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NOISY LOUD-SPEAKERS A CRIMINAL
OFFENCE?

][N these days of flat life and crowded habitations, com-
plaints are often received from those who suffer from
the man who owns a five-valve

the over-exertions of
set and a mammoth loud-speaker.
Some of these individuals, whose
ildea of music tends to quantity

Courts; but there are two important points on the law

of nuisance which he must bear in mind if he is going

to win the day.

CONTENTS.

First, it was not the actual playing

and practising of the musician which constituted the
legal nuisance, but the making of the noise so as to
““ yex and annoy '’ his neighbour.

We hope our intend-
ing litigant will not bring an
action against a kindly neighbour
who is using his instrument of

rather than quality, seem to try to i : PAGE torture for the benefit of the man
force as much volume from thei EDITORIAL VIEWS ) 761 next door and with no other
apparatus as the merry-go-roun SINGLE-VALVE‘LgUJ?-SPE-‘KER Set 762 ilea  than that of friende
man gets from his mechanical By H. . Smith. ship.

organ—and often with approxi-
mately the same result. The un
fortunate neighbours, we are told,

ONE-VALVE ALL-WavE Sgr
By F. L. Devereux.

lEADERS’ NOVELTIES ;
Four-ELECTRODE RECEIVING VALVE:

I'he second point to remember
is that when an action of nuisance
is based on mere discomfort or

try vainly to listen-in on their By A, C. DBartlett e inconvenience—as ours is—the
two valves and ‘“ Tinie ”’ loud- o e v discomfort or inconvenience

speaker, and the children are kept
awake till midnight by the dis-
torted roar which was once the
dance music from the Savoy
Orpheans or Selma IFour.
Pleadings appear to be mere
waste of oratory, and empty
threats do nothing but increase the
annoyance. Perhaps the law can
lelp us in our efforts to avoid a
hreach of the peace or the contem-
plated suicide. ‘There has been a
case in the Law Courts where a

Currext Torics
Hints anDp Tirs
NEW APPARATUS

IxTRODUCTION TO WIRELESS THEORY
By N. V. Kipping and A. D.
Blumlein.

KDKA SnorT-WAVE RECEIVER
By F. H. Haynes.

News rroM THE CrLums
BRroapcAsT BREVITIES
DictioNARY OF TECHNICAL T'RRMS
LETTERS TO THE ED1TOR
‘READERS' PROBLEMS
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must be substantial; it must not
be merely trifling or imaginative,
or such as the ‘* average man’’ is
content to submit to. The law
pavs no regard to trifles.

When you have once got yout
man, not only can you proceed
against him in a Civil Court, but
it is also a criminal offence to
commit a nuisance, and if you can
persuade the learned judge that
the loud-speaker was as annoying
to the neighbourhood as a merry-

musician insisted on displaying his
talent to the neighbourhood, much
to its annovance and vexation, and the occupier of the
house next door successfully brought an action for nuis-
ance against this over-ardent player.

1f one piano, when played to vex and annoy a neigh-
bour, can he a legal nuisance, why not the distorted
sounds of a whole orchestra when emitted from an over-
worked loud-speaker? Perhaps some courageous sufferer
will be bold enough to put it to the test in the Law

14

go-round—since  proprietors  of
merry-go-rounds have been success-
fully proceeded against in the criminal courts—you can
hope for a conviction. The loud-speaker might even be
put in as evidence and a private performancedgiven to the
Court.

One word of warning to intending litigants; don’t
start legal proceedings until you are sure you have got a
good case ; you must remember that besides an action for
nuisance, there is also one for ‘‘ malicious prosecution.”’
AI3
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A Neutralised
@UR ideas as to the number of valves necessary for

the operation of a loud-speaker have lately under-
gone a radical change. A vear or two ago a
detector and two note-magnifying valves were considered
to be the minimum even for local work. Nowadays, due
to the use ot increased power at the transmitting stations,
better valves, and principally to the fact that low-
frequency transformer design has made such great ad-
vances, we are able to omit one L.F. stage and still
obtain good reproduction up to quite considerable dis-
tances without having to make excessive use of reaction.
Even a good crystal receiver, with an efficient L. ¥, stage,
will give respectable results from a near-by station.
In designing an cconomical receiver, one is naturally
inclined towards the reflex or dual system, by which
one valve is made to perform the double function of Loth

H.F.T.

Fig. t.—The theoretical circuit diagram. C,, C;, C,;=0-0005 mfd.,
C; == 00003 mfd., C; = ‘001 mfd.,, Cy, C; = 1 mfd. N.C. =
neutralising condenser.

A 14
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Reflex Receiver.

high- and low-frequency amplifier,~a crystal generally.
being used as the rectifier. A single valve operating in
this manner might, at first sight, seem to be equal to
a standard 1-v-1 receiver using three valves. In prac-
tice, unfortunately, this is not quite the case, partly
because the valve detector generally supplies a certain
amount of regeneration, either intentional or incidental.
However, the writer would submit that a carefully de-
signed single-valve reflex set, such as that to be described,
is, from practically every point of view, slightly more
effective than a “‘straight > arrangement of two valves.
It must be admitted that it is only a very little cheaper
to construct, as many of the components incidental to a
set with a larger number of valves are needed. There
will, however, be a considerable reduction in maintenance
cost.

The Circuit.

Referring to I'ig. 1, it will be seen that the circuit
adopted is standard, as far as essentials are concerned.
The aerial circuit is rather loosely coupled to the grid
coil, and is not separately tuned. The crystal is coupled
to the anode circuit through a high-frequency transformer.
Unless artificial damping is introduced, the valve will
oscillate when its grid and plate circuits are brought
approximately into tune. Positive grid damping by the
use of a potentiometer or other device is most distinctly
out of place where the valve is acting as a combined high-
and low-frequency amplifier. In this particular case.
as every precaution must be taken to avoid any waste of
energy, the circuit is stabilised by the well-known and
effective balancing or neutralising method. The crystal is
connected across only a part of the secondary coil, with
the result that it exerts only a small damping effect on
the anode circuit. The tuning of this circuit will, there-
fore, be sharp, and for reasons which have already been
explained in this journal a higher overall efficiency will

30
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Bingle Valve Loud Spedker Set—
result, provided that the tap-
ping point is made at the
correct position. That given

below 1in the instructions for
winding the transformer will
be about right for the aver- 2

' /3
age artificial or treated it A 1
. - AR A O—0—¢
galena crystal which it is & | y A
intended should be used i T 77 2
the detector. WA I):;
L.F. Transformer Ratio. Ve A\A Lee—,
As crystals of this type ¢ T
have quite a low resistance, ~ } 2
the primary Of, the low- 5 5 & o .
frequency transformer. may { ! % Tl e i
have a correspondingly low A 3" o > 3’ S~
impedance, and it is there- 16"

fore possible, from practical
considerations, to use an in-
sttument having a high step-up ratio and giving a high
degree of magnification. If real loud-speaker volume
is to be obtained from a single valve, particular atten-
tion must be paid to this point ; the amateur cannot expect
to get the best results unless he uses a good transformer
of suitable ratio (8:1 or possibly

Fig. 2.—Drilling details of the panel.

Sizes of holes are as follow:—A, 3/8in. dia. 3§ B, 1/4in, dia.;

C, 5/32in. dia.; D, 1/8in dia.

Constructional Details.

The method of winding the aerial coupling and high-
frequency transformers is shown in Fig. 6. The second-
ary of the former consists of 70 turns of No. 20 D.C.C.
wire closely wound, and commencing £in. from the bottom
of the ebanite tube. Over the lower

6:1). AR EEA | Sk ‘T‘J‘ﬁﬂ i end is wound the aarial coil, or pri-

It is almost essential for several T %_ _,.4}‘ A A % mary, consisting of 12 turns of
reasons that the valve should have a gamp =7 R i the same wire, spaced from the
Tow impedance, and the H.F. trans- { CESTn el !" , secondary by 13 wooden match-
former is designed on the assumption -4 — a sticks in the manner already de-
that a power valve will be used. - 5 “k scribed in this journal. The begin-

A reversing switch is fitted for the
crystal, as its use will be found bene- B,
ficial under certain conditions. It is not, however,
absolutely necessary, and may be omitted if desired.

The set as-described will cover a wavelength range
of from about 200 to well over 500 metres. The design
would need to be radically altered for long waves.

Fig. 3.—The terminal panel.
1/8in. dia.

A,532in.dgla.;  ning and end of the secondary and
the beginning of the primary are
passed through holes in the tube and soldered to tags
secured by a No. 6 B.A. screw and nut. The end of the
primary winding is held down by two or three turns of
stout thread, and is then bent over to connect with another
soldering tag. Two small brass angle brackets, bolted
to the tube, are used to se-
cure thé coil to the base-
board. | The connections of
the four ends of the wind-
ings arel clearly shown.
The high-frequency trans-
KX former is of similar construc-
1® tion, but of smaller size, and
is woun{d on an ebonite tube
of dimensions as shown. The
secondary has 63 turns of
No. 24,D.S.C. wire tapped
at the zoth turn from the
start for connection to the
crystal. | This tapping is
made by slightly raising the
wire with the blade of a
knife, placing underneath it

STy

a small piece of empire
cloth, and scraping away the

a1/’ 4 * 4 o 5 . .

9k = = 2%’ silk insulation for soldering.

¥ The neutralising winding

Fig. 4.—Layout of the baseboard. Note that the H.F. transformer is secured by a single brass bracket. has 20| turns of No. 36
5 A TS
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Single Valve Loud Speaker Set.—

D.S.C. whe, and wound
continuously with it another
20 turns far the primary
proper:  These are thus 40
turns, tapped &t the centre, r
making a total of six con-

necting points in all on the

AERIAL

CRYSTAL

transformer, all of which are
brought out to soldering tags
bolted to the tube. The
combined neufralising and r
primary windg commences

fin. below the secondary;
the tapping point = should
come immediately over the

7
é TELEPHONES é

EARTH

beginning of thls latter wind-

ing. A single turn of string,
having appmoximately the
same diametey as that of the

24 gauge wire, is passed
round the tulse as shown, in
order that the 12z spacing
strips may lie flat.  These
wooden strips should be laid
on one at a ftime as the first
turn is wound. After three
or four turns have been coni-
pleted the strips may be
straightened out and equally
spaced.

Assembly and Wiring.

In the diagram illustrat-
ing the construction of both
transformers, the lettering
indicates the ultimate con-
nections of the various ends
and tapping - points of the

windings. Corresponding
lettering appears on the

Fig. 5.—The practical wiring diagram. The

practical wiring plan.

lettering of the transformer connections
corresponds with that given in Fig. 6,

The drilling of the pancl
and terminal panel and the

mounting of the components
on both panel and baseboard are clearly shown in the
accompanying diagrams and photographs, and little com-
ment is nccessary. It should be noted that. the 6-volt

FC CP TNC G A E

e

Fig. 6.—Constructional details of H.F. and aerial tuning trans-
formers. F.C. indicates connection to fixed plates of condenser Cye

A 16

grid bias battery is secured by two clips of springy brass
in order that it may be easily changed when necessary.
The battery is bridged by a large condenser in order
to bye-pass both H.F. and L.T. currents when its resist-
ance increases with age. Two of the screws securing
thz crystal detector to the panel serve also as the elec-
trical connettions, which are completed by short lengths
of rubbered flex attached to its terminals. The condenser
C, rests on the top of ‘the L.F. transformer, and is
soldered direct to tags screwed under the terminal heads.

The practical wiring diagram is given in Fig. 5. No.
16 or No. 18 bare tinned copper wire is used throughout,
and the usual precautions are taken to keep grid and
plate leads clear of each other.

Operation.

As already stated,-a low-impedance valve is used, and
at least 1oo volts high tension should be applied, with a
21
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Single Valve Loud Speaker Set—

grid bias of about 4% volis. It
will be easiest to make the pre-
liminary Reutralising adjust
ment if the valve 1s used as a
simple detector, working on the
bottom bend of its character-
istic curve. To do this,_ re
duce H.T. to about 50 volts,
and cut out the crystal by
opening the switch or taking off
the catwhisker contact. Set the
balancing condenser at zero,
and rotate the tuning dials
until the local station is heard.
The valve will oscillate freely
as the circuits come approxi-
mately into tune. The neu-
tralising condenser knob shouid
now be turned until osciilation
ceases. Re-tune, and, if neces-
sary, make further balancing
adjustments until a state of
perfect stability 1s reached.
The set will oscillate at low-
as well as at high-frequency ;
this former condition is denoted by the production of a
loud and comparatively low-pitched note in the telephones.

Final Adjustments.

Having completed the halancing, the high-tension volt-
age should be increased to a normal value. The crystal
is now adjusted, and the effect of reversing its connection
shouldl be noted. Tncreased sensitivity may be obtained
by introcucing reaction by partially de-neutralising, but
no attempt should be made to set the crystal unless the
condenser is in the position giving a perfect balance.

View from above, showing position of all the components.

765

Note
grid bias

Rear view of the receiver.

flexible connections to

battery.

It will be found convenient if both tuning condensers
read approximately the same for a given station. If
the transformers are wound exactly as described, it will
probably be found that the reading of the left-hand con-
denser C, is slightly lower than that of the other. This
is intentional, as the grid end of the aerial-secondary coil
is readily accessible, and turns may easily be removed
(one at a time) till both dials show the same reading,
when the receiver is accurately tuned.

The number of turns
specified for the primary
winding is approximately
correct for the average aerial,
but the constructor will find
that an increase of selec-
tivity (with, unfortunately, a
réduction of strength) will
result if only some six or
cight turns are used. On a
very short aerial a consider-
ably greater number of pri-
mary turns should be used.
There is some scope here for
experimental work, and the
amateur may, if he so de-
sires, adjust this winding to
suit his actual working con-
ditions for maximum results.
The specification given will,
Thowever, be sufficiently cor-
rect in the great majority of
cases. The tapping point on
the secondary winding of the
H.F. transformer may be ex-
perimentally varied to get
maximum efficiency from the
actual crystal used ; but here

AT7
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1 Ebonite panel, 15in. X 7%in. X }in.

I Ebonite terminal strip, 5in. X 1}in. X tin.
1 Baseboard, 15in. X 8in. X in.

1 Ebonite tube, 3in. diameter, 5in. long.

1 Ebonite tube, 4in. diameter, 3in. long.

2 Variable condensers, (-0005 (G.E.C.).

1 Micro condenser (Igranic).

2 Fixed condensers, I mfd. (T.C.C.).

I Fixed condenser, 00005 mfd. (Dubilier).

1 Fixed condenser, 0-001 mfd. (Dubilier).

again the connection given may be relied upon as being
cortect under average working conditions:

The set when correctly adjusted should be perfectly
stable, and is very simple in operation. ‘The double
detector fitted will be found convenient, as anyone who
is totally inexperienced may easily switch over to the
other crystal it the one in use loses its sensitiveness.

Results.

It is impossible to make very definite claims as to the
range of any receiver without fully knowing the condi-
tions under which it will be used. ~The writer considers
that the set as described should be capable of operating
a loud-speaker at sufficient volume up to distances of at
least twenty miles from a main broadcasting station under
favourable conditions.

If the receiver is to be operated on a very short indoor
aerial, this latter should be generally connected direct
to the grid of the valve instead of to the primary wind-
ing. 1In cases where it is desired to use a perikon or
similar crystal combination of higher resistance than the

DECEMBER 2nd; 1925.

LIST OF COMPONENTS.

1 Fixed condenser, 0-0003 mfd. (Dubilier).

1 Filament rheostat (RI.).

1 Valve socket (Sterling).

1 Grid ba'lery, 6 volts, tapped (G.E.C.).

1 Crystal detector, double type, with centre rod (Edison Bell).

1 L.F. transformer, 8 : I ratio (Marconiphone).

! D.P.D.T. panel mounting switch (Radio Components, Ltd.).

Small guantity No. 20 D.C.C., No. 24 D.S.C. e¢nd No. 35
D.S.C. wires.

Screws, terminals, connecting wire, efe.

Fig. 7.—Cabinet for the receiver, constructed of wood 3/8 in. thick.

galena specified, the L.F. transformer should have a step-
up ratio of not more than 6: 1, and the crystal tapping
on the secondary of the H.F. transformer may be taken
from about the centre point of the winding.

WHAT IS BEING SAID.

THE MOON AND THE BAROMETER.

“ It would appear that (1) a waning moon is helpful
to good DX reception ; that (2) depressions of the baro-
meter are bad ; that (3) a steady rise after a fall is good.

““ Who will come to the rescue and tell us for certain
whaj are the ideal atmospheric conditions for best
work? "’

—W. J. Turberville-Crewe, in Experimental Wircless.

TUNING IN AMERICA.

“TIr is just as well to maké&~sure before beginning a
vigil that conditions are favourable. My own plan,
which seems to work very well, is to emplov a * standard
station ’ for testing purposes. The one that 1 use is
Aberdeen, whose transmissions are seldom very strong in
the locality in which I live. If I propose to sit up for
America I try for Aberdeen just hefore that station closes
down for the night. Should T be able to tune it in at
good strength and without atmospheric interference, then
the omens are propitious ; if, however, 2BD is difficult to
find, if signal strength is poor, or if atmospherics are
present to an appreciable extent, T go to bed, and defer
the attempt until another night.”

—A Correspondent in 7/e Times.

A 18

ONE WAY OF PUTTING IT.

‘“ I'rom all indications a noisy group of long distance
cranks who vap over their records like silly school kids,
want all of the broadcasting stations in Chicago to close
shop one night in each week while they paw over the
cthereal wares of the country.

““ Things are coming to a pretty pass when a bunch of
idiots set out to prevent the sensible people in Chicago
from listening to their local stations. Yet, aided by the
newspapers, they seem to be making out quite a case for
themselves and we should not be a bit surprised to find
them in the end victorious. After all it is the squawker
who winsi his point in the long run.’”’

—Popular Radio, New York.
FACING THE MICROPHONE.

“I’ve peeped at one (a microphone) in its lair. At
first sight it looks something like a shell with its fuse
off. But as you look closer, you discover that it is a
kind of octopus waiting to spring from its blanket
(assuming that octopi o spring from their blankets) and
annihilate you. I'd rather\ face a covey of haber-
dashers.”

—‘“ Gadfly,” in T/e Daily Herald.

25
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ECEPTION on long wavelengths offers many
attractions both to the broadcast listener, who
previously may have heard nothing but wircless

telephony, and to the experienced amateur who may
want to trace the fundamental wavelengths of long-wave
C.W. stations that are interfering with reception on
short wavelengths.

This receiver was designed with the object of provid
ing in compact form an inexpensive instrument capable
of covering the whole wavelength range between 3oo and
30,000 metres.

The A.T.I. consists of eight sections connected in
series, tappings being taken from the junction bhetween
each section to the contacts of a distributing switch.
The switch is designed to short circuit the sections not
in use, thus overcoming absorption and ¢ dead-end ”’
effects. \When sections are short-circuited in this wavy,
however, it will be found that the short-circuited turns
have the effect of reducing the inductance of the section
of the A.T.1. remaining in the aerial circuit. In
order to reduce this effect as far as possible, the
individual sections of the A.T.I. have heen enclosed
between pairs of discs, and have been spaced apart by

e R e

]

of the papel just above the tuning condenser. The
short-wave sections of the A.T.I. are nearest to the

reaction coil in order to reduce, as far as possible,
losses in the remaining short-circuited turns.

Construction.

The first stage in constructing the mstrument is to cut
to size the front panel and baseboard. Drilling details
for the front panel are given in 1ig. 2.

Tt will be observed that the holes for securing the
Silvertown switch are set at an angle of 45 degrees ; this
was «one with the object of facilitating the wiring.

The positions occupied by components on the bhase-
hoard are shown in Fig. 5. Tt will be observed that
the soldering tags on the o.oot mfd. condenser have been
turned in opposite directions in order to shorten wiring.

At a distance of 2}in. from the back edge of the base-
hoard slots gin. wide and fin. deep are cut for the brass
brackets supporting the tuning coils and the front panel.

‘The material used for the brackets is extruded brass
strip §in. wide, the total length required for each bracket.
being approximately 8%in. At a distance of 3in. from
onc cnd a right-angle twist is made, and the strip is bent

means of smaller discs so at an angle of 60° at a point
that the distance hetween 23in. from the other end.
the sections is nowhere less In order to make the latter
than }in. hend it is necessary to held

'The reaction coil has been the edges of the strip in the
huilt on the same principle, - vice- with the flat surface
two sections Dbeing em- cootale upwards, and to hammer
ployed, spaced  approxi R mid == T e strip round by easy
mately 1}in. apart.  The ——1 ‘i,‘.’.?} oy & stages, frequently removing
smaller section next to the ! it from the vice in order to
A.T.T. is used for wave- hammer cut any kinks which
lengths up to 2,500 metres, — L ‘ may tend to fall on the
and when this section is n = e inside of the bend. Pro-
use the remainder of the re- LT vided that extruded Delta
action coil is short cir- = by metal strip is used no diffi-
cuited by means of a wander culty  will be found in

plug and socket on the front
15

Fig. 1.—Circuit diagram showing in schematic form the arrange-
ment of the wavelength range switch.

Holes

A 19

making this bend.
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One Valve All Wave Receiver.— s 5
are drilicd av vach end for securing to the 1% a0 |
panel and baseboard respectively ; the re- i g4
maining three holes are for supporting the 1 L
A.T.1. and the guides for the reaction PE S /\
coil. The spacing of these holes is given ‘ & }__J,_J ©
in Fig. 3, which also shows details of the V4 B
method of mounting the reaction coil. L |

Constructing the Tuning Coils. 2 o FB ‘B —?

The wooden discs supporting the wind- 4 3 | 6
ings of the A.T.I. are cut from plain hard % |
wood giin. in thickness.” At first sight 5 l L‘%_
it would appear to be preferable to use /2y _@__ il —_—
3-ply wood, but it was found that the A h = -
3-ply wood showed a tendency to split at % i )
the edges which caused subsequent diffi- %6 | l !
o M : é D Dé

culty when winding the coils. Four of _L —0° e : o> = ‘
the sections have slots f:in. wide formed AN TEEE e BeIaShe AR ‘.i
by washers #in. in diameter cut from the 1% ' 3% 9'/2 | %
same material ; the ,-emﬂining four sections Fig. 2.—Drillin% dctails of the front panel. A, 3/8in dia.; B, 3/16in. dia.; C, 5/32:n.

nearest to the reaction coil have slots
approximately &in. wide, formed by cardboard spacing
washers #in. in diameter. The sections of the coil con-
sisting of the large discs 2}in. in diameter and the §in.
spacing washers, are in turn spaced apart by means of
spacing washers y}in. in diameter and £ in. in thickness
in order to reduce the effect of the short-circuited turns
on the inductance of those remaining in circuit. The
number of turns and the gauge of wire required for each
section are given in the table.

EBONITE TUBE
5 »
3 /a DIAMETER

” 1l
1 [
o
ey v
Fig. 3.—Details of the reaction coil former and meihod of
mounting.
A 20
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dia.; D, 1/€in. dla., countersunk for No. 4 wood screws.

Small holes are drilled at the bottom of the slots to
lead out the inside ends of the coils. In the case of the
narrow slots it may be necessary to pass a short length
of wire through from the outside and to solder this to the
end of the supply reel of wire in order that it may be
pulled through from the inside.  When the windings
have been completed the end of the first winding is con-
nected to the beginning of the second, and a lead from
the junction between the two windings is connected to
the appropriate contact of the distributing switch. - The
remainder of the sections is treated in the same way, and
if desired, a strip of insulating tape may be used to cover
the edge of each winding and to hold in position the
leads to the switch.

6% —i

-

]
57.'; ]

78}—" 95 ";*Lx ' "‘%a = "Lr' 1%
% 1l_l__éa_:, he| &8 g ot | |
“%'Lﬂ% 1 —1 1%'—*4;/—".-

8
Fig. 4.—The terminal strip. A, 5/32in,-dia.; B, 1/8in. dia.,

countersunk.

The former for the reaction coil consists of a section
of ebonite tube 3§in. in diameter and 1}in. wide. Eight
ebonite spacing blocks are fixed at regular intervals to the

| Wavelengths.
Seetion, Turns. i Wire, Metres.

A 40 No. 26 D.C.C. 300— 500
2 30 | No.26DC.C. 400— 800
3 50 No. 26 D.C.C. 650— 1,200
4 100 No. 28 D.S.C. 900— 2,000
5 200 No. 28 D.8.C. 1,600— 4,000
[ 500 No. 30 D.S.C. 3,500— 8,500
) 1,000 I No. 34 D.S.C. 8,000—17,500
8 | 1,000 | No.34DS.C. 16,000— 30,000

i
3I
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One Valve All Wave Receiver.—
outside of the tube by means of ‘¢ Seccotine.””  'L'he
dimensions of the spacing blocks are 13in. by §in. by
}in., and slots are cut in each of the spacing strips for
the two sections of the reaction coil, the smaller section
heing wound in slots §in. wide and }in. deep. The slots
for the larger section of the coil have the same depth
and are fin. wide.

The reaction coil is wound with No. 30
S.W.G. D.S.C. wire, 45 turns being used
for the first section and 200 for the second.
The sections are connected in series and
flexible leads are taken from the beginning
and end of the reaction coil as a whole to
P and R, respectively in I'ig. 5, and also
from the junction between the two sections to
R,. The reaction coil slides on parallel brass
rods {in. in diameter, supported by the brass
brackets at each side of the baseboard, the
shape of the brass stirrups supporting the coil
heing shown in Fig, 3. The same diagram
shows the brass lever passing over the top
edge of the cahinet which is used as a handle
when adjusting the reaction coupling.

Wiring and Testing.

Wireless
Worrld

769

1f the reaction coil is connected correctly the set should
oscillate with the wander plug in R, on all sections ot
the coil up to No. 5.  Oscillations may be set up on

certain wavelength bands even when the reaction coil is
reversed so that the foregoing short-wave test should be
make quite
correctly.

sure that the
If the connections

carried out to
coil is connected

The wiring is carried out in accordance

with the diagram in Fig. s, and is quite
straighforward. The connections to the
A T.1. switch should cause little difticulty if
the A.T.I. unit is temporarily moved to one
side on the screwed rod during the soldering
operation.

In testing the receiver it is advisable to
commence with the lower wavelengths where
the transmissions from near-by broadcasting
stations can be easily recognised.

Another view showing more -

clearly the method of

mounting the tuning and v/
reaction ceils.

3

-

Plan view with valve removed
showing positions occupied by
the by-pass condenser, valve ale
holder and combined grid con-
denser and leak.

incorrect, it will be
necessary to change over
the flexible leads joined to
the plate socket P of the
valve holder and to R,.
The approximate wave-
lengths obtainable with each
section of the aerial tuning
coil are given in the fourth
column of the table, and
should serve as a guide in
identifying the stations re-
ceived at each position of
the switch. The values
given for the turns hoth in
' ol the A.T.I. and reaction coil
" &{;& were adjusted for use with
: ( a 1ooft. aerial having a
L capacity of approximately
'] 0.0003 mfd. If a smaller
aerial is used the set will
oscillate more freely, and it will be necessary
to reduce the number of turns to less than 45
on the first section of the reaction coil. Should

»
L
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World ' i

TELEPHONES

]
H.T.+
H. T~
LT.—
;.T.+

e 5 e
A

Fig. 5.—Wiring diagram.

The numbered Jeads from the junctions between the sections

of the A.T.I are soldered to the corresponding

contacts on the distributing switch,

the eftective resistance of the aerial system be so high
as to prevent oscillation on the lower wavelengths, it
may be advisable to connect a fixed capacity of o.0003
mfd. between the aerial terminal and the aerial lead-in.
Alternatjvely the number of turns on the first section
of the reaction coil may be increased.

The results obtained werc in cvery way satisfactory.

‘The recess cut in the under
side of the bar supporting the sides is to allow free movement of
the reaction coil lever

Leading dimensions of the cabinet,

A 22

On the first section three of the B.B.C. stations were
received without allowing the set to oscillate. The
second section brings in the broadcasting stations at the
upper limit of the joo-500 metre wave band and also
ship and coast stations working on 6oo metres. The
Civil Aviation transmissions fall in the third section and
at the beginning of the fourth, which also brings in
Daventry. The fifth section also includes Daventry and
receives the Radio-Paris and Eiffel Tower broadcasting
stations. The remaining sections are occupied by high-
power c.w. stations, which may be identified by means
of their call signs. There should be no difficulty in
recognising the Air Ministry (GFA), 4,100 metres ; Eiffel
Tower (I'L), 4,700, 5,000, and 7,000 metres; Leafield
(GBL), 8,750 metres; Lyons (YN), 10,000 and 15,000
metres ; Rome (ICO), 10,850 metres; Nauen (POZ),
18,075 metres ; and Bordeaux (LY), 18,940 metres.

LIST OF COMPONENTS.

: 1 Ebonite panel, 16in. X 6in. 1 Ten-way switch (Silver-

a x 1/4in. } town).

. 1 Ebonite panel, 6}in, X 1iin. 8 Terminals (Belling-Lee).

5 X 1/4in. 3 Clix sockets and plug.

: 1 Baseboard, 9}in. X 7in. 1 Ebonite tube, 3 5/8in. dia.,

g X 3/8in. 1iin, long.

: 1 Variable condenser, 0001 Wood for coil discs, 5/32in.

H mfd. (G.R.C. Type 63). thick (3/16in., planed).

i 1 Fived condenser, 0001 mfd. ! Brass Strip, 3/8in. wide,

: (Edison Bell). ¥ | 3/16in, brass rod, No. 2

: 1 Combined grid condenser B.A. screwed rod.

: and leak (Edison Bell). | Small quantity No. 26 D.C.C.,
1 Filament resistance (Maci- | No. 8 D.S.C., No. 30

tone), D.S.C., No, 34 D.S.C., and

1

Valve holder (Burwood), ! No. 16 tinned copper.
Approximate cost of set excluding valves, Latteries, etc,, £2 os. od.

wwWwW americanradiohistorvy com
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COIL MOUNTING PLUG.

In sensitive circuits which include
H.I'. amplifving valves it is often
ditficult to reduce the reaction
coupling sufficiently to stop oscilla-
tion when the tuning coils are
mounted in a three-coil holder. Most
three-coil holders provide a go°
movement for the reaction coil when

Right-angle coil plug.

theoretically the coupling should be
zero; but in practice it is found that
a slight ‘positive coupling still re-
mains, and that oscillation in the
receiver still continues.  When this
condition exists, the coupling may be
still further reduced by turning the
plane of the reaction coil at right
angles to that of the A.T.I. or secon-
dary coil. T'his may be conveniently
accomplished by constructing a
special coil plug of the type 1llus-
trated in the diagram. Two ordinary
coil plugs should bLe oltained, and,
after being cut down to the required
length, screwed together with the
centre lines of the pins and sockels
at right angles. Thin copper strip
connectors joining the adjacent pins
and sockets together complete the
unit, which can be used equally well
for providing a weaker coupling be-
tween the A.T.I. and the secondary
tuning coil.—A. R.
0000
INSULATION OF H.T.
ACCUMULATORS.

One of the principal troubles ex-
perienced with banks of small accu-
mulator cells is due to leakage, which
rapidly discharges the cells during
the periods when they are standing
idle. In the type of battery in which

16

A Section Devoted to New Ideas and Practical Devices.

chemical test tubes are used to con-
tain the acid the leakage takes place
across the top of the rack supporting
the tubes through the film of acid de-
posited Ly spray during charging. Tt
will be found that this leakage will
be considerably reduced by raising
the cells from the base of the con-
tainer by small wooden blocks as in-
dicated at the right-hand side of the
sketch. It will be seen that the leak-
age path is thereby increased, as
leakage can onlv take place after
passing «own the walls of the test

|

tubes. The leakage path is equal to
twice the height of the edges of the
tubes above the top of the supporting
rack.—W. A,

Reducing leakage in H.T. accumulators.

0000
SWITCHING TELEPHONES.

1t is frequently desired to insert a
pair of telephones after the detector
valve in a veceiver incorporating
transformer-coupled 1..1°. ampliliers.

Many amateurs connect the tele-
phones either in series or .in parallel
with the primary winding of the first
intervalve transformer.  Neither of
1hese systems of connection, however,
is to be recommended, as. in the
first case, the telephones do not re-
ceive the maximum current available
from tha detector, and, in the second
case, the volume obtainable from the
loud-speaker will be considerably re-

www americanradiohistorv com

duced if it should

happen that both
the telephones and the loud-speaker

are in use at the same time. =~ A far
better arrangement is that indicated

8t LF

DETECTOR

Connecting telephones in serles with a
transformer primary winding

in the diagram; the telephones are
connected permanently in series with
the primary winding of the inter-
valve transformer, and a single-pole
double-throw switch is connected, so
that in one position the primary
winding of the transformer is short-
circuited, and in the other the tele-
phones.  ‘Thus, when it is desired to
receive with telephones, the primary
winding will Le short-circuited, and
the telephones will be the only im-
pedance connected in the anode cir-
cuit of the detector valve.

When the amplifier is in use, on
the other hand, the telephones will
be short-circuited and will not draw
energy which would otherwise Le pre-

vented from passing through the
amplifier 1o the loud-speaker.—
T. A L.

(o =X}

AERIAL TUNING.

The diagram in Fig. 1 shows a
system of connections for the aerial
circuit of a receiver which provides
at least ten different arrangements of
the pairs of coils and condensers in-
volved. No switches are employed,
and the connections are changed by
means of connecting links between

A 25
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seven terminals A to G. In some
cases the connecting links are in-

adequate, and it becomes necessary

D .7 .J:ro GRID
; 00005

;;E ’ mfd
<
TO L.T.
G
REACTION

Fig. 1.—Aerial circuit connections giving
the circuits shown in Fig, 2

to use short lengths of flex provided
at each end with spade terminals.

The circuits given in Fig. 2 are as
follow :

(a) Aperiodic aerial, tuned secon-
dary with common earth.

(&) Aperiodic coupling with iso-
lated aerial system.

(¢) Tuned A.T.I. with fixed series
condenser.

(d) Tuned A.T.I., condenser in
parallel.
(¢) Tuned A.T.T., condenser in

series.

Wireless
World

(/) Tuned A.T.I., condensers in
series and parallel.

(g) Coupled circuit with tuned
aerial, common. earth connection.

(%) Coupled circuit with tuned
aerial, isolated aerial system.

(/) Tuned A.T.I. with series wave
trap.

(7) Tuned A.T.I. with
wave trap.—H. W. WV,

parallel

covo

BASKET COIL FORMER.

The self-capacity of fixed coils
wound on thin fibre or ebonite for-
mers may be considerably reduced by
means of the method indicated in the
diagram.

Four brass discs, approximately
1}in. in diameter, are first obtained,

5

and two of these are slotted to corre-

spond  with the slots in the dise
former. ‘The remaining two are left
plain. Holes are provided in the

centre of each disc for the purpose
of assembling the former, which is
shown in section in the centre of the
diagram. The plain discs are as-
sembled at the outside, and the
slotted discs taks up positions next
to the thin sheet former. The slots
of these discs are placed midway be-
tween the slots in the former, and

1 L

E -‘ -—I g -II’
(==} == =
(a) (b (c) (d) " (@)
I l l -
= 1 = s
- v
l
- —— ——
o 8) (h) ) W)
Fig. 2.—Circuits obtainable with the system of connections shown in Fig. 1.
Circnit: (a) M © @ (e (4] (8) (h) {® (i)
Aerial ;A A C D F B A A A =
Tarth: G B G G G G L G G
Join: E-F- -G ¥-G F-G — D-E FG A-BEFG A-B -G A-B D-E,F-G E-G,B-I°
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Lrass rods of suitable diameter are
inserted on each side. When the coil
is wound these rods will space the

{ 1) ] -
i ) ¢

Improved basket coil former.

wire away from the segments of the
former, thus reducing both the self-
capacity and the dielectric losses in
the finished coil. The spacing rtods
are withdrawn from the coil after
releasing the securing bolt passing
through the centre of the former.—
E. W_ W,

0000

VERNIER ADJUSTMENT.

A well-known method of providing
a vernier adjustment for variable
condensers consists in mounting a
small rubber wheel in contact with
the bevelled edge of the condenser
dial.  The range of adjustment for
RUBBER DISC

MOUNTED
ECCENTRICALLY

Improved condenser vernier.

which this attachment is required is
generally not more than one or two
degrees, but the rubber wheel is
always in contact with the dial, and
considerably retards the movement of
the condenser when searching with
the main dial.

By mounting the rubber wheel
eccentrically, it is possible to turn it
out of action when fine adjustments
are not required, -and this modifica-
tion does not in any way affect the
vernier movement for the one or two
degrees for which it is required.—

F.C.S.
32
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FOUR-ELECTRODE RECEIVING VALVES.

Function of the Inner Grid in Reducing the H.T. Voltage.

By A. C. BARTLETT.

ALVES having two grids have been available for

P\/ some time.- The usual and probably the most

satisfactory method of using such a valve is to
connect the inner grid direct to the positive terminal of
the H.T. supply, while the outer grid and anode are
used in exactly the same way as the grid and anode ot
the ordinary valve.

The chicf advantage is that a much smaller high
tension voltage can be used. In fact quite good results
can be obtained using only 6 volts or even less, which
can be obtained from the filament accumulator by using
the positive terminal of the accumulator as H.T.

This fact of course explains the statements that have

06 T T

T § VOLITs | !
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0:5{ CURRENTS ~ |~
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Fig. 1.—Grid and anode current characteristics of the D.E.7 four-
electrode valve for anode voltages of 5 and 7 respectively; inner
grid potential in each case, 6 volts.

Leen made, that the valves can operate without H.T.
Though it has been stated that except for the connection
of the inner grid to the positive H.T., the valve can be
used in the same way as the ordinary three-electrode
valve, one important practical point arises: with, the
small H.T. voltages used only correspondingly small
D.C. voltage drops can be allowed in the anode circuit.

Low Resistance Phones Necessary.

Thus the valve cannot be used for resistance amplifi-
cation, or at least if this method is used the advantage
of the low anode volts is lost, due to the large increase
required in the H.T. battery to overcome the D.C. drop
in the anode resistance or transformer.

Further, the telephones or loud-speakers of high
resistance should not be connected direct in the anode
circuit. .

Either they should be of low resistance, or if of high
resistance should be shunted by a choke coil of large
inductance, but low D.C. resistance.

2

Characteristic curves can Le taken jn a large number
of ways, but when the valves are to be operated with
constant volts on the inner grid the following procedure
should be followed.

Suppose the valve is to be operated with 6 volts H.T.
Then set the inner grid volts at 6 and the anode volts
at 7, and take a curve of anode current with the outer
grid volts from about —2 to o by steps of either § or
volt.

Since the valves are to be used as amplifiers or
detectors there is no point in taking observations with the
control grid positive.

Impedance and Amplification Factor.

Take a similar curve with the inner grid at 6 volts, the
anode at 5 volts, varying the outer grid from — 2 too volts.
From these two curves the ““ m’" valve and impedance
can be obtained in the usual way. Of course the inner
grid current should be taken at the same time, but its
value does not enter in the ‘“m '’ factor or impedance
determination.

Similarly for operaling at 15 volts the curves should
he taken with 17 and 13 volts on the anode and 135 on
the inner grid.

Such curves for a D.E.;7 valve are shown in Figs. 1
and 2.

Consider the curves of Fig. 1; at grid volts —o.75 a
change of anode volts of 7— 5=2 gives a change in plate
current of 0.08 mA=o0.00008 amp., and therefore thé

impedance of the valve is — ohms. An

0.00008
anodle current of 0.23 mA is obtained at 5 anode volts
and —o.5 grid volt, while if the anode volts is in-
creased to 5 the grid volts have to be reduced to —o.85

= 25,000

2.4
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Fig. 2.—Characteristics of the D.E.7 vaive for anode voltages of
13 and 17; inner grid potential, 15 voits.
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Four-Electrode Receiving Valves,—
volt to give the same anode current as before, so that

the ““m’ or amplification factor of the valve is
7—5 2 ] g
T2 =2 7. These figures show that with
0.85—0.5 0.35

6 volis H.T. the valve compares quite well with an
ordinary general purpose valve though its amplification
factor is rather low, while with 13 volts its charactevistics
are good.

The design of such valves is complicated by the diffi-
culty of caleulating the ratio of inner grid current to
anode current. In valves such as the D.E.7, the inner
grid current is Kept reasonably small by placing the grids
very close together, winding them of the same pitch with
turns opposite, and at the same time aiming at a low
(X1 ”

m "’ value.
The Trend of Design,

The ideal aimed at is a construction such as that
shown in Fig. 3, where the distances between correspond-
ing grid wires is very small compared with other
dimensions.

This construction points to a simple physical aspect of
the action of the four-electrode valve,

Suppose. for example, a voltage of + 30 is applied to
anode and inner grid and of ~2 to the outer grid, then
positive equipotential surfaces of (say) + 2o volts can e
drawn surrounding the two grid wires somewhat as
shown in Fig. 3. The field at the surface of the filament
will be the same if the zo volt equipotential surface
were a solid wire at a potential of + 20 volts.

Thus we may regard the four-electrode valve of this
type as a modified three-electrode valve, the dividing of
the grid into two parts being a device that enables the

DECEJMBER 2nd, 1925.
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Fig. 3.—Ideal arrangement of the electrodes in a four—electrode
valve, the distance between the inner and outer grids being small
comgpared with other dimensinns.

valve to be used with a high positive grid potential, but
ensures that the energy absorbed Ly the grid currents is
supplied by the anode battery and not by the grid circuit
as would be the case in an ordinary three-electrode valve
with its grid at a high positive potential.

SOME RECENT CONSTRUCTIONAL ARTICLES.

Frequent requests are received jrom readers Jor articles which have appeared in back numbers of * The Wireless
World.”” Below we publish a brief list of some recent constructional articles which, we think, will be a useful
reference guide, especially lo the new reader,

Push-pull Receiver Ampiifier.

How to obtain loud-speaker volume and quality with
general purpose valves. [Published September 23rd, 1925.

Two-valve Neutrodyne Unit.
Non-oscillating selective H.F. amplifier for 220-520 metres.
Published October 21st, 1925,

Valve-crystal Neutrodyne Receiver.

A stable and selective combination of H.F. and L.F. wpli-
fication with erystal detector. Published November 11th,
1925.

Four-valve Quality Receiver.

The design and operation of a broadeast receiver for loud
speaker work. Iublished September 16th, 1925.

Five-valve Neutrodyne Receiver.

An easily constructed long-range bLroadcast set for loud-
speaker reception. Published October 28th, 1925.

Broadcast Wavemeter.
Published July 22ud, 1925,

A 28

‘“ Fixed Tuning.”
Three-valve set for local and 5XX programies without con-
trols. Published October Tth, 1925.

Single-control Two-vaive Receiver. (Frame Aerial.)

With special provision for maintenance of valves and bat-
teries. Published October 14th, 1925.

Three-valve Receiver Operating from the Electric Mains.
A convenient method of obtaining H.T. aund L.T. supply.
Published October 28th, 1925.

Two-station Receiver.

Working desigu fors a novel broadeast receiver, Published
November 4th, 1925.

40 Metres and Below.
How to build an ultra short-wave receiver. Published

July 15th, 1925,

Four-valve Safety Receiver.

Long-range loud-speaker reception without reaction. DPub.
lished August 19th, 1925,
18
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Events of the Week in Brief Review.

UNAUTHORISED TRANSMITTERS IN
SWITZERLAND.

According to a Times correspondent,
ten unauthorised amateur transmitting
stations in Switzerland have been seized
by the Geneva police.

0000

NORDDEICH MASTS COLLAPSE.

During the storm which raged over Ger-
many on the night of Wednesday last, the
three 500ft. masts of the new wireless
station at Norddeich were blown down.
Fortunately no lives were lost.

0000
THE FAIR ANNOUNCER.

Radio Toulouse has set an example by
being the first French broadcasting
station to have a female announcer. The
lady is Mlle. Maddy Bertel, who occu-
pies the post of ‘“ speaker en second.”

cooo

THE BROADCASTING COMMITTEE.

Meetings of the Committee, appointed
by the Postmaster General under the
chairmanship of Lord Crawford to ad-
vise as to the future policy in regard to
broadcasting sesvice, will be held on the
3rd and 4th of December in Committee
Room No.' 4 of the House of Lords at
4 p.m., to hear evidence to be tendered
by the British Broadcasting Company,
Lid., and the Wireless League respec-
tively. The public will be admitted.

cooo

MR. FORD’S WIRELESS PROSECUTION.

Mr. Robert Moffat Ford, whose sum-
mons at the instance of the Postmaster-
(ieneral on the charges of installing and
working a ivireless apparatus without the
necessary liceuce, has occupied public
attention for several weeks, again ap-
peaved at the Marlborough Street Police
Court on Thursday last.

Having pleaded ‘‘ Not guilty >’ at the
last hearing, Mr. Ford continued his de-
fence by questioning the meaning of the
word ¢ message >’ as defined by the Wire-
less Telegraphy Act.

The Magistrate (Mr. Mead) fined the
defendant £10 and ordered him to pay £10
costs, with the alternative of 11 days’
imprisonment in the second division.

C00CO

IRISH PORTS AND WIRELESS,
The recent rescue of the steamer
¢ Pencisely *’ in Dublin Bay through the
agency of a wireless amateur has raised
the question of whether adequate wireless
facilities are available in the neighbour-
hood of Irish. ports. Should a ship get
into difficulties a few miles out of Dublin
the nearest land wireless station to which

she may appeal for help is Liverpool.

6

R.S.G.B. DEBATE.

Several hundred members of the Radio
Society of Great Britain, after the de-
bate at Selfridge's on Thursday night,
decided by a large majority ‘‘that the
present system of broadcasting, as repre-
sented by a single monopoly, is the best
for this conatry.”

Those who supported the motion con-
tended that the B.B.C. was not a mone-
poly so much as a centralised control,
and that a number of smaller organisa-
tions engaged in broadcasting would be
unable to pay the fees necessary to
secure the best performers.

s

WIRELESS AT THE SHIPPING EXHI-~

BITION. The new Marconi D.F. aerial,

now on view at Olympia, Economy of

cost and space are both achieved with

the new arrangement without sacrificing

the accuracy obtainable with a large and
unwieldy loop.

RADIO TOULOUSE HEARD OFF CEYLON.

A gratifying report has been received
by the directors of Radio Toulouse to
the effect that the station’'s programmes
were picked up regularly by the crew of
the French mail ship ‘° Commandant
Mages ”* when the vessel was lying off
Ceylon, a distance of nearly 5,000 miles.

www americanradiohistorv com

BROADCASTING IN CEYLON.
A proposal is under consideratior ta
instal a broadcasting station at Colombe,
to operate on a wavelength of 800 metres.

0000
ITALIAN AMATEUR TRANSMITTING
CONTEST.

The co-operation of all amateurs is re-
quested in connection with the Radio
Transmitting Contest which has been
organised by [/l Radiogivrnale, the
official organ of the Radio Club of Italy.
Great help will be rendered to the par-
ticipators if amateurs in all parts of the
world, and especially in America, Aus-
tvalia, Africa, and Asia, will kindly for-
ward reports promptly to Italiaun trans-
mitters whom they hear.

Fuller particulars of the contest ap-
near in this issue under ** Transmitters’
Notes and Queries.”’

cooo

STRIKE OF WIRELESS OPERATORS.

More than 5,000 marine wireless opera-
tors were involved in a strike which was
called on Thursday last by the Association
of Wireless and Cable Telegraphists.

The strike is understood to be against
a proposal by the employers for a wage

reduction of 22s. 6d. a month.  Other
points on  which the  Association
““ awaits settlement ' relate to foreign
service allowances, aunual leave, and

stability of employment.

The employers’ organisations interested
are : The Engineering and Allied Em-
ployers’ London and District Association,
the Shipping Federation, the Marconi
International Marine Communication
Company, the Radio Communication
Company, and Messrs. Siemens Brothers.

cocoo

THE WIRELESS INSTITUTE.

In view of the decision to proceed with
the registration of the Wireless Institute,
the following officers and members of
the Council liave been elected :-

Chairman :—Mr. Nelson.

Vice-chairman :—Mr. E. H. Turle.

Hon. Sec. and Treasurer :—\lr. Y. W,
P. Evans.

Assist. Hon. Sec. :—Mr. H. King.

Council :—Mr. A. F. H. Baldry, Mr.
H. W. Gambrell, Mr. C. E. Baldwin,
Mr. J. H. Tanton, Mr. W. E. Cooper,
and Mr. A. Wondmansey.

The following have heen appointed dis-
trict representatives :—Mvr. J. H. Tanton,
London Avea; Mr. C. E. Baldwin, S.E.
Counties; Mr. Lowe, S.W. Counties; Mr.
Gambrell, Midlands; Mr. Woodmansey,
N.E. Counties; Mr. Bradshaw and Mr.
Simpson, N.W. Counties.

The headquarters of the Institute will
be situated in London.
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RADIO ASSOCIATION ANNUAL DINNER. A photograph gaken at the Hotel Cecil on November 19th, showing the guests
assembled at the Radio Association’s Dinner. The chair was occupied by the Duke of Sutheriand.

OPENING OF THE NEW OXFORD STUDIO.

By A SPECIAL CORRESPONDENT.

THE opening of the new Oxford Studio marks a new
and in many ways an interesting departure in the
B.B.C. activities. I had the opportunity, at the formal
opening ceremony on Monday, November 23rd, of
learning something of what may be expected in the near
future from this ‘‘ permanent point for cutside broad-
casts,”” as the B.B.C. engineers are disposed to describe
it ofticially.

One might at first be tempted to think that Oxford
means nothing more than the ‘‘dry as bones’ talk,
purely academical and keyond the range of any but seri-

ous students. Any such thoughts were at once dispelled
by the simple yet earnest opening words of the Master
of Balliol. *‘ Though lectures are good for us, the give
and take of argument is more valuable. It is not the
set speech, which can be more thoroughly appreciated
from the printed word, but the live discussion, that is
important.””  The words are those of Dr. Lindsay.
No Local Transmitter.

Perhaps we shall look to Oxford for more ‘‘after
dinner philosophy,”” but the drama and music will, I
am assured, find a place in the Oxford programmes of
the future.

The new studio has no call sign,
for there is no local transmitter, the
microphone being linked direct to the
S.B. board at London headquarters.
The station is staffed from London,
and there is no resident engineer.

The studio is smaller than usual
and is draped in the University
colours. Speech and music are ampli-
fied for tone and quality through a
five-stage resistance capacity coupled
amplifier of the usual shrouded pat-
tern before being put over the land
line to London.

Besides the Master of Balliol,
who performed the opening ceremony,
there were many distinguished men,
representing all phases of the Uni-
versity's life, present at the opening
ceremony. Admiral Carpendale,
controller of the B.B.C., and Mr.
Nicolls, of the Headquarters Pro-
gramme Department, were also
present, and the technical arrange-

GPENING OF THE OXFORD STUDIO. Dr. A. D, Lindsay, Master of Balliol College,
who delivered the inaugural speech on November 23rd.
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ments were in the hands of Mr. R. H.
Wood.
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A Section Devoted to the Practical Assistance of the Beginner.

THE CHOICE OF A RECEIVER.

The amateur who is thinking of
undertaking the construction of a
valve receiver for the first time is
apt to be bewildered by the multi-
plicity of circuit arrangements which
are open to him. Experience shows
that the great majority of our readers
have very little difficulty in assem-
bling and wiring-up even the more
elaborate sets of which detailed
descriptions are given in T/e Wire-
less World, but our correspondence
seems to show. that a certain number
of the totally irexpzrienced fail to
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Fig. k.—A simple single valve receiver
with reaction.

Q

obtain quite the results which are to
be expected, due rather to difficulties
encountered in making preliminary
adjustments than in actual construc-
tion.

It is suggested that the beginner
would be well advised at the outset
to assemble a simple set, and by
actual practice to acquire that elusive

something  which may best be
described as the ‘‘feel” of a
receiver. If at the same time he

learns something of . the theory of
what actually happens when the
various adjustments are made, he
will soon be in a position to under-
take with confidence the construction
of a more ambitious instrument, and
will probably save himself much
vexation and possibly considerable

I3

expense. If wisely .chosen, the
majority of the components used will
serve again in the new set.

A type of receiver which may be
recommended in this connection is
the classical single valve detector
with reaction, which is shown dia-
grammatically in Fig. r. Although
such a set is hardly suitable for long-
distance reception unless reaction
coupling is tightened excessively,
with the consequent risk of causing
interference by radiation, much may
be learnt from it. The valve detec-
tor, of course, forms the nucleus of

‘the majority of multi-valve receivers,

and high- and low-frequency ampli-
fying units may be added to the set
as it stands.

Another type of receiver suitable
for the beginner is shown in Fig. 2.
This is a crystal set followed by two
stages of low-frequency amplifica.
tion, and has the advantage that a
loud-speaker may be operated from
it up to distances of about 20 miles.
The construction is perfectly plain
and straightforward, and, again,
additions may readily be made to it,
or the component parts may be made
use of in the construction of a Jarger
set.

mfd

£l
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Fig. 2.~Crystal set with two L.F. ampki-
fying valves.

0:001

In spite of -the fact that construc-
tors of multi-valve receivers such as
those described in detail in the pages
of this journal may,-and often, in-
deed, do, obtain good results at the
outset without having had any
previous experience. of such work, it
1s felt that success will be more cer-
tain if the plan recommended is
adopted.  Also, very valuable and
interesting experience will have been
gained. When operating a simple set
it is comparatively easy to assign a
reason for-any particular effect which
may be observed ; this is not the case
when dealing with a more complex

instrument.
0000

SELECTING VALVES.

Tt may be said, broadly speaking,
that there are four classes of valves
available to the amateur: those
operating from either two-, four-, or
six-volt accumulators, and those with
filaments which may be heated by a
dry battery.  Each class has its
advantages and disadvantages, and
final decision as to which should be
adopted is governed by such con-
sideration as facilities for accumu-
lator charging, maximum loud-
speaker volume required, and, to a
certain extent, on the type of circuit
to be used. . The question of initial
and upkeep tost is also to be con-
sidered.

The two-volt valves are increasing
in popularity, “and deservedly so.
Although the current taken is not
particularly low, the power consump-
tion is extremely moderate.  Con-
sidered in terms of valve burning
hours per pound weight of accumu-
lator, they show up well in com-
parison with most other valves. A
fair range of types are available,
and for every purpose except the
handling of abnormally large output
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power this class may be recom-
ménded. As far as is known,

tubular low-capacity valves with 2-
volt filaments are not yet obtainable.
One disadvantage is that not more
than about four or five of such valves
can be used in parallel with a single
cell battery, as the small voltage
margin available is not sufficient to
compensate for the inevitable drop in
voltage in the leads and internal
resistance of the cell.

A fairly large range of four-volt
valves are on the market, but many
require more power for heating than
do those of the class mentioned
above.  Again, there is no large
power valve, but this will only be a
drawback in a few isolated cases,
the average user being well catered
for.

Where expense and accumulator-
charging difficulties are not a serious
consideration it would seem advis-
able to use a six-volt battery, as
designers have produced valves for

almost every conceivable purpose
with filaments working on this
voltage. Of course, valves with a

lower rating may be used in con-

junction with them if a suitable
value of resistance is inserted in
series with the filament lead.
Strictly speaking, it is incorrect

Wireless
World

practice to waste power by using it
to heat a resistance, but this will
generally be preferred to the use of
two batteries.

Dry battery valves of the o.06
ampere class are almost a necessity
for those who have difficulty in
arranging for accumulator charging.
They have the disadvantage that the
filaments are rather fragile, and
there is an unfortunate tendency to
overrun them. The selection of types
on the market, as far as impedance
values are concerned, is rather
limited,

The Lright emitter may safely be
said to be obsolescent, and offers no
advantage (other “than that of Jow
initial cost), except, perhaps, to
those who are able {o charge their
batteries with a minimum of trouble

and expense.
oocoo0

SHORT WAVE RECEPTION.

The ‘‘ extra-short’  wavelength
Land, below, sav, 150 metres, offers
an interesting field for experimenting,
but unfortunately there are, at the
present, not many telephony trans-
missions available. Whether or no
this will remain so is doubtful, but
in any case the Westinghouse station
at Pittsburgh, on 64 metres, can
generally be counted on to provide

DISSECTED DIAGRAMS.

DECEMBER 2nd, 1923

signals quite early in the evening—a
distinct advantage, as the stations on
‘the 300-500-metre waveband seldom
come in well until the early hours of
the morning. The greatest interest,
however, is provided by the short
wave transmissions in Morse, but, un-
fortunately, many amateurs find the
difficulty of mastering the code is an
insuperable one.

The art of reading Morse at speeds
of twenty words a minute or more is
only attained after considerable prac-
tice, but, luckily, many transmissions
are at a speed of some twelve words
a minute, which should not be beyond
the capabilities of anyone willing to
devote a little time to practice.

Suitable receivers for these short
wavelengths have been described in
this journal on several occasions.
High-frequency amplification would
seem, at our present state of know-
ledge, to be definitely ruled out, and
it may safely be said that g5 per
cent. of the long-distance reception
reported in our ‘‘Calls Heard”
section is carried out with a valve

detector and one stage of L.T.
amplification. At the present time,
a set covering the wavelengths

between about 4o0-70 metres is likely
to be the most useful, as these are
heing extensively used by amateurs,

No. 8.—A ¢ Neutralised ”” H.F. Amplifier-Detector.

For the benefil of those who have nof yel acquired the simple arl of reading circuil diagrams we are
giving weekly a series of skelches showing how the complefe circuits of fypical wireless receivers are

built up step by step.
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Two valves, with illaments con-
nected in parallel across an
L.T. battery, and rheostats in-
serted in the positive leads.
Voltage variations induced from
the comparatively loosely
coupled aerial circuit into the
tuned secondary circuit are
applied between grid and fila-
ment of the first vailve.
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The anaode circuit of this valve
is completed through the prim-
ary winding of an H.F. trans-
former and H.T. battery.
tuned secondary is connected
between grid and filament of
the detector valve, through a
grid condenser in conjunction
with a grid leak.
will normally oscillate when—

—the circuits are

intotune.

The
a small condenser,

high - frequency

The set back through the

A ncutralising wind-
ing is added to the primary,
and is connected to grid through

such a manner as to neutralise
when properly adjusted
currents fed

capacity of the valve.

brought The plate circuit of the detector
valve is completed through the
telephones and H.T. battery.
If the transformer windings
are correctly designed and. the
capacity of the condenser N.C.
is suitable, the receiver will
not oscillate over the whole of
the tuning range provided by
the variable tuning condensers.

29

N.C., in
the

internal
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THE ATLAS APERIODIC COUPLER.

A useful device for improving selec-
tivity without making structural altera-
tions to the receiving set is manufactured
by H. Clarke and Co. (Manchester), Lid.,

Atlas aperiodic coupter for improving
selectivity without making structural
alterations to the receiving set.

Atlas Works, Old Trafford, Manchester,
and is sold under the name of the Atlas
Aperiodic Coupler. It consists of a
totally enclosed winding of suitable di-
mensions for inserting inside the plug-in
coil used for aerial tuning. As the aerial
connections are transferred from the
aerial and earth terminals of the set to
the terminals of the coupler, thus re-
moving the parallel capacity of the aerial
itself, it becomes necessary to substitute
a slightly larger tuning coil.  The re-
ceiver must, of course, be wired with the
tuning indnctance and condenser in
parallel, an arrangement which is now
generally adopted.
0000

A NEW VALVE HOLDER.

A useful type of valve holder is manu-
factured by A. H. Clarksen, Ltd., 119,
Fleet Street, London, E.C.4. Tt 15 well
finished in polished cbonite and the ends
of the sockets are recessed Lelow the top
to prevent accidental contact between the
filament pins of the valve and the high

Ebonite valve holder by A. H. Clarkson,
Ltd., type V.136.

tension connected socket of the holder.
Grid-plate capacity is veduced by pro-
viding a fsin. hole right through the
centre of the holder between the pins.
0000
BURWOOD ANTI-CAPACITY
HANDLE.

Hand capacity effects can be largely
eliminated and critical tuning obtained by
the use of insulating extension handles
attached to the tuning dials.

The Burwood Electrical Supplies Co.
(1924), 41, Great Queen Street, Kingsway,
London. W.C.2, have for some while been
marketing an extension handle of simple
construction. This extension handle is
particularly useful in the manipulation of
oscillating” valve sets, particularly when
tuned to wavelengths below the broadcast
band.
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Burwood cxtension handle for eliminating

hand capacity effects and providing
critical control.

wwWw americanradiohistorv com

the Manufacturers.

THE TRUCON VALVE SOCKET.

At one time the amateur constructor
made his valve holders by inserting
sockets through holes in the ebonite
instrument panel, and there was much

The Trucon anti-
capacity valve
socket useful for
making up valve
holders or as
terminal con-~
nectors.

to be said for this simple form of valve
holder.

The introduction of a valve socket Ly
Wates Bros., Ltd., 12-14, Great Queen
Street, Kingsway, London, W.C.2, which
does not make use of back nuts and

which can easily be mounted in the.instru-
once

ment panel will perhaps move

help to popularise the home-made valve
holder.

The Trucon socket is’ shown approxi-
mately twice full size in an accompany-
ing drawing, and consists of a metal
sleeve which is pressed through a hole in
the panel and held in position by bending
back the small extensions which protrude
on the under-face of the panel. Connec-
tion is made by clamping the wire into
an extension piece, sufficient length being
allowed to prevent overheating and
loosening of the socket in the panel when
sojdering.
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PYREX AERIAL INSULATORS.
Th¢ general adoption of Pyrex glass
as an insulator in apparatus operating at
radio frequencies has led to the intro-
duction of an aerial insulator moulded in
this material by James A. Jobling and
Co., Ltd.,, Wear Flint Glass Works,

The new Pyrex glass aerial insulator.

Sunderland. Tt measures a little more
than 3in. overall, and is stated by the
mannfacturers to withstand a strain up
to 450 Ib., a pull far in excess of that
likely to occur with any of the usual
types of single- or two-wire receiving
aerials,

Pyrex is an ideal material for the con-
struction of aerial insulators and other
parts of radio equipment where permanent
high insulating values are desired. It
is homogeneous and of a continuous uni-
form structure, and so does mnot depend
for its insulating properties on a surface
glaze, Moreover it does not absorbh
water or attract moisture, and its smooth
permanent surface prevents the collection
of dust. Tt is mechanically strong and is
light in weight, thns enabling even high-
power transmitting insulators to be mad
with reasonable dimeusions,

The use of Pyrex glass as an insulator
for radio work will probably be extended,
and may in the near future largely super-
sede other insulating materials at present
in use for a variety of purposes.

TRADE NOTES.

Aston and Mander Cabinets.

In describing the construction of the
Five-Valve Neutrodyne Receiver in our
issue of October 28th, it should have
been stated that the cabinet used was
constructed by Messrs. Asfon and
Mander (1917), Ltd., for whom the sole

distributing agents are Messrs. The
Compton Electrical and Radio Trades
Supplies, 63. 0ld Compton  Stree,
London, W.1."

coocC

An International Catalogue.

A copy of the 68-page iliustrated cata-
logue of British and American wireless
apparatus, issued by Messrs. Will Day,
Ltd., 18 and 19, Lisle Street, Leicester
Square, London, W.C.2, will be for.
warded by the Conipany to any reader on
receipt of 6d. to cover postagc. The cata-
logue is free to callers. A review of this
interesting publication appeared in 7he
Wireless World of November 18th.

0000

“N. & K.” Headphones.

It is interesting to note that Messrs.
Neufeldt and Kuhnke, of Kiel. whose
diving apparatus has been employed in

A 34

Wireless
Worlad

C.A.V. LOUD-SPEAKER.

The high reputation which C.A.V.
loud-speakers enjoy is the oulcome of
sound design and good workmanship,
coupled with many minor constructional
features.

The standard model here illustrated is
capable of producing sufficient volume to
make it suitable for use in large halls
and general use out of doors where con-
siderable volume is requived. An in-
teresting feature in design is the manner
in which adjustment of the distance
hetween diaphragm and the pole pieces
is obtained.  The diaphragm is attached
to the cap of the base, which, when
rotated, gives. a fine adjustment by

operating in a fine thread.
include the

Other models “ Junior ”’

and ‘* Tom Tit.””

Standard model C.A.V. loud-speaker.

the search for the ill-fated submarine
M1, are the manufacturers of the well-
known “N. & K.” headphones and loud-
speakers.

o000

A Burndept Film.

Leading cinemas throughout the country
are now showing, or will shortly show,
the new Burndept cartoon fitm, which
depicts the career of * The King of
Hearts.” His entertaining adventures in
association with Burndept valves will
interest all wirveless enthusiasts.

BOOKS RECEIVED.

“ Wireless Telegraphy "’ : James Bow-
man Lindsay and other pioneers of inven.
tion, by A. H. Millar, LL.D.. with a
foreword by Senator Marconi. 96 pp. with
8 illustrations, published by Malcolm (.
MacLeod, Glasgow, Price 3s. net.

‘“ Variations of Apparent Bearings of
Radio Transmitting Stations.” Part TI.
—Olservations on Fixed Stations, March,
1922—April, 1924. By R. L. Smith-Rose,
Ph.D., M.Sc. (Radio Research Board
Special Report No. 3.) Published by
H.M. Stationery Oftice. pp. 107, with 32
diagrams. Price 4s. 6d. net.
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NEW TYPE VARIABLE GRID LEAK.

Many are the endeavours that have
been made to design a variahle high-
vesistance sunitable for use as a variable
leak in conjunction with a condenser
used in the leaky condenser method of

The Success variable grid leak.

rectification. The difficulty of aking
such a component has only been partly
solved when semi-fluids are wused to
form the high-resistance material, for
they can rarely be relied upon to remain
constant in value.

The New Success variable gridleak in-
troduced by Beard and Fitch, Ltd., 34,
Aylesbury Street, London, E.C.1, makes
use of a strip of flexible resistance
material winding on a brass centre and
pulling against a tension spring. .

Being a product of a firm of engincers
who specialise in gear-cutting, the
mechanical design and workmanship are
up to a high standard. A clean outside
nwoulding measuring a little more than
sin. in diameter carries a centre brass
piece which is rotated by the knob on
which a strip of cloth-like material is
wound, pulling against a coiled spring
held in position in a circular recess.
This component takes up very little space
on the panel, to which it is attached by
a one-hole fixing,

CATALOGUES RECEIVED.

*“ Marconiphone Company, Ltd.” (Mar-
coni House, Strand, W.C.2). Publication
No. 425, describing the “ Ideal ” range
of transformers.

o000
“ British Thomson-Houston Co., Ltd.”
(Coventry). Pamphlet dealing with

B.T.H. low-frequency transformers.
oo o0

* Attaix, Ltd.”” (36, Bernard Street,
Southampton). Price list of * Attaix "
components and accessories, and of the
“ Adaptolite ”’ four-valve set.

o0d 0O

“ Service Radio Co., T.td.” (67, Church
Street, Stoke Newington, N.16). Desecrip-
tion and price list of “Service” acces-
sories.

0000

“II. Clarke and Co. (Mchr.), Ltd.”

(* Atlas "' Works, Old Trafford, Man-

chester). Illustrated  catalogue  of
“ Atlas " radio components.
Go o0
“Hart Collins, Ltd.” (38a. Bess-
horough Street, London, S.W.1). Bro-

chure relating to the Hart Collins range
of wireless receivers.
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Inductance in Alternating Current Circuits.
By N. V. KIPPING and A. D. BLUMLEIN.

NE, as a rule, hears A.C. voltages spoken of as
@ so many volts, and A.C. currents as so many
amperes. This, at first, sounds absurd, because
one may justifiably argue that the current is constantly
changing. At some instants there is no current at all,
at other instants there may be quite a large current in
one direction, and a fraction of a
second later it may flow in the other
direction. This is perfectly true, but
the frequency of alternating currents
is such that we are seldom interested
in their instantancous values, but
only in an average value, which re-
presents the effects it produces. ‘L'his
average value has, therefore, been
chosen so that 1 ampere A.C. re-
quires the expenditure of as much
power as 1 ampere D.C. to drive it
through a given resistance. A.C.
amperes and A.C. volts, therefore, satisfy Ohm’s law.
Thus an A.C. voltage of 6 volts will drive an alternating
current of 3 amperes through a resistance of z ohms.
The power expended will be 13 watts. We therefore see
that where a circuit contains only resistance, A.C. is in
every way equivalent to D.C. It is, in fact, quite com-
monly used for lighting systems; electric lamps of 100
volts rating are, then, suitable for either 100 volts D.C.
or 100 volts A.C., this latter voltage being the average
value that we have described. For the wave-shape shown
in Fig. 1 (this is called a sine-wave), the average value
of current used for measuring purposes is about two-
thirds of the maximum or peak value.

Now, as we have already seen, inductance in an elec-
tric circuit opposes any rapid change of the current flow-
ing. If the current is D.C., the only effect of induct-
ance on the circuit takes place when the current is
switched on or off or is changed, but if the current is
A.C. and is therefore constantly changing, the induct-
ance has considerable effect, and, the more rapid the
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Fig. 1.—Sine-wave of alternating curreat.

The objecl of this series of articles is to
presenl to the reader in simple form the
elementary laws of eleclricity and mag-
netism, in order thal he mav be in a
posilion to read and understand the more
specialised articles appearing in (his
journal from time lo lime.
The present section deals with the effect
of inductance on allernating currents
and concludes with noles on the principle
of the transformer.

changes—i.e., the higher the frequency of the A.C.—the
greater is the effect of the inductance.

Inductance, however, does not only have this retarding
effect on alternating currents, but also has a definite re-
ducing effect. In Fig. 2 is drawn a picture of an A.C.
voltage wave of 2o volts from an alternator which we
shall suppose to be connected to an
inductance, with a resistance in series
of one-tenth, or 0.1, of an ohm. We
know that if this voltage were D.C.,
the current forced through the resist-
ance and inductance would be % =
200 amperes, though if the induct-
ance were very large it might take
several seconds to reach this value.
But, as the voltage is alternating, we
can see at once that the instantaneous
value of current will never have time
to risc to its maximum, as, long be-
fore it has reached that point, the direction of the volt-
age will have reversed and will be pushing the current
in the other direction.

In I'ig. 2, then, the dotted line represents the alter-
nating current produced in the inductance, supposing
that the swilch chances to be closed at the moment when

’20[ A . E AC. VOLTAGE WAVE
b /\?
| . e ¥ . N
ol K" N8 C o/ ELTNE TN e Tive

C A.C. CURRENT WAVE

Fig. 2.-—Curves showing the effect of an inductance ¢on the cur-
' rent in an A.C. circuit.

VOLTS

the voltage is at its maximum value in one direction (A
in the figure).

Let us follow in detail how the current shown by the
dotted line is produced. At the point A, when the switch
is closed, no current is flowing. During the first quarter
cycle, from A to B, the voltage from the alternator is in
a® positive direction, and the current in the inductance
Builds in a positive direction, as shown by the curve
A’B’. But hy the time it reaches B/ the voltage has
dropped to nothing, so that the current ceases to build
up. At this point the voltage reverses and becomes
negative, and tends to make the current build up in a
negative direction correspondingly. It must first stop the
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Introduction to Wireless Theory.—

current which is already flowing, and in the figure we
see that this has happened when the voltage is at C. It
may be noticed, though, that for a quarter of a cycle the
A.C. voltage has been undoing the work it did in the
first quarter cycle in building up the current wave. After
this the whole process repeats itself, only in the reverse
direction, as the point C corresponds fo the point A,
except that it is negative. This process, in turn, re-
peats itself, and the same kind of thing can easily be
traced out as far as we like to go. It is not essential to
turn on the switch when the A.C. voltage is at its maxi-
mum positive value, as at the point A. This was only
done for the sake of easy demonstration. 3

To summarise, the introduction of inductance wmto an
A.C. circuit not only causes a lagging behind of the
current wave, but also causes a definite reduction of its
value. Resistance in an A.C. circuit causes the reduction
in value of the current without causing it to lag behind
the voltage, and acts just the same as it will in a D.C.
circuit.

Even if the inductance has no ap-
preciable resistance through being a
coil of heavy wire, it yet has the
reducing effect on the A.C. wave.
We already recognise the lagging
effect as being characteristic of in-
ductance, and the reducing effect as
being characteristic of resistance.
This leads us to the conclusion that,
although an inductance may have
practically no resistance in a D.C.
circuit, yet it may have the effect of
a resistance (as well as of an in-
ductance) in an A.C. circuit. Iike
any other resistance effect, this may
be measured in ohms, but, to distin-
guish this A.C. inductance resistance
from D.C. resistance, it is talked of
in ‘‘ reactive ohms ”’ or as so many ohms reactance. The
word ‘‘ reactance ”’ is used because the effect of the in-
ductance is not so much a pure hindering effect on the
current (as with a resistarice) as a reaction to the ten-
dency of the current to alter.

Calculation of Reactance.

Reactive ohms follow Ohm’s law. Ior instance, an
A.C. voltage of 2 volts will push an A.C. current of
4 ampere through a reactance (i.e., inductance) of 4
ohms. It must, however, be remembered that reactive
ohms and D.C. resistance ohms cannot be added directly
for the purpose of calculation, but in most circuits, espe-
cially in wircless, one is generally so much greater than
the other that the smaller can be neglected for calcula-
tion purposes.

We have spoken of inductance both in henries and in
reactive ohms. It will be clear that the hindering effect
of inductance gets greater as the frequency of the A.C.
voltage gets greater, and consequently the inductance
will have a different reactance at different frequencies.
The measure ‘“henries ”’ does not take account of fre.
quency, but merely measures the potentialities of induct-
ance when put in an A.C. circuit. For those who are
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Fig. 3.—Typical intervalve transformer for
stepping up the voltage between L.F. ampli-
fying vajves,
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mathematically minded, we append a simple formula for
calculating the reactance which an inductance will pro-
duce at any frequency, assuming its resistance to be
negligible.
X =27fL,

where X = reactive ohms,

I. =inductance in henries,

/= frequency in cycles per second,

m=3.14, €tlC.

The Alternating Current Transformer.

When talking of inductance and mwtual inductance in
a D.C. circuit, it was explained that, by suitable mutual
inductance, a high voltage could be induced in a circuit.
By using A.C. in the first circuit, thus replacing a mere
interruption of D.C. by a continually varying current,
the induced voltage in the second circuit will be an A.C.
voltage, .and not just a momentary effect. The value of
the voltage depends on the value of the inducing current
and on the arrangement of the turns of the coils. If
the second circuit has a large number
of turns, the induced voltage in the
second circuit will be greater than
the inducing voltage in, the first cir-
cuit, provided the resistance s not
too great,

This device for producing a change
in A.C. voltage is called a trans-
former. A transformer can be de-
signed to alter an inducing voltage
to any other voltage needed within
very wide limits, whether higher or
lower. ! Roughly, it is true to say that
if the second circuit, or secondary,
has five times the number of turns
of wire in the first circuit, or primary,
then the step up of voltage due to
the transformer will be five times,

- and so on for any other ratio. Of
course, no gain in power is obtained with the use of a
transformer, as, although the voltage in the secondary is
higher than that in the primary, the current is corre-
spondingly lower. In the case we gave, the current
obtainable in the secondary is one-fifth that in the
primary. 3

Transformers will not operate in D.C. circuits, as
steady currents produce no inducing effects in the secon-
dary, and D.C. voltages cannot be stepped up or down
without expensive machinery. The possibility of trans-
formation of voltages constitutes one of the great advan-
tages in favour of the use of alternating currents.

To give an example, to transmit a large quantity of
power, it is more economical to use a large voltage and
small current, than a small voltage and large current,
because the size of conductor necessary in the latter case
Power is therefore transmitted at a
high voltage and stepped down by a transformer to a
voltage safe for domestic use.

Fig. 3 shows a photo of a typical wireless transformer.
The coil windings are linked through an iron core, so
that an easy path is provided for the lines of force, and
a large number of linkages may be produced.

(To be continued.)
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An Easily Constructed
Set Tuning from 50
to 100 Metres. -

By F. H. HAYNES.
ROBABLY more interest attaches to the reception
P of American broadcast than to most foreign trans-
mistions owing to the enormous distance covered,
and more especially by reason of the fact that the pro-
grammes arc delivered in the English language. During
last winter the more skilled amateurs made a practice
of listening to the Westinghouse Station at Pittsburg,
KDKA, for it was found that with any well designed
short wave set, the transmission then sent out on 68
metres with an aerial energy of 1.5 kW. could be easily
tuned in.

Considerations in Design.

The set to be described was designed essentially for
the reception of Jong-range short wave telephony and
for the interception of amateur transmissions on the short
wave band 5o to 100 metres. Although the design
adopted is a‘very simple one and the most elementary
circuit principle employed, it is the outcome of a good
deal of listening-in with short wave receivers developer
especially for usc in conjunction with a transmitting set.

H.T.4

00002 mfd

000025 m?3

= 1 L :

g & 5 LT

3 : L

O

Typical short wave receiving circuit suitable for tuning over a
limited wavelength range.
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The writer has described from time to time a number of
short wave sets making use of special methods to provide
smooth reaction adjustment and with circuit arrange-
ments based upon the well-known Reinartz and Weageant
principles in which an additional series variable condenser
is connected in the detector valve plate circuit to give
better facility for controlling vegeneration.

It must not be overlooked that the ratio. of capacity to
inductance in the tuned circuit and the hazmonic relation-
ship between the natural wavelength of the aerial used
and the wavelength to which the closed circuit is tuned
governs the reception from particular distant localities.

When making up a short wave set three essentials pre-
sent themselves. Firstly, the apparatus employed in
the tuned circuit in which losses increase proportionally
with the oscillation frequency must be carefully selected.
The tuning coils must be of gool design and possess low
self-capacity with a minimum of solid dielectric material
in proximity with the turns, while moving and fixed plates
of the tuning condenser must likewise be supported in a
manner to minimise losses. The second consideration is
the adoption of a lavout of the components so that hand
capacity effects will not be produced in the process of
tuning, while the wiring up of the apparatus in the oscilla-
tory circuits can be carried out with short and direct
leads.

Obtaining Reaction.

The other point of importance is the method by which
self-oscillation is set up and critically controlled. It is
often pointed out that by feeding the plate cunrent of
the valve through a choke coil and connecting a variable
condenser in series with the reaction induetance a
smoother control of reaction is obtained. .Whether or
not this is the case depends entirely on the capacity and
inductance values of the reaction circuit, and given a
reaction coil carefully adjusted in size the simple oscil-
lating circuit shown in the accompanying diagram will
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Le found easy to operate and will produce

feed circuit.  This latter arrangement
should be employed in receiving sets which
are tunable over a wide range, and in
which it becomes necessary to alter the
constants of the reaction circuit.  Thus,
in an ‘‘ultra ”’ short wave receiver oper-
ating, say, from 15 to 50 metres where the
wavelength at maximum is 34 times that at
minimum the choke feed with series reac-
tion condenser is recommended ; and simi-
larly,"in the case of a set designed tu
efficiently tune from 50 to 200 metres where
the frequency change is still considerable.
The wavelength range in this instance is
about 5o to 100 metres, and a fixed value .
reaction coil provides the necessary reaction ¥
control, though it is necessary to operate ‘1 i

signal ‘strength at least equal to the choke }

2%

2%

1%

(%)
oaa
b'

s ) |

hoth the reaction coupling adjustment and

d | _T{; ; I sl 8 35

the tuning condenser simultaneously. The 2%
two adjustments moving together systemati-
cally are, however, easily manipulated. Tt
becomes imperative, of course, to experimentally deter-
mine upon the best size for the reaction coil. This will
depend upon the size of the aerial and its tightness of
coupling with the closed circuit. the properties of the
valve employed, the extent of damping set up by the
grid condenser and leak rectification and the normal work-
ing H.T. potential. Using a V.24 type valve, a plat
potential of 45 volts, with a 6-volt filament battery and
with filament rheostat and grid condenser and leak con-
nected up as shown, it was found that best reaction
control was -obtained with four turns removed from the
reaction winding with which the tuner is fitted. If a
QX valve is substituted, the plate potential should be
about 60 volts. Inter-electrode capacity in the valve tends
to make the circuit oscillate, and thus better control is
obtained by using the low-capacity tubular types.

2R
A |

{ " ]
T 2Y; : 4 f

Positions and sizes of holes in the front panel. A, 3/8in.; B, driil according, to condenser
template ; C, 5/16in.; D, 3/t6in.; E, 1/8in. and countersunk ; F, 1/8i

It will be seen that the tuning coils are constructed so
that when assembled the windings are at a sufficient dis-
tance bLehind the panel to prevent changes of tuning by
hand capacity. The tuner is placed on the left-hand
side of the panel so that it can be operated without the
hand approaching too close to the grid and plate connec-
tions of the valve and other apparatus. The aerial and
earth terminals, which are on the left of the panel, will be
found to be almost unaffected by stray capacity. On the
right of the panel is the tuning condenser, conveniently
situated so that it can be ‘critically operated with the
wrist resting upon the table. The clips of the V.24 valve
are attached to the centre of the panel with the grid clip
on the right-hand side to simplify wiring up. The fila-
ment rheostat is immediatelv beneath it, and one fitted
with a vernier adjustment will be found exceedingly
useful, as it will provide an additional
veaction control by giving a very critical

|
2%,

regulation of filament brightness. The
note-magnifving valve is not fitted with a
variable rheostat, and a suitable value of
filament current is obtained by means of a
spiral of vesistance wire permanently con-
nected in the wiring. The general arrange-
ment consists of attaching the tuning and
detector valve apparatus to the ebonite
front panel so that it can be wired up with
short and rigid leads, whilst the note-
magnifying apparatus and battery ter-
minals are carried on -the baseboard and
joined together with indiarubber covered
No. 22 wire passing beneath the base-
board so as to be remote from the H.F.
apparatus.

=

ts on the baseboard.

The layout of the comp
too close to the coils.
A 40

C Ample room is allowed for the
substitution of other types of components, though apparatus should not be brought

| Constructional Details.
i

The cabinet is a standard one, and the
beginner without workshop facilities would
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KDKA Short Wave Receiver.—
do well to have the lin. panel fitted by
his local dealer. In rubbing down, a hori-
zontal straight line finish as produced
with medium carborundum paper is prob-
ably to be preferred to a uniform matt.
A baseboard is supplied with the cabinet,
and two 1in. strips raise it sufficiently for
the underneath wiring, and also “d
strengthen the fixing to the panel, so
that metal angle brackets can be dis-
pensed with. These runners, which
also prevent the baseboard from
warping, are attached with 1in. x
No. 4 countersunk brass wood
screws, three at each end, and four
similar screws along the front, with
an additional one-at each end, join
together the panel and baseboard.
The positions for the components
on both the panel and base-
board are shown in the
drawings on the previous
page and the -constructor
is not required to build
any components other

than the choke coil, which * v & ‘ AN
consists either of a card- .

. Y e
3 g et “The parts are srranged to give simple and direct wiring of the tuned circuix. ‘r'ne .
!)03.1‘(51 or ebonite tube LN terminal strip supported on two pieces of wood and connected up through holes
in diameter plugged at one in the back of the cabinet is emsier to construct tham the vertical terminal strip el

: ith fiush fitting.
end and wound with two SlihgsEa o

sections of No. 36 D.S.C. wire, both ‘windings being in  is Further simplified by substituting the usual flush-fitting
the same direction and each spool consisting of forty back terminal strip with a row of baseboard terminals
turns. No tapped holes are required, and construction carried on two wooden blocks, the connecting leads to
the batteries passing through
holes in the back of the cabinet.
Unless the special type of ter-
minal shown in the illustration is
employed, tags should be -
serted under all nuts. Connect-
ing tags are required also, under
the back nuts used for securing
thé V.24 valve clips. The tuner
is easily attached in .position
with the aerial coil uppermost,
and it will ‘be found that the
screw of the lower dial indi-
cator passes right through the
ebonite mounting piece attached
to the coil. The particulat type
of condenser used is fitted with a
centre nut for securing it to %in.
panel, and must, therefore, be at-
tached by means of the, three
screws supplied with it, making
use of the paper template. In-
structions are given with the
reduction gear dial showing
the method of attachment.
The components on the base-
board are held down with

“doy v black round-headed screws.
This view shows the baseboard layout. The c]ips which o1ve
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KDEA Short Wave Receiver.—
support to the condenser bridging the
primary of the transformer may need a
little adjustment to obtain a good grip. .
No. 16 tinned copper wire is run by
the shortest path to wire up the: front
panel, while most of the battery connec-
tions are made beneath the basehoard as
shown in the practical wiring diagram.

Aerial and Counterpoise.

For the Dbest results the aerial should
not exceed 6oft. in length, and the far
enrl should be as high as possible. A
well-insulated counterpoise falling away
to the far end to a height of, perhaps,
1oft. above the ground has been found
to produce the best results for short wave
reception. = A short- earth-connected wire
may be connected to the earth terminal
beneath - the condenser dial to further

Wireless
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1

stabilise the working of the set, though,
if it is found to impair reception, should
be abandoned, and it then becomes important to insulate
the H.T. and L.'T. batteries from earth and to connect
them up with short leads.

‘The construction of the particular instrument shown
was completed on November 14th and brought into opera-
tion late that night. KDKA was received at good
strength on two pairs of telephones in the early morning
of Sunday, the 15th, though the atmospheric conditions
were, perhaps, not too favourable. The signal strength

The grid battery is held in position with a thin piece of leather strap. A spiral of resistance wire
(No. 28 ‘‘Eureka'’) is connected in the filament circult of the L.F. valve and should be adjusted

on test,

A 32

‘The leads on the underside of the baseboard- Reference letters show the continuation

of leads in the diagram on the next page.

was constant, and the speeches which were being relayed
easily understood, which is a more severe test than the
reception of musical items.

Method of Tuning.

The tuning process consists of adjusting the reaction
coil to a position of minimum coupling, yet keeping the
circuit so that it is definitely oscillating, as is discerned
by the picking up of carrier waves on many settings of

e the  tuning  condenser.
With one hand on the re-
action coupling control,
and the other operating the
condenser Lknob, the two
dials ean be rotated with a
little practice, so that self-
oscillation is just main-
tained. The need for a re-
duction gear for operating
the condenser will be at
once appreciated, and one
is reminded that the same
effect cannot be obtained
with a vernier plate con-
denser, as signals will be
missed when using the
coarse movement. When
the required carrier wave
has been tuned to, the re-
action coupling is further
loosened, following with
the condenser to the silent
point.

KDKA transmits on the
wavelength of 64 metres
and usually at the follow-

s
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ing times: 11.15 p.m.,
1.10 a.m., 2 a.m., closing
down at about 3 a.m.
G.M.T.
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COMPONENTS REQUIRED.

P

Pranco short wave {aner, 50/200 metres. (@2 - ¢

(Peranne and Co., Ltd., Diamond Works, B, ERUAL

ﬁe%e;lt’s Park Road, Church End, Finchley. \\? @i@({;.

58 g N LWy Nal [

Bremer Tully variable condenser, 000025 o u

mfd. ‘ é
Set of clips for V.24 valve. (Marconiphone =

Co., Ltd.) ) ’2
Benjamin valve holder. 95
Pelican geared dial, 3

Cabinet for panel, 12in. X 8in. (Complon
Electrical - and Padio Trades Supplies,
63, Old Compton S: -eet, W.2.)

Ebonite panel, 12in. X 8in. X }in.

10 terminals. (Belling & Lee).

M-L intervalve transformer.

Burndept filament rheostat, 7 ohms.

T.C.C. condenser, 1 mfd.

Condenser 0-00025 (Dubilier type 607, with
clips for leak.) ;

Condenser, 0001 mfd. with clips (McMichael). : T R -l

Grid baltery (Hellesen). . :

2 Wander plugs for grid batiery. :

3 Dial indicators (Decko). /

Grid leak, 2 megohms (Dubilie”). B

3in. ebonife tube, 14in. diameter. :

Ebonite for terminal strip.

Small quantity of No. 36 D.S.C.

3 yds. No 22 indiarubber covered wire
(Ripaalis).

Small quantity of No. 16 tinned copper wire
for wiring up.

Length of resistance wire, No. 28 Eureka

EARTH - TELEPHONES

The total cost of all the components men-
tioned above is less than £6, and a con-
sideral.l: saving can be effected if desired
by substituting less expensive but reliable
components and dispensing with the
polished mahogany cabinet. The cost can
then be brought down to a little over £2.

Practical wiring of the front panel and baseboard connections.

Another American telephony transmission is made by
the high-powered experimental station of the General
Ilectric Co., L.td., of America.

The station 2NAF does not operate regularly, but
periodically relays the programmes of WGY on a wave-
dength of 41.88 metres, with an input power up to
sokW. This transmission was heard between 11 p.m.
and 1 a.m. on November 23rd, z4th, and 25th. The
wavelength is below the minimumn tuning range of the
set here described, which is intended to embrace the
amateur wavelength of go metres. By the removal of
three of the turns, however, from the centre of the
secondary coil, the tuning range may be brought down to
40 to 85 melres.

A further glesign for a short wave set with a tuning
range of 30 to 65 metres and suitable for us¢ on the

now much used amateur transmitting wave band of 45
Details of the cabinct. The holes and fitting of the guide pieces . . b ) g1
are the only changes necessary. to 50 metres will be described in an carly issue.
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Secretaries of Local Clubs are inviled to send in for publication club news of general inlerest.

Kensington Radio Society.

At the Society’s November meeting Mr,
Maurice Child gave his very popular lec-
ture on * High Frequency.”  Numerous
scientific experiments, all of which proved
successful, greatly added to the interest
of the lecturer’s remarks.
3rd a representative of Messrs. S. G.
Brown, Ltd., will lecture on ** Modern
Headphones and Loud-speakers.”

Hon. Secretary : Mr. Herbert Johnson.
81, Cromwell Road, Wimbledon, S.W.19.

o000
Barnsley and District Wireless
Association.
A feature of the Society’s Second
Annual Dinner at the Arcadian Res-

taurant on October 20th was the highly
appetising menu. Included in the items
were High-tension Chicken (10,000 volis
on the plate), Valve Resistance Creams
(particularly  smooth in action), and
J.oud-speaker Cheese (non-resonating). A
very successful evening was spent, an
excellent musical programme being con-
tributed by a number of the members.

An attractive syllabus of fixtures has
been prepared for the winter months.
Prospective members should communicate
with the Hon. Secretary, Mr. W. Pea-
cock, 28, Park Grove, Barnsley.

cocoo

Iliford and District Radio Society.

By kind permission of the B.B.C. two
parties of members were enabled to visit
the studio and control room at 210, and
also the transmitting station in Oxford
Street, the first party on November 11th
and the second on November 16th. The
Yarties were very courteously conducted
round the station by a member of the
B.B.C. staff, who carefully explained the
apparatus and. its operation. Of par-
ticular interest to the transmitting mem-
bers was the very systematic manner in
which broadcasting is carried out.

With the permission of the B.B.C. the
Society is arranging in conjunction with
the whole Essex Group to organise a
large party to visit Daventry (5XX) in
the near future.

Hon.  Secretarv: Mr.
Richards, *‘Swinford,”” 50,
Avenue, Ilford.

David 8.
Empress

0000

Muswell Hill and District Radio Society.

An extremely practical lecture and
demonstration was recently given before
the Societyv by Mr. R. G. W. Garvey,
A MIM.E, assisted by his sons. The
subject of the lecture was ‘‘Construc-
tion.”” Every phase in the building of a

A 44
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receiver was dealt with thoroughly, from
the marking of the ebonite to the com-
pletion-of the wiring; finally, an excellent
demonstration was provided with a three-
valve receiver.

An excellent programme has been pre-
pared for the winter session, and a warm
invitation is extended to new members.
Particulars of membership are obtainable
from the Hon. Secretary : Mr. Gerald S.
Sessions, 20, Grasmere Road, Muswell
Hill, N.10.

0000

North Middlesex Wireless Club.

Every experimenter veaches a stage,
sooner or later, where quantitative work
hecomes a necessity. Valuable assistance
in this direction was given to experi-
menters in a lecture delivered at the
Club’s last meeting by Mr. E. Laister,
who took as his subject : * Simple High
'requency Measurements.”’

Increased interest was given to the lec-
ture by the practical demonstrations given
with an oscillating valve circuit. which
could be brought into resonance with the
circuit to be tested.

A variable condenser was first cali-
brated with a fixed condenser of a known

FORTHCOMING EVENTS.

WEDNESDAY, DECEMBER nd.

Institution of Electrical Enginecers. Wire.
less Section.-At 6 pon. (light refresh-
ments at 5.30). ¢ the Institution.
Savoy Place, W.C.2. Lecture: “ The
I'erformance of Amplifiers,”” by Mr. H.
A. Thamas, M.Sc.

Barnsley and Distriet WWireless Association.

At 8 p.m, At 22, Markel Street.

Lecture: “ Sound and
M. D. W. Milner, B.Sc.

Golders Green and Hendon Radia Saciety.
—At 8 pm. At the Cluh House,
Willifield Way, N.W.11, Lecture:
" Fundawmental Principles of Radio Ite-
ception,” by Mr. Maurice Child.

THURSDAY, DECEMBER Jird.

Kensington  Radio  Seociety. — Lecture:
" Madern Headphones and Loud
Speakers,” by a representative of
Messrs. S. G. Brown, Ltd.

Walthamstow Amateur Redio  Society.
Lecture: ' Short Waves,” by Mv. .
A. V. Sowter, B.Sc.

MONDAY, DECEMBER 7th.
Swansra Radio Socicty.—Lecture: ' Valvs
and Crystal Clrenits,” by Sir A, Whit-
ten Brown, K.B.E. M.Inst.M.E.
Hacknen and District Radio Society.—A!
pm. At Holy Trinity Institute,
Mayfield Road, Dalston  Jdunction
Demonstration ¢f wnique two-valve re
ceiver, by Mr. F. H. Spiller,
TUESDAY, DECEMBER §th.
Bolton and District Radio Nociety. - Demon-
stration by Radio Communication Co.,
Ltd. (Provisional.)
Lewisham and Bellingham Radio Socicty.
" More Ezperiments.”

Wireless,” by

www americanradiohistorv com

All photographs published will be paid for.

capacity. Then, using a chart prepared
for the calibrated condenser, capacity and
inductance measurements were easily
made; employing the ordinary formula of
wavelength, inductance and capacity.

Other demonstrations given by Mr.
Laister were the measurement of aerial-
earth capacity, and the self capacity and
inductance of coils.

Hon. Secretary : Mr. H. A, Green, 100,
Pellatt Grove, Wood Green N.22.

0000

Sheffield and District Wireless Society.

‘“ Wireless in Relation to Music ' was
the title of an interesting lecture delivered
by the Hon. Secretary, Mr. T. A. Blower,
on November 6th.

Comparing sound and electro-magnetic
waves, the lecturer showed illustrations
of wave formations as produced by various
musical instruments and their super-imposi-
tion on the transmitted radio carrier wave.
The effect of overtones or harmonics on
the quality of the resultant sound was’
also pointed out, and was the subject of
a number of fascinating experiments.

The lecture was followed by a healthy
discussion on the faithful reproduction of
musical sounds by amplifiers and loud-
speakers.

On November 13th the second of a serjes
of elementary lectures was given by Mr.
F. Lloyd, M.Eng., on * Ether Waves—
Continuous, Damped and Modulated.”
These lectures are proving of great assis-
tance to old and new members and, as in
past sessions, are well attended.

Hon. Secretary : Mr. T. A. W. Blower,
Dept. of Applied Science, St. George's
Square, Sheffield.

0000

Radio Society of Norway.

\ll the Norwegian radio clubs are now
grouped under the Norsk Radio Forbund
(Radio Society of Norwayv), of which the
P’resident, Mr. C. Bodtker, is a member
of the board of the Oslo Broadcasting
Company.

The Hon. Secretary is Mr.
Thaulow, Jernbanetoriet 4, Oslo.

Harald

0000

Lewisham and Bellingham Radio Society

Some fascinating experiments were
carried out on November 17th, when a
number of Continental broadcasting sta-
tions were tuned in with a single-valve
reaction set, using valves of different
makes. Many of the valves employed
showed unsuspected qualities.

Hon. Secretary : Mr. C. E. Tynan, 62,
Ringstead Road, Catford, S.E.6.
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Rotax
High Tension
Latlery.

High Tension

Baltery.

Super Capacit

4
DRY BATTERIE
Lot and Low lension

OR a considerabie period we have carried out extensive research and
experiment to produce a Dry battery with greater capacity than
hitherto made. ‘e have now much pleasure in announcing that swe
have produced a high grade battery, capable of withstanding reaily heavy
continuous discharge and giving 3 to 4 times the lire of the usual type
now being sold.

They are made with special farge canacity cel's, the construction of
which is based on secret formulz, while minute care has been taken to
ensura periect insulation—a very important reature.

Supplies are actuaily available—and the prices are exceedingly reason-
able, The following extract is from our List which wiil be sent on

Rotax Low

1 ension
Batterv. application * ! e
PRICE ] {
. COR ot e ISR ERY
Tyvpe ‘ Voltage N(ilﬁf l Without With B A};TVE-R
1 Tappings _Tappinas I “«‘”h__'
HG. 2 | 30 20 | _em@ | 10/- st 7
T HGI3 45 : 30 |_1a/6__ | 15/-
HG. 4 60 ____40__1 _19/'_4__ __LS/G . Rotax Grid Bias Baftery.
HG. 5 | %0 6 | 286 296
| HG_ 6 105~ 0| 33/6 | 346

!GRID3U"'\S| PRICL—4/6 LACH. |

|
| 4} M iy

ROTAX _ ROTAX HIGH GRADE LOW TENSION

BROADCAST

RECEIVNG ACCUMULATORS

EQUIPME” lERFECT radio reception is more dependent apon the efficient per-
: m formance of the low tension Accumulator than is fully realised.
UR Special : 'LEB| 1his is the outstanding feature of Rotax Accumulators While our
Wireless Broad- high reputation as battery makers is your guarantee, in itself, for depend-
cast Receiving £ ability, it is in actual use that their sterling qualities are tully appreciated.

A wide range of sizes —

Equipment Cata- e s e
. and capacities is avail- | capacity | Capacit: PRICE | PRICE
logue, describing able. They are con-— ‘ ([:\?; Volts | Gobitiog | Actual | —————| _oF
our latest 2 and 3 structed in best quality . | Amp.Hrs, Amp.Fra.; Un-chgd. | CRATIL
Valve Receivers, cbonite cases, aad ———— |—— | !
will be published marketed at reasonable (EW.I40 | 6 | 60 | 30 | 36/~ | 6/6 |
¢ Iy dat prices. The sizes [ W.143| 2 80 40 15/3 5/9
at an early date. opposite are extracted | w36 "4 T80 | 40 | 30/~ | 6/6
: from our list, which [~ L T | ——an o . ,_/_— _§_/,§.
May we send | i be sent to you on |EW.149| 6 | B0 w0 | as® [T |
g application. = S
A0k a copy : Empbhasis is placed on the importance of Ebonite construction, as it Rotax Low Tension Ebonite
when ready ? ; eliminates the FIRE risk associated with celluloid. i S i

e ; ' THE ROTAX HIGH TENSION ACCUMULATORS : Bfiliaures hghire T {F S
: in glass cases are offered for users of large sets to whom initial cost :
i isnota material consicderation. Prices and particulars on application.

ROTAX (MOTOR ACCESSORIES) LTD, WILLESDEN JUNCTION, LONDON, N.W.10

Telephone : Willesden 2480 (Private Branch Exchange). Telegrams : Rodynalite, Phone, London. Codes : ABC 5th Edition and Marcont !nternational.
BRANCH WORKS AND DEPOTS:
rfmmscn,m: Landor St. Trlrp{row : Fast 410. Telegrams : Rotaxmo, Birmingham. TAUNTON: Newton's Works.  Telephone : Taunton 9. Tclegrams ; Arc, Tannton
GLASGOW : xglzx, + swald St. l_clr hone ; Central 379. 'Grams : Rolaxmo, Glasgow. MANCHESTER : 291/3, Deausgate. *Phone: Central 7415, 'Grams: Roslarlite, Manchester
BristoL : 7, Temple Street.  Telcphone : Bristol 5756. Telegrams: Rolax, Bristol, LeEps: 117, Park Lane. Telephone - 26788. Telegrams: Rotax, Leeds
Advertisements for < The Wireless TWorld "’ are only accepted from firms we believe to be thoroughly reliable. A45
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18 ADVERTISEMENTS.

THE WIRELESS WORLD

DECEMBER 2ND, 1925.

£10 Weekly in Cash Prizes

A New and Simple Competition
for all Readers of “The Wireless World ”

To be continued weekly until further notice.

HIDDEN

ADVERTISEMENTS

Below will be found six reproductions of fragments cut from the Advertisement pages of this

issue of ** The Wireless World.”

Each fragment is a clue.

Can you from these

clues identify the

Advertisements ? Seven cash prizes will be awarded to the first seven readers who send us
correct solutions. No technical skill is required, merely observation. There are no restrictions

or entry fees and the conditions are simple.

for the first
correct  solution

opened. 1

X2

for the second -
correct solution O
opened.

5

A4 for the third
correct solution
y opened.
"
(dIJ,;,
"‘r/?’:.b
£ b and
s g pses, Yu,
o LY a8
_.-lre 1 he ol),—, ’ 4
,,,/,z\,“-\-r,_,f{z6
4 consolation
prizes of
10/-
T K b Each
* ‘Y
YOLIRRI (ﬁ?‘ca; at for the next four
y correct solutions
opened.

CONDITIONS

1. All solutions must be wrilten on the special coupon appearing
on an advertisement page in this issue and addressed to The
Wireless World, Dorset House, Tudor Strext, london, E:C.g,
and marked ‘* Hidden Adverts.”” in bottom left corner. Provided
no other message is enclosed, e>upons may be sent in an unsealed
envelope with halfpenny stamp attixed.

2. Clues will not, of necessity, appear in the same way as in the
advertisement page, but may be inverted or placed in some
other position.

3. In order that town and country readers may comjetc on
equal terms, solutions will not be dealt with until 1o a.n, on
Monday next. All solutions reccived tefore that date will be
retained until Monday morning. Competitors may submit any

number of entries.
disqualify the entry.

Erasures or alterations on a coupon will

4. The first prize of £5 will be awarded for the first correct
solutimopened; the second prize of £z to the next correct s lution;
the third prize of {x to the third, and four cons~lation prizes of

10{- each_fur the next four correct answers.

In the event of no

readers sending correct solutions the prizes will be awarded to the
competitors whose solutions arc mcst nearly correct.

s. The decision of the Advertisement Manager of The Wireless
World is final, and no correspondence can be entered into,
Competitors enter on this distinct understanding. No member of
the staff of the paper is permitted to compete.
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The Thousandth Programme.

Glasgow station’s broadcast of ' its
thousandth programme, on November
30th, is a reminder of the small percentage
of hrealdowns that the various stations
experience in the course of their work.

0000
Less than Two Minutes® Break.

Glasgow listeners, for example, have
Leen without service for only .03 of an
hour during hroadcasting hours since
January 1st last ; and the enforced silence
on that one occasion, when the station was
automatically closed down, was not due
to any engineering fault, but owing to the
pedestal on which the microphone rested
shedding one of its legs as the announcer
was about to move the apparatus to
another part of the studio.

0000
Two Hundred Engineers.

The aim is to secure a clean bill of
engineering health at all the stations, and
the staff has consequently grown beyvond
all expectations. Two years ago the
B.B.C. had about twenty engineers. When
the bhroadcasting scheme was originally
planned it was proposed to run a main
station with two engineers, but it has
heen found in practice that six or more
are required for each station. The total
engineering staff is now two hundred, and
there are possibilities that it will grow
still further.

0000
Daventry Engineers.

Daventry, even at the present stage,
when there is not the great pressure that
will be felt when the interchange of pro-
grammes with the United States of
America is in full swing, requires eight
engineers working about seventy howrs a
week. With a station of the power of
5XX, eight hours extra are occupied
weekly in starting up. The station must
be run for more than half an hour in the
morning with the power half on and
gradually increased ; for it would be fatal
to the water-cooled valves to put on full
power immediately.

Licences.

It is suggested that a listener who uses
a crystal set should pay a licence fee of
five shillings only, as against the comn-
tinnance of the ten shilling fee for valve
users ; but an aspect of the matter which
does not seem to receive consideration
from the advocates of the five shilling fce
is that the apparatus at the transmitting
stations must be as efficient for the erystal
user as for the valve user.

cooo
The Cost of Broadcasting.

The expense of broadeasting, in other
words, is not lessened because there are
more users of cheap receiving apparatus.
Take the valve bill alone: Transmitting
valves work out at an average cost of £20
apiece; they last about' 1,000 hours, and
there are eight per station. Thus it costs
£160 per 1,00 hours per station to keep
the valves going, working out at a little
over three shillings per hour. It takes
quite a number of seven-and-sixpences a
vear to pay for seven lours’ broadcasting
{one guinea in valves alone per day).

00920
New Jersey Calling.

The Bound Brook, New Jersey. stalion
which is shortly expected to be operating
on 50 kilowatts, and will tlus be mauy
times more powerful than New York's
largest station, has cabled to the B.B.C. to
the effect that it proposes to carry out ex-
periments on part power of 35 kilowatts

By OUR SPECIAL CORRESPONDENT.

cach Wednesday evening, beginning at
8.30 Eastern standard time. This is
equivalent to 120 am. GM.T. on
Thursday. The wavelength used will be
455 metres.

0000
Another Step Forward.

Many listeners in the British Isles will
no doubt endeavour to pick up Bound
Brook’s broadcast during the next weel
or two. If the Keston receiving station’s
efforts result in good reception we shall
begin to see the opening of the era of
British- American .interchange of pro-
grammes.

0000
New S.B. Board.

The new S.B. board at Savoy Hill is
an ingenious advance on the old method
of arranging for the simultaneous trans-
mission of 2.0 programmes.

0000
The Old Method.

Under the old system, when a concert
was passed througl the Control Room at
least five separate operations were neces-
sary in various parts of the room and
required to be done hy hand. These were
as follow : —

Qut-puts connected ;
In-puts connected ;
T wo amplifiers switchied on ;
Telephone warning given to distant
station.
Now all these things are done auto-
matically.

OXFORD CALLING. A view in the control room of the new Oxford studio, which was

opened by Dr. A. D. Lindsay, Master of Baliol, on Monday, November 23rd.

Mr. R. H.

Wood, engineer-in-charge, is seen on the right.

www americanradiohistorv com
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The New System.

Let us take Birmingham as an example.
Suppose Newcastle is taking Birmingham's
programme at, say, 10.30 p.m. The above
arrangements are now cut out, and, i-
stead, the engineer at 2LO inserts a plug
at 10.20 into the jack on which Birming-
ham’s line terminates. Newcastle may
not be ready and may possibly not come in
until 10.32 p.m., but when that station is
ready the Newcastle engineer inserts a
plug in his board, antomatically lighting
two amplifiers and simultaneously notify.
ing the 2LO eugineer that Birmingham
is “live.” 1f Ly chance Birmingham
should come in bLefore London is ready,
an “engaged ”’ signal is received at Bir.
mingham.  Simultaneously, a lamp lights
on the London board and a buzzer warning
given that Birmingham is waiting. When
London is ready the insertion of a plug
at the 2LO board lights the necessary
amplifiers

co0o00

Rough Sea to Order.

The 2LO engineer can handle ten pro
grammes at one and the same time. If
Nottingham were broadecasting a Bonrne.
mouth programme which included sea
effects, and the sea was not sufliciently
rongh at Bournemouth, 2LO could re-
quisition the sea from Plymouth and put
it through to Nottingham on a separate

line.
0o0o0o0

2LO Studios.

The glorious uncertainties of wireless
have been brought lLome to me in con-
nection with a reference to the new 2LO
studios which T made here a short while
ago. One of these studios, I wrote, was
larger than anything else of the kind
in the British Isles, and perhaps through-
out Europe. The inference drawn was
that this record was not likely to be
challenged in the near future.

co00CO

Birmingham’s New Station.

I now learn, however, that the new
premises of the Birmingham station will

ready earlv next year, and that the
studio will be even larger than the
London studio. Birmingham’s studio is
to be 50ft.x45ft. The larger of the
old 2LO studios is 45ft.x27ft., and
the larger of the new studios is 48ft. x
23ft.

cooo

Meeting of Station Directors,

The station directors from all over
the country assembled last week at
Savoy Hill for a conference on broad-
casting administration, and an important
move was made in setting up a scheme
of close co-operation as regards the pro-

grammes.
cococo

Closer Touch with Headyuarters. )
It has been felt for some time that
a system of liaison was essential to the
maintenance of a high standard of
broadcast programme; but unfortunately
the station directors are busy men who
can seldom be spared from their posts.
Arrangements have now, however, been
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FUTURE FEATURES.
Sunday, December 6th.
BovrxeEmouTn.—9.15 p.m., Dvorak.
Canreirr. —9.15 p.m., “ The Golden

Key.”
MaNciuester. —3.30  p.m., Mo-
zart’s  Tast  Masterpicce —

Musico Drams in 3 episodes.
Monday, December 7th.
Lorxpox.—8 p.m., Chamber Music.
Birmincuay.—6 p.m.. Children’s

Choir of Siv Josiah Mason’s
Orphanage.
Berpist.—9.15 p.m., Recital of

Ulster Ballads.
Tuesday, December 8th.
Lovpox.—8 p.m., Musical Comedy
Past and Present.
Wednesday, December 9th.
LoxpoN.—8 p.m., Jewish
gramme.
ABERDEEN.—8 p.m., Scottish Com-
munity Singing Concert.

Pro-

Grasgow.—8 p.m., Opera and
Ballet.
Thursday, December HOth.
BirMiNgHaw.—8.30 p.m., Special
Dance Programme.
BourNEMOUTH.—8 p.m., Pictures

and Humour.
CarpiFr.—8 p.mi., “ The Spirit of

Adventure — IV. In  West
Wales.”
Mancnester. —7.30  p.m., The

Hallé Orchestra, conducted by

Sir Hamilton Harty, relayed

from the Free Trade Hall.

Grascow. —8.30 p.m.,  Scottish
Regiment Series.

Friday, December I1th.
Loxpox. — 9  p.m., ([probably)

‘“Lionel and Clarissa ” relayed

from Lyric Theatre, Hammer-
smith.

CarpirF.—7.55 p.m., Violin Recital
by Victor Olof. 8.15 p.m.,
Conviviality in Song.

MaNcHESTER.—8 p.m., * The Gol-
den Legend,” Cantata by Sir
Arthur Sullivan.

Newcastie.—9 p.m., In Spain.

BerrasT.—8 p.m., British Com-
posers.

Saturday, December 12th.
Loxpon.—8 p.n., A Gather Round.
NewcastLe. —8  pm., Songs—

Humour—Orchestra.

made to enable them to attend conferences
at headquarters at regular intervals,
when ideas will be compared and the
work of the various stations consoli-
dated. Listeners will reap considerable
benefit from these meetings, as many new
programme schemes will be launched as
the result of the joint deliberations of
the station directors.

DECEMBER 2nd, 1925.

Taking the Village to Town.

The village concert to which referenc
has already been made in these column
is to take place to-morrow evening (Thurs
day, December 3rd), with Vivian Foster
the “ Viar of Mirth,”” as Master o
Ceremonies.  Numerous concerts fron
town and city have been taken on thc
ether to isolated villages; but the typica
village concert still awaits interpretation
for the benefit of town and city listeners.
The B.B.C. are, therefore, going to re-
pair the omission by broadeasting works
by Eric Fogg, and Dale Smith (baritone)
will be assisted by the Virtuoso Quartet
and Sidonie Goossens (harp).

cooo

Weather Interference.

Peculiarities attendant upon reception
in various parts of the country during
south-westerly gales recently prompted an
enquiry as to the conditions elsewhere in
the same circumstances. A listener in
Hunstanton, Norfolk, in a letter on broad-
casting and weather generally, throws an
interesting sidelight on this question. He
says that a 50 per cent. improvement in
signals takes place during seca mist, his
district being one that is notorious among
seamen for fog, owing to the out-flow from
the Wash and the presence of the Silver
Deep.

0000
Any Old Time Won’t Do.
A lady who is travelling in the

Ardennes writes to tell me that she has
visited recently a remote farming village
which bears the stamp of age on its cot-
tages, and as she waited for déjeuner on
the balcony of the solitary inn, the brood-
ing silence was suddenly broken by the
unmistakable voice of Big Ben booming
its chimes and clanging out mid-day. It
came from a loud-speaker in a corner of
the balcony turned towards the Place.
*“Yes,” said Madame la Patronne, when
my correspondent remarked on the
familiar sound, * Like that, everyone in
the village has the precise hour. It is
good.”” “But is it the right time for
you here?” asked my correspondent.
“ Why not?” was the answer, “It is very
good time, en effet all that there is of
the best time. C'a wient de Green-
veetch, n'est ce pas?”  And, en effet, why
not ?
cooo

Nothing New Under the Sun.

The 2LO programme on Tuesday next
(December 8th) will consist of ‘“‘strange
resemblances.’”” The most casual listener
to modern music must sometimes be
struck by the distinct resemblance be-
tween olden tunes and certain themes or
figurations employed in recent work.
This plagiarisin is frequently intended;
for instance, in the dance music played
by symphonic syncopated orchestras. A
number of cases will be illustrated in
this programme, and will afford no little
amusement. The good old tune, ' Yip-
i-addy-i-ay,” to take one case, seems to
remind us of one of the Beethoven
Scherzi, and still stronger remembrances
will be quoted.
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?@DIC’T‘IO

Definitions of Terms and Expressions commonly used in Wireless

Telegraphy and Telephony.

This section is being continued week by week and will form an authoritative work of reference.

Inductance. The property of a circuit
in virtue of which a current flowing
through it causes a magnetic field to be
set up linked with that circuit, and
possibly also with one or more neigh-
bouring circuits. The case where the
flux produced is linked with the cir-
cuit carrying the current represents
self-induciance, and where a magnetic
flux produced by a current in one cir-
cuit is linked with a second circuit
mutual inductance is said fo exist be-
tween the two circuits. The two cases
are dealt with sepavately under Skrr-
INDUCTANCE and MutuarL INDUCTANCE
respectively.  For units see CoEFFI-
cteNT or SELr-INDUcTION and CoEFFI-
CIENT OF MUTUAL-INDUCTION.

Inductance Coil. See Tuning InpuUCT-

ANCE.
Induction. fa) See ELECTROMAGNETIC
Inxpucrion. (b) The density of electro-

static or magnetic lines of force in a
given medium, i.e., the number of lines
per square centimetre.  Often called
“Induction density,”” or * Flux den-
sity.”’

Inductive Capacity. The degree to which
a dielcetric permits electrostatic lines of
force to pass through it. See SrECIFIC
InNpUcTIvE CaPacITY.

Inductive Coupling. The arrangement of
two circuits so that an aiternating cur-
rent in one of them will induce an alter-
nating E.M.F. in the other by means of
electromagnetic  induction, c.g., the
primary and secondary windings of a
transformer.  See Reactiox and Cf.
ErecrrosTaric  COUPLING. See also
CoErricient or COUPLING.

Inductive Reactance. That part of the
reactance of a circuit due to the in-
ductance, being equal to 3fL, where f
is the frequency of the current aud L
the inductance of the circuit. See
ALTERNATING CurreEntT CIrCUITS, and
Cf. CoNDENSIVE REACTANCE.

Inductive Resistance. A resistance which
possesses inductance to an extent which
18 not negligible with respect to the re-
sistance.

Instantaneous Power. See Lowsr IN
in A.C. Circurrs.
Insulation. (a) The electrical isolation

of a conductor or circuit from other
conductors, circuits, or the earth by in-
terposition of a non-conducting ma-
terial or insulator. (b) The material
employed ' for effecting the above. (c)
Abbreviation for insulition resistance.

Insulation Resistance. The actual re-
sistance in ohms, or millions of ohms
(megohms) measured between two cir-
cuits or between a circuit and earth,
where the insulation is not perfect,
thus allowing a minute current to lealk
from one circuit to the other when a

potential difference exists between
them.

Insulator. (a) A material of almost
negligible conductivity and suitable

for purposes of insulation.
of insulating material

(b) A piece
moulded or

s Shell "’ aerial
insulator.

shaped to a convenient form for sup-
porting mechanically, and at the same
time insulating any given conducting
svstem {from earth, ele., e.y., aerial
insulator.

Inter-electrode Capacity. The electiostatic
capacity between the electrodes of a
thermionic valve, e.g., the capacity be-
tween the ¢grid and the plate, between
the grid and the filament, etc. The
effects of these capacities are negligible
at low frequencies or at long wave-
Jengths, bat the effects are quite con-
siderable at short wavelengths, for
instance where both the grid circuit and
the plate are tuned the interelectrode
capacity assists in the setting uyp of
self-oscillation.  See NEUTRODYNE Re-
CEIVER.

Interference.  The interruption, either
intermittent or continuous, of the re-
ceptionr of wireless signals caused by
extraneous electrical disturbances or by
undesired signals at or near the same
wavelength of the one being received.
See HeTERODYNE INTERFERENCE.

Intermediate Circuit. Refers to an extra
tuned oscillatory circuit placed between
the acrial circuit and the detector cir-
cuit of a wireless receiver for the pur-
pose of increasing tho selectivity and
reducing interference.

Intermittent Current. A unidirectional
current which is interrupted at regular
time intervals.

Internal Impedance (of thermionic valve).
Refecs to the impedance of the circuit

www americanradiohistorvy com

between the plate and filament inside
the valve. The value of this impedance
is more or less constant at all fre-
quencies, and is therefore rather in the
nature of a pure resistance, and may
be defined as the ratio of a given in-
crease of plate potential to the result-
ing increase of plate current, taken
over a.small range on the straight por-.
tion of the plate-potential plate-cur-
rent characteristic, the grid voltage
and filament current being kept con-
stant at normal values.

International Ampare. I'or definition see

CURRENT,

International Ohm.
RESISTANCE.

International Volt. That electrical pres-
sure which is necessary to drive a cur-
rent of one [uternuational Awmpere
through a resistance of one /nter-
nuttonal Ohm. Equal to }.00043 true
volt.

Interrupted C.W. A system of trans-
niission of Morse signals by the employ-
ment of undamped waves or conttnuous
waves which are interrupted at an

For definition sce

audible frequency so that they can be

Commutator interrupter.

received without the use of a hetern-
dyne. The interruption is usually
effected by means of a rotary inter-
rupter called a tone wheel. Cf. Toxic
TraiN and see ToNE \WHEEL.

Interrupter. A device for interrupting
or chopping up a current into uni-
directional pulsations, i.c., for produc-
ing an intermittent current, e.g., the
trembler of a bunzzer, or a tone wheel.

Intervalve Coupling. That part of a
valve cirewit  which  connects two
thermionic ralves in cascade in a valve
amplifier, and by means of which enevgy
is transferred from the plate circuit of
one valve to the grid circuit of the

A 40
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Dictionary of Technical Terms.—
next valve. See INTERVALVE TRANS-
FORMER, TUNED ANODE, RESISTANCE-
Caracity CoupLING.

Intervalve Transformer. A transformer
by means of which the output from
the plate circuit of a three-electrode
valve is transferred to the grid of the
next valve in a cascade amplifier. For
a high-frequency amplifier the trans-
former usnally consists of two windings
wound on a non-magnetic, non-conduct-
ing former, and is said to be ‘“air-
cored.” For low-frequency amplifica-
tion the two windings are wound on an
iron core consisting of laminations of
soft iron wires. The primary is con:
nected between the positive terminal of
the H.T. batterv and the plate of the
first valve, and the sccondary between
the grid and the negative end of the
filament of the second valve.

Inverted *‘L * Aerial. An aerial con-
sisting of one or more horizontal wives,
the down lead heing taken from one
end of the horizontal portion. Such an

=50 fr=—= 1]

— 4

Inverted L’ aerial.

aerial has semi-directional properties,
signals being received best from stations
situated in the same vertical plane as
the horizontal wires, ie., from the
direction in which the aerial points.

lozisation. The converting of a gas into
a conducting state by splitting it up into
ions.  This ean be effected in different
ways, chief among them being the
application of a potential difference. A
gas.is very eastly jonised when in a
rarefied condition. The conduction of a
current through a gas in this manner
is often characterised by a Inminous
glow. See Ions,

Fons.  Minute particles dissociated from
the mass of a substance and carrying
positive or negative charges of elec-
tricity, such a state occurring during
electrolysis of a liquid or during a glow
discharge through a gas. When a glow
discharge takes place through a gas the
gas is split up into two sets of disso-
ciated corpuscles or ions, and is said
to be ““ionised.” The positive ions are
those which carry a deficiency of nega-
tive electricity or electrons, and the
negative ions carry an excess of elec-
trons.  Thoe curvent through the gas is
made up of streams of these jons flow-
ing in opposite directions,

IR Loss. The power in watis lost as
heat in a conductor of resistance R
olins catrying a current I amperes.
Sometimes referred to as the * copper
losses. ™’

Iron Loss. The energy lost in the iron
cores of transformers, ete., due to eddy
currents and hysteresic, these losses
only taking place, of course, when the
magnetic flax is an alternating or
varying one.
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Jack.  An arrangement wised on control
panels, etc., for connecting and discon-
necting easily and quickly a flexible
cord such as a telephone lead, to the
circuits behind the panel. The jack
consists of a number of contact springs
mounted relatively to a metallic bush
in such a manner that when the plug
at the end of the flexible lead is in-
serted through the bush contact is made
between the various parts of the plug
and the spring contacts, at the same
time opening or closing any other spring
contacts which may be provided, the
latter not being directly connected to
the flexible cord, but to other parts of
the circuit.

Jamming. Interference in the reception of
wireless signals caused by loud signals
from other stations on or near the wave-
Jength as that of the desirved signal.

Jar. A unit of caparity at one time used
extensively in wireless. It is equal to
1,000 centimetres or 1-900th of a micro-
farad.

Jigger.  An oscillation transformer used
for transferring the high-frequency
oscillations in a transmitter from the
source to the aevial.

Johnsen-Rahbek Eifect.
STATIC ADHESION.

Joule. Practical unit of electrical energy
being the amount of energy represented
by a current of one ampere flowing for
one second under a pressure of one volf,
i.e., the energy of one watt-second.
1 joule is equivalent to 107 ergs of
work and to 0.239 calories of heat.

Joule's Law. ““ The heat liherated in a
circuit is proportional to the square of
the current, to the resistance, and to
the time for which the current flows.”
If a current T flows for ¢ seconds
through a circuit of R ohms, the heat
liberated is equal to 0.239 [’R¢ calovies.
See JovLe.

Junction, Thermo-electric.

See ELECTRO-

See THERMO-

CovurLE.
K.
Kathode. See CATHODE.
Keeper. A piece of soft iron used for

completing the magnetic circuit of a
horseshoe type permaitent magnet when
the latter is not in use. This is to
protect the magnet against the demag-
netising effect of its own poles and so
to preserve its strength.

Kenotron. A kind of two-electrode
thermionic valve exhausted to a high
degree of vacuum and used as a
rectifier, 'The current is almost entirely
in the form of an electron stream
hetween the plate and filament, the
vacaum being too high to allow any
iomisation current to flow. "The velocity
of the electrons is not sufficiently high
to produce any secondary emission from
the plate. Cf. DyNaTRON.

Key. A type of spring switch which
always remains open unless depressed
by the finger. Sometimes called a
‘“tapping key.”

Kilocycle.  One thousand cycles.  For
convenience radio frequencies are some-

DECEMBER 2nd, 1925.

times measured ‘in thousands of eycl
or kilocycles, thus entailing the use
smaller numbers. For instance, a wav
length of 600 metres, representing
frequency of 500,000 cycles per secont
is equivalent to 500 kilocyeles.

Kilowatt. The electrical power
sented by 1,000 watts.

KRilowatt Hour. TUnit of electrical energ
used for commercial purposes, being th
amount of energy represented by
power of one kilowatt developed for on
hour, or the equivalent. Also callec
the Board of Trade Unit. Cf. Joure.

Kinetic Energy. The mechanical energy
possessed by a body in virtue of its
motion. If a body of mass M is moving
with a velocity of V the kinetic energy
is given by 4MV?,

Kirchofi’'s Laws. (1) The algebraic sum
of all currents meeting at a point or
junction- where a number of wires meet,
is equal to zero. (2) The algebraic
sum of all the E.M.F.s in a circuit
is equal to the sum of the resistances
of the various parts multiplied by the
current.

Krife Switch. A switch whose hlade is
flat like that of a knife, pivoted at one

repry

ou vle-throw knife switch.

end, and wedges in between the. two
spring clips when closed.

kW. The usual abbreviation for /[ilo-
watls,
L.
“L." The usual symbol for self-induc-
tance,
Lag. See Puase DIFFERENCE.

Lagging Current. An alternating current
which is out of phase with the voltage
producing it in such a manner that the
current reaches its maximum positive
value at some fraction of a half-cycle
after the voltage passes through its
maximum positive value. See PHase
DIFFERENCE.

Laminated Core. For alternating mag-
netic fields the iron part of the mag-
netic circuit is usually built up of
“laminations’’ or thin sheets of iron
or steel, the sheets being insulated from
each other and laid in such a direction
as to be parallel to the direction of
the magnetic lines of force. An iron
core is laminated in this way in order
to limit the flow of eddy currents in
the core and so to reduce eddy current
losses.

Laminations. Sheet iron or steel stamp-
ings for building up the cores ¢f trans-
formers, etc. See LamMiNaTED CoRE.
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Editor, ** The Wireless World,” Dorsat House, Tador Sireet, E.C.4, and must be accompanied by the writer’s name and address.

THE POST OFFICE AND INTERFERENCE.

Sir,—~I see that in T'he Wiriless World you have devoted a
good deal of attention to Northolt interference with broadcast
reception.

I hold no brief for the Post Office, but it seems to me that
the traffic undertaken by the Fost Office stations must always
ba given preference over broadcasting. Broadcasting is, after
all, merely a toy for the purpose of entertainment or, at the
Lest, education, and any suggestion that serious wireless com-
munication should give way to broadcasting requirements can
surely not te regarded as inportant. S. R. COLLINS.

N.W. London,

November 14th, 1925.

THE REINARTZ CIRCUIT.

Sir,—Is it humanly possible to improve on a well-made
Reinartz set? I append a list of the properties of my 3-valve
Reinartz :—

(1) Loud-speaker range of 60-70 miles from main station,
but often (in case of foreign stations) up to 800 miles. Rome,
Madrid, Toulouse and several German stations can often be
heard quite loud in the lond-speaker. (2) Perfect control of
reaction and absolutely simple to tune. (3) Distortion practically
nil.  (4) As cheap or cheaper than most sets. A low-loss
basket coil can be made for about 9d. (5) Exceedingly selec-
tive. (6) Can be adapted for Daventry. A 2-valve Reinartz
will give strong loud-speaker results at over 100 miles. (7}
Will bring in a station every few degrees of the condenser.
(8) Can be easily made to work on quite short waves.

I fail to see the advantage of making other cicuits, unless
for experiment. For a fairly cheap, easily constructed aud
thoroughly efficient set for the home, is there anything to beat
““John Reinartz "’ ? LEONARD G. HULLS.

Chidham, Hants.

NORWEGIAN LOW-POWER TRANSMISSION.

Sir,—It may interest readers to know that on November
6th, between 18.00 and 19.00 G.M.T., I carried out tests with
English G6DO (Mr. Dorte, Lynwood, Weybridge, Surrey) on
inputs down to 0.24 watts. G6DO reported the strengths as
R6 for inputs of 8.64 and 4.68 watts, R3-R4 for an input of
1.68 watts, and, finally, R2-R3 for an input of 0.2 watts.
G6DO was using a two-valve receiver.

Moen i Maalselv, J. DIESEN (LAIA).

Norway.

SOURCES OF RARE METALS.

Sir,—As we know vou get enquiries from time to time from
vour readers who wish to purchase special materials for wireless
work that are diflicult to obtain, we should like to mention that
if any of your readers desire to obtain supplies of tantalum
netal in sheet form (which is being much experimented with
for rectifiers), and any other special metals, such as tungsten,
molybdenum, and rare metals generally, we can supply these
specialities. A. W. BLACKWELL.

(Geo. G. Blackwell, Sons and Co., Ltd.)
The Athany, Liverpool.

CURRENT FROM LIGHTING MAINS.

Sir,—One notices from time to time various articles describ-
ing how current can be obtained {from the lighting mains to
supply wireless sets.

A perusal of some of these articles indicates that the authors
are not familiar with the regulations governing electricity
supply.

I notice in one paper a paragraph which reads as follows :—

“ Incidentally, the potential of the ‘earth’ side of the
switch to earth can be used as an absolutely gratis source
of current, but it is subject to remarkable fluctuations
which make it unreliable for charging accumulators.”

The text matter preceding it does somewhat modify it, but
I can imagine a schoolboy getting hold of this particular
paragraph and causing the supply authorities a good deal of
trouble trying to trace earths.

1 think it would be of general benefit if you would point-
out that the Electricity Regulations specifically lay down that
the neutral of a distribution system must on[y;' be earthed at
one point. This point is usually at the generating station, or,
in the case of an isolated network, at the sub-station.

This does not prevent a wireless set being earthed by the
means of condensers, but it does prohibit any other Lind of
ecrth, such as one side of the high-tension supply.

The two diagrams may make the method of supply clear to
amateurs.

+

340 V.

NEUTRAL -
+

220V el 20 Vui

= EARTH
DIRECT CURRENT 3 WIRE

In the first case we have
a very common form of dis-
tribution, mainly three-wire
direct current with, say, 220
volts between each conductor
and the neutral, and 440 volts
across .the neutral. In this
case the lighting load is con-
nected to the main so that
half would be on the positive
side and half on the negative.
This is a point which should
be remembered when using
the main for high-tension
supply, as it will be obvious from the diagram that approxi-
mately 50 per cent. of the houses will be connected in such
a manner that the positive is earthed.

Large motors are usually connected across the outers, i.e,
across the 440 volts, so that neither pole will be earthed.
This form of distribution is being largely superseded by three-

A 51

PHASE 1

NEUTRAL

PHASE 2
PHASE 3

\= EARTH

ALTERNATING CURRENT
3-PHASE 4 WIRE
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phase alternating current. ‘The distribution connection for
this system is also as shown in the sketch, the neutral being
earthed at the transformer. JAMES NELSON.

THE B.B.C's BIRTHDAY.

Sir,—In your issue of November 11th is a Dubilier advertise-
ment congratulating the B.B.C. on their fourth birthday. No
doubt many of your readers will have noticed the mistake, for
the B.B.C. are oniy three years -old.

We trust that the B.R C. will forgive us for having inadver-
tently described them as a year older than they are : the truth
i3 that the B.B.C. seems to have been with us for years, and
it requires a considerable effort of the imagination to recall the
blank nights when there was no broadcasting.

R. WATKINS-PITCHFORD,
pp. Engineering Publicity Service, T.td.

CARILLON CONCERTS BROADCAST.

Sir,—My attention has been called to a paragraph in your
issuc of November 18th in which it is stated, referring to the
broadcasting of the carillon of 53 bells at Park Avenune Baptist
Church, New York, by WGY, that these bells were cast in

DECEJMBER 2nd, 1925.

I beg, therefore, to inform you that the bells for this carillo
were cast in Croydon, and it may perhaps be of interest to yo
to know that when they were completed in our works last Ma
a series of demonstrations was given on it for two weeks by
number of Belgian, Dutch, and English carillonneurs, and it wa
finally broadcast by the B.B.C. from all stations with greal
suceess.

During the fortnight in question Their Majesties the King an
Queen visited our foundry and heard a recital on the carilion.

We are at present in course of constructing a carillon of th
same size and weight (48 tons, bass bell 91 tons) for the nev
Houses of Parliament at Ottawa, which is to form a memoria
to the men of Canada who fell in the war.

Croydon. CYRIL F. JOHNSTON

(Gillett and Johnston).

B.B.C. AND ADVERTISING.
Sir,—I quite agree with your remarks in the November 11th
issue of T'he Wireless World, and think that a stop shonld be
pub to the advertising of the Radio Times by the B.B.C., and
especially other forms of advertising.
We do not want advertisements sandwiched in between the
items broadcast. ARTHUR F. HARDY.
Bishop’s Waltham,

Belgium.

. TRANSMITTERS’ NOTES
AND QUERIES. :

General Notes,

Mr. J. C. Lisk, the Ohio news
manager of the A.R.R.L., is operating
the amateuwr station USBEQ at 902, 8.
Elizaleth, Lima, Ohio, an 40 and 80
metres, and will be pleased to hear from
anyone picking up his signals.

Senor Carlos Braggio (CB8), Belgrano
120, Bermal, Buenos Aires, will be
transmitting telephony on 35 metres on
Sunday mornings during December (about
0400 to 0700 GMT), and will welcome
reports.

Mr. Charles Whiteley (U2AGT), 115,
Wadsworth Avenue, New York, is also
transmitting on about 40 metres, and will
be glad to hear from any British amateur
who has heard his signals.

o000
Halian Amateurs.

The following Italian amateurs have
entered for the Radio Transmitting Con-
test organised by ‘“I1 Radiogiornale,”
the official organ of the Radio Cluh of
Ttaly :—

INO, F. Marietti, Turin; 1AS, P.
Silvio, Novara; 1JR, J. N. Ottone,
Turin; 1LP, L. Ponzio, Turin; 1AP. G.
Sella, Turin; 1AU, F. Strada. Turin;
1FD, F. Deregibus, Turin; 1CO, G. L.
Colonnetti, Turin; 1AY, G. Fontana,
Piacenza; 1GW, B. DBrunacei, Rome;
1GS, G. Serra, Turin; 1RM, Associazione
Radio Montatori, Rome; 1BS, L. Fausto,
Piacenza.

The competition includes greatest dis-
tance, largest number of two-way com-
munications, and best general report on
short-wave transmissions.
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Hants.

The National Radio Club of Ttaly,
Viale Miano 9, Milun, will welcome

reports from amateurs all over the world.
During October the following short-

wave transmilters were in touch -with
New Zealand :—1RM, 1AS, 1AU, 1BS,
1CO. 1AS was also in communieation

with Anstralia 3BQ (Box Hill, Victoria).
and 1GW with Argentine AA8 (Federal
Capital). 1AU has communicated with
Australia 2YH (Mosman, N.S.W.), and
1RG (‘‘ Radiogiornale,”” Milan), has been
in telephonic communication with many
European amateurs.
[sNeReNe]

Addresses of Stations Wanted.

We shall be glad if any of our readers
can give us the QRA’s of the following
stations. (In some cases it is inadvisable
to publish the names and addresses, but
any replies indicating that publication
should be witheld will be communicated,
in confidence, to the enquirers):—
G2APU, G2BM A, G2CL, G2FU, G2HAG,

G2RK, G2ZA, G5CO, G5PM, G5QL,
G580, @G5SR, G6JH, G6TMG, GeUT,
GC2BE, HBK (India), KK3, NPC3,
P8RB, G5IU, G5IV, G5ZB. G6MA,

G6NB, GR2, GHC, GHSI, ANF, CKSD,
I1BD, NOF3, NOPX, PCLL.
cooo0

Station ldentified.

NSTB is the low-power experimental
station of the Dutch Military Aerodrome
at Soesterberg, Holland, transmitting on
23 to 46 metres. It is understaod that
this station has established communica-
tion with Algeria, Americn, Porto Rico,
Cuba, and New Zealand.

co0oo

New Call Signs Allotted

6VZ. A. E. Stephens, West View,
Chewton Road, Kevusham, Bristol.
SWP. W. E. Russell, 5, Walton Road,
Woking (in place of 2AZA), transmits on
150 metres C.W. and telephony, and
wishes to get into touch with other
amateurs for tests on this wavelength.

Calls Heard.

Extracts from Readers’
: Logs.

Reading.
November 8th to 21st.

Great Britain : 'Phone—2KF, 2KT,
2LZ, 2NM, 2SZ, 6KT, 6PT; Morse—
2BZ, 2DX, 2EC, 2FO, 2MX, 2VS, 5DH,
5EC. 5IV, 5PM, 5YM, 58K, 5WQ,
6KK, 6NF, 6QB, 6VP, 6YU.

U.S.A. : 1BS, 1RD, 1SI, 1UW, 1ACI,

IBYR, 2CV, 2RR. 2AHM, 2XAF
(’phone). 3JO, 50K, BALY, 8RYN,
WIZ, WQO, KDKA ('phone), NKF.

France : 8BE, 8CO, 8JB, 8AIX, 8PKX,
8RBP, 8RGK, OCTU. Holland : 0AW,

OF3, OPL, OKW, OWC, PCLL. Italy :
1AS, 1BD, 1GW.  Sweden: SMZS,

SM7Z. Belgium : H6, Y2. Yugo-Slavia :
Y7XX. Porto Rico: 4UR. Miscel-
laneous : ANF, CKSD, GB2, GHA, NTT.
(0-v-1 Reinartz, on Indoer Ae. and
Cpse.) Mostly 30-50 metres.
R. C. Bradley.

Hiord.
October 16th to 19th.
Great Britain : 617, 6DA, 20D, 6PT,

2NM, 2DX, 5P\, 6TM, 5NN, 5RS
5Y7, 2SL. France: 8RAT, 8TTS, 8GRA,
81.X. Holland : 0AX, OPX, ORO.
Ttaly: 1KY, 1AY. Africa: MAROC.

Canada : TAR. U.8.A.: 1CKP, 1CAW,
1BXG, 1TSB, 18I, 1AC. 2AGQ, 2AHM,
281. 2BUY, 2CBO. 2APV, 2WK, 2BBX,
2AHK. 2CXL, 2BCK, 3X0, 31W, 4TV,
4JE, 4KT, 8DP, 8]J(Q, 8ES, 8ALY, 8ZC,
9BCN. Spain: EAR 20, EAR 21. Yugo
Slavia : 7XX. Finland : 2CO.
On 20-90 metres.
C. E. Largen,
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“The Wireless World

Information Department

Conducts a free Service
of Replies to Readers

Queries.

[ 4

Using a Reflex Recziver as a Simple
Crystal Set.

Having acquired possession of « singli-
valve reflex receiver of the conven-
tional type, using plug-in coils, I am
desirous of Ueing able to make use
of the instrument as a plain crystal
receiver af such times as my accumu-
lator is away ot the charqing station.
I have carefully searched through
back mnumbers of severol wireless
journals, but have failed to find the
necessary circuit, and therefore wish
to toke advantage of your informa-
tion service department for guidunce
in the matter of the correct circuit
to adopt. S.G.C.

It is certainly, as you suggest, a very
great advantage to be partially inde-
pendent of the L.T. battery in such u
case as You mention. Fortunately a
suitable cireuit .presents no great diffi-
culties, and we indicate one in Fig. 1

|;+o_l

__l 1mfa

‘.ul

Fig. 1.—Single-valve reflex recelver with
switching to convert to a simple crystat
circuit.

which will meet yoar needs. The wiring
of the -switch peints should he carefully
spaced in order to reduce any possible
Josses which might be introduced Ly this
switching arrangement.

DOBLEMS 5
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Questions‘should be concisely worded, and headed ‘* Information Department.”

Each separate

question must be accompanied by a stamped addressed envelope for postal reply.

Connecting Accumulators in Parallel.

A discussion recently arose ameongs!
some members of our local radio
gociety concerning the difference in
efficiency, if any, of employing a 2-
volt 90-wmp.-hour acewmulator, or
“three 2-volt (0-ump.-hour accumululors
in_parallel for operating a recciver
using 2-volt walves throughout. 1
should be glad if you would offer an
opinion in this matter, R.AB.

The number of * burning hours”
obtainable from each arrangement is, of
course, exactly similar, and at first sight
it would seem that the advantage, if
any, would be with the arrangement of
parallel accumulators,- since they could
be used as a 4- or 6-volt accumulator
when desired. In connecting a nnmber
of accumuiators in parallel, however, it
must be borne in mind that although the
normal voltage of each cell is 2 volts,
there are, in the cases of even difierent
specimens of accumulators of the same
type, slight differences in voltage, and
when connected in parallel they are liable
by discharging one into the other to set
np chemical reactions, which is at least
not to their advantage.

0000

Using the Telephone Lines for an Aerial.

Recently perusing a foreign journal, 1
read that it was possiblc to make use
of the teleplhone lincs as an acrial,
but I wnderstand that tampering
with the teleplone is contrary to the
regqulations of  the  Postmuster-
General.  Is there no way in which
7 ran experiment n this mannes
without. infringing these regulations?

FRT.

It is possible to usa the telephone wires
as an aerial without in any way infring-
ing the Post Office regulations by inter-
fering with the wiring, in_the case of the
desk type telephone. Obtain a small
metal tray and attach to it a wire from
the aevial terminal of the receiver, either

Ly soldering ar by piercing the tray and

alfixing a terminal. Place the tray on the

table and place the telephone on the tray.

The telephone wires will then act as an

aerial, owing to the capacity existing be-

tween the tray and the wiring inside the
telephione, the base of the instrument
ferming the dielectric. In this manuer it
is sometimes possible to ohtain very sur-

wwWwW americanradiohistorvy com

prising results. It is also a usual expe-
dient to employ this method in conjunction
with a normal aerial as a rough counter-
poise in place of an earth connection in
those cases where it is desired to get rid
f interference from nearby tramway
systems or other electrical machinery.
6000

An Easily Adjusted Two-range Crystal
Receiver. '

Being desirous of building a simple crys-
tal receiver ta which I desire, by means
of a simple switching arrangement, to
change over from ** aperiodic ' aerial
coupling on the normal B.B.C. wave-
lengths to direct aerial coupling on the
longer waveleagths, I should be greatly
olliged if you could suggest a suitable
circuil. J.T7.D
The cirenit which we ilustrate in

Fig. 2 should lLe quite suitable for your

purpose. The switching arrangements

have bLeen reduced to the utmost sim-
plicity possible. The coil for the normal

*

or
{7

e

-

Fig. 2.—Crystal circuit with ‘¢ aperiodic ”’
coupling for short wavelengths and direct
coupling on long wavelengths

hroadeasting band of wavelengths may
either cousist of one of the many
“aperiodic *' aerial coils at present upon
the market, or can be constructed by
winding 60 twns of No. 20 D.C.C. on a
cylindvical former 3 inches in diameter
by 4 inches in length to form the secon-
dary winding, a separate primary of 15
to 20 turns heing wound over this. The
loading coil may consist of almost any
type of plug-in coil, a No. 100 being of
suflicient size, since it must be remem-
hered it will he in series with the sixty-
turn coil already in the cirenit.
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Overrunning a Bright Emitter.

Is it poseible for a byight emitter valve
to be overrun by use of excessive
H.T. and L.T. without actually burn.
ing it out, as in the case of a dull
emitter? I ask this because [ have
a very long-lived bright emitter in
my possession which still functions,
but very inefficiently compared to its
original performance. r.P.C.

By overrunning a bright emitter valve
for a prolonged period in the manner sug-
gested it is certainly possible greatly to
impair its efliciency, as you suppose. In
the case of a bright emitter, however, it
is usually possible momentarily to overrun
the™ filament without appreciable harm,
whereas such a course in the case of most
dull emitters would be impossible,

00 00

Alternative Grid or Anode Rectification.

I am contemplating the bhuillding of «a
threc-valve receiver (1-v-1), and wish
to go arrange matters that the detector
valve will give me either anode or
cumulative grid rectification ; the idea
being to use the former method to give
the greatest possible purity of repro-
auction on the local station, the latter
wiethod being brought into use to in-
ciease sensitivity when scarchina for
distant stations. S.W.B.
It is possible to arrange for the above

in quite a simple manner. The circuait

is giver in Fig. 3, and it will at once
be seen that only a single-pole switch is
needed to change over from one to the
other of the two methods of rectification
possible.  Thus no detrimental complica-
tions are introduced to the wiring. The
reason for using two fixed condensers in
conjunction with’ the switching acrange-
ment shown is in order that the tuned
grid circuit may he retained in use irre-
spective of whatever form of rectification
is used, thus considerably assisting selec-
tivity.

‘The H.F. choke may either cousist of
an cflicient type of plug-in coil of snit.

Wireless
Werlad

BOOKS FOR
WIRELESS BEGINNERS

Issued in conjunction with ** The Wireless World."

‘* YOUR FIRST STEPS IN WIRELESS,"”
by HuGu S. Pocock. Priceod. net. By Post,11d.

“WIRELESS TELEPHONY,” by
R. D. BaNcay. Price 2/6 net. By Post, 2/g.

* THE WIRELESS TELEPHONE,” by
P. R. Coursky, B.5c. Price 2/6 net. By Post, 2/g.

‘* CAPT. ECKERSLEY EXPLAINS,” by
Capr. P. P. EckErstEY. Price z/-net. By
Post, 2/2,

‘“ UNCLE JACK FROST'S WIRELESS
YARNS ON GOOD RECEPTION AND
HOW TO GET IT," by Car1. C. C. J. Fros1.
Price 2/-net. By Post, 2/2.

“ DICTIONARY OF TECHNICAL
TERMS USED IN WIRELESS TELE-
GRAPHY,"’ by HaroLD WARD. Price 2/6 net.
By Post, 2/8.

Oblainable by post (remittance with order) from

ILIFFE & -SONS LIMITED,

Dorset House, Tudor St., London, E.C.4,
or of [3ookseliers and Bookstalls.

broadeasting wavelengths), or can con-
sist of a special ILF. choke sold by
advertisers in this journal, thus enabling
all wavelengths up to about 4,000 metres
to be covered without interchanging coils.
The tuning of a receiver of this type
will be no more difficult than the tuning
of the conventional tuned auode circuit,
the grid coil of the detector valve having
the same value as the tuned anode coil
in the more conventional circuit. It is
unfortunate that many people desirous
of combining maximuwm quality from the
local station with maximum sensitivity
on more distant stations do not make
more use of some such circuit as this
rather than attempt to arrange switching
to substitute a crystal for the valve xrecti-
fier, since with this latter a four-pole
switch is called for instead of a single-
pole switch. The erystal is less stalle
thar the anode rvectifier, is productive of
flatter tuning, and it is doubtful whether

able valie (a No. 250 is suitable for under normal circumstances it has the
H.T. +
/ T.4l2
H.F.
CHOKE /;:
I]mfd
-
p— N 19
00005 00003
b m mfd H.T.
=2 —1 o
ANODE‘7°
o o
:
s’ s
i=1
=) =
(=]
= GB. )
+
L.T.
= o

Fig. 3.—Three-valve receiver with alternative grid and anode rectification.
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slightest advantage over the anode rec
tifier from the point of view of purit:
of reproduction.

0000

Increasing the Life of a Valve.

4 friend has informed me that [ shoul
Jit a  plament-reversing swilch i
each of my wvalrves, since le assert
that when a valve burns out it i
always the negative side of the fila-
ment which gives out, usually long
before the positive side shows any

appreciable signs of wear. Is this
correct? B.E.S.
Whilst, of course, it "is true that

slightly more electronic emission occurs
from the negative side of the filament
than from the positive side, and there-
fore one would expect the negative side
of the filament to become attenuated long
before the positive side, the difference is
in practice very slight, and in our opinion
valve filaments fracture as often on the
positive side as they do on the negative
side. In the case of a new valve it is
unlikely that all {;ortions of the filament
are of equal robustness, and an aged
valve usunally succumbs at its weakest
point, which may be anywhere along the
filament. Of course, if a weak spot were
present on the negative side of the fila-
ment, undoubtedly the phenomenon to
which you refer would hasten the end.
In our opinion the provision of the
switches you contemplate would on
balance be a distinet disadvantage and
detrimental to efficiency.

00 OO

Preventing Evaporation in Electrolytic
Rectifiers.

I am greatly troulled by creeping and
evaporation of the solution .in the
electrolytic rectifier which I use for
the purpose of charging my H.T.
accumulators from my A.C. mains.
Can you tell me how to prevent this?

D.4.0.

An excellent greventive is to cover
the top of the electrolyte with a.layer of
oil, medicinal paraffin being especially
suited to this purpose and of the cor-
rect viscosity. Keep the rectifier on an
even keel and do not attempt to tilt it
sideways, otherwise the cil is apt to run
down nto theelectrolyte.

co0o0coO

Noden Valves.

Can you inform me why a Noden valve
is called such, when, in fact, it is
not a wvalve at all, but merely a
chemical rectifier? HAH.

In the first place we would inform
you that this chemical rectifier is indeed

a valve, as are all other forms of
rectifier, De they thermionic valves,
chemical valves, or mineral valves. Your

confusion arises owing to the narrow con-
struction which the average wireless
enthusiast places upon the term “ valve.”
The particular form of valve we are dis-
cussing was named after its discoverer,
a chemist who bore the family cognomen
of Noden.
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A WIRELESS CHRISTMAS.

A'I his season the call of the fireside is more pro-
A nounced than at any other time of the year, and
with it 15 coupled thoughts ‘of Christmas and goodfellow-
ship. Wireless has taken its place in home life, and it
may justly be claimed for it ‘that

state of affairs should be remedied. We would like our
readers to do all in their power to further the universal
participation in broadcasting, and we believe that Christ-
mas provides a splendid opportunity for carrying this
into effect.

Wireless not an, Extravagance.

Whenever the question of what

it contributes more than any other
artificial means of communication
towards mutual understanding
and good fellowship, not only
nationally but internationally.

Wireless in Every Home.

This being so, it is natural that
those who have alrcady experi-
enced the satisfaction associated
with the ownership and use of a
broadcast  receiver should  wish
their friends the same privilege at
Christmas time. Tt should be the
aim of every wireless user to
further the djstribution through-
out the country of this inexhaus-
tible source of cntertainment and
intellectual interest.  Complete
wireless sets are no longer to be
regarded as an expensive luxury,
but rather as an indispensable unit
in the equipment of the home of
every Englishman.  To those who
have become accustomed to wire-
less, either, solely as listeners or

S88sssesssssssesndsENENEENeeeENENOCANESEEESONNNEONNERERESyaENENNEEREEEEES

llllrllllIlllllllllIIIIIIIIII“‘IIIII‘IIIIlllllll E Cl]ristn]as gift to plo‘.itle is
CONTENTS. . :  raised, let wireless be given first
A A P:;g; s place. Incidentally, wireless need
Four-Varve Easy -ToNE BROADCAST ¢ not be regarded as an extravagant
RECEIVER . 799 & present, for even the most expen-
By N. P. Vincer-Minter. i sive sets, if given as a collective
Cn\'ST.;;, ]};IHEII:TI'()N Frov 5XX 8056 &  present to a household, will not
: YA St s . s necessarily involve a larger outla
Novabuey puok OUmeRLIORS U3 | fhad yudividual “gifts] Shilst for
FumyEle BN g Lirs iy - 12 :  those with limited means the cost
INTRO];ffTvl;ON\TOIQ?mfllfssldl 'Aw'f)‘_ 8 t  of a set of parts for the construc-
"Blumlein. s ' ¢ tion of a valve or crystal set need
Currext Tortcs 515 & not be at all a heavy item. Let us
Eunoverny  BROADCASTING STaTioNs 818 i therefore mark Christmas, 1923,
Nrws rrom .tHE CLUBS o g%‘i i by a collective effort to spread the
L '\éil;siml?scg‘égmsey‘ v i gospel of broadeasting to every
REVIEW OF APPARATUS $23 &  British home.
Broapcast BREVITIES 825 3 coo0o0
WIRELESS IN HoSPITALS 827 a
By J. R. latcll\llﬁe m : A MINISTRY OF
Tur NG POLY < 3 o
II)'I'C}‘.!’I(R\I[.{\(;;P%\FST;II‘:IZ}[NI(“:LOTER.\IS .. 83l & BROADCASTING.
irizg:;slsovﬁl?olg;won 2%2 § SO much interest is at the
ReADERS’ PROBLEMS 835 = moment centred around the .
Heeeeestemssesesasusssssessasmsnseesennaseeess § | UESHON OF - the future of - the

broadcasting organisation in this

as amateur constructors or experimenters, it must always
be a matter of surprise that there should still be homes
where wireless has not as yet penetrated. 'The returns for
Vicences taken out go to show that as yet only a small
percentage of BI]tl%h homes are benehtmg from the new
service which the introduction of broadcasting has made
possible, and surely, after lnumlcaqtmg has been estab-
lished for some three years, it is high time that such a
10 ]

country, that no excuse seems necessary for introducing
further comments here upon some pos:xble lines a]ona
which we may look for developments to take place in
the future. One suggestion which we have not seen put
forward is that of the formation of a Ministry of Broad-
casting to control the organisation in the same way that
therc exist Ministries of Education, Agriculture, etc.,
in other spheres of national activity.
A TI
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Is it Premature ?
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The question naturally arises as to
whether broadeasting’ has vet assumed
sufficient importance to justify such a
distinction being conferred upon it.

It must not be assumed from these re- %
marks that we favour the control of :
broadcasting through a  Government k
department : we prefer to believe thar 8
the ‘present svstem, with certain modi ﬁ
ficutions, would be difficult to better. 3

5o ey
s

How much the satisfactory operation

N
of broadeasting in this country during 8%
the past thiee vears is due to the k
svstem and how much to' the respon- L%

sible individuals of the Company on
whom the hurden has fallen, it would
certainly be a ditficult inacter to decide.
Suflice 1t to assure ourselves that
ncither the system nor the responsilie
officials alone deserve the credit, for
both have contributed to guccess.

‘“ Leave Well Alone.”

« Radio~Toulouse.”’

Whatever new suggestions for the
future conduct of broadcasting may ke forthcoming, it
must not be forgotten that the present system has with
stondd the test of practical application, and anv  new
scheme. however attractive it may appear in theory, has
vet to undergo this test. There is an ancient saying,
“ leave well aione,”” which should not be forgotten Dy
some of those wha to-day are proposing drastic and revo
lutionary changes in the whole broadcasting system.  The
exhortation to ““ leave well alone "’ need not be inter:
preted as agdvocating a policy of stagnation. but rather one
of extreme caution in putting forward any new proposals

\
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An cxterior view of the well-known French broadcasting station:

without some assurance that not in theorv only, but also
in practice, their adoption will leave no room for subse-
quent regrets.

Unfounded Reports.

Tt is unfortunate that, in certain sections of the daily
Press, premature conjectures as to the recommendations
of the Broadeasting Committee of Enquiry. now sitting,
have been published with a semi-official atmosphere which
is altogether niuisleading to the public.  Until at least such
time as the Committee has heard all the evidence forth-

coming from the various interesfel

parties, 1t s useless to conjecture what
the findings of the Committee wil]
ultimately be.

Readers’ Views, Please.

The views of readers on-this all-
important  question  of  the future
organisation of the Broadcasting Ser
vice are welcomed for publication
under Correspondence. The mare in-
dividual views expresscd at the pre-
sent juncture, the better, since every
piece of evidence is of value in assist
ing those responsible in arriving af
a satistactory decision.  One point
which we must earnestly desire to see
emphasised is the desirability of the
exclusion of all advertising matter
from the microphone, and our readers’
views on this subject in particular ate
solicited.

The findings of the Committee will
most certainly not be regarded bv the
public as comprehensive unless this

point of policy is dealt with in a
manner which spells finality.
26
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An Instrument Designéd for the Experimenter and the Music Lover.
By N. P. VINCER-MINTER.

F someonc with a taste for statistics were to make an
attempt to classify the many and varied tvpes of
radio receivers which are described from time to

time in the various journals devoted to wireless technique,
he would find that before he was able to classify the
various instruments under the headings of the different
tvpes of circuit they employ, such as supersonic hetero-
dyne, neutrodyne, reflex, etc., they would first have to
be apportioned into two main divisions. The first of
these divisions would include all those receivers in which
provision was made for the reception of distant stations,
with, of course, a necessary absence of simplicity ; the

second division including all those designed to receive
the high-powered and local stations only, and possessing
in a greater or lesser degree the simplicity of operation
found in the household electric-light switch. The latter
are frequently chavacterised by the irreverent with the
appeliation of ““ maiden aunt ”’ sets, although apprecia-
tion of them is by no means confined to that virtuous if
much-maligned relative, since frequently the loftier soi-
dsstant highbrow will guiltily admit the possession of such
a receiver, for use on such occasions as his soul craves for
musical entertainment rather than the pleasure of bringing
in unintelligible sounds from Omaha, Neb.
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Quality and Distance.

Now, in spite of the
praiseworthy  efforts  of
Messrs.  Armstrong  and

Hazeltine, the writer is still
searching _for the receiver
which will give him the same
musical  enjoyment  from
other stations as he finds he
an consistently obtain from
the local and high-powered
stations.

He has from time to time
attended by invitation at the
houses of various friends,
for the purpose of receiving
practical refutation of his
opinion, but, being bon
under an unlucky star, he
has been unfortunate on

every occasion in arriving on

an evening when the H.T.
ot I.T.. Latteries were off-

the reaction control.
broken.

T4

When the switch is left in the central position all battery circuits are automatically

colour, or some other equally

subtle malady has smitten

the receiver, which in every

case ‘“has never occurred

before.”” He 1is therefore
A I3

- +
GBy GB

Fig. 1.—By pldcing the control switch in either direction Daventry or the local station may instantly be
brought in on the loud-speaker, whilst other stations may be readily tuned #n by careful manipulation of

G_.B.1
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Fig. 2.—Dimensional details of front panel.

Drilling sizes are as follow: A, 5/16in. dia.; B, 3/16in. dia.; C, 5/32in. dia., counter~

sunk for No. 4 B.A. screws; D, 5/32in. dia.; E, 1/8in. dia., countersunk for No. 4 wood screws ; F, 1/8in. dia.

stubbornly convinced that the simple receiver catering
solely for the local and high-powered stations is very far
from singing its swan-song.

Choice of a Circuit.

Careful enquiry has elicited the fact that the reason
of the local receiver not enjoying a greater measure of
popularity -than it does is that the average family is
sharply divided into two groups on the question of wire-
less reception.  The one. usually the male section of the
family, maintains that the pleasure obtainable from wire-
less lies not in its ability to bring good music into the
house, hut in its ability to satisfy a craving for conquering
something, the somcthing usually being the intractability
and vagaries of a ‘‘ distance-getting '’ receiver.  This
presumably represents the survival of the ancient hunting
instinct in man, the joy being found in the hunting, and

section craves only for good music. Now, although a
*“ long-distance 7’ receiver can always, as occasion
demands, be tuned to the local station, and thus be made
to pacify the opposite camp, it is unfortunately not pos-
sible for the ordinary “‘foolproof ” recciver to be used
for more distant reception.  The choice is therefore
obvious.  Of course, the most natural solution which
occurs is that two receivers should be constructed, hut it
must be regretfully admitted that until the price of wire-
less components more nearly approaches the cost of mass
production, such a course is usually too cxpensive for the
average man. It occurred to the writer, therefore, that
it might not be impossible to devise a receiver which could
serve the dual purpose of a local and high-powered station
receiver having the simplicity of an electric-light switch,
and a receiver which could at will be used by those
members of the family having a bent for ‘‘ pulling ’em

not in the ultimate possession of the quarry. The other in,”” and he leaves the reader to judge with what measure
2 ' el
i 18 —l

3%,

Fig. 3.-~Details of
A 14

45"

baseboard layout.
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Four-Valve Easy-Tune Broadcast Receiver.—
of success he has been rewarded in the present receiver.
The problem scemed to be insoluble, and the writer was
contemplating the construction of specially wound tuning
units of small physical dimensions, when it came before
his notice that such components were already upon the
market, with the result that these were obtained and used
with the greatest success.

Before proceeding to enter into constructional details,
it were well to examine the theoretical circuit in Fig. 1.
It will be seen that the circuit employed is quite a con-
ventional one, there being two entirely separate tuncrs,
either of which can be brought into use as desired by
means of a two-way switch. It will be seen from photo-
graphs illustrating the back of the receiver that the

Waorld

Soz

and one to Daventry. The lid may then be shut down,
and by moving the switch to the right the local station
may be received, whilst moving it to the left brings in
an alternative programme. When the switch is left in
the central position all batteries are switched off. It is
of course essential to use a switch with a central zero of
the type actually used by the writer. When experimen-
tally minded members of the family desire to search the
ether the lid may be opened, and the usual adjustments
carriedt out. It will be found that by resting the wrist of
the right hand on the strip of wood running across the
top of the cabinet a very casy position for delicate
control of reaction is assured, the corresponding con-
densers being adjusted by the left hand. Owing to the
threaded rod controlling the reaction coil it will be

= IO RIS AR T

Rear view of the completed recelver. Direct wiring {s employed in preference to other methods. It is important that the tuning
units be inclined at an angle as shown.

*

““ tuning coils ”’ consist of an aerial and reaction coil
arganged as a unit with four pins so disposed that the
unit may be plugged into an ordinary valve holder, the
““ filament *’ pins forming the aerial coil connections and
the ““ grid and plate ”’ pins making connection to the
reaction coil. This latter, which is the topmost coil, can
he very finely adjusted in its relationship to the aerial
coil by means of the knob shown, which operates a
threaded rod. The units can be obtained in all wave-
length ranges.

Tuning Units.

1f the photographs illustrating the receiver are care-
fully examined it will be noticed that the method of
arranging the tuning units is one which gives the greatest
possible case of manipulation. It is proposed that if the
receiver is to he left for operation by unskilled members
of the family, it should first be ““ set ’’ by some initiate
in the family, one circuit being tuned to the local station

5

observed that a far finer control of reaction is obtainable
than is the case with the ordinary two-way coil holder,
and the coils cannot possibly be put out of adjustment
by lifting or jarring the receiver. Geared dials, such
as those produced by Messrs. Burndept and other high-
class manufacturers, may of course be used with the con-
densers if desired, but a condenser with a single plate
vernier 1s not advised, owing to the fact that it would be
impossible to assign definite values to the dial readings
for the local and high-powered stations. 1t is strongly
recommended that a duplicate set of tuning units be
obtained, since in this way two units can have their
reaction coils definitely set once and for all for use on
the local and high-powered stations, and the units can
instantaneously De substituted by others when distant
reception is to be carried out. In this manner tedious
re-setting of the reaction coil every time it is desired to
leave the receiver in a condition suitable for unskilled
operation is entirely avoided. The inevitable question
AI5
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Four-Valve Easy-Tune Broadcast Receiver.—

concerning the range of this receiver will undnubtedly be
asked. Let it be said at once that the range is neither
more nor less than that obtainable with any other tvpe
of recciver cmploying a regenerative detector in con-
junction with L.I. amplification

Constructional Details.

We can now proceed direct to constructional details of
the instrument. Tt is first necessary, before commencing

¥ig. 4.—In this sketch details of attaching the H.F. choke to the
resistance unit are clearly shown.

work, to obtain all necessary components. after which
the drilling of the panel can be proceeded with. Having
mounted the condensers on the pancl so that the moving
vanes pass downwards when rotating the shaft, a hole
should be dritlled in the left-hand top corner of the
bottom end plate of each condenser, which in this case are
of ebonite. These holes are for the purpose of affixing
the valve holders used to carry the tuning units, these
valve holders being of the one-hole fixing type. Need-

Wireless
World

DECEJMBER 9th, 1925.

less to say, the two valve holders used must necessarily
be of the type actually used by the writer. The coil
units should be inclined at an angle of 45 degrees in
the direction shown in the photograph illustrating the
back of the receiver. The remaining panel components,
namelv, four terminals, the variable rheostat, and the
switch, should be mounted, after which all baseboard
components, with the exception of the [irst resistance-
coupling unit, the H.F. choke and the terminal bridge,
may be mountell.  In order to allix the H.T. choke, the
condenser portion of the resistance unit should first he re-
moved by unscrewing the nuts securing it to the remainder
of the instrument. It should then be re-attached, but
one terminal of the condenser only should be so mounted
(it docs not matter which one), and this terminal should
be mnunted on to that position of the cylindrical portion
of the instrument which is marked G. The condenser
will pivot round on this mounting, and it should be
placed at right angles to it and of course in the same
planc as its normal position. Before the connection is
made tight a small brass angle hracket should be placed
with the shank of the screw projecting from the top of
the fixed condenser, passing through the orifice in one of
its limbs. The nut should then be made tight.

Mounting the H.F. Choke.

The H.TF. choke is supported by means of a screw
passing through the hole in the other limb of the angle
bracket into its head, which is of course tapped. for the
reception of the screw. One end of the actual choke
winding should now be soldered to that connection of the
resistance unit marked G. the other end being connected
to the connection marked A. The whole can now be
mounted in the allotted position on the baseboard.
Before mounting the terminal bridge it is necessary to
carry out as much of the wiring as is possible. With
regard to the terminal strip, it was thought more judi-
cious to erect this in the form of a bridge inside the
cabinet rather than in the more usual form of a strip

s
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View of the instrument from above, showing the general disposition of components.

Note specially the method of mounting the

tuning units at the back of the variable condensers.

A 16
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Four-Valve Easy-Tune Broadcast Receiver.—

projecting through a slot in the back of the cabinet, partly
because it was desired to render the receiver absolutely
““safe ’’ by having all bare connections within the cabinet
completely out of harm’s way, and partly because experi-
ence shows that either the amateur cannot or will not cut
a good neat slot in the back of the cabinet for reception

Wireless
World
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tubing, 3}in."in length, through which pass two 4lin.
lengths of threaded No. 2 B.A. rod. The rods are firmly
fixed in the baseboard by the process of splitting the ends
and opening out the two split portions.  The strip is
affixed by means of two holes cut into it in the
positions indicated in I'ig. 2, through which pass
the ends of the threaded rod which project from the top

|

TELEPHONES
——

- | o

Fig 5.—Practical wiring dia-

gram. In order to facilitate
wiring up, connections to switch
points are not shown, but are
identified by corresponding

lettering.

of the terminal strip, and faulty workmanship here is
sufficient to ruin completely the appearance of the receiver.
Instead, ebonite bushes are inserted into the back of the
cabinet for the entrance of the external connecting wires.
The cabinet, which is of standard size, may be obtained
ready made in either dark oak or mahogany. The ter-
minal bridge is supported by two pieces of 4in. ebonite

]

of the tubing. A nut and washer firmly secures this.
Needless to say, it is almost essential to make use of
terminals with indicating tops in order to avoid confusion.
Two terminals for loud-speaker connection are also
included on the terminal bridge, it being thought by
the writer that it would be coavenient to have no wires
at all attaching to the front of the panel under normal
A 17
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LIST OF COMPONENTS.

2 -0005 variable condensers (W. & AL).

2 din. ebonite dials (Ajax).

4 Base mounting valve holders (Buiwood).

2 Back-of-panel valve holders (Decko).

2 Aerial reaction tuning units (Polar).

3 Resistance-coupling units {Polar).

1 H.F. choke (Cosmos).

4 Fixed resislor lolders (Burndept).

3 Fixed resistors (Burndepl).

Fixed resistor short-circuiting plug (Burndeot).
5 ohm variable rheostat (Kra).

Five-point double-throw swiich (Burndepl) I
‘0003 grid condenser and grid leak, 2 megohms (W. & AL, |

L
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conditions.  When desiring to search for distant stations
‘the telcphohes may be attached to either pair of terminals
on the front panel, which are in parallel with each other
and also with the loud-speaker terminals on the terminal
bridge.

Choice of Valves.

With regard to the tvpe of valves it is advisable to
use in this receiver it may be said that the best results
will be obtained by employing a low impedance power
valve of the D.E.5 class in the initial and linal positions,
the mtermediate posmon requiring valves having a high
magnification factor such as the D.12.sB. Tor those
readers to whom filament current economy is of vital
importance a combination of D.E.3 and D.E.3B ralves
is recommended.

For the matter of H.T., although, of course, high
voltage value is very desirable if it can be conveniently
obtained, there is no call for three or four hundred volts
as many supposc. Actualiy most cxcellent results can
be obtained hy having a maximum voltage of 120. This
“is partly explained by the somewhat low value of anode
resistance employed, the value actually being tco low
for efficient working with high impedance wvalves, if
technical -considerations alonc prevail. It is not con-
tended hy the writer that this tvpe of resistance ampli-
fier is by any means as efficient as those emploving anode
resistances of 120,000 ohms, and a proportionately hlg_h
H.T: voltage, but he does, however, maintain that it is
a very effective Compromist between high efliciency and
convenience, and that it forms a very practicable scheme
indecd. for the average manms who need have no hesita-

HORIZONTAL RADIATION

NTERESTING tests with an experimental tvpe of

herizontal antenna are being conducted by the Ameri-

can broadcasting station WGY at Schenectady, New

York. To assist in the tests, the engineers ask listeners

to report on the comparative quality of transmissions with

the old and new types of antenna, to be given on Monday
and Tuesdays at midnight.

Each evening, beginning at .midnight, entertainment
will be broadcast for half an hour using the horizontal
antenna ; then, after a period of fifteen minutes required

A 18

1001 fixed condenser (W. & M.).

3 1 mfd. fixed condensers (T. C. C.).

17 Indicating {lerminals (A. E., LT.+, LT.-, HT. -,
HT -, HT+,HT.—, GB.4,G.B.—,GB.—, L.S. -,
LS.—,PH+,PH—,PH.-, P.H— (Beling & Lee).

Panel, 18in. X 7in. X }in.

Baseboard, 18in. X 6}in. X }in.

3kin. lengths of in. ebonite lubing.

4}in. lengths of threaded No. 2 B.A. rod and nuls.

Ebonite terminal strip, 9%in. X lin. X }in.

Cabinet, mahogany or, dark oak (Carringlon Mfg. Co.. 18,
Norman Bldgs., Central Street, E.C.1).
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tion whatever in adopting it as a sound and workable
arrangement.  The reason for using a H.F. choke in the
position indicated has been given so often in the pages
of this journal that it is not proposed to labour the point
here. Readers who arc in any doubt on this point are
referred to page 535 of the issue of this journal for
June 3rd, 192;3.
Tests.

In order to test its effectiveness in tuning in distant
transmissions the receiver was tested against a conven-
tional three-valve receiver employing a regenerative detec-
tor using plug-in coils followed by transformer-coupled
I..F. amplification, and it was found that it very readily
equalled the achievements of this receiver, whilst distant
stations were clearer and more intelligible owing to the
complete absence of iron-cored intervalve couplings.
Briefly put, it may be stated that the ratio between back-
ground noises and signal strengfh is undoubtedly better
when using resistance coupling. Readers must not, how-
ever, suppose that the instrument is capable of achieving
the same feats of distance obtainable with a receiver
employing a properly designed H.F. amplifier. such as
a good neutrodyne cmplovmrY two H.F. stages, but it is
mamtmned houe\m that it is fully able to compete
succesqfullv with anv other receiver of its class, the main
intentipn of the writer being to .design a dual- purpose
receiver performing the function of either an experimental
or a-local and high-powered station receiver, and possess-
ing no more difficulties in operation than an electric-light
switch, and in this respect the desired objective has, it is
claimed, been fully achieved.

TESTS.

for the change over, a further transmission will* be made

on the ordinary vertical aerial system from -12.45 to
.15 am. Tt is understood that the usual wavelength
of 379.5 metres will be employed, with a power of so

kilowatts. British listeners should, of course. remember
that G.AL'T. is live hours in advance of the times given
ahove.

These experiments form part of a comprehensive
-scheme of transmitter development which is beine carried
out by the General Llectric Company during the winter.
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Practical Measurements of Signal
Strength.

By H. L. CAPE.
INCE the opening of the 53X X (Daventry) high-power
S broadcasting station, greater use than ever appears
to be made of crystal circuirs.

It is the purpose of this article to discuss the signal
strength from the station at Daventry as measured by
the amount of rectified current through the telephone cir-
cuit. ‘The experiments were made in close proximity 1o
the 51T’ transmission. ‘The aerial svstem used for the
reception tests is situated 1} mile from the 3IT aerial,
its (imensions being as follow :—Horizontal span 45ft.
height 35ft. above ground. ‘Lhe location is surrounded
by buildings.

The Aerial.

It was found that in the space available the best
results were obtained with an aevial of the inverted L,
six-wire cage type, the multiple wires of the vertical por-
tion reaching to within about 8ft. from ground level.
The aerial had a fundamental wavelength of 147 metres.

A large huried zinc plate formed the earth connection,
and for rectification a ‘* Hertzite ’’ crystal was used in
circuit with 4,000 ohms telephones.

The circuits used are shown in Iig. 1, together with
the inductance values; (a) is an ordinary directly con-
nected set tuned with paralle! capacity ; (&) is inductively

L, Ly
-t 45 1 i3
- K = E E=
@ (b) ©)

The values of the

Fig. 1.—Circuits used in the experiments.
030 mii.;

fixed capacity and inductances are‘as follow: L,, 1,
La, 3,530 mli.; C;, 0-001 mfd.

3

coupled with primary tuning capacity ; and (¢) inductively
coupled with primary tuning inductance. The inductances
I., and L, were composed of well-spaced windings sup-
ported between in. ebonite end plates. [ach of these
inductances consisted of six slab type coils, {yin. separat-
ing each slab. The windings are octagonal in shape,
with layers spaced #4in. apart by narrow strips of card-
hoard placed at eight equidistant points. Various tap-
ping connections were available; Lut the maximum induc-
tance values indicated below [Fig. 1 gave best results.

Tuning Coils.

Inductance 1., consists of 120 turns of No. 32 S.W.G,,
S.8.C. copper wire, I., having a greater number of turns
wound with No. 32 S.W.G. and No. 24 S.W.G. wire.
These inductances were not made specially for this test,
but were conveniently available, no ‘‘ low-loss ’’* claim
being made. ‘The variometer L., for tuning circuit (¢),
however, was of the *‘ low-loss ’ type.

In the inductively coupled circuits (4) and (¢), 1., and
1., were placed as close together as possible, the ebonite
end supporting plates giving ¥in. separation between wind-
ings. T'he inductive coupling coefficient between primary
and secondary of circuit () was 57 per cent., and in the
case of circuit (¢), at 1,600 metres, 11 per cent. ‘lhe
tuning capacity required in circuit (@) for maximum cur-
rent was 232 micro-microfarads; in circuit (o) 330 micro-
microfarads. The galvanometer used for the crystal cir-
cuit current measurements was a- particulariy sensitive and
accurate instrument.
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Crystal Reception from 5XX.—

The curves in Figs. 2 and 3 give the values of rectified
current obtained when using each of the circuits. The
circuits were tuned over the ranges given, so that some
idea could be obtained of the signal strength when the re-
ceiver is considerably out of resonance with the transmit-
ting frequency. It was found that with the telephones used
a rectilied current of 1} micro-amp. was about the mini-
mum which would give intelligibility of speech, taking the
news bulletin reading as a standard. The minimum recti-
fied current for the case of the 5IT transmission is about
T micro-amp., which would suggest that the amount of
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Fig. 2.—Results obtained from 5XX with clrcuits (a), (b) and {c).
Curve (a) was taken when 51T was not working, curves {b) and (c)
being unaffected by the radiation irom 5IT.

mean modulation is of a higher proportion in the sIT
transmitter than in that of sXX. This would be ex-
pected when the Jarge difference in the two plants s
considered.  Using circuit (@) for 5XX reception, inter-
ference is experienced from 51T ; this, of course, is not

DECEMBER 9th, 1925.
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Fig. 3.—Rectifled curren in the galvanometer in circuit (&), Fig. 13
curve X, from 5XX znd SIT working simultatecusly; curve Y,
from 5XX alone, and Z from 5IT alcne.

surprising at the close range of veception. No interfer-
ence can be detected at all when either circuit (&) or (¢)
is used ; also, owing to the use of a secondary winding, the
henefit of reduced circuit damping is obtained. It was
found that with both sXX and 51T working, circuits (&)
and (c) could be tuned to as low as 1,200 metres without
any appreciable interference from 35IT. It will be
ohserved that no tuning capacity is used in the secondary
of either (b) or (¢), as with the particular coils in use no
advantage was gained with any degree of coupling tried
or value of inductance. Tt is not suggested that secondary
tuning could be dispensed with when best results are
desired in all cases of reception.

Loose-coupled Tuning.

The results given with the two-circuit arrangements
here might prove of interest to those who have not had

CRYSTAL RECEPTION TROM 5XX.
MgeaN RuectiriED (TRRENT OBTAINED FROM 5XX DERING THE LasT WEEK oF TRANSMISSION FROM CHELMSFORD.

Rectified Current—Micro-amps.
Circuit
Tuning. Circuit (a). Circuit (h). Circuit (c).
Metres.
5XX only. ’ 5XX and 5IT. 5XX only. 5XX and 51T, 5XX only. 5XX and 3IT.
1,600 1.7 5 2.8 3 2.6 | 2.6
M (2) (3) ) (5) {6) (7
'
A 22
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Crystal Reception from 5XX.—

experience with loose coupling, as, besides cutting out
the undesired transmission, a general increase of signal
strength is obtained, although this would not be neces-
sarily so in every instance, so much depending upon
individual reception conditions and circuit constants.
The rectified current in'circuit (a) due to 51T when 5XX
is not in operation is given in curve Z of Fig. 3, illus-
trating the likelihood of considerable interference with
SXX. The values given in curve X, Fig. 3, for the

RECEIVER

5 X X (CHELMSFORD)

Fig. 4.—Diagram showing the distances of 51T and 5XX from the
receiver.

rectified current in- circuit () with both transmissions
working are not the arithmetical sum of those in curves
YV and Z. The current values for circuits (4) and Yc)
given in curves () and (c) respectively of Fig. 2 represent
those obtained, whether 51T is in or out ol operation.

Interference.

The current for the Jower and higher tuning has not
heen included in the curves, as the range given from
1,400 to 1,3co metres is suflicient to give the general
relation existing among the various values. ln Fig. 2
are given the values for all three circuits, that with
the lowest peak being for circuit (¢) when 31T is not
working ; the two higher curves are for the inductively
coupled circuits. The curves in Fig. 3 are for circuit
(¢) in Fig. 1, X representing conditions when hoth
5XX and sIT are working; Y, XX only, reproduced
from Fig. 2, and 7 with 1T only. 1t will he seen
that sIT can be heard at fair strength at as high as
1,800 metres. It should prove imerestinri to observe
the general shape of the various curves.

The table gives the maximum reetified current for the
various circuits described, obtained from the 53X
Chelmsford transmission during the last weck of its
operation.

The diagram in Fig. 4 indicates the relative positions
and distances between the various stations and the point
of reception. The information is hased on careful
measurement of a large-scale map. It is interesting to
notice that the Daventry station is located almost on the
lime  which joins Chelmsford and Birmingham. The
signal strength from Daventry .is considerably greater
than that from Chelmsford, much more than would be
given by comparing the relative distances.

This greater relative strength is due to a variety of
conditions, such as improvement in the plant.

12

Wireless
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Although the maximum 35XX ‘signal strength has been
regarded as at 1,600 metres, and all the other tuning
values are based on this figure, actually the wavelength
when measured carefully always appeared slightly
higher, being, in fact, almost 1,610 metres, according
to the instrument used in the tests. This is a small
matter, but is mentioned in case sXX does really differ
from 1,600 metres.

Comparing Modulation and Quality.

I'he galvanometer which was used had a fairly long
period of oscillation, so that a relative measure of the
amount of modulation in the transmission could not be
made for speech or music, but for the long, constant
modulation of the tuning note, the increase of rectified
currents was 1 to 1§ micro-amp., in circuits (&) and (¢),
It would be interesting to know just what amount of
modulation actually takes place at the transmission for
the tuning signal.

It would appear from the results in this article, that
in most instances it would be reasonable to expect fairly
reliable signals from sXX up to, say, 200 miles from
the transmission, using a good aerial system with the.
correct type of crystal receiver. Strong signals are not
suggested at this distance. Greater distances are covered
than the 200 miles mentioned, but the latter assumes that
signals are sufficiently strong to he intelligible without
undue strain on the listener.

It seems generally agreed that the quality of the
Daventry transmission is very good, especially when all
the factors are taken into consideration. The rriter
normally uses for the sXX reception, the circuit (M), with
the primary of an intervalve low-frequency transformer
m-place of the telephones, followed by a two-valve ampli-
fier of suitable design, and low-resistance loud-speaker,
which gives really loud and good reproduction. The
usual rectified current in this receiver is approximately
35 micro-amps.  As circuit (4) is capable of tuning 51T
to resonance, also, it has been interesting to compare the
loud-speaker results obtained from 5NN with those of
51T, during a simultaneous transmission. To make a
proper comparison, the rectified XX current is noted,
then 51T tuned, and coupling weakened until the current
is equal to that from sXX. Before 51T improved its
transmission, the quality obtained from 5XX on this
test was much superior and pleasing; also the general
halance of effects was better than that given by 3IT.

Great care has heen taken with all the results given, as
it is thought that definite quantitative measurements of
relative signal strength for the XX transmission, at a
location where there is another hroadcasting station,
should prove useful.

GENEVA WAVELENGTH TROUBLES.
| IRELESS engineers at Geneva are discovering
that the path of true broadcasting never runs
smooth. During the transmitting tests with the new
Geneva broadcasting station, which began operations on
1,000 metres, it was discovered that serious clashing took
place with the Hilversum transmissions on 1,050 metres,
and also with a harmonic of the Munchenbuchsee station.
Geneva is at present experimenting on wavelengths in

the region of 8oo metres.
A 23
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A Section Devoted to New Ideas and

SWITCHING L.F. VALVES.
The circuit diagram shows how 1

double-pole  double-throw  change-
over switch mav DbLe emploved to
s

O

HT +

<

1

HT..—

LIT

+

—0

L.F. amplifier switch connections.

switch off a low-frequency amplify-
Jng valve without changing the value
of the H.T. voltage applied to the
preceding valve.—J. H.

00 VO

HANDLING SMALL SCREWS.

In reassembling delicate instru-
ments such as voltmeters and galva-
nometers it is often found difficult

to insert small No. 10
B.A. or No. 12 B.A.
screws with any of the
means available to the
amateur. The screw is
generally held with a
pair of forceps, but it

' A convenient method of
holding smatl screws.

is very difficult to keep the screw ver-
tical, particularly if provided with
countersunk head. ¢

A 24

e -w-

Wireless'
World

ro/mn our

A very simple and eflective way
of overcoming the difficulty is to push
the screw through the end ot a strip
of cartridge paper, as indicated in
the diagram. This way of holding
the screw has only to be tried to prove
its superiority over any other method.
—DI. I

0000
SPACED COILS.

One of the most cfficient forms of
multilayer coil winding is that in
which narrow spacing strips running
at right angles to the direction of
winding are used to separately space
single layers of wire. Until the fust
few turns of each layer have been

\*?/m
(e T

5’5 NOVELTIES

READERS 7%

Assembling spacing sirips

wound, however, there is difficulty in
holding the spacing strip in position,
andl it is generally nccessary to tie
them down with a few turns of thread
until the winding has been com-
menced. A much more satisfactory
methadl is to screw vertical pegs into
the centre former at each side. Holes
are then drilled at each end of the
spacing strips to correspond with tho
distance between the pegs which wil
then hold the spacing strips in po:n-
tion for each layer without the neces-
sitv of using any form of binding.—
A. L. O.
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Practical Devices.

GRID BIAS.

A very effective way of adjusting
both the value and the sign of the
grid bias applied to the detector valve
is to use two variable grid leaks, one
being connected to the positive and
the other to the negative terminal of
the L.T. battery. \When a negative

Grid leaks connected to glve a posltlve
or negative grid bias.

bias is required the grid leak con-
nected to give I..T. should be reduced
in value, while the resistance of the
other should be increased. ' By re-
versing this operation a positive bias
will be obtained. It will be seen that
the variation of grid potential is con-
tinuous, and that any desired value
may be obtained by varying the ratio
between the two resistance values.
Both grid leaks should be capable of
adjustment to values as high as 5 or
10 megohms, since the effective value
of the grid leak is the resultant re-
sistance given by the two resistances
connected in parallel.  ‘T'he arrange-
ment is essentially a potentiometer,
but the current taken from the T..T.
battery is very much less than that
usu"tlly lequired for a wire-wound
instrument.—N. S. . P,
0000

MOUNTING LOW-LOSS COILS.

In order to reduce self-capacity. to
as low a value as possible it is neces-
sary to provide a spacing between
the pin connections of short-wave
coils greater than is usual in the case
of plug-in coils for the broadcast band
of wavelengths. This - generally
necessitates a coil holder of special

28


www.americanradiohistory.com

DECEMBER oth, 1925.

design, but the method of construc-
tion shown in the diagram enables
either type of coil to be used with
equal facilitv. In both the fixed and

moving coil holders the split pins are
fixed while the sockets are mounted

Adjustable coil helder:

on adjustable brass slides. In the
diagram the holders are shown ad-
justed for ordinary plug-in coils. By
releasing the pairs of securing nuls
and bolts the distance between the
pins and sockets may be increased to
take special low-loss coils with
various spacing.—G. W. I. B.

oo Qo0

COIL HOLDER ADJUSTMENT.

I'he diagram 1llustrates a very
cffective vernier adjustment for a coil
holder which is screwed to the side
of a receiver cabinet. A length of
No. 2 B, A. screwed rod is mounted
in bearing brackets and provided at
one end with an ebonite knob. The

Fine adjustment for coil holders mounted
on the receiver cabinet.

distance of the bearing holes above the

surface of the cabinet 1s such that

the screwed rod is 1n contact with a
16
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strip of felt glued to the edge of the
adjusting knob on the coil holder.
This arrangement produces in effect
a worm gear providing a minute con-
trol over the movement of the reaction
coupling. The felt should not be too
thick if hest results are to be obtained.
—A.R. K.

0000
VERNIER RHEOSTAT.

2 simple vernier rheostat for use
in conjunction with ap existing fila-
ment resistance may be constructed
from two tuning knobs. The diagram
shows that the knobs are mounted at
each end of a screwed rod spindle
passing through a bearing bush in the
panel, the resistance element consist-
ing of a single turn of wire wound
round the milled edge of the lower
knob. One end of the wire is free,
while the other is connected to the
spindle. A, springy  brass strip

Single-turn vernier rheostat,

serewed to the underside of the panel
is used to pick up contact with the
wire.—A. . F.

cCo0¢C

LEAD-IN JOINT.

Through swaving in the wind the
end of the lead-in wire frequently
breaks ofi where it is clamped to the
terminal of the lead-in tube. This
trouble can be prevented by attaching
to the wire a short length of brass
spring strip in the manner indicated
in the diagram. The end of the strip
is drilled and clampe«d under the lead-

Valves for Readers.

For every practical idea sub-
mitted by a reader and accepted
for publication in this section the
Editor will forward by post a

receiving valve of British make.

www americanradiohistorv com
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in terminal, while the upper end is
cut with a pair of shears to form two
narrow strips, which are bent over the
top of the wire to hold it in position.

Method of preventing breakage of the
lead~in wire.

If any swaying takes place the bend.

“ing will be distributed along the hrass

strip and will not take place at one
point only. Consequently there will
be less danger of breakage. Of
course, the strip must not be too thick,
otherwise the wire may break off
where it is fastened to the upper end
of the strip.—L. C. H.

2000

SOLDERING HINT.

The usual method of cleaning the
iron is to dip in fAux and then to apply
a stick of solder to the tip of the
copper bit.  When the iron is very hot
it becomes oxidised or the flux is
burnt away before the solder can be
applied, and the tinning of the iron is
consequently uneven:

A better method is to obtain a
shallow tin 1id and to melt in it a few
pieces of solder until thev form a thin
layer covering the bottom of the tin.
\ small quantity of flux is then
melted and poured in to cover the
layer of solder. If the soldering iron,
whilst hot, is dipped into the flux and
rubbed an the solder at the bottom of
the tin the point will he cleanly and
evenly tinned.—C. W,

[oNeRoN )

WIRING DIAGRAMS.

If a sheet of carbon paper is placed
under the drawing paper with the
carbon surface upwards, when making
a wiring diagran, a reverse image of
the diagram sill appear on the under-
side of the paper. Thus iagrams
showing the appearance of the wiring
hoth on the front and the back of the
pancl will be ohtained on the same
piece of paper.—J. H. C.
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- : A Section Mainly for the New Reader.

ALTERNATIVE CRYSTAL
RECTIFICATION.

The problem of changing-over from
valve to crystal rectification is not
such a simple one as would appear
at first 'sight, as the circuit arrange-
ments for a crystal detector are, or
should be, inherently different from
those applicable to a valve in’ the

- great majority of cases.

" though, for lOCdl work, the

Circuit diagrams showing how the
change-over may be made by a fairly
obvious method of substitution are
often suggested, but such an arrange-
ment generally gives rise to high
dampmn and Ueneml inefficiency, al-
arrange-
ment niay be effective cnough.

Referring to Fig. 1. it will be
seen that the problem has been at-
tacked from rather a different angle
in this particular case. The receiver,
as shown} consists normally of an

.

amplifier) through the H.I'. choke
and grid condenser. 'The usual grid
leak is fitted, a suitabile bias voltage
being applied through it. The values
of both coupling condenser and leak
are the same as used in resistance
capacity 1..F. couplings.

When crystal rectification is being
used the reaction coil (shown in
dotted lines) in the anode circuit of
the second valve is either swung clear
or, where possible, removed from its
socket, which is then short-circuited.
If reaction is still desired, arrange-
ments must be made to introduce it

between the anode and grid circuits

of the first valve.

As practically no current is taken
by either valve or crystal detector
operating in this manner, the same
type of H.F. coupling will be suit-
able for both alternative methods of
rectification ; in. this lies the chief

H.F. amplifier, valve detector,» and advantage of the circuit. .
one [..F. stage. This circuit ar- Needless to say, as the switch.js at
rangement is obtained when the high oscillating potential to earth, it
D.I.D.T. switch is ‘“ down,”” a grid should be of the low-capacity type,
and the very
nTar greatest care
aTe¢  should e exer-
R.F. CHOKE cised in keepi_ng
. 2 the  connecting
T wires to it as short
T and clear of each
} other as possible.
i The choke, which
=c helps to keep
T H.F. voltages
(which may escape
rectification)  off
the grid of the
Flg. 1.—Valve or crystal rectification. secondd  valve,
should not be _in
condenser and leak of suitable valuyes inductive relation with other coils.
0000

being connected in appropriate posi-
tions. When the switch is ‘“up,”
the crystal detector is put into opera-
tion, and functions as a voltage recti-
fier, supplying rectified pulses to the
grid-filament circuit of the second
al\e (which now becomes an I.17
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THE SQUARE LAW CONDENSER.

Although unfortunately under ordi-
nary working conditions the so-called
square-law condenser oes not give
perfectly proportional dial reading in
relation to the wavelength of the cir-

p
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cuit of which it forms a part is tuned,
there are nevertheless several very dis-
tinct advantages to be gained by its
use.

.In operating condensers with the
ordinary semi-circular plates, it will
be found that the lower part of the
tuning  scale is  uncomfortably
crowded ; in other words, there is very
little separation between the readings
corresponding to various stations. In
this respect the ‘‘ square-law ’’ type
of instrument will he found to effect
a considerable improvement, as sta-
tions are much more evenly distributed
round the scale.  Another very real
advantage lies in the fact that, due
to the shape of the vanes, these con-
densers usually have a very low mini-
mum capacity. This is an important
matter, as a larger wavelength range
may be covered with a single induct-

ance coil.
0000

NEUTRODYNE RECEIVERS.

Tt should be pointed out that. un-
less a receiver will normally oseillate
without some artificial stabilising de-
vice' the addition of a neutralising
condenser is quite unnecessary.

It will generally bhe found that a
““ direct-coupled ”’  receiver  (with
aerial connected to the grid end of the
tuning inductance), having only one
stage of high-frequency amplification,
will not oscillate unless reaction is
introduced. In this case, therefore,
there exists no need for the adoption
of the “‘ neutrodyne '’ system, which
in itself oes not add to the efficiency
of a receiver, but merely enables the
inherent tendency towards self-oscilla-
tion in lwhtly damped circuits to be
overcome in a very effective manner.

In the case mentioned, the grid cir-
cuit will be sufficiently damped by the
load imposed by an aerial of normal
cdimensions, but where an excessively
small aerial or a frame is used,
neutralising arrangement is of great
practical value.

the-

'

e


www.americanradiohistory.com

DECEMBER 9th, 1925.

Under modern conditions, with an
increasing need for high selectivity,
there is a growing tendency towards
the use of a loose-coupled aerial cir-
cuit, which, if sufficiently loose to be
effective, will generally introduce the
necessity for stabilising.

0000

REDUCING AERIAL DAMPING.

The grid circuits of the first valve
ot “‘ neutrodynes’ (and of some
other receivers) nced to be lightly
damped, thus generally ruling out
the usual direct aerial connection.
Readers who wish to experiment on
these lines and who do not care to
go to the trouble of constructing or

Wireless
World

connecting up a loose coupler, will
find that a similar effect may be ob-
tained by inserting a very small con-
denser (generally o.ocor mfd. or
less) in series with the aerial circuit.
Tuning will he carried out in the
usual manner by means of a variable
condenser across the grid coil; this
latter will have (o be somewhat
larger than the one used when the
series condenser is not in circuit.
coco
TESTING A VARIABLE CONDENSER.
Purchasers of variable condensers
fitted with any form of reduction
wear designed to give a slow motion
to the moving vanes should beware

DISSECTED DIAGRAMS.

811
of ¢ backlash.” If this exists to any
appreciable extent the whole object
of the design is defeated.

To test for the presence of back-
lash, the moving plates should be
securely held, and if it is possible
even slightly to move the dial without
transmitting a corresponding move-
ment to the plates, it is unlikely that
the condenser will give satistactory
service. Where a friction drive is
used this test may be misleading,
due to slipping of the driving sur-
faces, but it will be fairly easy to see
if this is the cause of any free move-
ment of the dial which may be
detected.

No. 9.—An H.F. Amplifier with Crystal Detector.

For the benefit of those who have not yet acquired the simple art of reading circuit diagrams, we are
gwing weekly a series bf ckelches, showing how the complete circuits of typical wireless receivers are

built up step by step.
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A tuned oscillatory circuit connected to

aerial and earth. Voltages built up

across it arve applied between grid and

filament of a va've, the filameat of which
is heated by an L.T. battery.

The anode circuit is completed thrcugh

the primary windings of an H.F. traas-

former and H.T. battery. Note that in

every valve receiver the positive end of

this battery is connected to the pla‘e or
ano le.

Varying currents in the primary induce
voltages into the tuned secondary circuit.
Tnese voltages are rectified by the crys-
tal, and the telephones are operated by
fluctuating D.C. currents which are
passed throush their windings.
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The arrangement shown in the f.revious

sketch will probabiy suffer from fat

tuning and general ineficiency; here

damping is reduced by connecting the

crystal and telephones across only a part
of the secondary coil.

Here reaction is introduced on the
** Weagant ' principle, by passing a pro-
portion (amount controlied hy the reaction
condenser) of the anode H.F. currents
through the reaction coil, which Is in-
ductively coupled to the grid coil

www americanradiohistorv com

Selectivity is improved by the addition of

a coupled aerial circuit. The arrange-

ment shown above will very probably

need some form of artificiai stabilising,

due to reduction of the aerial load. This

may be done by reversing the connections
of the reaction coil.
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Capacity and Inductance in Alternating Current Circuits.
By N. V. KIPPING and A. D. BLUMLEIN.

'HE effect of a condenser in an
A.C. circuit 1s in many re-
spects the exact opposite of

the effect of an inductance.  With
an inductance the reactance offered
to the current s less with small fre-
guencies than with high frequencies.
A condenser offers a higher impe-
«lance at low frequencies than at high
frequencies.

It 1s easy to remember the way this
rule ‘goes, for we know that D.C.
passes easily through inductance, but not through capa-
city. The further away we get from D.C. (that is, the
higher the frequency ot our A.C.), the further we get
from the easy passage ot current through inductance and
its difficult passage through capacity. The idea of think-
ing of capacity as an clastic diaphragm in the circuit has
already been suggested, and from this idea it was easy
to see that if a steady pressure were suddenly applied
to it the diaphragm would stretch more easily for the
first part of its total movement than for the latter part.
‘To put this info electrical terms is to say that cufrent
will flow into a condenser more easily for the f[rst part
of its charge than for the latter part. In fact, the time
comes when it is so difficult to overcome the back pressure
exerted as a result of the elasticity of the condenser that
for a given voltage pressure no more current will fow
into the condenser. At this point the back pressure of

the condenser is equal to the charging pressure of the
voltage.
Alternating Current in Condensers.
Let us, then, analyse what happens when an alter-

nating e.m.f. is applied to a condenser.

In Tig. 1 is drawn a picture of an alternating c.m.f.
wave. At A the e.m.f. is supposed to have been switched
on. Assuming that inductance is negligibly small in the
circuit, current will commence to flow immediatel y, and

b/\ N
A

AC. CURRENT "WAVE

Fig. 1.— Relation between the alternating voltage applied to a
condenser and the current produced.

A.C. VOLTAGE WAVE

VOLTS AND
AMPERE
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In this the concluding article of lhe series
the authors explain the principles under-
lying the tuning of wireless receivers.
Previous articles appearing in the issues
of October 21st, 28th, November -th,
11th, 18th, and December 2nd, have deall
with all the more elemenlary aspecls of
electrical theory, and form an excellenl
introduclion lo the technical arlicles
appearing from {ime to time in the pages
of this journal.

its value will depend upon the rafe
at which the ¢.m.f. is increasing, be-
cause as the em.f. increases it
“stretches 7’ the condenser, so caus-
ing a current to flow. Now the rate
of increase of c.m.f. is a maximum
at A, so that the current is coire-
spondingly a maximum at A,. As B
is approached the rate of mueasc ot
e.m.f., and consequently the value of
the current, gradually decreases. At
B the e.m.f. is steady and is exactly
counteracted by the hack pressuve of the condenser, and
as no stretching or contracting is taking place no current
flows. As soon as B is passed the e.m.f. hegins to
decrease, and as the condenser restores itself to its normal
state it forces current to flow in the opposite direction t
the stretching current. This continues more and more
rapidly until C, where the condenser starts stretching in
the other direction, as a result of the reversal of the

A = -
20 Pan o=, AC. VOLTAGE WAVE
/ B /’\ s
5] / ) B, . N
Z o - A N8 G D B .‘F S - 1IME
o o Sy Vi ) \ o
> = | AEPRN =y
l o)
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A.C. CURRENT WAVE
Fig. 2.—Alternating voltage and current in an inductive circuit
In this case the current lags behind the voltage.
e.n.f. Over the points C, D, and E the process is
repeated, only in the reverse dnectlon

This analysis shows that through a condenser the cur-
rent flowing leads in front of the e.m.f. which, is driving
it. This is, of course, the exact reverse of the current
through an inductance, which always lags behind the
duvlnn e.m.f.

Capacities, because of their elastic nature, impede the
flow of currents, just as do resistance m41 inductance,
and this ‘¢ 1mpe(]ance’ can be measured in ohms. It
is already clear that this impedance hecomes less as the
frequency of the A.C. increases. TIn fact, the reactive
ohms X, for a condenser, follow the expression :—

xo !
’.’/'A]C
where == 3.14, ctc.,
f—flt(lUCIle in cycles per second.
¢=capacity in farads.
22
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Introduction to Wireless Theory.—

Reactive ohms, when répresenting the impeding effect
of a capacity, are often referred to as negative reactive
ohms, and a capacity is referred to as a negative react-
ance. Positive reactance relates to the effect of an induct-
ance.  To show why it is necessary to distinguish hetween
these two kinds of reactance by giving them different
names, it is necessary to remember that not only (oes
each reactance cause a reduction in the current flowing,
but each has a different effect on what is called the
“phase ” of the current and voltage. The word
““ phase *’ is used in connec-
tion with all kinds of waves,
not merely ‘alternating cur-
rent and alternating voltage
waves. When we say that
two waves are in phase, ye
mean that they are absolutely
in step, that each reaches its
maximum positive value at
the same time, and each its maximum negative value at
the same time. . FThe meaning of the word phase is
‘“time,”” and this perhaps provides the Dbest way of
thinking of it.  We usually speak of soldiers as march-
ing in time. It would be equally accurate to say that
they were marching in phase. If one man was marching
exactly out of step, we might say that he was 180° out
of phase, or that he and the remainder of the men were
180° apart in phase. If he was half out of step, or
was marching half a pace late, we might say he was go®
out of phase.

Fig. 3.—Alternating voltage
applied to a condenser and
inductance in parallel.

Resonance in Tuned Circuits.

I'rom Tigs. 1 and 2 we see that the current and voltage
waves shown are not in phase. In fact, in ecach casc
they are 9o apart in phase, but in Fig. 2 the current
wave is ahead of the voltage wave, while in IMig, 1 the
reverse is the case. This will explain why we say that
inductance causes current to lag, and capacity causes
current to lead the voltage. Both inductance and capa-
city reduce the total current, but also alter its phase
relative to the driving voltage wave. In the cases we
have chosen for discussing the effects of inductance and
capucity, we  have assumed no appreciable resistance to
be in circuit, and we have found the effects in each case
to be a change in phase of the current waves of go°.
‘We have previously seen that resistance alone, in the
abisence of appreciable inductance or capacity, causes
no change in phase. It is easy to see without discussing
it separately, that a mixture of inductance and resistance

LAGGING
CURRENT

LEADING
CURRENT™

CURRENT

T FREQUENGY

Fig. 4.—Resonance curve for the ideal circuit shown in Fig. 3,
and (dotted) for a circuit containing resistance.
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or capacity and resistance will cause a change in phase
less than 9o° the exact angle dJepending upon the
relative proportion of reactance and resistance.

It is, in fact, easily possible so to choose capacity and
resistance or inductance and resistance as to get any phase
difference we may wish.

If a circuit has both inductance and capacity, as well
as resistance, the lagging or leading effects of cach add
together, and the nett result may te either a lagging
current or a leading current. A circuit whose nett effect
is to cause a current to lag is said to have pesitive re-
action. A circuit whose nett
effect is to cause a current to
lead is said to have negative

reaction.
The ““impedance ”’ of a
circuit is its total reducing 1n

Fig. 5.—8eries resonance or
acceptor circuit.

effect on current whether due
to resistance, reactance, or a
mixture of the two. It ts
measured in ohms, but takes no account of the phase.

This question of the combined effect of individual
negative or positive reactances is of the greatest import-
ance. It provides the underlying principle of tuning in
a wireless set, and of what is called “‘resonance.”” The
meaning of this word will become clear from a considera-
tion of I"ig. 3, in which an A.C. potential is connected
across an inductance and a capacity in parallel.

LAGGING VOLTAGE LEADING VOLTAGE

(LEAC*'G CURRE! T) (LAGGING CURRENT)

LOW RESISTANCE

CURRENT

HIGH RESISTANCE

FREQUENCY
Fig. 6.—Resonance curves fo. the circuit in Fig. 5.

If the A.C. has a very low frequency, we know that it
will be easier for it to pass through the inductance than
through the capacity, because the former has a low im-
pedance at low frequencies. An A.C'. of high frequency,
however, will pass more easily through the capacity, which
has a low impedance at high frequencies. There must
obviously be some frequency at which the current will pass
with equal ease through both of them. This frequency is
calleid the resonant frequency of the circuit.

Supposing that the A.C. source could be adjusted for
frequency, and that the resonant frequency could be found
for a particular circuit ; we know that the current passing
through the inductance and capacity would be of the
same magnitude, but would lag and lead respectively. If
we had no resistance in circuit (a condition impossible to
attain in practice), the currents would ecach be go® out
of phase with the driving e.m.f., but in opposite direc-
tions. That is to say, the currents in the two arms would

A 31
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Introduction to Wireless Theory.—
be 180° apart in phase—i.e., completely out of step—and
would completely neutralise each other, and no current
would flow through the source of A.C. In other words,
the impedance of the inductance and capacity in parallel
would De infinite at that frequency and act like an open
circuit.  Actually, in practice each has resistance, and
the currents never absolutelv neutralise each other, he.
cause they are never completely out of step. If the fre-
_quency of the A.C. generator in Fig. 3 were gradually
increased, the current flowing through it would take the
form shown in Fig. 4. -

Resonance C\\Jrves.

The full-line curve represents the case of an ideal
circuit having no resistance, while the dotted curve renre.
sents a case which might be met with in practice. The
resonant frequency is the more sharply defined the less
resistance there is in circuit.

Such a circuit as that in Fig. 3 may be used to hold
back and stop the flow of a current of anv frequency
from a branch of the circuit, though permitting currents
of other frequencies to pass.  In a case like this, we are
presented with a source 'of fixed frequency, and we must

- adjust the capacity or inductance so that resonance occurs

at the frequency of the source which we wish to suppress.
To do this we may use either a variable inductance or ‘a
variable condenser. Many devices of this nature are on
the market, and are known as tuning devices—tuning
inductances (or variometers) and tuning condensers.
Resonance circuits are of two kinds. That described.
\Wwhere the inductance and capacity are in parallel. is
sometimes called_a rejector circuit, as it prevents the pass-
age of a certain frequency. The other type, in which
the inductance and capacity are in series, is known as an
acceptor circuit; as it provides a far easier path for cur-
rents of its resonance frequency than for other frequencies.
Such a circuit is shown in Fig. 5.
This being a series circuit, the current through the in-
ductance and capacity is the same. The A.C. current

’

New R.I. Showroom.

Of interest to Scottish readers is the
announcement that Messrs. R.I., Ltd.,
have appointed as their representative in
Scotland Mr. Michael Black, qf 11, West
Nile Street, Glasgow. A special show-

TRADE

: Wireless =
World

which tuok place on a recent Saturday

=

\DECEMBER oth, 1925. _

through the inductance lags behind the A.C. voltage across
the inductance, and the current through the capacity leads
the voltage across the capacity.

As the current through the inductance and capacity is
the same, it is easier to think of the voltage phases rela-
tive to this fixed current. (In the parallel case, Fig, 6,
the voltage was the same across each.) This may le
then stated that the voltage across the inductance leads
the current (since the current lags), and the voltage
across the capacity lags behind the current (since the
current leads). These voltages, when added up, tend
to neutralisc each other. At resonance this neutralsa-
tion is more or less complete, according to the resistances
in the circuit. At resonance, then, only a small voltage
is required to drive the current through this circuit, whose
impedance drops to a minimum at the resonance fre-
quency. ‘

Selectivity.

The acceptor circuir (or series resonant circuit) has
exactly the reverse effects to the rejector circuit (or
parallel resonance circuit).

The series circuit may be made from the same types
of apparatus as are used for the parallel circuit.

The acceptor circuit can be used to select an A.C. of
one definite frequency, which we may want to separate
from others of different frequencies, because it may be
tuned to pass thé required frequency far mo.e easily
than the unwanted ffequencies.

If the tuning circuit is not very sharply selective, such
as the high resistance curve in Fig. 6, it will permit a
considerable amount of current of unwanted frequencies
from other stations to get into the receiving circuit, caus-
ing interference. If commercial receiving sets had very
sharp tuning circuits (low resistance), there would he
little risk of jamming, due to stations of not very dif-
ferent frequency both getting into the receiving set, but
as this is difficult to achieve without great cost, it is neces-
sary for stations in the same neighbourhood to use widely
different frequency.

subject of a wager hetween Messrs.
Speake and Hayward., Within six weeks
NOTES. the re-erection was complete, new

niachinery was installed, and production
was in hand. The dinner was the out-
come of the wager!

osoo

room, exclusively devoted to “R.I1.” pro-
ducts, has been opened on the first floor
of these premises.

o000

.

Supersonic Components, N

For the Christmas Season Messrs. T..
McMichael, Ltd., ave issuing an attrac-
tive box containing their Supersonic com-
ponents. The contents are comprised of
the autodyne nunit with reactor, the tuned
filter, and the thvee tuned intermediate
transformers. Each box will contain a
comprehensive plue print layout diagram
and a new bock of instructions.

[eNeNsNe)

A Daring Burglary.
Messrs. The Formo Company were the
victims of a particularly daring burglary
A 32 -

evening at their works in Cricklewood
Tane, N.W.2. The offices were ran-
sacked, but fortunately the large office
safe defied attempts to open it. A num-

Lber of wireless transformers were taken..

[eNeNoNe)

A Fire and a Wager.

A remarkable building feat was re-
ferred to by Mr. C. W. Hayward, joint
managing director of the A.J.8. Radio
Branch at a dinner held at tHe Victoria
Hotel, Walverhampton. On July 10th of
this year, the A.J.S. Radio Branch
suffered a disastrous fire, the area de-
stroyed amounting to'25,000 super feet.
The reconstructional work was placed in
the hands of Messis. Speake and Sons,
who undertook to complete the work
within six weeks. This task formed the

. S
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A Battery Guide.

The perplexing problem of choosing a
suitable accumulator has heen simplified
in an ingenious ,manncr by the Exide
Guide to Wireless Batteries. By means
of a cardboard disc rotated behind a card
provided with ‘‘windows,” it is possible
to see at a glance the suitable Exide bat-
tery fov varying conditions, such as the
current in amperes required, and the
number of burning hours. The price of
each battery is also shown.

oocCcoO

Mullard’s at Newcastle.

A new depot for all Mullard stocks
has beem opened at 30, Handyside
Arcade, Perry Street, Newcastle-on-Tyne.

29
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NEW DE FOREST INVENTION.

Events of the Week in Brief Review.
RUSSIAN TELEVISION CLAIM. LANGUAGE TALKS BY WIRELESS.
Dr. Dopoff, the eminent Russian ‘The increasing recoguition of the value

research worker, has invented a device
which he claims will transinit photographs
of moving objects by wireless. The pro-
cess is completed in a few seconds.

0000

CAUTIOUS NEW ZEALAND.

Before erecting a powerful wireless
station for overseas communication, the
New Zealand Government has decidel to
wait a year in view of the
important technical discoveries
taking place.

oocoo

SPEECH AMPLIFIERS IN
LONDON COUNTY HALL

The Council Chamber of the

County  Hall, Westminster
notorious for its poor acoustic
properties, has ‘been fitted

with the Marconiphone speech
amplification equipment.

Qo oo

AMPLIFIERS IN THE
CGOMMONS ?

Replying last week to a ques-
tion in the House, NMr. G.
Locker - Lampson {Under-
Secretary of the Home Office)
stated that he was not aware
of any general desire for sound-
amplifying apparatus in  the
House of Commons, the
acoustics of which were much
better than those of the Housc
of Lords.

cCcoOo

of broadcasting as a medium for teaching
languages is clearly shown in  some
interesting statistics compiled by a 7'imes
correspondent.  The list, which s
appeuded below, refers to language talks

from Continental stations durmg an
average week.

Englizh 9 lessons from 4 stations in 4 countries,
Esperanto 12 3 i 0 A d
Treuch .. 4 e -3 e X B &
Spanish .. 2 2 4 a1 .

The discovery of a new sound wave
reproducer is announced by the famous
American wireless worker, Dr. Lee de
TForest. The device is understood to coil-
sist of a curved membrane which repro-
duces undistorted sound by the applica-
tion of an electro-magnetic telephone unit
to its edges.

© 000
OUT OF PRINT.

We regret that many readers who have
recently applied for a copy of T'he Wire-

less World for Tuly 1st last,

INDIAN BROADCASTING AND
LANGUAGE DIFFICULTY.

Bafore his recent departure
for India, Major .J. E. Monins,
a director of Burndept Wire-
less, Ltd., suggested. that India
and Ceylon will be equipped with ten
stations within the next five years.

*“The language difficulty,” he re-
marked, ‘‘appears to provide a great
obstacle to a wide bhroadcasting scheme
in India, but broadcasting knows no
Lingual barrier. Each item broadcast
may have to be translated into thirty-
two different languages.”

"3

S.B.

IN AUSTRALIA.
Australian Treasury, recently broadcast a Conversion Loan

appeal (hrough several stations simultaneously.
graph shows the engineers operating the ** S.B.”" apparatus

during the speech.

SITUATION SAVED BY CARRIER
CURRENT.

[Following a cloudburst and {lood which
recently destroyed railway telegraph and
telephone lines at Wenatchee, Washing-
ton, communication was maintained with
the outside world by means of a carrier
current telephone system utilising the
electric power lines to Seattle.

www americanradiohietorv com

Mr. J. R. Collins, Sccreiary to the

The photo-

containing the article on the
Roberts reflex two-valve neutro-
dyne receiver, have been dis-
appointed. . This issue is now
out of print.
oococo
PROBLEMS FOR PETIT
PARISIEN.

Interference problems are
still perplexing the engineers
of the DPetit Parisien broad-
casting  station, who have
recently = been  experimenting
with small changes of wave-
lenzth between 344 and 347
metres. According to La 7'.5.F.
Moderne, the 347-metre wave-
length is tne most successful,
though reception is still far
from perfect.

©c o000
BROADCAST PLANS IN
PERSIA.

An  ambitious scheme in
regard to broadcasting is being
pursued in  Persia, following
upon the raising of the ban
which hitherto vetoed all sug-
gestions for establishing a

broadcasting service. A 1}
kilowatt station has already
been constructed at Teheran,

and plans are proceeding for the
installation of six relay stations
in different provinces.

0000

PUBLIC RECEPTION IN BOMBAY.

Great success is rewarding the enter
prise of the Bombay Municipality in set-
ting up loud speakers in the Malabar
Hill and Viectoria Gardens (writes a cor-
respondent). Three times a week the
Gardens are thronged by thousands who
come to enjoy programmes broadeast by
the local station for their special benefit.

LI
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RELAY BROADCAST EXPERIMENTS.
According to engineers of the General
Electric Company, New York, compara-
tively high wavelengths are more suitable
for broadcast relay purposes than those
in the ordinary hbroadcast band. Station
WCAD, St. Lawrence University, Can-
ton, N.Y., has picked up and re-broadcast
the 1,560-metre transmissions of WGY
with marked success. For several months
past WGY’s programmes have been trans-
mitted on four different wavelengths,
viz., 41.88, 379.5, 109, and 1,560 metres,
but experiments have shown that the
highest wavelength is always the easiest
w0 relay.
[sloRoNe]

# BEAM"” COMMUNICATION i
WITH CANADA. t

With {he opening of the
view ““ beam ” station at Mon- ,
treal at the end of the year,
practically instantaneous wire-
less communication will be in
operation hetween Canada and
the British Tsles at any of the |
24 hours.

According to the contract
with the British Government,
the Canadian Marconi Com-
pany has to guarantee a ser- |
vice of 100 words of five |
letters each per minute. Tests !
which have already Dbeen :
nmade, it is stated, have given YR
a much higher rate.

0000

WIRELESS CONTROL FROM
ITHE AIR.

The idea of a wireless-con-
trolled aeroplane has long
exerted the imaginations of
enthusiasts, but the notion of
directing the movements of a
ground vehicle by wireless
impulses from an aeroplane is Lo
a novelty which has just been
carried into effect in America.

A ‘“‘radio-car,” equipped F .
with a  wireless receiver P
capable of operating certain
controls, was manccuvred to
and fro in McCook TField,
Dayton, Ohio, in response to
signals from an aeroplane
fiying at a height of 2,000 ft
Attempts are shortly to he
made to control the car from
higher altitudes.

o0ouvo

SCHOLARSHIPS IN ENGINEERING.

The Governors of Loughborough Col-
lege, Leicester, invite applications for the
award of five open scholarships in the
Faculty of Engineering, each of the value
of £75 per annum. The scholarships are
open to British subjects situate in anv
part of the Empire, and are tenable for
the period of the full diploma course.
The closing date for applications is
March 1st, 1926. Further particulars
of the scheme are obtainable from the
Registrar, Loughborough College, Lei-
cester, England.

B 2
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THE WIRELESS BAN ON THE RHINE

Great disappointment is being felt
among the inhabitants of the Rhine dis-
trict that the removal of the present
restrictions on wireless receivers was not
discussed at the Locarno Conference.

The granting of some mitigation of
existing regulations (says a 7'imes corre-
spondent) would be a graceful and appro-
priate concession which should not now
be difficult to make. There would appear
to be very little justification for a policy
of wircless isolation in this aven, when
the air is throbbing with wireless mes-
sages in all directions.

L/

1

L e—

A HIGH POWER DUTCH STATION.
base of one of the massive German masts, 210 feet high, at the
Koolwijk station, which maintains touch with Java.

Y
i
X
5

RECORDS AND DISCORDS.

Peace reigns once more at Osaka,
Japan, after a particularly bitter conflict
between the broadcasting and gramo-
phone interests. A gramophone com-
pany at Osaka recently startled their cus-
tomers by offering at surprisingly low
prices a number of records of Japanese
music by well-known musicians and
bands. The gramophone **boom  thus
created alarmed the Osaka broadeasting
authoritizs, who, on inquiry, discovered
that the records had been made from
actual broadeast performances. A stern
legal controversy ensued, which was only
ended when the contending parties
arrived at a compromise to the efliect

www americanradiohistorvy com

A new photograph of the
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that no further wireless records would be

made without consent from the Osaka
Station.
cooo
NORTH ATLANTIC DIRECTIONAL
STATION.
A new dirvectional wireless station,
working  continuously throughout the

twenty-four hours, has been installed at
Belle Isle at the northern entrance to
the Gult of St. Lawrence. The new
station uses a wavelength of 800 metres
with the call sign VCM. It should
prove of special value to vessels on the
Northern Transatlantic route.

0000

U.S. WIRELESS
EXPANSION.
Anerican  radio manufac-
turers estimate that in 1925
they will have sold 3,000,000
wireless sets and 20,000,000
valves, in addition to acces-
sories and components to the
value of £20,000,000. The
receipts for the vear through-
out the industry are expected
to exceed £100,0600,000, con-
stituting  an  advauce  of
£40,000,0000 on last year's

figures.

0000

BROADCASTING IN
BOLIVIA.

The President of the
Bolivian Republic has promul-
gated a decree permitting the
erection of broadcasting
stations and setting forth a
code of regulations. The
broadeasting system will be
under the control of the
Director General of Tele-
graphs, and a nominal tax will
be levied on all receivers to
cover the cost of administra-
tion.

0000
THE BROADCAST ENQUIRY.

Mr, J. C. W. Reith, manag-
ing director of the B.B.C., was
the only witness called at the
first open meeting of Lord
Crawford’s Committee on
Broadcasling, which met at
House of Lords on Thursday
last.

Before being questioned by
members of the Committee,
Mr. Reith read extracts
from a lengthy and exhaustive memoran-
dum setting forth the present position
and outlook of the British Broadcasting
Company. Among the points raised were
the Company’s friendly relationship with
the Press, and the need for better news
facilities, the vapid development in
broadcast education, and the problem of
the most desirable form of control. It
was emphasised that even under unified
control the B.B.C. had evolved a system
of considerable elasticity, encouraging
rivalry among local stations and the initia-
tive of the individual. A problem which
now engaged attention was the provision
of adequate alternative programmes. The
solution would involve the erection of
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regional transmitting stations, replacing to
some extent the present system of purely
local stations.

Dealing with the finance, the memo-
randum stated that up to September,
1925, working on a cash basis, there was
shown a surplus of income over expendi-
ture of £55,481. Taking into account
sums appropriated for income tax and
stall provident fund, this was reduced to
approximately £10,000. After exploring
the fields of possible future expenditure
the memorandum went on to state with
regard to future capital that it could not
be provided out of revenue any longer.

Examined in turn by all the members of
the Committee, Mr. Reith stated, in reply
to Sir Thomas Rovden, that, with a free
hand, it would be possible to give the
listener a better news service. In further
replies it was stated that the trend was
in the direction of more high-power
stations and the elimination of small
stations. The Company desired more
freedom within their own wave band to
fix their own wavelength, whereas the
Postmaster-General, at present, retained
the power to refuse to sanction wave-
length changes.

In conclusion, Mr. Reith said that in
the event of the B.B.C. hecoming a
Governntent agency they helieved there
must be a considerable element of
Government control, but there must be re-
sponsibility, diseretion and impartiality
in the hands of the exccutive official.

0000 1
WIRELESS SAFEGUARD ON AMERICAN
TRAINS.

A wireless device designed to check the
speed of locomotives automatically when
approaching danger was tested recently
over a 10-mile stretch of the Perve Mar-
quette Railway (says ZThe Engineer).
The inveutor is Mr. Thomas E, Clark, of
Detroit. who explains that the device de-
pends for its operation on the propaga-
tion of electromagnetic waves in

Wireless

L World

the track rails with

varying wave-
lengths,.  which
actuate a  visual
signal in the en-
gie”cab.  Should
a train be occupy-
ing a Dblock, the _
rest of the rail

surface within that
block becomes auto-
matically demagne-
tised, and another
train entering the
block  from  the
rear or front will
receive the danger
signal and an auto-
matic  application
of the brakes.

The preliminary
tesls are reported
to have been suc-
cessful, and it is
stated that the
Michigan Central
Railroad has equipped 10 loconiotives with
the Clark device.

used for reception

0000

THE WIRELESS OPERATORS' STRIKE.

At the time of going to press no solu-
tion seems forthcoming to end the strike
of sea-going wireless operators which was
declared at very short notice on November
26th. A week later, it was stated, 600
operators had refused to sign articles at
the reduced rates of pay, under which
wages are lowered to the extent of
22s. 6d. per month. The Board of Trade
has permitted a number of vessels to sail
without operators.

0000
GERMAN AMATEUR DEVELOPMENTS

Work is proceeding fast in organising
the German braneh of the. International
Amateur Radio Union on the same lines
as the American Radio Relay League. A

WIRELESS IN THE ARGENTINE.

An interesting frame aerial
purposes at the high-power station at
Monte Grande

set of rules has been formulated govern
ing the activities of transmitters, who
have organised an exchange of technical
ideas by means of a new periodical
entitled ““ Q.8.L.” This publication is
prepared on the same model as * QST,”
the famous organ of the A.R.R.L.
cooo0

NEUTRODYNE EXPERIMENTS IN INDIA

Experimenters in India are keeping
fully abreast of Western developments,
if we may judge from recent reports. A
series of tests has been carried out in
Bombay, writes a correspondent, with a
six-valve Thompson neutrodyne receiver,
excellent lond-speaker results  being
obtained on low power transmissions at
a distance. In one case, during the
afternoon, signals were heard on the
loud-speaker from a distance of 280 feet,
the transmission emanating from a 100-
walt station ten miles away.

THE WIRELESS ANNUAL FOR 1926.

HE very comprehensiveness of 7'/e Wireless Annual
for 1926, catering as it does for every class of
wireless amateur and experimenter, renders the task of
singling out its most important features somewhat difti-
cult. The broadcast listener, the amateur constructor
and experimenter, the advanced student, and the trans-
mitting enthusiast will all ind abundant interest in these
closely packed pages.

Special mention must be macde of the Directory of
Experimental Transmitsng Stations in all parts of the
world. There can be little doubt that this list is the
largest yet published, and its up-to-date information
should prove of the greatest value not only to trans-
mitters, but to everyone who takes a delight in searching
the ether. In addition to European stations, the direc-
tory includes lists from South Africa, India, Australia,
Argentine, and other far-flung corners of the world.

Interesting articles on the work of the International
Broadcasting Bureau (contributed by A. R. Burrows),

' ¢ The Wireless Annual for Amateurs and Experimenters,

1926.” (London: Iliffe & Sons Limited, Dorset House, Tudor
Street, E.C.4. Price 2s. 6d., post free 2s. 84d.)

broadcasting regulations throughout the world, and the
general trend of development in 1925 will appeal to all
readers, while everyone who seeks to obtain working know-
ledge -of modern wireless reception will profit by the
article on ‘‘ Valves, Their Uses and Characteristics.”
As an appendix to this article is a valuable table of valve
data relating to all the well-known makes. A number of
useful pages are devoted to circuits for broadcast recep-
tion and amateur transmission, and a further valuable
section deals with finding and rectifying faults in receiv-
ing sets. Other featurcs include a list of regular trans-
missions throughout the world during the twenty-four
hours, useful tables and data, calibration signais, a chart
of regular broadcast transmissions, and a glossary of
technical terms. Iiinally, no survey of the Look would
be complete without a reference to the Classified Directory
of Manufacturers, which should prove of inestimable
value to the amateur who wishes to make a careful choice
of makes hefore purchasing his apparatus.

The Wircless Annual for 1926 can be regarded as an
indispensable addition to the wireless enthusiast’s work-
shelf. g
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E ' JCAS] STATIONS
- EUROPEAN BROADCASTING §1 S.
4 ..
, Wavelengths, Power and Location.

-, With this issue -o,f “The Wireless World” we are presenting a Map of the
Broadcasting Stations of Europe, in which the normal transmitting power is indicated
in accordance with the key printed below.

- ' The following list of stations has been carefully compiled and the wavelengths
= ' corrected to date; but, as our readers are aware, the adjustment of wavelengths is not
\ yet completed, and almost daily alferations are made in an endeavour fo obviale
interference. ’

' \ ’ The difficulty of this problem is even greater than would appear from a casual

- inspection of the Map, as only the towns are shown and not the individual stations.
Thus Paris has four separate broadcasting stations, and many lowns in Spain have

- two or three each.

A KEY TO POWER OF STATIONS SHOWN ON THE MAP.

A - 0

S . O seLow 1iw. @ kw70 skw. () skw. To 2okw @) 4s0vE 20kw.

. ‘ .

GREAT BRITAIN AND IRELAND. BELGIUM.
o Daventry ........... 5XX 1,600 metres 25.0 kVW. Brussels (Radio
g Aberdeen ........... 2BD 495 ,, L5 Belgique) ......... SBR 262 metres. 23.0 kW,
Belfast ............. 2BE 440 |, 1.5 Brussels (Haeren) .... BAV 1,100 ,, 0.25 ,,
‘Birmingham ........ 5IT 479 ,, 1.5 ,, (Weather only).
Bournemouth........ 6BM 386 ., 1.5 ,, . Liége (Radio Wallonie) —_ 285 . =
Cardift ............. 5WA 353, 1.5 (testing).

3 , Glasgow ............ 58C 422 1.5 -, Liége (Radio Central). — 205, —
London ............ 2LO 365 3.0 Liége (Seraign Radio). — 195, =
Manchester ......... 2ZY 3718 ., 1.5,

N Neweastle ...... -... BNO 404, 1.5 HOLLAND.
Dublin.............. 2RN 3% L5
Hilversum .......... HDO 1,050 metres. 1.5 kW.
. Amsterdam (Vaz Dias) PCFIY 2,125, 20

. Relay Stations. Amsterdam (Smith &

! ) Hooghouldt)....... PAS 1,030 0.5 .
Bradford ........... 2LS 321.5 metres. — N 5

, Dundee ............ 2DE 3, 02 K. gnsterdam ... PX9 0 o L oo
Edinburgh .......... 2EH 3245 0.2 soemendant . ....... or gy = =

P = : Ymuiden............ PCMM 1,050 1.5

- Hall ... .. ..., 6KH 335 ’ 0.2 . S " -
L The Hague ......... reaG 1,070 & 25 metres. 1.0,
Leeds............... 2LS 3215 02 The H PCUU 42 metr
) Liverpool ........... 6LV 315, 02 16 HAgUE e : < Ihetres. -
Nottingham ........ 5NG 323 . 02 b
Plymouth .......... 5PY 338 0.2 .  GERMANY.
Sheffield ............ 5FL, 301 s 0.2 . :
e.on.Tr ] ” 5 = Berlin (Kouigswuster-
Stoke-on-Trent ... s e o oD w hausen) .......... AFT 1,900 metres. 100 KW,
St " 22 =W Berlin (Voxhaus) .... B 576, 0.0 ,,
~ ~ (In 3lorse) B
! FRANCE. Berlia (\Vitzleben) ... B 505, 45
. ) (In Morse)
Paris, Eiffel Tower ... TFL 2,650 and 2,200 50 kW Breslau ............ — 418 10.0 ,,
> i metres. Frankfurt-on-Main
P&I‘IE Radio Paris.... CFR 1,750 metres. 1.5 (Sudwestdeutsche )
Paris, Ecole Superieure FPTT 458 ,, 0.45 ., Rundfunk) ........ —_ <170, 1.5,
Paris, Petit Parisien . — 347 0.45 ,, Hamburg (Novag).... HA 395, 1.5
f Lyons (Radio Lyon) . — 230 ,, 20 ,, Hamburg ........... (In Morse) 317.5 —
. Toulouse (Radio du (testing)
‘ Midi) ............ — 274 ,, 20 Konigsberg (Ostmarke
\ Toulouse (P.1.1.) .... — 315, 2.0 ,, Rundfunk) ...... ‘. — 463 " 1.3 .,
’ Lyons (La Doua)..... — 480 ,, - 05, Leipzig «.....o.. 0 . — 434 o 1.5
Mont de Marsan ..... — 366 . 03, Munich (Deutsche
(testing). Stande in Bayern).. — 485 » 1.5
Marseilles (P.T.T.). ... — 350, — . Miinster (Westdeutsche
Piedu Midi ......... — 7350 = Funkstunde) ...... MS 410 - 1.5

- - (testing). (In Morse)

o Caen ............... — 332 —_ Stuttgart (Suddeutsche
Agen ..........5.... —_ 318 0.25 kW. Rundfunk) ........ — 443 . 1.5 -,
Toulouse (Radio Elberfeld. .. ... e — 259 o 1.5 -,

Toulouse) ......... — 431 and 441 metres. 2.0 ,, Nauven ............. R N 26—100 . —
tirenoble (P.T.T. .. .. — 875 metres. — Dortmund .......... — 283 o 1.3 .,
B4
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GERMANY .—(continued.)

Wireless

Relay Stations.

Bremen (Relays from Hamburg) ..
Cassel (Relays from Frankfort) ...

Dresden (Relays from Leinzig)
Gleiwitz (Relays from Breslau) ,

Hanover (Relays from Hambure) .
Nuremburg (Relays from Munich)

270 metres 1.5
274, 1.5
224 1.5
23l 1.5
Hu; o, 1.5
Mo, 1.5

Under Construction,

Stettin (Relay).
Kiel (Relay) testing.
Berlin (20 kW.).

New station between Cologne and Dusseldorf (20 kW.).

Herzogstrand (Bavaria), 100 k\V.

AUSTRIA.

Graz (Oest Radio-
Verkehri) ., —

Vienna (Rudio Wien) —_ &30 s
Viennn (Radio Wien) -— 440 -~
({esiing),

Under Construction
Innsbriick (Relay). ... = — 0.5 kW.
Salzburg (Relay) . ... — — —
Klagenfurt (Relav) .. — — —
HUNGARY,

Buda Pesth ... ..,.. — 588 nietres 2.0 kw.
DENMARK.
Lyngby ... ... OXE 2,400 metres 1.5 kW.
Ryvang i o — 1,150 ., Lo
Copenhagen ,,.,.,... — 337 & 308 metres 0.7
Reilay Stations.
Copenhagen (Odense) — 930 metres 0.2 kW,
Hjorring ......... .. — 1250 ,, 0.5 .,
NORWAY.
Oslo ,...ooiinnnn,n, — 382 metres 1.0 kW
Aalesund..........., — G5, —
(festeng).
SWEDEN.
Stockholm .......... SASA 427 metres 1.0 kW,
Falun (Radio Clnb). ., —_ 30, 025 ,,
Karlstadt ........... SMXC 335, 0.25 ,,
Linkoping .......... — 467  ,, 0.25 ,,
Trolhatten .......... SMXQ M5, 0.25 %,
Gefle ............... — 325, 0.25 ,,
Norrkoping.......... SMVV 260, 0.25 ,,
Eskilstuna .......... —_ 243 0.25 .
Relay Stations.
Boden .............. SASE 1.350 metres 1.5 kW
Goteberg ........... SASB 200 . Lo
Jonkoping .......... SMZD 265 ., 0.25 ,,
Karlsborg .......... _— 1.950 25.0 ,,
Malmés ... .. ..., SASC 2790, Lo
Sundsvaal .......... SASD 545 ,, Lo
FINLAND.
Helsingfors (Helsinki).  — 380 metres 1.0 kW.
POLAND. -

Under Construction.
Warsaw............. — == 15.0 kW.
Cracow ............. —_ — 2.0 ,,
RUSSIA. .-

Leningrad .......... — 940 metres 2.0 “kW,
Moscow ............ RDW 1450, 4 120
Moscow (Soloniki) ... — 1,010 ,, 20
Tuoapse ............. RAW 1800 ,, 4.0 ,,

- 1

404 metres

SWITZERLAND.

Zurich (Genossenschaft)

Lausanne (Soc.
Romaude de Radio-
phone) ...........

Geneva (Radio Geneva)

Geneva (Champ de

PAIr)y ............
Geneva ...oovunn...
Beme ..............
Michenbuchsee .. .. ..

CZECHO-SLOVAKIA.

Brunn (Komarov) ...
Prague (Strasnice). . ..
Prague (Khely) ......

ITALY.

. Rome (Unione Radio-

fonica Italiana) .. ..
Milan ..............

YUGO-SLAVIA,
Belgrade

SPAIN.

Barcelona (Radio Cata-
lana) .............
Barcelona (Radio
Barcelona) ........
Barcelona .,........
Bilbao (Radio Club de
Vizeaya) .oo.o.nun.
Bilbao (Otero)
Madrid (Radio Iberica)
Madrid (Unione Radio)
Madrid (Lamparas
Castilla) . .........
Madrid (Radio Espana)
Madrid (Radio Ispa-
nola) ............
San Sebastian .......
Seville (Radio Club
Sevillano) ........
Seville
Seville
Cadiz (Radio Cadiz) ..
Cadiz (Lehera)
Cartagena
Valencia ............
Valencia............
Malaga .............
Saragossa ...........
Oviedo (('ima)
Salamanca ..........

OKB

IRO
1FL

EAT I3

EAJ 1
EAJ 18

EAJO
EAJ 11
EAJG
EAJ 7

EAJ4
LAJ 2

FAT15
EAJ 8

EAJ 5

EAJ 17
EAJ 21
EAJ 3

EAJ 10
EAJ 16
EAJ 24
EAJ 14
EAJ 25
EAJ 23
EAT19
EAJ 22

v IRy o /4 = TR e ‘; L]
. 5
L ° ‘819
Weorld
LATVIA.
Under Construction.
Riga ............... — 488 metres 2.0 kW.
(testing)
ESTHONI1A
Reval .............. — 425 metres =
ICELAND.
Reykjavik .
(Projected Stution) — — 1.0 kW.

515 metres 0.5 KkW.
830 * ,, 0.6

Lovo o

L100 15 kW.
132, —

302, 6.0
250—300 metres. —

Under Construction.

Asturias eevceeee.s

www americanradiohistorv com

EAJ 12

1,800 metres 1.0 kW.
546 ’ 0.5

1,150 —
425 metres 3.0 kW.
495, 1.5

1,650 metres 2.0 kW.

~
460 metres 1.0 kW,
325, 1.0,
300 10 -,
415 ,, 10
383 20
302, 3.0
408 ,, 6.0
305, 1.5
310 .30,
490 1.0
346, 30 .
350, 1.5 kW,
300, 1.0,
300 1.0
360, 1.0
330 ., 1.0 ,,
335, 1.0 .
360, 1.0
400 1.0 ,,
325 1.0
325 1.0 ,,
400 ,, 10
290 1.0 ,,
345 metres 10 kW.
B5
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Inland Revenue Radio Society.

A lantern lecture dealing with the
manufacture of condensers was .delivered
before «n appreciative audience on
November 20th by Mr. Haywood, of the
Dubilier Condenser €o. (1925), Ltd. The
lecturer dealt very comprehensively with
his subject, first™ taking his hearers to
the mica mines in India, and then cave-
fully explaining the various stages of
manufacture which ultimately produce
the finished product. Methods of testing
were also illustrated, and photographs
were shown of a wide range of instru-
ments from the small receiving type to
that used in the new high power station
at Ruogby.

Hon. Secretary : Mr. W. J. Tarring
(G5TG), Room €2, York House, Kings-
way, W.C.2.

L 0000
Muswell Hill and District Radio Society.

On November 25th a popular subject
was dealt with by Mr. J. €. Bird (G2JB),
who lectured on “The Problem of H.T.
Supply for Radio Uses.” A large
amount of apparatus served to illustrate
the lecture, including an M.L. anode con-
verter, H.T. accumulators, and a hand
gencrator manufactured by Evershed and
Vignoles. Many interesting comparisons
were drawn between the different methods
of H.T. supply, and much valuable in-
formation was obtained by the members.

Full particulars of membership can be
obtained from the Hon. Secretary : Mr.
Gerald S. ‘Sessions, 20, Grasmere Road,
Muswell Hill, N.10.

o000

Golders Green and Hendon Radio Society.

Mr. Muaurice Child, delivering his
fourth lecture on *‘ The Fundamental
Principles of Radio Reeeption” on
November 18th, dealt with the properties
of self and mutual inductance, and gave
a very clear explanation of tlie propaga-
tion of wireless waves and their detection
by means of a erystal receiver.  The
latter part of the evening was devoted to
a very interesting lecture on superhetero-
dyne and neutrodyne receivers by Lieut.
Walker, an engineer of the B.B.C.

Hon. Secretary : Mr. W. J. T. Crewe
(G5CT), ‘“The Dawn,” 111, Prince’s
Park Avenue, N.11.

[e N eNelo]

Sheffield and District Wireless Society.

““Formule, and Where They Fail,”
was the title of a lecture which drew a
large gathering of members on November
20th. The lecturer was Mr. J. Holling-
wortl, M.A., of the National Physical
Laboratory.

B 6
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Secretaries of Local Clubs are invited to send in for publication
All photographs published will

be paid for.

FORTHCOMING EVENTS.

WEDNESDAY, DECEMBER Sti.
Radio Socicty of Great Brilain.—Informal
meeting. At 6 p.om. At the Institu-
tion o; Electrical Enginecrs, Savoy Pluce,
W.C2. Talk on ' The Acoustics of the

_ Headphone and Laud-néwukn,” by Mr.

A. E. Bawtree, F.R.P

3 THURSDAY, DECEMBER 10th.

Walthamstow Amateur Radio Socicty.—lec-
ture 1twith demonstration: ' My Ideal
Receiver,” by Mr. Martin,

FRIDAY, DECEMBER fiith.

Radio Ezperimental Society of BManchester.
—At 7.30 pm. At the Atheneum,
Princess St.  Lecture: * Distortion and
Tone Control in Receivers,” by Mr.
Cooper (of the B.B.C).

Shefiield and District Wireless Socicty. At
7.30 pan. At the Dept. of Applied
Science, St. George's Square. Jecture:
“ Transformers for Radio and Audio
Frequency,” by My. W. Burnet.

MONDAY, DECEMBER 14th.
Hackney and District Radio Sociely.—At 8
Short 1Wave Scts and Their

Working,
Swansea Radio Socicty.—Competition Night:
Single Valve Scts

TUESDAY, DECEMBER 15th.
Lewisham and Bellingham Itadio Society.—
“The (lonstruction and Care of
Aecumulators.”

Many formule in wireless work, stated
the lecturer, contained at least one fac-

A NORWEGIAN TRANSMITTER. The
apparatus at LA1A, owned and operated
by Mr. J. Diesen, of Moen i Maalselv,

Note the Interesting array of

Norway.
QSL cards.

www americanradiohictorv com
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tor which could be varied to suit the ex-
perimental results obtained, and that it
would be difficult to find more than half
a dozen formule which could really be
relied upon.  The formula dealing with
aerial radiation was instanced, where
*“h,” the effective height, was always a
doubtful quantity.  Mr. Hollingworth
later gave details of some interesting ex-
permiental work he is carryving out deal-
mg with the measurement of signal
strength as received from UFT and VA,
and mentioned that at certain times the
strength at York is only one-tenth of
that at Aberdeen.

The lecture was followed by a lively
discussion.

Houn. Secretary : Mr. T. A. W. Blower,
Dept. of Applied Sciemce, St. George's
Square, Sheflield.

[eRevle]

Tottenham Wireless Society.

At the recent annual general meeting
satisfaction was expressed at the excel-
lent programme of lectures arranged for
the present session.

On November 2Ist an instructive visit
was paid to the Osram valve works at
Hammersmith, over which the members
were conducted by Mr. Davies. Inter-
esting visits were paid to the departments
concerned with the manufacture of ordin-
ary receiving valves, power valves, and
transmitting valves, and particnlar atten-
tion was paid to the arrangements where-
by each valve receives an exhaustive test
beiore despatch. A glance through the
wire drawing department concluded a
very interesting afteruoon.

Many difficult problems in connection
with aceumulators were cleared up on
November 25th, when a talk on this sub-
ject was given by Mr. F. J. A. Hall
The many makes of accumulator, their
care and maintenance, were dealt with in
an interesting manner, and much was
learnt as to the best methods of keep-
ing accumulators at their maximum
capacity.

Hon. Secretary : Mr. A. G. Tucker, 42,
Drayton Road, Tottenham, N.17.

0000

Lewisham and Bellingham Radio Society.

Lively interest was taken in the
society’s exhibition of valve sets which
was held at headquarters on November
24th. A representative collection of re-
ceivers was on view, and a demonstration
of cach was given by its constructor. As
a result of a ballot among the members,

the set constructed by Mr. Riches wase-

adjudged the most efficient.
Hon. Secretary : Mr. C. E. Tynan, 62,
Ringstead Road, Catford, S.E.6.
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RECEIVER. .

The Use of a Floating Battery for Smoothing the L.T. 'Supply.

By PHILIP R, COURSEY, B.Sc., F.Inst.P.,, AM.LE.E.

" YHILE it is now becoming increasingly general to
supply the H.T. for a radio receiving set from
the electric lighting supply mains when these

are D.C., it is much rarer to find the whole set operated
from the mains. There are great advantages in this from
an gperating point of view, particularly for the reception
of broadcasting, since it permits of a very simple control
well adapted for use by any member of the household,
however unskilled in the art. Moreover, for the recep-
tion of the local station, or of Daventry, the tuning can
be left fixed so that the set can be turned on and off
by a simple switch, and there is no worrying about whether
the’ accumulator will or will not last out the evening’s
programme. It may, therefore, be of interest to describe
an installation which has given perfectly satisfactory
service for a prolonged period.

There are two main difficulties in adapting a supply
from the D.C. mains for lighting the valve filaments of
any ordinary type of radio receiver owing to the large
current required by the filaments. With low-current dull-
emitter valves this method is more feasible, but these
valves are more sensitive to ripple and other noises
emanating from the mains than are bright valves taking
a larger current. This difficulty may bLe cvercome by
connecting the valve filaments all in series, so that a
common current flows through all of them.

L.T. Supply Circuit.

The arrangement of a ‘‘ straight *’ three-valve set on
these lines is shown in the diagram, this scheme operating
very satisfactorily in practice. Many D.C. supply mains
have a very bad ripple which makes the supply noisy
when used for H.T., unless an cfficient filter is used;
but when it is used for I..T. as well, it is not easy to
secure an effective filter, since the filament voltage ‘is low
and the current is large compared with the H.T. anode

In the arrangement shown in the diagram a floating
battery is used to smooth out the ripple from the L.T.

P

circuit, its voltage being chosen as approximately equal ™ °

to the normal operating voltage across the three valves
in series. The actual current required to light the fila-
ments is drawn from the supply mains through lamp re-
sistances, so that the floating battery contributes nothing
to the filament current, and so does not become exhausted.
As regards any alternating component, or ripple, in the
current, the battery acts as a very effective short circuit,
and so keeps these noisy components away from the valve
filaments. The use of this battery is found to bring about
an enormous reduction in the ‘‘ hum,’”” and with the
arrangement illustrated no objectionable hum is heard at
all.  When there is no transmission a very slight sound
is audible from the loud-speaker, but under normal con-—
ditions it is quite unnoticeable. A slight increase in
this sound is noticed if the set is used in the daytime,
when the load on the supply mains is light, and the in-
tensity of the ripple is greater. )

Receiver Connections.

The first valve is a high-frequency amplifier, with a
tuned anode coupling to the detector. Ediswan ‘“ A.R.”
valves are used for these two stages, and an Osram
““L.S.5 " for the power amplifier. These two types of
valves operate satisfactorily with almost identical filament
currents ; but it has been found convenient to shunt the
two ‘“ A.R.”" valves with about 120 ochms—this being an
adjustable potentiometer resistance. This resistance by-
passes a small fraction of the current from the ““ A.R.”’
valves, and allows the full current to pass through the
“I.S.5.” :

A four-pole coupled tumbler switch, shown in the
bottom left-hand side of the diagram, is used to switch the
set on and off. The outer switches are connected directly

current. Le Lp to’ the supply circuit—
V/ T W through, of course, the fuses
4mfds1. 3mfds oen of the wusual distribution
I -/ BB sow fuse-board ; while the cen-
2 J-E Ls Le tral switches are connected
#ﬁé E to six’/ accumulator gells
g 4 e, @ which  are installed in
1 0w another room in the house,

00003 -_/]_o‘.l Smamtds | Smamtas - away from the set,
J _— The correct filament cur-
{ rent for these valves is ob-

tained by a 100-watt gas-
filled lamp in parallel with a

The
the

being 2zo-volt lamps.
current drawn from
mains is thus 142

B =O636
amp. The same switches

100W

Circuit diagram of the receiver, showing connections of lamp resistances and smoothing condensers

and chokes.

”

also close the circuit of two
40-watt lamps connected in

B 7
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D.C. Mains Receiver.—

series across the supply, the mid-point of these lamps
providing the H.T. potential for the H.}. and
detector valves, while the full potential across the supply
is used for the power valve. There is some drop
in, voltage in the choke coils of the filters used in these
two H.T. circuits, so that the actual anode voltages on
the valves are somewhat less than these figures.

Smoothing Chokes and Condensers.

Both H.T. supplies are passed through filter circuits
consisting of double chokes Lp and L, and double con-
densers. These are 3- and 4-mfd. capacity respectively.
For the chokes ordinary intervalve transformer windings
have been used satisfactorily, the primary windings being
used for the chokes marked I., and the secondaries for
those marked L,. The two windings on each transformer
are connected in series, so that their magnetic fields assist
each other. This result is achieved by joining O to 15
for the common connection between Ly and L.

In order to prevent any accidental earthing of the
supply mains (one or other pole of which is usually
earthed at the supply station) which would cause a short-
circuit, a condenser of o.o1-mfd. capucity is joined in the
earth lead. T'his condenser must be perfectly safe for
operation continuously at the supply mains voltage, and
a Dubilier Type 577 condenser is emploved. The two
tunine coils I., and L,, one of which tunes the aerial
circuit and the other the tuned anode circuit, ate ordinary
plug-in coils (No. 30), and they are inserted in a two-
coil holder. As a matter of fact, the two coils are gener-
ally kept at right angles to one another so that the
coupling between them is small, the intervalve capacities,
etc., providing sutficient reaction effect. Stability of the
H.T. valve is secured by keeping the capacity of the

\tuning condensers across the tuned-anode coil fairly large;
and, if any tendency for this valve to oscillate is found,
a smaller coil and larger condenser will usually cure
the trouble.

Receiver Components.

The intervalve transformer T, is of the Burndept
“ Jow-ratio ’’ type, and its secondary circuit is shunted
by a 100,000 ohni anode resistance. This resistance value
is by no means critical. and anything up to about one
megohm can be used. This helps to improve the quality
of reproduction, although it entails a slight loss of
volumne. Grid bias for the 1..S.5 valve is provided by a
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15-volt H.T. battery using fairly large dry cells (Sie-
mens), and as the grid current is normally very minute,
or absent, this battery lasts for a very long period.

An output transformer T, (Burndept) is employed with
120-ohm loud-speakers, since comparatively long wires
are emploved for the loud-speaker circuits which run into
several rooms of the house. Normally three loud-speakers
are emploved, connected in parallel, but more can be
operated from the set without difficulty.

When the set was first installed, a reaction coil was
employed connected in the anode circuit of the detector
valve, since at that time the signal strength from the old
21.0. was poor (at Richmond, Surrey), and required a con-
siderable amount of reaction—frequently almost up to the
limit—to obtain sufficient volume for good loud-speaker
reprocuction, even with the H.F. valve, and at one time
an additional I.I". stage also was needed. With the
new 21O the signal is much stronger (although still much
less than at an equivalent distance in other directions), and
reaction has been dispensed with; but the H.F. valve
is still useful. Under normal conditions with this set
the tuning is left untouched from day to day, and the
set is merely turned on and off by the switch (unless
wavelength changes are made at the transmitter), but
acaasionally it is used for Daventry as an alternative,
the signal strength from that station being fully as good
as from London.

The Floating Battery.

No sperially good accumulator is required for the float-
ing battery with .this arrangement, since it has no actual
work to perform. As a matter of fact, with the instal-
lation described, six old cells which had been discarded
for useful work, owing to buckling of the plates, are em-
ploved, and quite satisfactory operation is obtained. The
terminal voltage of these cells drops to quite a low figure
soon after the set is switched off, owing to internal dis-
charges taking place across the paste of the plates, but
the voltage comes up again almost immediately the switch
is closed. The full volume of reproduction is not ob-
tained at once, since the battery diverts some of the
mains current from the valves in order to charge it up,
hut quite normal operation is obtained within a few
seconds as the battery voltage rises. The method, in fact,
forms quite a good means of putting old accumulator
cells to some useful purpose when their days of normal
work are over.

RECEPTION DIFFICULTIES IN BRAZIL:

HE development of broadcasting in Brazil is suffer-
ing under a severe handicap due to the prevalence
of atmospherics during the greater part of the year. In
a recent interview, Mr. J. J Harrinan, Assistant Trade
Commissioner of the U.S. Department of Commerce,
remarked that, even during the cooler months from about
May to August there is as much atmospheric disturbance
in Rio de Janeiro as in the United States during the early
autumn. Conditions are better in South Brazil, and it is
probable that most progress will be made in this part of
the country.
B8

A broadcasting station is now under construction at
Sao Paulo, consisting of American equipment with a
power of one kilowatt.

Artificial disturbance is a powerful factor in the Rio
de Janeiro district, where light and power lines abound
and insulation is poor. The tramway systems are all
served by overhead wires, and in the suburban districts,
where heavy gradients are encountered, step-up trans-
formers are necessary. These create considerable inter-
ference to radio reception. The frame aerial is being much
resorted to in the hope of improving reception conditions.
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- | atest Products of the Manufacturers.

BRITISH STRAIGHT LINE FREQUENCY
CONDENSER.

new variable condenser of the
Service Radio Co., Ltd.. 67, Church
Street, Stoke Newington, London, N.16,
is probably the first tuning condenser of
British manufacture in  which plates
specially shaped to give straight line fre-
quency tuning are employed. In other
respects the condenser is a very attrac-
tive joh. All metal parts are made of
brass, finisl.ed bright, while the method
of supporting the fixed plates is entively
original. A brass frame with thick end
pieces gives rigid support to the fixed
plates, and thus held rigidly together

The

are attached to the main end pieces of ~

. the condenser through substantial elonite
pillars of liberal length.

The accompanying illustration does not
show the detailed construction of this
instrument, and to thorouglhly appreciate
its merits it should be viewed from the
Jower end, where pinions are fitted for
giving a fine adjustment through a 100 to
1 reduction gearing. An auxiliary shaft
and pinion is made use of to produce this
high  reduction gear ratio. whilst by
means of a pair of well-designed friction
washers, quick movement of the plates is
given by the main condenser knob. A
spiral bronze ribbon makes contact with
the moving plates, whilst the terminal
attached to the fixed plates is carried on

‘The Service low-loss condenser, fitted with

specially shaped plates to produce straight

line [requeacy tuning and a reduction
gearing of 100 to 1.

a strip of metal which is actually in sol-
dered contact with every plate.

The condenser is heavily constructed,
and is a highly attractive piece of work,
and is supplied in four sizes, having
capacities of 0.0002, 0.0003. 0.0005. and
0.001, with 3in. or din. dials. and a
large operating knob if desired. The
design incorporates one-hole fixing. In

New R.1.,, H.F. anode reactance unit with
a tuning range of 200 to 4,000 metres.

view of the large amount of detailed
work. the prices of the various nodels
are (uite reasonable,

0000

THE NEW R.I. RADIO-FREQUENCY
INTERVALVE COUPLING UNIT.

The tuned anode method of intervalve
coupling is nndoubtedly  the most
popular, and is  almost universally
adopted in home constructed receiving
sets. Interchangeable plug-in coils are
frequently made use of, but the new
R.I. unit. which covers a tuning range
of 200 to 4,000 metres. in conjunction
with a 0.00025 mfd. tuning condenser. is
certainly more convenient both to fit and
to operate over a wide tuning range, and
moreover is less expensive,

The turns of wire comprising the
tuning inductance are wound in slots on
an ehonite former of small diameter. and
by meauns of six studs five tapping points
are obtained for the switch arm hridges,
two of the studs thus short-circuiting and
so screening that portion of the winding
which is not in circuit.
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The workmanship is of a high grade,
and is typical of R.l.. components. A
sub-base, which is mounted behind the
instrument  panel, accommodates the
studs over which the stud arin moves,
while a substantial bracket carries a
threaded aluminium bush to provide one-
hole fixing, and a brass bush of liheral
dimensions serves as a bearing for the
spindle of the switch arm itself. .
polished engraved scale is clamped down
under the centre nut, and, appearing on
the face of the panel. indicates the tunin
range to which the switeh arm is set. Al
metal -parts are polished bright and lac-
quered, and the ebonite operating knol
is cleanly cut and polished.

The use of this component is one of
the simplest methods for adding a high-
frequency amplifying stage to an existing
receiver, as it provides easy operation
and is extremely compact.

.

H.T.C crystal recelving set.
A 33
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TORVIC VERNIER DIAL.

A very simple device for obtainin
critical adjustment is now munufuctm'eg
by Autogears (Leeds), Ltd., 55¢, North
Street, Leeds, and consists of a small
pinion carried by a liearing piece which is
attached to the instrument panel, and a
toothed fibre wheel secured to tiie uncer-
side of the condenser dial.

Providing the condenser spindle pro-
jects sufficiently above the instrumeunt
panel, the geaved dial
Gtted.

may be easily

Torvic fine tuning control, consisting of

a small brass pinion engaging in a toothed

fibre wheel, attached to the underside of

the condenser dial and producing a sim-

ple yet reliable method for obtaining
critical adjustment.

NEW TYPE BURNDEPT RHEOSTATS.

Burndept  products invavially incor-
porate some points of originality in de-
sign, and the rheostats recently intro-
duced are a new departure inasmach as
the body of the resistance consists of a
metal plate.

The wire is wound on a fibre strip in
the usual manner, and is insulated from
the metal supporting ring by means of
a thin piece of fibre. The coil of wire is
well ventilated to provide suitable cool-
ing, whilst heat 1s readily conducted
away. A\ new design of operating knob
is fitted, held in position on a plain shaft
witlhi a grub screw, while an attractive
dial with silvered surface is supplied.
his calibrated dial is particularly use-
ful, and becomes essential when the
rheostat is
brightness of an
valve,

used to control the filament
oscillating

detector

Ay
[ Franest e
oFF

} 4. iR

The new type Burndept rheostat.

The accompanying 1llustration shews
the dual model consisting of resistance
wires, suitable for use with bright or
dull emitter valves, whilst other types
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are obtainable with windings suitable for
controlling one, two, or three valves, in
addition ta whreh a fine wire winding is
also supplied for use as a potentiometer.

0000
H.T.C. CRYSTAL RECEIVER.

A crystal set which is becoming very
popular is the H.T.C. receiver manufac-
tured by tlhie H.T.C. Electrical Co., Ltd.,
2, Boundaries Road, Balham, London,
SAV2.

Durability and robustness of construc-
tion have obviously been the primary
aim in the design of the set, for a sub-
stantial moulding is employed to totally
enclose the twiiig condenser and to pro-
vide a bracket for the connecting ter-
minals, the plug-in coil holder, and the
crystal detector. The tuning principle is
a usw# one, and the best that can prob-
ably be adopted, but is somewhat expen-
sive to produce, as it makes use of a vari-
able tuning condenser. The circuit con-
sists of an inductance tuned with a
parallel condenser, and the usual connec-
tions to telephones and detector. Any
wavelength can be tuned to by the use
of the interchangeable coils, which con-
sist of large diameter basket-wound in-
ductances mounted in protecting cellu-
loid cases. The crystal detector is of the
permanent type, and is arranged to clip
in very much on the same principle as
grid leak resistances.

In view of the difficuity of adjusting
the detector, attempts have been made
from time to time to produce permanent
detectors which can be relied upon to ve-
fain their adjustment. Whilst detectors
in which no provision is made for ad-
justment are in general not to be recom-
mended, careful consideration has ob-
viously been given to the design of the
detector emploved with this set.  "he
crystals used are zincite and bornite,
whieh can be relied upon to retain a sen-
sitive adjustment, providing the spring
which holds them in contact exerts a suit-
able pressure, and a coiled spring is used
in this instance to exert the necessary
critical pressure between the crystals.
When comected to an aerial and earth

..

.
e LR

FS

it was found that the crystal detector
fitted to the set which was examined, and
which had been roughly handled over a
period of a fortnight, was still sensitive

wwWwW americanradiohistorv com

DECEMBER oth; 1925.

and gave goud signal strength. The de-
tector being mounted in clips can readily
be substituted, and by means of com-
parison it is at once evident when a
detector loses its adjustment,.

The H.T.C. is an entirely "reliable
crystal set, making use of components
and a circuit arrangement that will pro-
duce maximum signal strength, and,
moreover, it is designed so that it can be
operated by the unskilled wireless user.

0000

NEW TYPE PLUG AND SOCKET
CONNECTOR.

A connector of entirely new design is
now marketed by Partridges, Ltd., 115,
Northwood Street, Birmingham. Tt is
shown in an accompanying illustration,
ana will be seen to consist of two stiff

Partridges’ helical
plug and_ socket
connector shown
about one and a
half times full size.

consequently possessing

spirals,
the spring action of the split pin con-
nector, and in addition providing a slight
degree of flexibility when forcing the

helical

plug into the socket. A special feature
is that when the end of the plug becomes
slightly closed the next coil opens, thus
lucreasing the contact pressure. The
sharp edges of the spiral, moreover, keep
the tnside surface of the socket clean.
It is one of the most ingenious forms
of pluog and socket connector yet pro-
duced, and possesses many points of
definite merit. Indicating washers are
also supplied for insertion under the
socket.  The helical plug principle caun,
of course, be applied in a number of other
ways, such as for coil holders, valve
pins, ete. ]

CATALOGUES RECEIVED.

¢ Marconiphone Co., Ltd.” (210212,
Tottenham Court Road, W.1). Art cata-
logue descriptive of *“ Sterling’’ recetvers,

loud-speakers, and general components and®
accessories.
0000

“Burndept Wireless, Ltd.” (Aldine
House, Bedford Street, Strand, W.C.2).
Publication No. 278, providing descrip-
tions and operating dates of Burndept
valves. Publication No. 280, dealing with
Burndept receivers, amplifiers and acces-
sories.
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The Future of Broadcasting.

To all who are iuterested in the future
of Dbroadeasting it must have afforded
no little amusement to read of the
various fates ordained by the prophets

. for the B.B.(". as a result of the meeting

of Lord Crawford's Committee on Broad-
casting.

0000
Somewhat Premature.

At these eommittees, it is generally
known, the first meeting s usually in
the nature of a gathering together of the
forcesrand a layout of the campaign. It
was therefore somewhat startling to be
told that after their first meeting the
Crawford Committee had recommended
Government  ownership of broadeasting
without hearing further evidence.

oooo
Engineered.

This report appears to have been

engineered by a political correspondent.

£y Our Special Correspondent.
Sub Judice.

In case other vreports of a similar
nature should be circulated within the
next week or two, it is as well that
listeners should be warned that Govern-
ment Committees do not work along the
lines of supplying advance information to
any particular newspaper correspondent,
although it is, of course, the work of
newspaper correspondents  to  try  to
pump some member or other of such
Committees. The writer is able to say
from personal experience that as a rvule
such enquirers get very little change out
of it,

00O0C

Making the Report Public.

The Crawford Committee's Report will
he presented to the Postinasler-General,
who will then decide the form in which
he will make its contents public, but it
will almost certainly first be issued to the

ELECTRON PHENOMENON BROADCAST.
out before the microphone of WGY, Schenectady, by Professor P. I. Wold. By means of
a photo—electric cell connected to the broadcast circuit, and a perforated disc placed be-
tween the cell and a source of light, musical notes were emitted . which could be altered
\ in pitch by changing the speed at which the disc was rotated.

N\

An interesting experiment being carried

§
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general public in the form of a White
Paper, and that may not be until two or
three months hence.

C00O0
Oscillation.

Oscillation is again rampant, and I
have received letters of complaint from
very many districts round London within
a rading of fifty miles. Whether the
increased  papularity  of the super-
heterodyne and neutrodyne sets have
any bearing on the trouble is a point
worth considering. If it has any bearing
the need is shown of an intensive edu-
cational campaign among users of these
seta.

oooo

The B.B.C. Pamphlet.

Apart from Post Office action, all
listeners who suspect a neighbour of
oscillation might do worse than get @«
copy of the B.B.C.’s pamphlet on the
subject and send it to the suspected
offender.  The pamphlet can he had free
of charge. -

0000

The Countess of Oxford to Broadcast.

The Countess of Oxford is expected
shortly to appear before the microphone
at 2LO.

0,000

The Sincerest Form of Flattery.

After one year's existence, the Vienna
Droadeasting Company, which already had
a smail station i Vieuna, is building a
more powerful transmitter in the vicinity
of the capital. The daily programmes
will be very similar to those broadcast
by the B.L.C.. whose methods are being
adopted, both as regards programme
matter and the design of the apparatus.
A uew studio has just been built on the
lines of those used in Great Britain.

0000

Lord Beatty to Broadeast.

Lord Beatty will broadcast from 2LO
on December 17th in connection with
the “Implacable ” appeal.

0000

Good and Bad Wavelengths.

Broadcasting engineers, both in Great
Britain and America, are faced with the
problem of discovering some means of
stabilising gnod  wavelengths against
bad; but America is also going all out
for high power.
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—


www.americanradiohistory.com

826

A Problem and the Best Solution.

The British engineer is in a much more
difficult position. He could cover the
whole country by means of one station
working on 100 kilowatts and with a
wavelength of 1,600 metres; but obviously
the drawback is that there would be
only one programme. If he were to work
to shorter wavelengths than those at
present used he could get a lot of
stations in; but the disadvantage would
be in night distortion, A reduction in
the number of stations from the present
twenty-one to, say, sixteen, i.c., ten main
regional stations working on twenty kilo-
watts, five on about one kilowatt, and one
on very high power for linking up with the
Doniinions, the tinited States of America
and other countries will therefore be in
all prohability the best solution. No
eonsiderable alteration in the wavelength
band is contemplated.

0000

Rearrangement of Wavelengths.

What has become of the scheme for
the rearrangement of wavelengths, which
was to have been brought into operation
in November or Decemher as the result
of the further conference of broadcasters,
held at Geneva at the beginning of
October last?

000CO

Fewer Stations.

It will be recalled that, arising out of
that conference, a hint was given that
fnture development lay in the direction
of cutting down the number of broad-
casting stations and increasing the power
of those which remained; and pending
the realisation of such a project, a reallo-
cation of wavelengths would take place
on the basis of geographical situation,
population, lunguage, etc.

ocoo

A New Scheme Under Consideration.

I am informed that fresh counsels are
shortly to take place at Geueva, and, in
the meantime, no general alteration will
be made in the wavelengths of European
broadecast stations. Wireless experts of
the various broadcasting countrvies are to
discuss an entirely new plan for clearing
the ether, and this plan will not take
precisely the form of preventing different
stations from working on identical wave-
lengths. That seems a rather ambignous,
but it is a factual, statement; and T am
sorry that T cannot extract further
information at the moment.

[eReleNe]

Will it Succeed ?

Whether the proposal will he effective
or not in finding room for 150 broadcast
stations in a waveband which is mor
adequately suited to 100 stations is an
open question. Even if the new plan
should prove to be the solntion, some
time must elapse before it can be put
into execntion; and in the meantime
interference will, unfortunately, continue
to he experienced by listeners.

0000

Too Many Talks?
I have never personally undertaken a
careful  analysis of  broadeast pro-
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FUTURE FEATURES.
Sunday, December 13th.
Loxpon.—3.20 p.mn., Light Sym-
phony Programme conducted
by Maurice Besly. 8 p.m,,
Service from St. Martin-in-the-

Fields.

Birvinenan.—3.20 p.m., Light
Classical Programme.
BoukrxemovrH.—3.30 p.m., Sym-

phony Concert.

Carprer.—3.20 p.m., Wagner Pro-
Framime.

Monday, December I4th.

Loxpox.——8 p.m., *“The Belle of
New York.”

MiNcHESTER.—10.20 p.m., Piano-
forte Recital by Leff Pouish-
noff.

Grascow.—10.30 p.m., *“ The His-
tory of Mrs. Gamp.”

Tuesday, December 15th.

LoxpoN.—9 p.m., Dance Music
from ‘‘ Radio Revel,” Olym-
pia.

MAaNCHESTER.—8 p.m., An hour of
Manchester’s “‘ Radio Revel ”’
relayed from the Belle Vue
Ball Room.

NEWCASTLE.—3 p.m., ‘‘Radio Re-
vel.”

Grascow.—8 p.nu
velayed from
Daunce.
Wednesday, December 16th.

Loxpon.—9 p.m., Beethoven Com-
ntemoration Programme, con-
cductar, Sir Landon Ronald.
10.20 p.m., Harold Sammuel
plaving the Emperor (‘oncerto.

“Radio Revel ™'
Plaza Palais de

Bmsineuam.—8  p.m., Military
Band Programme.

Neweasre.—8  p.m.,  Symphony
Concert. 9 p.m,, Sims
Reeves Programme.

Grascow.—8 p.m., A Russian

Programme.

Thursday, December 17th.
Bourxgsmovrn.—8 p.m., Popular

and Varied.

VaveHesTER.—7.30 p.m.. ¢ The
Messiah ””  relayed from the
Hallé Concert at the Free
Trade Hall. S.B. to other sta-
tions.

ABERDEEN.—8.20 p.m., Concert by
the Peterhead Choral Union,
relayed from Peterhead.

Friday, December 18th.
BirmiNncuaym.—8  p.m.,  Musical

Comedy.

CarDIFF ANXD 5XNX.—8 p.m., “ The
Romance of Owen Glendower.”

Brirast.—7.30 p.m., “The Mes-
sinh ”’ by Belfast Philharmonic
SO(‘iel_'"

Saturday, December 19th.
Loxpox.—8 p.m., A Gather Roimd.
Birvixgnaym.—9  pan.,  Chamber

Musie.

ABRERDPEEN.—9  p.m., Light and
Humorous Orchestral Hour.
Berrasr.—7.30  pm., Tart L

“ Elijah ” performed by the

Belfast Philharmonic Society.

DECEMBER oth, 1925.

grammes, but whenever I have made en-
(uiries respecting the- number of talks,
which seem to take up a good deal of
programme time, I have been told by the
B.B.C. staff that, in fact, talks average
164 per cent. ounly of the matter broad-
cast.

0000

A Six Weeks’ Analysis.

A listener who has made a commend-
able effort to arrive at an accurate esti-
mate has ascerfained that during six
weeks the transmissions from 7 p.m.
were made up of orchestral, vocal, and
instrumental music, 29.7 per cent. ; talks,
16.7 per cent.; dance music, 11.5 per
cent. ; news, 11 per cent.; humour (enter-
tainers, etc.), 10.2 per cent.; opera re-
lays, 6.2 per cent.; drama and poetry,
5.6 per cent.; religions, 4.6 per cent.;
relays of plays, musical” comedies, and
ballet music, 2.3 per cent.; *‘stunts,”
2.2 per cent.

0000

A Small Proportion.

Not many of those, I ween, who gird
against the alleged preponderance of
talks would have been alile to gauge off-
hand the exact proportion which they
bear to music and entertainment of =«
lighter character.

0000

Radio Revel.

On Radio Revel eveuning, December
15th, some of the well-known wireless
artists who will be appearing in person
at the vavious halls where revels are
taking place later in the evening will
contribute to the variely programme at
2L0 {from 8 to 9 p.m.

0C0QO0

Britain’s Biggest Ball.

Among the revels which are to be held
in London and many provincial towns on
that evening, the principal gathering will
he at Olympia, London, where there is
accominodation for four thousand dancers.
This will be the centre for broadcasting
all dance music for listeners in their own
liomes for the revels, which are to take
place simultaneously throughout the
British Isles. The revellers in provincial
towns will dance to their own bands.

200Ca

Dance Music from Abroad.

A feature of the evening will be dance
music specially arranged and transmitted
from foreign countries. ‘The Olympia
revel will continue from 9.30 p.m. until
4 a.m. the following day, and in addition
to the dancing a Pageant of Art through-
out the Ages has leen arranged by the
Faculty of Arts, which will include
representations from prehistoric times and
will even venture into the future.

Tickets for the Olympia revel, to include
buffet refreshments, can be ohtained, price
one guinea, trom the Radio Revel office.
B.B.C.,, 2, Savoy Mill, W.C.2; the
Faculty of Arts, 10, Upper John Street,
Giolden Square, W.1, and the usual
agencies.
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WIRELESS IN HOSPITALS.

A Description of the System Used in the General Hospital, Birmingham.

By J. R. RATCLIFFE, M.B., C.M.

ECENTLY there bas been installed in the General
Hospital, Birmingham, a system of wireless, the
result of some experiments I carried out during the

summer, which has decided advantages over the usual
loud-speaker set.

It is a system which can he easily fitted up in’ any
hospital in or necar any of the towns where a B.B.C.
station exists.

A great deal of trouble and expense has been incurred
in fitting up many of the hospitals with loud-speaker
sets. These in many cases have not been the success that
was anticipated for the following reasons :—Either each
ward has had to have a frame aerial multivalve set, which
entails a great expense, or a portable set which only one
ward can have at a time$ or a central set may be used
with complicat.«d and expensive wiring to each ward.

Reception under Hospital Conditions.

Such sets cannot be managed by the nurses in the
wards ; they presume an electrician, who may have to he
fetched from other work to manipulate them.

Loud-speaker sets are very unsuitable for the wards of
busy hospitals, as there are nearly always patients who
are seriously ill or just recovering from an operation, and

. to whom the noise is an infliction.

Other patients may want to be qdict and read.  Again,
the loud-speaker cannot be used when a physician is in
the ward and is listening to a patient’s heart or chest.

The consequence is that the set is less and less fre-
quently used, and if it gets out of order it is left so.

The instaltation which has Dheen put in here through
the generosity of the readers of the Birmingham Gazelic
It consists of two or four

crystal sets in each ward, with telephone plug-in leads to
each bed. It is always on when there is a local trans-
mission, and there are no filaments to switch off when
broadecasting ceases.  All the patient has to do is to ask
the nurse for a pair of phones, which are plugged in, and
listen without any annoyance to anybody else, or even if
the doctor is examining a patient in the next bed.

The acrials consist of rubber-insulated stranded wire,
fixed on the wall near the ceiling of the ward, This
rubber insulation permits of the aerial being sponged
over with a disinfectant when the ward is cleaned down.
In the small wards there is an aerial on each side going
to a crystal set at each end of the ward. The earth
connection from each receiving set is taken to the
waterpipe of the ward kitchen. In the larger wards,
containing twelve beds on each side, there are two acrials
on each side, and a crystal set in each corner of the wavd,
so that each’set serves six beds. TFrom each set the tele-

— 7

@ LAMP SOCKETS

Arrangement of aerial, earth and telephone connections to the
duplicate crystal sets installed in wards of the General Hospital,
Birmingham.
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Wireless in Hospitals.—
phone leads are taken just above the windows, with leads
wired in parallel to each bed. The latter end in a lamp
socket. The tags are taken off the telephone leads and an
adaptor substituted, and this plugs into the lamp socket.

This method of wiring overcomes the obhjections to the
loud-speaker installation :

(1) Tt is easily fixed.

(2) Tt causes no annoyance.

(3) Tt is always there and working if there is a trans-
mission,

(4) Any nurse can adjust a catwhisker.

Wireless
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(5) Tt is not expensive, costing about £ per patient.

It is found that about four patients out of the six sup-
plied by each set listen in, so that there is good reception.
Our hospital is situated near to 517T’s transmitting station,
so that its indoor aerials score, but I do not think there
would be any difficulty in any hospital where there is a
B.B.C. station in the town, and I have ventured to write
this in the hope that it may be a help to any hospitals
intending to install wireless in their wards. If there
are any who arce considering and have not mace up their
minds, let me urge them to do so, as wireless relieves the
pain and helps the recovery of many patients.

THE BROADCASTING MONOPOLY.

The Present System

N intercsting evening was spent by wireless enthusiasts
A at the Palm Court at Messrs. Selfridge’s on Thursday,
November 26th, when, following an exhibition of talk-
ing motion films by My. C. F. Elwell, there was a debate on
the motion ** That the present system of Broadecasting, as repre-
sented by a single monopoly, is the best for this country.”” The
meeting was arranged by the Radio Society of Great Britain,
in conjunction with the Selfridge Radio Society. Dr. W. H.
Eccles presided.

Is the B.B.C. a Monopoly ?

M. J. 1. Stanley, who proposed the motion, did not like
the word *‘ monopoly,” because he felt that the present system
of broadeasing was not a- commercial monopoly in the
ordinarily accepted sense; he preferred the expression ‘‘ central-
ised control.”” One could not call the programmes which were
sent out by the British Broadcasting Co., for 10s. a year, an
ordinary kind of sale. ke pointed to the powers of the Post-
master-General to annul the licence of the B.B.C. at any time
if the conditions imposed upon it were broken in ovder to
support his view that the B.B.C. did not hold a monopoly.
After pointing out that the B.B.C. had to meet competition
from gramophones, theatres, and Continental broadcasting
stations, he pictured what would happen if three or four pri-
vate firms were sending ont programmes.  Immediately the
artists’ fees wonld go up, and it would be found that no private
coucern woutd have suflicient financial backing to pay the
enormous fees which would he demanded. It was only by pool-
ing funds, as under the present system, that the - almost
exorbitant fees now demanded could be paid. After a veference
to the system in the United States, where there was a large
number of stations, and svhere revenue was obtained from the
broadeasting of advertiserments, he said that this country was
too small to allow of private enterprise and competition.
Again, the United States could not be compared with this coun-
try, because of the difference in sizé between the two. The
United States must he compared with Euvope; the best arrange-
ment was to divide Furope into divisions, and one of those
divisions was (ireat Britain. There was no room for more than
one central authority in this country. He drew a comparison
hetween Great Britain, Germany, and Sweden, on the one hand,
where broadcasting stations were fairly evenly distributed, and
France and Spain on the other, where a number of stations were
concentrated in Paris and Madrid. In the first three countries
broadeasting was subject to control, whereas in the other two
it was not. In Madrid each station had to broadcast in turn,
and then close down so that each of the others could broadcast.
The B.B.C. znew what the public wanted, and were in a posi-
tion to cater for it, and, although there was central control,
it was not autocratic; it was not run by a few despots, but by
people who knew their4ob. As an example, he referred to the
Committee responsible for the programme hroadeast during
the children’s hour, and said that if there were competing
hroadcasting authorities it would be impossible to get such com-
mittees, representative of interested organisations, to serve
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the public.  His final point was the value of simultaneous
broadcasting in the case of a national emergency. Under the
present system, on such an occasion it would be possible to
broadcast a message simultaneously throughout the country
within, say, three minutes. Under private enterprise, on the
other hand, there would be all sorts of formalities to go through
in order to have all the stations linked up.

Mr. L. F. Foyarty, who seconded, was not concerned as to
which authovity was responsible for broadcasting so long as
broadcasting was in the hands of one authority, and controlled
by the Government, and he pointed to the disturbances experi-
enced and thc very sorry speeches and music which were in-
flicted upon listeners before broadcasting was controlled. If
there were a numher of hroadcasting authorities there would be
squabbles, in tne first place, because each would want the most
densely populated, and consequently the. most remunerative,
part of the country to deal with.

Number of Stations Limited by Available Wavelengths.

Again, there would be difficulty in the working out
of the wavelengths, and the 250-500 metre wave bhand
was at present overloaded. It could be said without
tear of contradiction that the technical quality of trans-

misston in this country was as good as, if not better than,
that of any other country in Europe, and where Continental
transmission was good the equipment had been either designed
or purchased in this country,.or the Continental designers were
indebted to the B.B.C. for having placed useful information at
their disposal. The high degree of technical perfection in this
country had only been obtained at great expense to the B.B.C.,
and could not have heen obtained if the big interests had not
pooled their knowledge and resources. After emphasising the
point made by Mr. Stanley, that the facility of simultaneous
broadecasting might be invaluable in the case of a national
emergency, he said that competition was perhaps an excellent
thing in the vight place, hut, despite its alleged stimulating
effects, it did not always operate to the public good. In the
case of broadeasting it would introduce technical difficulties,
and would curtail research.

Mr. Maurice Child, opposing the motion, said he was quite
convinced that the present system of broadcasting as repre-
sented by a single monopoly was not the best thing for this
country. The fact that, after a little over three years of broad-
casting, we had to-day only one station—and that a very power-
ful one—for six millions of people within the London area, was
a disgrace: it was a disgrace technicallv. There was no reason
at all, so far as he could see, why we should not have several
stations for supplying those six million people, with all varieties
of programmes.

Extending the Broadcasting Band of Wavelengths.

It was simply a question of properly regulating the

power of the stations and the wavelengths employed. 1In

New York, where there were a number of small-power
stations working on relatively short wavelengths, the listeners
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in that fairly congested area—more congested in soine respects
than London-—could switch on from one to the other and get
the programme they wanted. That was a technical achieve-
ment which we ought to be able to attain. Taking a figure of 20
kilocycles distance between each wavelength, he had found that,
if we started with a minimum wave of about 60 metres, which
was quite s feasible proposition, and went up to 300 metres,
we could pat in approximately 200 stations. That was a very
big figuve, hut we could easily double it if we wished to, technic-
ally by reducing the number of kilocycles between the wave-
lengths, and we could increase the number still further by re-
ducing their cffective radius of operation. He saw no reason
at all why we should not, in the large cities in this country.
have quite small-power stations working on short wavelengtlis
capable of supplying the necessities of the population in the
particular areas. and, in the country districts, a few stations
dotted lhere and theve, with considerably greater power und
possibly longer wavelengths, for the benefit of the more distant
people. Dealing with the question from the point of view of
the manufacturing industry, lLe said that the present system—by
which, whatever one might say, broadcasting was practically
controlled by about half a dozen large manufacturing interests,
not only 1 wireless apparatus but in other directions
also—was fundamentally bad from the point of view of scienti-
fic progréss. If, for imstance, the inotor car industry had been
under the control of half &« dozen manufacturers. motor car
construction to-day would not have reached anything like the
spandard of mechanicul efficiency that had been obtained. owing
to the regulation of design. etc., which that control would have
involved. The B.B.C. practically controlled the standavd of
wireless apparatus and the wavelengths over which it was to
be adjusted by fixing definite wavelengths and powers for their
stations. That had a very definite effect upon manufacture, A
manufacturer was not out all the tiine to make experiments in
radio telegraphy and telephony, but to make apparatus and sell
it. He had to make apparatus which would respond efficiently
to the existing stations, and at a certain price, and he had
not sufficient scope.  We in this country had to keep abreast of
the times, and to take care that we do not establish a system
which would be so rigid in its form that 1t will not allow of use
being made of valuable scientific discoveries as they occurred in
the future. Reverting to the American system of having a large
number of broadcasting stations in close proximity to each
other, he said this had resulted in highly selective receivers
being designed, and he had heard Captain Eckerslev admit that
the Americans had wonderful sets—better than anything we had
ever heard of. That alone, in his opinion, was a very strong
argument in favour of our present system being altered.

Mr. H. Bevan-Swift, who opposed the motion from the point
of view of the listencrs, said that they were the people wha
paid for the programmes, and should have good ones; they were
not getting the best under the present system of monopoly.

More Stations and More Programmes.

The subject matter for broadcasting was very wide, and be
divided it into two broad headings, namely, information and
entertainment. There were many classes of each, and such a
vast field could not be covered by a single programnie. e
had every sympathy with the B.B.C., who had a tremendous
market to fill, but it was almost an impossibility for them to
fill it alone and to give satisfaction to everyhody, because we
all had different tastes. In a plea for alternative programmes
broadeast by diffevent stations over the same arca, to suit tlfe
various tastes, he gave an amusing word-picture of a man who
appreciated .good music switching on his set under present con-
ditions and hearving Radio Revue; then he trvied an alternative
station and found they were doing the same thing: then he
switehed on some high-frequency valves in order to hear what
was going on on the Continent, and found that 50 per cent.
of the listeners were all trying to do the same thing. resulting
in oscillations, sereams and howls. Under such circumstances
the part of his set which he appreciated most was the turning-
off switch. We wanted a number of stations, each specialising
in its own class of entertainment, Dealing with the educational
value of bronadeasting, he said that there were many pieces of
music which were once regarded as classics, but which were
becoming light pieces simply because they had been played in
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cinemas, and he suggested that it would be interesting to broad-
cast a programme of classical music, and to leave out the names
of the various pieces. ~If the listeners were then asked to give
the names the result would be a revelation. Broadcasting
offered enormous possibilities of educating the people to
appreciate good music.

Mr. D. 8. Iuchords, in support of (lie motion, likened a
broadcast system without adequate financial support to a nut
without a kernel or milk without the cream. At present,
out of the 10s. licence fee which all *‘ self-respecting”
listeners paid, 7s. 6d. was handed to the B.B.C. to
meet their heavy expenses; if there weve _four broad-
casting companies, each receiving 2s. 6d., what could they do
with the money? There must be financial stability if bLroad-
casting was to be carried cut efficiently, and we should not
get an adequately financed and efficient system Wwithout a central
orgatitsation,

The International Aspect.

By interchange of programmes there would be brought abont
a better understanding between the nations, and wireless would
be one of the soundest means ever devised for doing away with
international strife. If there were a number of broadcasting
stations giving different programmes, what would happen to
the unfortunate person with the crystal set? The science had
not yet reached the stage in which it was possible for a erystal
set to cut out a powerful station. Coming back to the question
of finance, he had a gibe at the Post Office, who, he said,
might apply some of the money received from wireless licences
to the improvement of some of their commercial stations, which
caused a lot of trouble. Dealing with the international aspect
of radio transmission. he said there was no question of more
importance to the world than this.

Mr. H. A, Epton (who opposed) approached the matter from
the financial point of view. put forward the conclusions he
had drawn from an examination of the B.B.C. balance sheet,
and criticised the constitution of the company.

Finance.

Though the company would say that they had 1,500
or 2,000 shareholders, a glance at the balance sheet
showed that the . bulk of the capital was in the hands
of six companies, and by no possible means .could the
remainder  of the shareholders ever have a controlling

interest or hold an equal proportion of the capital. The nomi-
nees of the six companies were on the Board of Directors, and
he would have thought that that was suflicient to show that
broadcasting was a monopoly. He could see no difference
between a broadcasting and any other commercial monopoly.
Of the £500,000 income of the company last year, the Post Office
had received £120,000 or £130,000, but what did the Post Office
do to earn the money? The expense involved in the collection
of the money was, perhaps, £20,000, or maybe less. so that they
had £100,000 to play with.

How Does the Post Office Dispose of the Profits?
Probably they would use the money for the same pur-

pose as that for which the Road Fund was to be raided
—to make the listeners pay for the iniquity of others.
Lhe listeners found half a million of money, but had

nothing to say with regard to the programmes they received
for it. They had to pay their money in advance, and trust to
luck. The fact was that they were getting taxalion without
representation.

Mr. L. J. Hibberd, supporting the motiou, held that listeners
could get what they paid for if they would only notifv the
B.B.C. as to what they wanted, because the B.B.C. were doing
their best to give them what they warted, as reflected by the
letters it veceived. The majority of people. however, merely told
their friends what they wanted, and did not tell the B.B.C.
TF there were a multi-broadeast system, it was obvious that
listencrs would get inferior entertainment.

Inferior American Programmes ?

Discussing the American system, he said that recently
he had listened in to the Philadelphia station; he
had heard a fine speech from Mr. Coolidge, good music,
etc.,, lut there was also thrown In, during the course
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The Broadeasting Monopoly.—
of the programme, such remarks as “ Have you tried
Randall’s boots, from Third Avenue? ” That was the sort of
thing which would result if we had a multi system in this
country. As a minimum, the B.B.C. sent out 365 programmes
a yeur, and that worked out at about 60/73rds of a farthing
per programme. We should not get programmes at that price
from gramophone records, even though bought from Wool-
worths. (Laughter.) The only way for the B.B.C. to cater
properly for the public was to meet the needs of the majority,
and that they endeavoured to do, using as a guide the letters
they received. The educational aspect of broadcasting was very
important, and wanted careful handling, because broadcasting
had a greator influence than the Press; it reached the ignorant
as well as the intellectual, and under the present system it was
not influenced in its views by any newspaper combine or
. political or religious party. It took up a national, and very
often an international, attitude, and, so far as he could see,
some day it would have a greater influenee than the League of
Nations, if properly handled. The B.B.C. were not autocratic,
hut were willing to consider anv views or ideas put beforc them.

Centralised Controt.

With! multi stations we should have cheap and nasty pro-
grammes, but we wanted something of a very high standard,
which could only Le obtained by centralisation of thought,
equipment, and finance. In conclusion, he quoted an extract
from a spesch by My. Hoover, tlie Secretary of Commerce in
U.S5.A., at the opening of the National Radio Conference in
Washington, in which he had given figures as to the number
of stations in the U.8.A., and had expressed the opinion that
the time had clearly arrived to abandon the policy of freedom
of the air.

Mr. C. M. Kecling was the final speaker, and he opposed
the motion, and said that if ever there was a thinly veiled dic-
tatorship dominating the minds of men and women it was the
present svstem of broadcasting, and he acclairied it as an auto-
ciacy foisted upon a lorig-suffering humanity.

Broadcasting and Politics.

It was a gigantic weapon wielded by a few; it couvld
easily lend itself to «buse—and it did. With regard
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tc the statements thuat listeners could get what they
wanted by writing to the B.B.C., he referred to an
cccasion on which he had written, suggesting that, instead
of broadcasting the views of one side in religious matters, there
should he u delate, in which the views of both sides were set
forth. He had offered to procure eminent men on both sides,
but his offer had been declined with thanks. In Amervica, adver-
tisentents were broadcast; it was also done here. but in a more
subtle fashion. Propaganda was not merely the advocacy of
certain views; it might be the mere statement of certain facts
and the suppression of others. With regard to political propa-
ganda, Mr, Keeling's reference to the refusal to allow the Com-
munist Party to broadeast on the occasion of the last General
Election, whereas other parties had done so, brought a yrotest
from the meeting, and there was prolonged clupping, accom-
panied by admonitions to stick to the question under discussion.
After it had subsided he retorted that he had been asked to
speak en the political side, and he was going to get on with it.
he claimed that the B.B.C. were definitelv altied to the political
organisation at present in power.

Mr. Stanley then veplied briefly to the discussion, and asked
whether we were purely and simply idealists, or whether we
were trying to get a good system of broadcasting which we
knew to be possible. If we were idealists some of the ideas
expressed were excellent, but we could throw away our wireless
sets. With regard to America, he said that, although the sets
were sclective, they were not so good on the low-irequency
side, and they might not give the same goed quality of repro-
duction. We in this country wauted good quality reproduction,
and were not so frightfully anxious to get to the other side of
nowhere. Speaking of the constitution of the B.B.C., he said
that was quite heside the point. Tt was known that certain
modifications would have to be made. What the meeting was
concerned with was one central authority, and what its con-
stitution was to be would be decided when the (Government
Broadcasting Committee had completed its deliberations. A
start had to Lbe made, and he considered it was better that
broadeasting should be in the hands of a private concern rather
than the Post Office. There were great financial risks, and
vbviously the people to take them were those commercially
interested in broadcasting and who could put ap the money.

The motion was then put to the meeting, and was curried by
an overwhelming majority.

Calls Heard.

Extracts from Readers’
Logs.

........................................ o S TR - e e - < e bl -

Cromer.

Great Britain : 2JB, 2PV, 2DY, 2UYV,
2V N, 58K, 57B, 5DA, 58IV, 5NJ, 5KY,
S5LF, 51D, 51U, 6YC, 613B. France :
8DD, 8CA, 8FD, 8VJ, 8XP, 8FW, 8JD,
8TH, 8IS, 8BI, 8JMP, 8UDI, 8NNN,
80GA, 8ZAE, 8AEB, 8BUI, 7IX, FL.
Holland : OBB, OBC, OKD, ORA, OZE.

Germany : Y1, R4, K4, B5, K5, M9,
4PFG. KWSM, KJH, KPL, KVPF.
Belgium : K3, F4, K5. 4KR. Ttaly :
1AS, 1GB, 1LP. Sweden: SMFF.
Brazil : WJS, 1AB. Spain: EAR2L.
South  Africa: OFM. Swiss: 9NAZ.
Uuknown : CRX, GHSI. )
(0-v-0.) 25100 metres.

A. A. Barrett (G2BJP).

Ludlow, Salep.

(October 12th to 30th.)

Rritish :  (G)20D, 2NB, 2SZ, 2NM,
2DX, 20Q, 2RY, 21H, 211, 2COS. 2YQ,
2AK, 2YV, 5P)M, 5FS, 5N.J, 58Z, 581,
SLF, 5KTM, 5DH, 5AR, 5BY, 5MO,

5YK, 5RB, 5X0, 5GS. 5RQ, 6BD, 6TM,
6JK, 6VP. 6GL, 6PF, 6FG, 6Q0B, 6TD,

6RM, 6YU, 6FA, 60H, 6CC, 6LJ,
6US, 6TW, 6FW, 6AH. French: (F)
8PP4, 8C'A, 8CZ, 8DY, 8YB, B8IK,

8TOK, 8PAX, 18GR, 8BP, 8TK, 8GRA,
8IMP, 8RLH, 8DTD. Belgium: (B)
U5, 82, W3, 48R, 4AU, P1l. Dutch:
(N) 2PZ, PC7, NOHB, OW(C, PCLL,
PC2 , PB8, OES, OKW. Scandinavia :
2NM, SMTX, SMTN, 2NX, SMUK,
SMXU, 2C0, 2ND, D7EC, LAd4X,
SMYH. Ttalian : 1A8, 1IGW, 1AC, 1AU.
Iceland : BG1. Argentine: Al Australia :

2YI. Brazil: 1AX, 1BD. Chile: 9NC.
South Africa: A4Z. Palestine: 66X.
Swiss : 9BR, 9AD, 9W\WZ. . German:
KXH, KX5, 4LV. American: 1MY,

1AW, 1ARH, 1CH, 18W, 1AF, 1AAQ,
1CMP, 2KU, 2CVS, 2CXL, 8BGN, WIR,
WQO, NKF, NGI, ERV.

(0-v-1) 35-90 mietres.

A. E. Livesey.

4l pure C.W.
Rawalpindi, Punjab, India.

Great Britain : 5DH, 2LX, 5AN, 5WC
(?), 82K (?), 6DO, GCS. France : 8CK,
8CB, 8AL, 8BO, 8DE, 8BEW, 8HU,

F.\W, US.A.: NKF, WIR, 1XM,
KDKA. Holland : PCJJ, OCML,
PCMM. ONM. Australia: 6AG. Bel-

gium : 27, T2, Rex A. Coates (cpl.).

- TRANSMITTERS’ NOTES
: AND QUERIES. |

Dutch Station Closes Down.

M. C. J. Gouwentak, who until re-
cently was actively operating Station
N-ORW, and whose call sign is known
to many British transmitters, states that
he has now closed down. His call sign
has been re-allotted to M. F, Welda,
another Duteh amatenr. For this in
formation we are indebted to Mr. Ernest
Robinson (GSY M), of Pirbrizht, Surre

00COo

Listen for (),\NI'-I2, Java.

No permits for reception or fransmis-
sion are at present available in Java, but

this fact need not deter readers from
listening for signals from the Duteh

Colony, with the call sign OANE2,

M. Gouwentak, referred to above, is
journeving to Java in about three
months® time, taking his transmitting
apparatus with him. He hopes to be
beard in Europe. He will use the above
call sign with ““ei” as an intermediate.
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- DICTIO
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Definitions of Terms and Expressions commonly used in Wireless
Telegraphy and Telephony.
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This section is being confinued weck by week and will form an authoritative work of reference.

A kind of microphone
tronsmitter which takes up the voice
vibrations by direct connection with
the exterior of the throat, through a
pad pressed to the throat, and not from
the sounds issuing from the mouth.

Lead. A wire or cable, usually flexible,

for carrying current from one piece of
apparatus to anrother; e.g., telephone
lead. ’

Lead Accumulator. The ordinary type of

arcumulator in which the plates are
made of lead, carrying certain lead
oxides which change their composition
on charging and discharging of the cell,
the electrolyte being sulphuric acid and
water at a especific gruvity of about
1.200.

The wire which joins the main
part of an aerial outside a building to
the apparatus inside the building, being
brought in through an insulating tubé
known as a ‘‘leading-in tube.”

Leading Current. An alternating cuirent

which reaches its maximum positive
value some fraction of a half-cycle
before the voltage producing it passes
through its maximum positive value. A
condenser takes a current which leads
by exactly one-quarter cycle or 90°.
See PHasz DIFFERENCE.

Leading:in Tube. A tube made of porce-

lain, ebonite or other insulating

material, through which the leading-in

Leading-in tube.
wire from thie aerial to the instruments
of a wireless set is Lrought from the
outside to the iuside of the building.

Leak. See Grip LEAK.
Leclanché Cell. .\ primary cell with car-

bon and zine electrodes. The carbon
electrode is placed inside "a porous
earthenware pot which is filled with
manganese dioxide, the latter being
the depolariser. The porous pot is
stood in an outer glass vessel filled
with a solution of ammonium chloride
(sal-ammoniac) in which is immersed
the zine rod. See Dry C(ELI.

»

Lengtkening Coil.
Lenz's Law. The EDL.F. induced in an

Lightning Switch.

Leclanché cell.

See Loanixe:Corrn.

inductive cireuit by variation of the
current therein is 1n such a direction
as to oppose the change of current.
See SELF-INDUCTANCE.

Leyden Jar. A condenser made in the

form of a glass jar with inner and
outer coatings of tin foil for the plates.

Levden

L.F.~ Abbreviation fov low-jrequency or

audio-frequency.

A throw-over switch
for disconnecting the aerial of a wire-
less installation from the apparatus and
connecting it to the earth wire as a
protection against lightning. An aerial
connected to a good earth system is
a protection to the building as well as
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Linear Amplification.

Lines of Force.

to the appaiatus, especiully if the down
Jead goes straight to earth without
hending round any corners. 1t is pre-
ferable for the lightning switch to be
on the outside of the building. An
aerial is more of a protection than a
danger to a house during a thunder-
storm provided it is well earthed.

Line. The name commonly given to the

electromagnetic C.G.S. units of both
magnetic force and flux. For instance,
a field is said to have a strength of so
many ‘“lines per square centimetre.”’
See LiNEs oF FoRCE.

Lineal Decrement. 'The difference he-

tween the amplitudes of successive
half-waves of a damped oscillation of
such a nature that this difference is
constant. Cf. LogariTaMIC DECREMENT.
Awplification by
means of a three-electrode volve where
the change of plate current is directly

proportional to the change of applied-

grid potential, i.e.. by operation over
the straight portion of the plate cur-
rent—grid voltage characteristic curve
of the valve. This is a necessary
condition for distortionless amplifica-
tion.

Imaginary lines in an
electrostaiic or  maynetic  ficld along
which the respective forces act. For
example, a line of force in a magnetic
field is the path a free magnetic North
pole would travel along if set free.
Thus the tangent to a line of force
at any point is parallel to the direction
of the field at that point. The in-
tensity of a field is sometimes spoken
of as so many lines of force per unit
area of cross-section of the field.
The electrostatic and electromagnetic
systems of units are based on the laws
of attraction and repulsion between
two point charges or two magnetic
poles respectively. Thus a unit North
pole repels a similar pole with a force
of one dyne when the distance between
them is one centimetre, and since field
strength is defined as the force in dynes
exerted on a unit North pole, it fol-
lows that the number of lines of force
issuing from a unit pole must be 4,
because the field strength all over the
surface of a sphere of one cm. radius
with a unit pole at the centre must
be one line per square centimetre and
the surface of such a sphere is 4nx
square centimetres. A better name for
lines of force when taken quantitatively
is ““ Tubes of Force.”
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Dictionary of Technical Terms.— of iron or special ivon alloy of good

Lines of Induction. See LiNgs oF Forcn. coupling is small.  Compare Ticrr magnetic qualities. See MAGNETOMOTIVE
. o . 2 ; o ¢ JCTANCE,

Line Linkages or Linkage. When a mag- Cm‘”‘m(_;' ] IORC.I" SR e g
netic field passes through closed loops  Loud-speaker. A special form of tele- Magnetic Component {of wireless waves).

phone receiver designed to operate on a
relatively high power and render signals
or speech sufficiently loud to be heard
at a distance.

That. part of the vadiation produced by
the oscillation current in the transmit-
ting aerial, Leing the magnetic waves
emitted by the aerial. Cf. ELECTRO-

or turns of a circuit the field is said to
be “linked” with the circuit, and the
product. of the number of lines of force
and the number of loops through which

the field passes is called the “lmmkage,”” Low Frequency. Term usually employed STATIC ComproNENT and see WavEes

or ‘“line linkages,” or *flux turns.” in wireless to denote a frequency within (electric).

An EM.F. is induced in the cirveunit the audible range, ie., within a range  Magnetic Curve. See B-H CorvE.

whenever the iinkage is changing. of about 25 cycles pev second to ubout  Magnetic Damping.  Measuring instru-

See Inpucep EAMLT. 10,000 cycles per second. See Aupio- nments ave often made dead beat by
Litzendraht Wire. A conductor for high FREQUENCY. having a small metal disc which rotates

Jrequency currents, being. wade up of  Low-frequency Amplification. Amplifica- with the moving part and passes

tion of wireless signals after they have
been rectified by the detector and thus
converted to an audible frequency.

Low:frequency Amplilier. An amplifier

fine strands of copper wire, each insu-
lated from the other with silk and
twisted together, there being perhaps
tifty or more strands in the conductor.

between the poles of a permanent mag-
net. The movement of the disc through
the field induces eddy currents in the
disc, and these eddy currents, reacting

Loaded Aerial. An

Local Oscillations.

Local Oscillator.

The high-frequency resistance of such
a conductor is very low compared with
a solid conductor of equal cross-
section, because skin effect is almost
entirely Liminated. See  Hich-
PRrREQUENCY RESIsTA

’E.
aerial with induct-
ance connected in series for the pur-
pose of iucreasing the wurelength to
which it will respond. Capacity is
sometimes connected in pavallel with
the inductance to increase the wave-
length still further. See Loaping
Corir.

Loading Coil.  An extra inductance, be-
sides the main timing inductance, con-
nected in series with an aerial to in-
crease the wavelength.

High-frequency oscil-
lations, either desired or undesired, pro-
duced in a wireless receiver by regenera-
tion or hy means of a separate hetero-
dyne, Local oscillations are necessary
for beat reecption, hut must not be
present when receiving telephony. See
Beat Recerrion and SELF-OSCILLATION.

See SerarateE Hernro-

DYNE.
Logarithmic Decrement. In a truin of
damped oscillations the Napierian or
natural logarithm of the rattle of the
amplitudes of two successive waves is
called the *“Jogarithmic decrement,” ov
“decrement ’’ for short. For continu-
ous wives the decrement is zero. In
a damped {rain of oscillations the
oscillations die away at a rale propor-
tional to their amplitude, so that the
ratio of the amplitudes of any two sue-
cessive waves is the same, and a curve
drawn through the crests of the waves
is a logarithmic curve, commonly called
a ‘“die-away” curve. See DAMPED
OSCILLATIONS.

Low-frequency Resistance.

Low:frequency

Low Tension.

Low Tension Battery.

Low Side Band.

L.T.
Lumped Characteristic.

Lumped Voltage. Tf ihe

which is used to increase the strength
of signals after they have been rectiped
by the detector of a wireless receiver.
Three-electrode valves are used for the
purpose in almost every case, and they
are connected in cascade by means of
resistance-capaeity  conpling,  choke-
capacity coupling, or by means of infer-
valve transformers.  See MICROPHONE
AMPLIFIER.

A term some-
times used for the ovdinary ohmic resist-
ance of a conductor or circuit because
at very low frequencies the resistance
differs very little from that offered to
a steady direct current. Cf. Hicu
FREQUENCY RESISTANCE.
Transformer.
VALVE TRANSFORMER.

A term used to imply low
roltage, but in wireless it refers in par-
ticular to the low voltage which is
applied to the filaments of thermionic
:alves to drive the necessary heating
current through them.

See INTER-

The batterv of
cells, usually accumulator cells, used for
heating the filaments of thermionic
valves. Cf, Hicn-TeExstion Bartery.
See Sie Bawps.
Abliveviation for low tension.

See Torar Cuar-
ACTERISTIC.

amplitication
constant of a three-clectrode valve is
denoted by s, a change in the qgrid
voltaye from zero to Vg volts will have
the same effect as changing the plate
oltage Va by mVg volts. The quan-
tity (Va+mVg) is called the * lumped
valtage,”” and represents the actual plate
voltage which would have to he applied
to produce the same plate current if the

Magnetic Detector.

Magnetic Field.

Magnetic

on the maguet, have a damping effect
which brings the pointer to rest with-
out oscillation about the final position.
In moving coil instruments the coil is
usually wound on a light metal frame
which has the damping currents induced
in it when the coil rotates between the
poles of the permanent magnet.

An early form of
detector of wireless signals. In oue
form a moving band of steel is mag-
netised by heing passed through a
steady magnetic field produced by a per-
manent magnet. and this magnetism is

Magnetic Detector.

veutralised in places by the incoming
trains of high-frequency oscillations.
The band then passes through a coil to
which a telephone is connected, and the
varving strengths of the magnetism left
in the band induce currents which make
audible sounds in the telephone.

A region where magnetic
forces can be detected or where mag-
netic lines of force ave present, for
instance in the neighbourhood of a
magnet or a coil carrying a current.
Flux. A term denoting the
total number of lines of force passing
through a maynetic circuit, See FLux
DreNsITY.

Magnetic Force. The force at any given
point in a magnetic peld which would
be exerted on a wnit pole placed at that
point, i.e., the pfield strength at that
point. Ct. MaaNErisiNg Force.

Maguetic Induction. A term used to de-
note the Hux density at any part of a
magnetic circnit, i.e., the number of
lines per unit area of cross-section of
the magnetic circuit. This expression
usually refers to the iron part of a
magnetic circuit and is sometimes called
‘““induction density.”” Cf, ELEcTRO-
MAGNETIC INDUCHION.

grid voltage was again made zero. See
Torar CHARACTERISTIC.

Loop Aerial. See Fraue AERiar.
Loops. See Nobes:axp loors.
Loose Coupler. A coupler in which a low M
coefficient of coupling can be obtained o ol ‘ .
Detween the two coils and where the ‘\[l‘ ' The usual symbol for matudl in-
ductance.

caupling is variable. 'The term usually Y .

applies to the type in which one cylin-  Magnet Wire. A term sometimes used to

drical coil slides inside another. Com- denote ordinary mstrlument wire, either

pare Var1o-COUPLER. cotton-covered or silk-covered copper
wire.

Loose Coupling. /nductive coupling be-
Magnetic Circuit. The pailr traversed by

tween two coils where the mutual in-
ductance between the two coils is small magnetic flux in any given piece of
apparatus, such path consisting mostly

compared to the product of their se/f-
A 43
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Brain Waves of the Wireless Engineer.

Low-frequency Transformers.
(No. 240,212.)

Patent No. 240,212, granted to M.
Cooper, describes a low-frequency traus-

former in wbich the varions ratios
between the primary and secondary
windiugs are scparately available by

|

e T e e

Transformer with tapped windings.

subdividing the windings into a number
of flat sections disposed side by side on the
transformer core, connecting the end of
one section (o the beginning of the next
and taking these connections to sockets
and the extreme ends to terminals.
One terminal is also conuected to a
socket so that a flexible Tead with a plug
at each end may be used to connect. up
any desired ratio. The drawing shows a
side view of the transformer with its

case cut away to show the sections of

the windings, the sockets and teriminals.

In this transformer the secondary
winding only is tapped.
0000

Resistance Units.
(No. 239,928.)

There is at present 1n gencral use a
compact form of protected resistance
unit which consists of a tube of unclazed
poreelain  wound with bare resistance
wive, which is sometimes oxidised, and
coated with vitreous glaze.

In the process of glazing, the tube is

heated to a very high temperature so that
no insulating or protective covering, such
as silk or enmamel, can be used on the
wire, and the metal employved for the
wire must be such that it can be leated
to this temperature without melting or
changing its character. The number of
vesistauce alloys whielr can be employed
for this purpose is, therefore. strictly
limited, particularly when wires of very
small gauge are used, and it is found that
alloys which have a very low or neg-
ligible temperatawe coefiicient cannot be
employed.

The porcelain tube and the finishing
glaze are poth porous, so that the effec-
tive resistance, particularly of the high
resistance units, varies with the nioisture
absorbed.

Tlhe glaze as it is heated loses its in-
sulating progerties, and as in the process
of manufacture the wire sometimes alters
its position on the tube, and the oxide
coating, if employed, is not a perfect in-
sulator and is often patchy in character
the winding suifers from short-circuited
turns.

Messrs. H. M. Dowsett and H. B.
Tilly, in their Patent Specification No.

239,926, have obviated these disadvan-
tares by winding an enamelled wire

covered with absorbent material, such as
silk or cotton, about a body of refrac-
tory material, impregnating the resist-
ance unit so formed with enamel, and
stoving it at a temperature between 1300
C. and 170° C., and subsequently apply-
ing a final coating of enamel to the
resistance unit and stovine 1t at a tem-
perature between 230° C. and 270° C.
0000
Supplying Valve Filaments with
Direct Current from A.C. Mains.
(No. 239,939.)

According to the alove patent specifi-
cation an apparatus has been devised

Laving one flexible connection whicli is
adapted to be connected to an alternating
another

source of current, and flexible

|||f

Circuit for obta’ning D.C, ilament current
from the A.C. mains. (No. 239,939.)

www americanradiohistorv com

conmection adapted to be connected to the
filuments of a valve set.

Inside the apparatus is a step-down
transformer TR, a Tungar rectitier R.
specially constructed storage cells B, and
B, high-impedance coils L and L, and a
condenser C.

The circuit connections are shown in
the drawing. The object of the imped-
ance coils L and L, is to prevent the pul-
sating direct currents which charge the
batteries B, and B, from flowing in the
filament circait, while the condenser C
prevents ecurrent variations in the Tecti-
fier from flowing in the filament civcuit.

fo000

High-frequency Plug-in Transformer.

(No. 240,953.)

The above patent granted to Messys.
Igranic Electric Company and A, E.
Curtis describes a high-frequency trans-
former comprising two laterallv unsup-
ported inductance coils of the honey-

with
(No. 240,953.)

H.F. transiorme? honeycomb

windings
comb type wound in close inductance
relationship either concentrically one with-
in the other or coaxially side by side, or
in so-called twin fashion, and a plag-in
terminal conuection for supporting the
coils. The drawing shows a side eleva
tion of one form of transformer having
one winding within the other.  The inner
coil 2 is preferably wound on a light
former 3 of the perforated or crinkled
type.
Lashed by means of the cords 4 to the
transformer coils 1 and 2 is a terminal
connection device 5 carrving four ter-
minal pins or legs 6 avranged to fit stan-

dard valve holders.
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The Editor does not hold himself responsible for the opinions of his correspondents,
Correspondence should be addressed to the Editor, **Tae Wireless World,” Dorset Hyas2, Tador Street, E.C.4, and must be accompanied by the writer's name and address.

THE FUTURE OF THE B.B.C.

Sir,—As is usual when a committee is sitting, Dame Rumour
immediately gets busy. In the case of the Broadcasting Com-
mittee we are told that the Post Otfice are to take over the
B.B.C. Tlhe fact that the Post Office have had control of wire-
less telegraphy since 1904, and they are not yet operating a
station as capable as those in Germany, France, and elsewhere
is, T think, sufficient to see what would happen to broadcasting
if it were transferred to the Post Office. On the other hand, I
do not helieve the present scheme under which the B.B.C. is
controlled by the manufacturers of wireless material is ideal.

I therefore suggest that since the Post Ottice is the depart-
ment to issue the licences both to the B.B.C. and its patrons,
the listeners, who provide the necessary revenue for the opera-
tions of the B.B.C., the licensed listeners and the Post Office
should jointly control the B.B.C.

To attain this object the shares held by the manufacturers
should be repurchased from them at par. The capital of the
B.B.C. in future to he held as 40 per cefft. by the Post Office
and 60 per cent. by licensed listeners, the latter only to be
entitled to hold 100 shaves per licensed holder. The present
Board to retire and a new Board to comsist of ten members, of
whom four shall be appointed by the Post Ottice, and shall
uot be subject to re-election, five to be appointed by the holders
of the other 60 per cent. of the shares, the remaining seat to be
occupied by the managing director of the B.B.C., who would,
of course, be appointed Ly the Board in the usnal way. The
dividend to bhe fixed as at present.

Such alterations as may he necessary in the organisation,
programmes, etc., could then bhe carried out by a Board fully
representative of the two sides most interested in the progress
of the B.B.C. E. M. B.

London, W.C.1.

GRID AND ANODE AMPLIFICATION.

Sir,—The accompanying circuit may prove of interest to
vour many readers. It provides for changing from cumulative
grid to anode bend rectification by means of a simple two-way
switch. 1 incorporated this arrangement in a four-valve set
which I constructed recently, and it has functioned admirably.
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When receiving good strong signals, as from Bournemouth or
Daventry, there js no loss of volume when using the anode
method of rectification, and the quality is appreciably better.
As vou will see, in both positions of the switch the grid

potential is controlled by the potentiometer, which is an
advantage with many valves. J. D. HERRING,
Salisbnry.
A 46

FHE NORTHOLT MUSH.

Sir,—May I take the liberty of making a suggestion on the

matter of the requests made to amateurs for reports on special
transmissions such as we had early to-day from the new high-
power American station?
" The B.B.C. could ecasily ascertain whether Novtholt will be
working at the time of the tests, and could warn all experi-
menters in North-West London and Middlesex that it will be
useless to make any attempts at reception.

I myseli wasted half an hour and more with a ‘‘ super-het”
embodying four stages of tuned H.F. and three different types
of aerial in endeavouring to search for signals amidst a posi-
tively appaliing pandemonium. I know of several others who
might have been spared this waste of time had the necessary
warning been given, E. T. PIERCE.

Pinner.

November 26th, 1925,

THE B.B.C. AND ADVERTISING.

Sir,—Are the talks given over the microphone drafted by
their anthors to interest the public or are they not occasionally
inspired by commercial enterprise? Your recent editorial,
A B.B.C. Obligation,” goes right to the poiut, and draws
timely attention to this important matter.

Advertising is permitted in America, and I am of opinion
that the B.B.(. is often the innocent victim of an advertising
campaign, the announcements perhaps being more subtle though
equally effcctive. The American announcer does not interpose
his remarks advising his listeners that ““ Bevers’ soap is made
specially to save work,”” as might be supposed, but the manufac-
ture of soap is described in an entertaining manner by one of
Bevers’ chemists, or, on the other hand, Bevers’ band may
Lroadeast from Bevers’ private studio. !

Auy transmission assoviated with the name of a commercial
enterprise is surely provided for the obvicus purpose of adver-
tising. Business men are not philanthropists i the matter
of broadcasting, and judging from recent programmes they
muast have given considerable thought to devising schemes for
providing items in broadcast programmes which will either
influence their market or boldly give mention of the commodity
they handle. D. L. B.

Dalston, London, E.8.

THE PROGRAMMES FROM DAVENTRY.

Sir,—Is it not time that Daventry displayed a little more
originality ? At present this high-power station, which was
intended to sapply as many listeners as possible with an
alternative programme, does little more than relay the trans-
missions from London, with an occasional provincial programne
thrown in. This state of affairs is particularly unfair to the
Londoner who, owing to the comparatively high power of 2LO,
can vesort to only one other transmission, /.c., that of 5XX.

1f, indeed, paucity of funds is responsible for the fact that
Daventry no longer transmits programmes of its own, 1t seems
to me that variety could still be obtained if 5XX were to
relay programmes from each of the provincial stations in turn.

Stoke Newington, London, N.16. T. C.
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READERS DPROBLEMS '

Qaestions should be concisely worded, and heade! ' Info-mation Department.”
by a stamped addressed envelope for postal reply.

Increasing the Range and Volume of a
Crystal Receiver.

Deing i possession of « very efficient
crystal receiver from achich 1 obtain
every satisfuction, I wish to extend
both any vange and my volwme, but
do not wwish to huild a separate valve
veceiver. | understand that I can
cdd uniig 10 this receiver for obtoin-
ing the vesults | desire.  Can you
pleaze indicate o switable circuit?
My crystal receiver employs a plug-in
coil with a parallel tuning condenser.

P.C.R.

You can either build a sepavate H.F.
and a separate L. F. unit and connect
them to vour existing crvstal receiver in
accordance with [Mig. 1, or you can build
a dual amplitier unit as shown in
Fig. 2. In the case of Fig. 1,
you can use the L.F. unit only at
such times as you desire to increase
volome from the stations vou already
reccive with your cryvstal recetver, and if
requiring an extension of range without
volume increase en yowr local transmis-
sion, von can use the H.F. unit only.
If desiring to increase both range and
volume simnltaneously. you can use both
units together, operating from the same
H.T. and L.T. batteries. In the case
of using the L.F. unit only, nn alteration
in the value of the enil used in your
crystal receiver is necessarwy but if using
the H.F. unit or both units simultaneously
you should use a No. 50 coil in the crystal
receiver and a No. 35 for tuning the grid
circuit of the H.F. valve. If vou desire
to economise in the number of valves
used, vou can increase both range and
volume by building a dual amplification
unit as shown in Fig. 2, in which the
valve amplifies at both high and low fre-
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The “Wireless World” Informa-
tion Department conducls a free
service of replies lo readers’ gueries.

quencies simultaneously. The ri.F. choke
may be obtained from advertisers in tins
journal ior a comparatively small sum,
and is suitable for all the B.B.C. wave-

Each separale question must be accompanied

the coil tuning the aerial cireuit should
ha w No. 159, the coil associated with
the crystal cirenit being a No. 250. If
carefully constructed. these units will Le
found to be very effective indeed. In the
case of the H.F. unit it will be noticed
that no H.T. terminal has been included.
When both H.F. and L.F. units are in
use together it will be f{ound that no
H.T. terminal is needed, since the nega-
tive conuection to the H.T. battery is

Fig 2.—Single-valve dual amplifier for addition to an existing crystal set.

lengths and upwards to a maximum of
about 4 000 metres and so need not be
interchangeable. In order to obtain good
results it is essential that this choke be
of an ecient type. The remarks made
concerning the vatues of plug-in tuning coil
in respect of the separate H.F. unit apply
equally iu the case of this reflex amplifier

unit,  When desiring to receive Daventry,
0
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Fig. 1.—Adding H.F. and L.F. amplifier units to a crystal receiver.

www americanradiohistorv com

forined antomatically by the I.T. bus bar.
When usiug the H.¥. unit alone the nega-
tive of the H.T. battery may be con-
nected to the L.T. terminal, or, of course,
an H.T. terminal may, if desired, Le
icluded as shown by the dotted lines in
Fig. 1.

ooCC

Testing Transformers.

My S-rvalve receiver (G-v-2), awhich lus
hitherta given cxcellent lond-spealer
vesults, has suddenly commenced to
produce excessive erackling noises,
accompanied by a gregt lnss of signal

strength.  On switching out the final
sbage.  however, the  instrument
functions normally. I have tried
changing valves and batteries and

wll connections appear to he intuct,
Can you suggest the possible cawse
of the trouble? 8.J.K.

From the symptoms you describe it
would appear that the transformer in
vour final stage has become defectlive.
The most common cause of fatlure in a
transformer is an actual breakdown in
the windings, or failure of insulation,
although, of course, there are other wore
obscuare causes of trouble, such as short-
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circuited turns., A rough-and-ready, but
none the less effective, test may be made
as follows :—Remove all external con-
uections to the transformer and connect
a pair of telepliones and a low-voltage
hattery, such as youwr accumulator, in
series with the primary winding. In the
case of a healthy transformer a loud and
sharply defined *‘ click ’” should be heard
on ‘“making”’ the civenit, followed by
complete silence until the circuit is
broken, when another sharply defined
click should be heards Upon testing the
secondary in the same manner a con-
siderably more subdued and somewhat
mufiled elick will be heard. Assuming,
however, that the primary winding has
broken down, a very faint click will
he- heard on making and breaking the
circuit instead of the normal healthy
click, and upon testing the secondary in
the same manner a scarcely perceptibie
click will be heard. If, however, the
windings are intact but insulation has
become faulty, a normal click will be
heard on *‘making' the circuit, bhut
instead of silence there will be heard a
persistent undercurrent of noise, re-
miniscent of the far-off murmur of a
distant multitude. It should be pointed
out that it is almost invariably the
primary winding which thus defaults,
owing to the passage through it of 4he
steady anode cwrrent. In either case a
new transformer is called for, although in
cases of slight insulation breakdown, or
in cases of elusive crackling noises in an
L.F. amplifier, not traceable to a senile
H.T. battery or other customary causes,
a wonderful improvement, and sometimes
a complete cure, is brought about by
heating the transformer slowly over a
prolonged period in an oven. Defective
L.F. chokes are productive of the same
symptoms as a faulty transformer, and
should be tested and deait with .in the
manner indicated.

cocoo

Obtaining Reaction by the Tuned
Plate Method.

Recently perusing some old American
technical periodicals, I noticed thot
in their regemerative recervers re-
generative effects are obtuined by
mevely tuning the plate circuit of the
detector valve, no reaction coil being
coupled to the werinl cold. Very
smooth rcaction control was eluimed
for this method, but on lesting it out
[ found that in no way was I abl
to qget sy receiver to oscillate. 1
tried tuning the plate circuit both
by wmeans of « variometer and a coil
and wariable condenser.  Can  you
indicute any possible error? )

G.J.H.

The trouble you have heen experiencing
in not being uble to bring about oscilla-
tion is probally owing to the fact that
you have been using a direct-conpled
aerial circuit. In cases where such direct
coupling is used, it usually requires strong
magnetic coupling hetween grid and plate
coils to produce oscillafion, owing to the
comparatively heavy damping of the
aerial. The Americans almost invariably
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Issued in conjuction with " The Wireless World.”

« THE PERRY AUTO-TIME MORSE
SYSTEM " by F. W, Perky. Price 6d. net.
By Post, 7d.

«“ MAGNETISM AND ELECTRICITY
FOR HOME STUDY " by H. E. PExNRrOSE.
Price 6/- net. By Post, 6/6.

« THE ELEMENTARY PRINCIPLES
OF WIRELESS TELEGRAPHY ""by R. D.
BaxGAy, Price per part, 4/- net. By Post, 4/5.
In one volume 7/6 net, - By Post, 8/-.

«* THE OSCILLATION VALVE -—_THE
ELEMENTARY PRINCIPLES OF 1TS
APPLICATION TO WIRELESS TELE-
GRAPHY " by R. D. Bancay. [Price 6/- uet.
By Post, 6/3.

“«ELECTRONS, ELECTRIC WAVES
AND WIRELESS TELEPHONY " by Dr.
J. A. FLeEming, M.A~Price 7/6 net. By Post, 8-

Obtainable by post (remiitance with order) from

ILIFFE & SONS LIMITED
Dorset House, Tudor St., London, E.C.4

or of Booksellers and Dookstalls

employ a variocoupler when using this
method of regeneration, thus considerably
lightening the damping imposed on the
grid circuit. Oscillation is then easily
produced, and can be made so smooth that
the valve glides almost imperceptibly in
or out of oscillation, with a marked
absence of backlash. It is perhaps re-
grettable that in this country the amateur
clings so tightly to the old-fashioned
divect-coupled circuit with its heavy

damping, which it often requires a large
closely-coupled reaction coil to overcome,
employing a

instexd of comparatively

F

0-0005mfd
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Fig. 3.—Regenerative single-valve receiver
with tuned plate circuit.

lightly damped grid circuit with the form
of reaction control mentioned. We give
in Fig. 3 an adaptation of the American
ciremt which is suitable for English
amateurs. It is advised that the aerial
gransformer be constructed strictly in
accordance with the one specified for
use in the neutrodyne unit described in
our October 21Ist issue, which should be
entirely suitable for this circuit. The
variometer should be of sufficient size to
tune the plate circuit to the B.B.C. wave-
length, and it is advised that one of the
specially large type of variometers, usually
sold under the name of anode variometers,
be obtained.

DECEMBER oth, 1925.

A Question of Priority.

4 friend and myself were recently dis-
cnssing the progress of wireless, anil
the question urose concerning the
suvention of the valve, The question
in dispute which we wish you to
settle (s by how many years did the
crystal precede the invention of the
valve ? G.B.8.

The crystal did not precede the valve,
the latter actually preceding the former
by four or five years, The Fleming
two-electrode valve was first produced
late in 1904, as an improved method of
detecting electromagnetic waves over
that afforded by the magnetic detector,
which had itself snperseded the coherer.

It was not until 1908 or 1909 that crystal

rectifiers came into general nse, only to

e superseded a few years later by the

resurrected valve, with the addition of

a third electrode between filament and

plate. From time to time attempts were

made to substitute the crystal by an

electrolytic  detector, but no great
measure of success was obtained. At
present the three-electrode valve is

supreme, despite abortive attempts to
cause it to yield place to the four-
clectrode valve.

co00O0O

Charging H.T. Accumulators at Home.

[ hare 240 volts D.C. mains in my house.
Is it possible to charye ECONOMICALLY
my 60-volt l-amp.-hour accumulator
at home? J.S.H.

It is economical, and at the same time
quite simple, to charge the accumulator
at home.. The normal charging rate of
the accumulator is 0.1 amp. Therefore,
if we connect it to the mains in series
with a 240-volt 30-watt lamp, we shall
have a charging current slightly under
this value.  Therefore, assuming the
average cost of current to be 6d. per unit,
the cost of recharging will be approxi-
mately 14d., and as in normal use it
should not requive -recharging more than
four or five times per vear, it is
undoubtedly economical to charge the
nnit at home rather than to dispatch it
to a garage, where a charge of 2s. 6d.
will probably be made for ruining it.

0000

Designing Small Power Transformers.

I am thinking of constructing a small
power transformcr for the purpose of
charging accumulutors from my lLousc
mainz, which are A.C. 1 hace been
informed that the supply in my
district is 240 volts 3-phase. Shall
I therefore require to construct «
spectal transformer having o wind-
ing for each phase H.P.D.

It will be quite unnecessary for yon to
construct a special transformer, since
although the district supply is 3-phase,
you will have only single-phase in your
house. Into each house two wires are
taken. one being the common neutral
and the other one of the phase wires. In
all probability in the next street to youv
vesidence the common neutral and the
other phase wire is taken into each house,
thus equalising the load on each phase
main leaving the generating station.
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THE BROADCASTING SYSTEM.

HE sitting of the Government Broadcast Committe

to enquire into the future organisation and con-

duct of broadcasting in this country seems to have pro-
vided the occasion for outbursts in every section of the

cstablished for conducting broadcasting. We feel that
the main consideration is whether or not broadcasting as
at present organised is meeting with. the wishes of the
majority of the public.  After all, does the average
citizen care whether broadcasting is run as a Government
concern, or along the present lines, or is purely a private

Press. In fact, wherever it has enterprise? Can it really matter
. . . L] . .
heen found possible to give publi- ~ jettreessessecssccasscsssosssonssnasmmossenes®®®:  to the public, provided that the
. o : ; ]
city to opinions, there have heen  § CONTENTS. ¢ very best use is made of the possi-
criticisms of almost every branch  § PAGE 3 Dilities which the broadcasting
. o 29 -/ : Evrrorian Views .. 87 3 5 .
of the activities of the present & . o ¢ service has opened up? \When we
o * Two-VaLve ARrusTrRONG ReucEiver 838 3
Lroadcasting system. : By F. G. Frosr. ¢ eat a loaf of Lread how many of
: foren : ory - where tl
-2, A HE o « Pamirayest 843 = US stop to worry about where the
Futility of Current Criticisms. § SPEECH AMPLIFIERS IN PARLTAMENT o s f 1 whetHerah
? Choxe A.\mme.m(w g5 = our comes from, and whether the
We have made it our business 3§ A. C. BaRTLEIT. : bread is baked in a coal, gas. or
% : :
to sift through a very larg g RL\BUH NOVELTIES ... . 847 3 electrically heated oven, so long
. - . - k- .
amount of the information which — § Rapisrion 18 OscrLLariNg Recsivens 349 : as the bread is good? In broad-
has thus come into our possession, i an_?{ '11“‘01‘? SA”"‘ gs1 = casting, the question of paramount
. . ¥ ENT *1C T s . . ‘ . .

Lut with results which are sadly i I - & importance is the quality of the
: Feie * Hixts Axp s ron New REspErs 853 3 3 ne
disappointing.  One would have @ S Al i gs5 §  hrogrammes and the policy which

- . H 4 P, 3 . ] . q . . .
' 2 h directs their compilation.
expected that with so many nm}ds i A New Resistance CoupLtp i : irect compil
centred on the problem, outside 3 ~ppp ... 857 % Microph Advertisi
those represented on the Commit- & By Dn. H. KuiNckE. ok iitophons: Adverfiging. v i
tee of Enquiry, some tangible I News rFroy tHE (LUBS - 858 % Amongst the questions  of
schemes would by now have been  § Porinisariox or Winkiess Waves 89 ¢ policy, one of outstanding import-
evolved, or, at least projected, by & B“OADC‘%TRBRII;VIST‘;‘E:" Bios. g3 & ance, which has apparently been
= . ' e e - age .
- e W ave ha s overlooked by many critics who
IS Goltie Sof o Sk h'l"’.h'ld ! Sereemive Two-Circuir RECEIVER ... 865 § loo & 3 e -
so much to say on the subject. 3 By J. Excrisu. i have torn to pieces the programme
But instead we find that far more i Lerrers 1o THE Ebrtor .. &0 2 policy from almost every other
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issues, and up till now we have

seen practically nothing put forward in the way of con-
structive suggestions which are not impracticable for some
obvious reason which the proposer has apparently over-
lnoked or has been insufficiently informed to recognise.

The Question at Issue.

We are inclined to think that a little too much atten-
tion is being paid to the question of the mechanism to be
6
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ceive the closest consideration of
the Committee -of ¥nquiry, for sooner or later (unless the
policy with regard to advertising is comprehensively de-
fined) the whole character of the programmes must under-
go change by the gradual introduction of more and vet
more matter which is inspired either directly or indirectly
hy publicity interests, and the possibility of effecting a
remeily in an advanced stage of the disease would be
very remote.
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Super=Regeneration Combined
with Easy Tuning and Stable
Operation.

RFCEIVI'.RS incorporating the Armstrong super-
regenerative principle have been described from
time to tgne, but nearly all of them have been

purely experimental sets, their operation being very diffi-
ult, and the results, although in most cases remarkable,

were very uncertain of attainment.

The Armstrong set here described was evolved as the
result of experiment with the object of producing an
casily operated sct as [rec as possible from the disad
vantages usually associated with circuits of this type,
and the aim has been certainty of operation with good
average results, rather than cxceptional performance with
erratic behaviour.

Features of the Design.

When working with a frame aerial the set will be
found to be very stible and quite fIC(, from hand-capacity
effects. In fact, the hand may be placed quite close to
the frame or other parts of the instrument without up-
setting the tuning to any marked degree.

'Ihe quenchm5 whistle will not be found objectionable,
as 1t 1s very highly pitched, and it is not, apparently,
amplified by the last valve” for this reason. '

As only two valves are employed, with a consequent
low filament current consumption, the set may be made
portable by fitling it into a cabinet of suitable design in

: Wireless
Worrld
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By F. G. FROST.

phones and one of the quenching
circuit.

Leaky grid condenser rectification is used with the
usual values of capacity and leak, although the latter
should be of higher value when receiving on wavelengths
beiow about 200 metres.

Capacity reaction is employed in a manner similar to
that in the now well-known Reinartz circuit.

One of the quenching coils, represented by I.,, I'ig. 1,
also acts as a IL.T. choke in the plate circuit of the
detector valve. This coil functions quite satislactorily in
its dual capacity, and is eminently suitable as a choke
for this purpose on account of its high inductance value.

This coil 1., is tightly coupled to the coil I.,, resulting
in the production of oscillations on a very long wave-

coils in the plate

length corresponding to a frequency just within
audibility.
This has the effect of preventing continuous self-

oscillation of the valve on the lower wavelength to which

the circmit L C, 1is tuned, thereby permitting the
+nr, use of a greater degree of

reaction than could otherwise

r u be used, with a consequent

’ increase of signal strength.

For a fuller
of the

explanation
fundamental  prin-

(o}
2 Lar,

which all Imttenes etc., are ciples of the Armstrong cir-
cont‘amcd: ) A ¢ r . 1 o cuit the reader is referred
The circuir diagram ap- ./(\)_|’ \__16 __a to back numbers of this
pears in Fig. 1, and the -HT] journal.!
system cousists of a single " Plug-in coils arc used for
super-regenerated yalve fol- the acrial-grid coil and re-
lowed by a stage of action coil, a small fixed
transformer - coupled  low- ©  condenser, C,, being con-
frequency amplification. ﬁ"_% nected in series with the

In passing, it may be men-

aerial to reduce the damping

tioned that the application of this circuit when using
of L.F. amplification to the the set as a ‘“straight”’
majority of single - valve 5 e on = o
Armstrong sets has not been Fig. 1.—Circuit diagram. Capacities and resistances are as E. V. Appleton, 7'he Wire-

folow : C,, 00001 mid. ;

practicable, partly on ac- 0:0004 mfd.: C;, 0:006 mfd.;
L4 ! mfd.; Gy and Cigy 2 mfd.;
count of the position of the
A 14

Ca, 0:00025 mid. ; C;;, 0:0005 mfd.; C,,

Cg, 00003 mfd.;
R,, 10,000 to 100 000 ohms; Ra, 2
mxgohms

less World, May Tth, 1924; D. F.
Stedman, 7he Wireless World,
Nov. 21st, 1923,

C; and Cg, 0 002

22
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Two-Valve Armstrong Receiver.—

S39

arrangement with an outdoor f

16

aerial, as difficulty is some- |
times experienced in produc- |

ing reaction when the aerial 5y
circuit damping-is too high.
This series condenser also
improves selectivity.

A single‘valve Armstrong
resembles a reflex circuit in
some respects,. since the valve
is performing two functions l
simultaneously by oscillating
at the frequency of the sta-
tion being received. and also

S

) |

6Ys

‘ -
g G

at the quenching tfrequency. .
This calls for much the same
considerations as obtain 1n
reflex circuits proper, namely,
suitable control of both fre-
quency components.

In this circuit the strength of the quenching oscil-
lations'is controlled by means of a high variable resistance
(R,, Fig. 1), shunted across the coil L,. This has a
similar effect to loosening the coupling of L, and L,, but
is a much more convenient method.

The frequency of the quenching oscillations may be
varied by means of the condenser C;, hut a value of
o0.006 mfd. is found to give the most satisfactory
results. i

When not required, the I..F. valve may be cut out of
circuit, and this is accomplished by means of plugs and

.._.___2\/,‘,' -2 +

Plan view of the receiver, showing the wiring and layout of comppnents on the base.

g
= i

2‘/8." o B

Fig. 2.—Drilling details of the front panel.
7/16in. dla.; C, 1/8in. dia., countersunk for No. 4 wood screws; D, drilled and tapped for

www americanradiohistorv com
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Sizes of holes are as follow: A, 3/8in. dla.; B,

No. 6 B.A. screws; E, 1/16in dia.

1 /;i._,: .T_f_.a..f,r;"_.._—}‘_-..—f‘..'%' o ‘T";r“"“"‘""’.fyz'"
Y | 4 A '“‘P"‘ (A AR A A T = A ;__?A_
4 & D iy ——
! ja, “I LN _"i_ T L Lo
L ! '
7 3°

Fig. 3.—The terminal panels. A, 532in.; B, 1/8in. countersuni&
for No. 4 wood screws.

jacks, a ‘‘ double-circuit closed '’ jack being used for
the detector valve and a ‘‘ single-circuit open ™’ jack for
the I..F. stage. For the sake of simplicity the filament

circuits are not included in the jack switching.
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tions opposite, so that when
thre Armstrong switch knob
is down, the short-circuit is
removed ; and when the
cxtra reaotion switch knob
1s down, the fixed con-
denser 1s connected in cir-
cuit.

The high resistance s
7 placed between the two
switches, and on the left
: 3 = are the rheostats with the
I . ; —————— S two jacks beneath.

: ; - Burndept geared dials
are used on the variable

2
| condensers, as_ tuning is
. L 4 Sl Romm ol ] S 44 made much easier by this
it T ! g | means, and the metal dials
B —te T Jager VS T T ; 4 8 = 5, ¢ dials
r—1/4 J 274 74 2 2_146, [ o = ./ cnsure freedom from hand-
Fig. 4.—Relativ® positions o! components on the Cle(lCl.ly C‘fTC(.IlS.. For this
baseboard. - screening 1t 1s- important to

A small single-pole switch of the black
moulded enclosed variety is connected across
the coil L, for the purpose of shorting this
coil when it is desired to use the straight
circuit.

A second small switch of the same type is
used to connect the condenser C, in
shunt with C, to provide extra re-
action when using the Armstrong
circuit.

The condenser C, is of
o.0004 mfd., thus giving an
overlap of capacity.

This method is preferable
to using a o.oor mld. vari-
able condenser, as the re-
action adjustment  would
then be rather too sharp.

Tig. 2 gives the dimen-
sions for marking out the
chonite front panel, and the
diameters of holes required
for securing the various com-
ponents.

To the left is the variable
reaction condenser with th=
fixed condenser attached to
it, and below this is the
switch for connecting

Back oi panel view, showing mecthod of mounting the fixed
condcnscr»(h on the end plate of the reaction condenser.

this condenser in cir- 7 =l A ~ cannect the moving plates of both condensers to the carth
cuit. a1 4 1y terminal.

Next comes the \Z \ il Tig. 4 is sclf-explanatory, showing the layout of com-
aerial-grid coil con- L ponents on the baseboard and also the position of the
denser of o.o0025 terminal strips, the dimensions of which are given in
mfd., and below this 1 TFig. 3.

the switch for cutting
out the Armstrong cir-
cuit.

It is convenient to

The [rame aerial is connected to the centre terminal,

l and .ﬂ\c carth terminal on the smaller strip.  These two

- terminals are shorted when it is desired to wuse the
straight circuit.

ANy
place these two 1.‘— [/ f— The frame acerial consists of eight turns of two-milli-
switches  with  their . iy mctre rubber-covered flex wire wound on a former of the
make and break posi- Fig. 5'_Detmlsf§rfn:2r°, quenching  coil usual pattern, with arms two feet across.
A 10 21
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Two-Valve Armstrong Receiver.—

The turns arc spaced %in. apart, the ends of the
winding being brought to two terminals on an ebonite
strip fixed to the vertical arm.

Connection from the set to the frame is made by means
of flex, such as that used for the winding itself.

The aerial should be capable of being revolved round
a vertical axis.

Wireless
World

841

Fig. 5 is a cross-section of thes bobbin, on which are
wound the ‘“ Armstrong '’ coils.

The discs may be cut out of sheet ebonite by means
of a pin cutter and drill, or they may be cut with a fret-
saw, and the edges afterwards smoothed with a file, or
may be bought ready-made. In any case it is impor-
tant to see that the smaller discs forming the cores are
of correct diameter.

u_

FI-

Lal—
EER

—HT. + GB. — — L. + +HT.o +HT.

Fig. 6.—Complete wiring diagram. The start and finish of the quenching coil windings are indicated by S and F respectively.

9
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i 1 Fixed condenser, 0-0001 mfd. (Dubilior).

- r \

I Low loss, square law condenser, 0-0005 mjd. (Ormond).
1 Low loss, square law condenser, 0:00025 mfd. (Ormond).

I Fixed condenser, 0:0004 mjd. (Dubilier).
~1 Fixed condenser, 0:006 mfd. (Dubilier).
1 Fixed cordenser, 0-0003 mfd. (Dubilier).
2 Fixed condensers, 0:002 mfd. (Dubilier).
Condensers, 2 mfd. (T.C.C.). 4
Grid leak, 2 megohms (Dubilier).
Variable anode resistance (Bretwood).
Filament rheostats, 30 ohm. (Climax).
L.F. transformer (Radio Instruments).
Telephone jack, double-circuil closed (Hamley Bros.).

I e g T

Approximate cost, includiné cabinef, but excludt:rlg valves, balleries, etc. -

Clearance holes are drilled through the flanges and

‘cores, the centre spacing disc being tapped ‘No. 4 B.A.

for the securing screws. ,
. The two ends of each coil are brought out through
small holes in the flanges, and are then soldered to
double-ended tags, two on each side of the bobbin.
~Both coils are wound in the same direction, one con-
sisting of 1,200 ‘turns, and the other of 1,500 turns of
No. 36 S.W.G.,, D.S.C.
caopper wire.

Before winding, it is ad-
visable to solder the com-
mencement of the windings
to their respective tags in
order to avoid the possi-
Lility of the wires becoming
entangled and breaking off
short during winding.

The coils may be wound
with the aid of a hand-
drill held in the vice in a
mannet described in a pre-
vious issue of this journal.?

A neat appearance may
be imparted to the hobhin
when wound by covering -
the windings with a layer or
two of empire cloth secured
with a little shellac varnish.

The holder for securing
the boblin to the basehoard
is made from <kin. brass
%in. wide, and may be casily hent to the shape shown by
first heating the lrass.

The wiring is carried out with No. 16 bare tinned
copper wire, and as much of the wiring as possible should
be done on panel and basehoard before assembling.

A valve of high impedance should be used as detector
and one of lower impedance as L.T., the valves used by
the writer being a D.E.R. and a B.T.H. B.3 respec-
tively.

For B.B.C. wavelengths Gambrell coils “* B " and
“ €7 are used for the grid circuit, with a * C "’ coil as
reaction.

T = H. F. Smith, The Wireless World, Aug. 26th, 1925.
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1 Telephone jack, single-circuit open (Hamley Bros.).
1 Telephone plug (Hamley Bros.).

3 Plug-in ‘coils, ““A,” “B” and “C” (Gambrell).

2 Geared dials (Burndept).

2 Valve holders, suspended. type (Benjamin Electric (;g,)r.
2 Small enclosed swilches,

No. 36 S.W.G. D.S.C. wire.

2 mm. rubber-covered flex, for frame.

No. 16 S.W.G. bare tinned copper wire.

Ebonite for bobbin and terminal strips.

Ebonite panel, 16in. X G}in. x lin.

Baseboard, 16in. X Tin. x }in.

Cabinel to suit. .

N
£9 0s. 0d.

When using the straight circuit, coils ““ A *” and “ B »’
are suitable for the aerial-grid coil, with ““ C’’ coil as
reaction.

The set should first be tried with the Armstrong off

to ascertain whether tlhe reaction coil is correctly

connected.
Having obtained reaction, the high variable resistance
should be sef at minimum and the Armstrong switched on.
\

The finished receiver with valves and plug-in coils L,
. and Ls in position.

The resistance should now be increased until a high-
pitched whistle is heard in the phones.

The local station should now be tuned-in, and if it is
found that increasing reaction causes the Armstrong
whistle to stop, the high resistance should be further in.
creased until the whistle recommences, and after a ljttle
experiment along these lines the best value of resistance
will be found, ' : - :

‘The value of this resistance is different for different
valves and values of H.T.

H.T. of about 8o volts for the detector and roo volts
for the L.F. valve gives good results, with, of. course,
correct grid bias on the I..TF. valve.

www americanradiohistorv com
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SPEECH AMPLIFIERS IN PARLIAMENT.

Swstem Adopted

in the
House of Lords.

Of the many branches connecied
with the wireless industry, the
‘ Public Address’ seclion ts
one of the most interesting, and
new developmentis are cropping
up day by day. In this par-
tizuler case, details of a very
recend installation have beea
giverr which we feel will be of
considerable interest to our
readers.

&

1ne microphones. The two on the table are placed back-to-

back and receive from the Government and Opposition benches,

while a third, seen below the table on the left-hand side, picks up
from the Woolsack.

N the House of Lords the acoustic properties of the
Chamber are such that they do not in any way
lend themselves to public speaking. In fact, in the

Press Gallery speech has been inaudible on the majority
of occasions.

The installation of loud-speakers had already been
considered, but they simply aggravated the trouble by
prodlucing an echo of several seconds’ duration, render-
ing the reproduction to the ear as an unintelligible jumble
of sounds. Besides, needless to say, such instruments
did not in any way blend with the architectural tone of
the Chamber.

‘This necessitated the application of methods quite out
of the ordinary to reproduce the speeches, and a tele-
phone system was installed which would enable 'any
member to hear speeches from any part of the House
and at the same time enable the Press to hear every word.

Details of the Installation.

After a series of tests conducted by the Office of
Works, with various types of apparatus, the Marconiphone
system was decided npon, which comprises threc Mar-
coni microphones, amplifter, and specially designed tele-
phones. The three microphones are arranged : two hack-
to-back, facing the Government and Opposition, and one
facing the Woolsack. .

The wiring system is taken down through the floor of the
House to the amplifiers below; from which position the
whole is controlled, and the output is taken over distribu-
tion lines to the various benches. Twenty-four *“ T.org-
nette ’’ phones are arranged at intervals on the henches for
the Peers, and a cozen or so for members of the Press Gal-

Headphones in use in the Press Gallery. lery. Attached to each phone circuit is a separate control
10 A 19
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Speech Amplifiers in
Parliament.—

which varies the strength of
the reproduction to suit in-
dividual requirements.

The switchboard has been
arranged to enable charg-
ing and discharging simul-

taneously with duplicated
sets of batleries, and
requires no  readjustment

during the time in use, neccs-
sitating only the switching off
and on as required.

Recently very drastic tests
were applied, the results of
which  fulfilled the most
exacting requirements, and
created a great deal of as-
tonishment amongst eritical
members present.

Interference Problems.

As in most cases of this
type of installation, consider-
able interference was experi-
enced from electric motors
and the lighting system,
especially from two lamp:
situated close to the two
microphones  opposite  the

Wireless
Worla

DECEMBER 16th, 1925.
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benches, but by a systematic
process of elimination all in-
terference was cleared up,

leaving a clear and pure rendering of the microphone

¢ pick-up.”’

It might bLe mentioned that the installation was [irst
put into operation recently, cduring the discussion of the
historical Locarno Pact, when Lard Haldane spoke, and,
for the first time, the specch was heard perfectly, not

General Notes.

Seiior Miguel Mova (EAR1), Concordia
4, Madrid, has been elected President of
the Spanish section of the Amateur
Itadio Union.

otuvo

Mr. J. A. Partridge (2KF), arranged
an intevesting round the world '’ test on
Sunday, November 29th, working from
6 am. to 6 p.m. Starting with the 6th
District in U.8.A,, he: got into touch
with a station in Pasadena, California;
he then worked the 4th, 2nd, and 1st
Districts, and later was in communication
with New Zealand, 4AC (R. E. Robin-
son, Dunedin), and Australia 3YX (B.
Hardie, Melbourne); the latter rveported
his signals to be R7. My, Partridge was
also able to work with Brazil and
Canada, where he was in communication
with 3AA (W. L. Love, Galt, Ontario).

On other occasions 2KF has been heard
in Sounth Africa by A4M (S. C. DPleass,
Johanneshurg) on 23 metres when work-
ing with a Mullard 0250 valve and 170
watts input; he has also worked with
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Amplifiers, H.T. and L.T. accumulators and charging board of the House of Lords speech-

amplifying equipment.

the Press.

aggravating than in

- TRANSMITTING NOTES |
: AND QUERIES. '

GFUP, H.M.S. “ Durban,” when this
vesscl was in Japanese waters.
0000

Several Swedish boats are now equipped
with short-wave apparatus operated by
amateurs, and can be hecard working ex-
perimental tests.  They will welcome
reporis.

cococo

Mr. J. J. Fasselt (1AR), Pleasant
Street, Dartmouth, Nova Scotia, and
several othex Canadian amateurs are now
working together on wavelengths of 15 to
17 metres, and will be glad of any re-
ports from British listeners.

N
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only by the back benches but also by every member of

Further tests have Leen conducted on the other side
of the Thames Embankment at-County Hall, West-
minster, where the acoustic properties are somewhat more

the Upper House.

German Transmitting Schedule.

Reports on a new series of tests on
Wednesdays and Saturdays will be wel-
comed by K-Y5 (Herr Fritz Sabrowsky,
Gutenbergstr. 62, Stuttgart). The
transmissions ave carried out on 46.5
metres from 2200-0100 G.ALT.

0000

New Call Signs Alletted.

2IT.—B. Walsh, Clovelly, Victoria
Street, Armagh, N. Ireland, transmits on
23, 45, 90, and 150-200 metres.

5WV.—D. Woods, Station House,
Brainfree, Essex (in place of 2AXZ),
transmits on 23 and 45 metres, and will
welcome reports.

0000
Changes of Address.

Mr. C. A. Liles (G6TH) advises us
that his address is now *‘ Morningside,”
Fields Road, Newport, Mon.

Mr. XK. H. Thow (G2TK), 2, Victoria
Road, Eltham, 8.E.9, {ransmits on wave-
lengths of 23, 45, 115-130, and 150-200
metres, but will be away in Iceland for
the next two or three months.
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Choice of Valves and Design of Chokes for Audio=Frequencies.
A. C. BARTLETT.
I the various methods of L.F. amplification avail- amplitication for various values of inductance with
able, resistance coupling for freedom from dis- assumed valve constants.
tortion ‘can scarce be excelled ; choke amplifica-: 24 - i : L
tion, however, is very good, and has advantages in that 4o !!CENRIES oo'HEfqm.Es]' -+'7—l'—“— i
slightly more amplification can be obtamed, and that 20— j e P e
either less H.T. volts are required, or with the same H.T. = L
volts considerably greater voltage swings can be dealt o 127 A
with. = H =
Fe : Al ] = i CEAE i
Ihe theory is quite simple; using Vallawri’s idea of = O o[ ]t
the three-electrode valve—if an alternating voltage e be L:L ﬂ 0t |
applied between grid and filament of a valve having an a5 ;P_,
impedance R; ohms and amplification factor m, the E AL
alternating component of the current flowing through any 4 |
apparatus connected in the anode circuit would be the -l 1]
same as if a small alternator of voltage m x ¢ having o 1]
an internal resistance R; were.connected to the apparatus. 500 1000 pEa AEs
5 == FREQUENCY
| L
o /7 Fig¢. 2.—Calculated amplification curves for a value with internal
-8 =t impedance R; of 30,000 ohms and amplification factor m of 20.
0T 'The capabilities of any valve for choke amplification
& 06 / can be most easily estimated by taking static characteristics
S13 o5 ot the valve and plotting constant anode current curves
@ 04 i with anode volts as ordinates and gricl volts as abscisse.
-3
01 28
0 208 M4 b 6 ™ 3
Le 26
"8, NN
NN
Fig. 1.—Curve showing relation between voltage amplification 240 N N
and the ratio between the external impedance Lp and the internal N 4
impedance of the valve R;. \\ \\
N . i . e 22011 Nt -
Consider the case of a valve having in its anode circuit NS JEL|E
an inductance I., the frequency of the applied IX.NMLT. 2 N =
» ; e N, Np N5 |
being -=—. Then the current through I. will be 2 "%:1 g;‘ N | |
(o= 180111 - -
o therefore the volt Tiwill bl o S T NRD
——5—3 therefore the voltage across I. will be
v Ri* + L%p? 3 2 sl NN .
it and  the volt lification will b Be e NOSOSET
————, an e voltage amplihication will be AT S D e L
v RF + L3p? = 3
I.p i |

TURE + Lipt
Obviously at very high frequencies, when I.p is very
large compared with R; the amplification will bhecome
equal to m ; it cannot be greater than m, which suggests
that *“ high # ’’ valves should be used for choke coupling.
The behaviour at lower frequencies is shown by means
Lp
v RZ + ]‘2/)2
. LA 5 o
plotted against the value of BTV it will be seen that a
1
value of about 3 is sufficient to give very nearly full ampli-
fication.
As an example, Fig. 2 gives calculated values of
11

of the curve of I'ig. 1, where is shown

12 ; S

100 == =4 N
P nct ol 120 Nl = \
d ] T N
O 6 A A N
60— 7 & 5 -4 8 2 -1 O
GRID VOLTS

Fig. 3.—Constant anode curreant curves for the D.E.5B valve.

I'ig. 3 gives such a set of curvéds for an Osram D.E.3B.
valve ; over the range plotted they are practically straight
lines.

A 21
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Choke Amplification.— - : Ce
Suppase this valve is connected up as a choke ampli-
fier and that the choke is_an ideal- choke, that is 1o
say, has am infinite inductance and no D.C. resistance, and
that a H.'T". voltage of 150 volts and grid bias of — 3.5
volts are usedd. Then the anode current will be 1.0 mA.,
and if now we change the grid voltage, there can be no
change in the anode current, since the anode inductance
is assumed infinite. Thus, if we swing the grid volts

-~

\

S %mvi%y{%@%% d ¥ D;ECE/MB_EK 26th, 1925.

_permanently-connected between H.T.f and anode, while
the coupling condenser is connected fo a tapping. Such
tappings allow a comparatively fine adjustment of ampli-
fication ; for example, suppose the choke has 8,000 turns
and at full tap gives an amplification of 18, then if
3,000 turns are bet'weqn H.T.+ and the coupling con-
3,000
8,000
so on, while the flatness of the amplification curve is
fully retained.

denser the amplification will he x 18 = 6.6, and

Fig. 4.—Measured voltage amplification curves for a D.E.5B. valve, the external
impedance consisting of an 8,000-turn choke wound on an intervalve trans-—

. former core and tapped every 1,000 turns.

from o to — 7 the anode volts will swing from 83 to
216, the corresponding grid and anode volts always being
represented by a point in the 1.0 mA. line.

Thus theoretically the valve with this adjystment will
take an input grid swing of 7 volfs without running into
grid current, and deliver an output voltage swing of
216 ~ 83 = 133 volts, the voltage amplification being
133 = 19.

7

Again, without 120 volt H.T. and — 3 volts grid
bias we see that without running ‘into grid current the
input voltage swing can be o to — 6, while the output
voltage swing is 176 — 62 = 114, the anode current
being o.5 mA.

In pgactice, of course, an infinite inductance is not
available, but since the impedance of the choke is large
compared with that of the valve, the above assumption
is approximately true; further, there are losses in the
grid-leak and iron core, so that the full theoretical
amplification is never quite attained.

The upper curve in Fig. 4 shoivs the results of some
measurements of the voltage amplification of a D.E.gB.
valve taken at varying frequencies with a choke consist-
ing of 8,000 turns of No. 42 S.W.G. wire wound on a
closed core of stampings such as are used for intervalve
transformers ; the amplification curve is remarkably flat.

A useful refinement to introduce when making such a
choke is to bring out a number of tappings.
nections are a§ Tig. 5. the whole of the choke bleing

}

The con-~

z R : So far distortionless ampliﬁcation' has been
wl ‘15_57”/—47/"" dealt with, but it is often of value to introduce a_
o L& T 1] s L +——1, certain amount of controllable distortion; the
£S 1 'y ] T tapped choke can be used for this purpose.

5’5 8 | LT | In this case the connections are as in Fig. 6.
>a o |2 T Here the effe}ct of reducing the number of

E el turns, and therefore the anode inductance, is to

N o1 . decrease the amplification at the lower frequen-
500 1000 1500 2000 2500 3000 cies, as would be expected from a consideration
FREQUENCY . of the curves of Fig. 2.

Fig. 4 gives.the amplification obtained with
tappings from one thousand to eight thousand
turns of the same" 8,000-turn choke with a

D.E.5B. valve. -

Thus by reducing the tapping we can amplify the

. higher tones more than the lower, which is sometimes

advantageous when a loud-speaker having a rather low
resonant frequency is used.

The experimental curves given all refer to a ¢ high

""" valve, the Osram D.E.3B.; other valves, such as

O+H.T.
/

Fig. 5 —Tapped choke arranged Fig. 6.—~Connections of tapped
to give volume control without choke for reducing amplification
introducing distortion. on the lower frequencies.

the D.E.3B., D.E.2H.F., and D.E.8H.¥. are also
suitable.

‘Low m’ valves, of course, can be, used, but they
give a smaller amplification, and, what is of greater im-
portance, take larger currents from the H.T. batterv.
They can, of course, deal with much larger input volt-
age swings, but output voltage swing is not much greater.

HIDDEN ADVERTISEMENTS COMPETITION.
The Hidden Advertisements Competition, recently inaugurated in “ The Wireless World,” has proved fo be

N extremely popular,

The recipients of prizes in the first week of the Com-
petition are as follow :—
Courtenay H. Davis, Westcliff, £5.

Ian Redvers Brown, New Milton, Hants, £2,
A. E. G. Kennard, Sidcup, Kent, £1.

A 22
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and the Competition will be continued from week to week until further notice.

Ten Shillings each to the following four :—

C. A. Chiimers, Crookes, Sheffield.

D. E. Eastham, London, 8.W.17.

C. E. 8t. G. Caulfeild, Wimbledon, S.W.19.
H. R. Webb, Tufnell Park, N.19.

B www americanradiohistorvy com
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OVELTIES

3

- A Section Devoted to New Ideas and Practical Devices.

EARTH CONNECTION. -
The usual water pipe efirth connec-
tion is often unsatisfactory owing to
the large surface and inadequate pres-
sure applied by the conventional
earthing clip. A far sournder joint
from the electrical point of view is

Earth connection to the water tap.

obtained by drilling and tapping a
hole for a small terminal, as indi-
cated in the diagram. It is most im-
portant that the tap should be drilledl
only at the point indicated in the
diagram, which is on the out-flow side
of the valve.—H. H.

0000

DRILLING COIL FORMERS.

The diagram shows the construction
of a simple jig for drilling the holes
for winding pegs in the formers of
duolateral and other types of coil.

The coil former is screwed to a
small baseboard by means of a long
wood screw passing through the centre

Dtllng jig for duolateral coil formers.

hole. A thin washer inserted 'under

the head of the wood screw. will in-

crease the friction and prevent the
16

coil former from turning while the
drilling operation is in progress. The
drill is inserted through a guide block
screwed to the Dbaseboard near the
front edge, several holes being pro-
vided m order that the spacing of
the pegs may be varied according to
the type of coil which it is required
to produce.—J. I'. H.

0000

LOUD-SPEAKER CONNECTIONS.

The connections of loud-speakers
and telephones should be so arranged
that Any permanent current flowing
through the windings tends to assist
the field produced by the permanent
magnet. The positive terminal if not
marked + can be located in the fol-
lowing manner. Connect the loud-
speaker to the receiver and adjust the
diaphragm until it just begins to rattle
on the pole pieces, then reverse the
loud-speaker leads and observe the
effect on the tone of the loud-speaker.
If the rattle is increased, or if the
diaphragm has been attracted to the
pole pieces, the
correctly connected, but if the rattle
has decreased, showing that the dia-
phragm is further away from the pole
pieces, it will be necessary to revert
to the previous method of connection.
—R. H.

0000

SERIES-PARALLEL SWITCH.

A neat series-parallel switch can
be constructed with a set of three
valve pins and sockets. The diagram
shows the method of mounting these,
the pins B and C being connected by
means of thin copper strip. With the
pins A, B, and C in the sockets, X,
Y, and Z respectively, the tuning
condenser is connected in parallel
with the A.T.1.

To connect” the tuning condenser in
series with the aerial, it is necessary

-

wWwWWwW americanradiohistorv com

learls are now -

to move the pins into the position
shown at the right-hand side of the

diagram. A is then inserted in Y
To TO
AERIAL EARTH
P

TO FIL
RECEIVER

(PARALLEL)

GRID

(SERIES)

Series-parallel switch.

and B in Z. A separate pancl carry-
ing two sockets electrically joined to-
gether, and having spacing corre-
sponding to the distance Detween the
pins A and C, may be used to earth
the aerial when not in use.—I1.. T.. J.

0000

REFLEX CIRCUIT.

The diagram shows the method of
connecting a low-{requency trans-
former in a simple reacting single
valve circuit, which has proved eflec
tive in increasing signal strength.

The primary winding is connecteil
in series with the reaction coil,

N

AT Sl T

..||]_

Simple reflex circuit.
A 25
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while the secondary is connected
between one end of the variable grid
leak and + L.T. Tt is essential that
a variable grid leak should le em-
ployed, as the success of the circuit
depends upon the correct adjustment
of this resistance. Usually a fairly
high value is required to prevent the
set from howling. The various con-
nections of the transformer should be
tried, as it will be found that ampli-
fication will be obtained with only
‘one system of connections.—A. R, B.
0000 P

CRYSTAL DETECTOR MOUNTING.
If it is found difficult to keep the
crystal detector in correct adjustment
through vibration of the receiver
panel, it will be found an advan-
« tage to mount the detector as a whole

CRYSTAL
DETECTOR

BRASS WIRE
SPRING

iy

Spring mounting tor crystal detectors.

on wire brackets of the shape shown
in the "sketch. The holes already
drilled in the panel for securing the
detector terminals and clips may be
used to clamp down one end of the
-wire loop. The other ends of the
springs are clamped under the
terminals of the detector, which may
have to be remounted on a small
ebonite strip if of the panel mounting
variety. J. C, K

0000

NEUTRODYNE CONDENSER.

A faulty variable grid leak can be
made to give good service as a neutro-
dyne condenser if converted accord-
ing to the directions given in the
iliagram.

'

INSULATING [
MATERIAL 5

R
T i

Neutrodyne condenser converted from
variable grid leak.
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VALVES FOR IDEAS.

Readers are invited to submit brief
details, with rough sketches, where
nécessary, of devices of experi=
mental interest for inclusion in this
section. A receiving valve will be
despatched to every reader whose
idea is accepted for publicatton.

Lctters should be addressed to the Editor, * Wire-
less World and Radio Review,” 130, Fleet Strect,
Lomdon, E.C, and marked ** [deas.”

If the grid Jeak is of the compres-
sion type containing a series of small
discs impregnated with carbon, an
adjusting screw is generally fitted
with a small disc which serves as the
variable electrode of the neutrodyne
condenser. A small disc of mica
should be inserted to prevent short
circuiting.-——G  H. B.

0000

MOUNTING FLANGELESS
. INSTRUMENTS.

Many low-priced instruments which
are quite suitable for testing fila-
ment voltage cannot bhe mounted on
the front of the receiver panel owing
to the fact that they are not provided
with flanges through which securing
screws may be passed.

Panel mounting for a pocket voltmeter.

The diagram shows a very con-
venient method of mounting these™
instruments, which also enables them
to be withdrawn, if desired, for tests
and experiments outside the receiver.
A circular hole slightly larger in
diameter than the instrument itself is
cut in the panel with a special * fly
cutter > by drilling a series of holes
and carefully breaking out the centre
piece. The voltmeter is then inserted

from the Lack, and a round rubber

.
i ’
-
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ring, having va cross-section  of
approximately %in., is stretched over
the projecting: front of the instru-
ment, and so adjusted that it tends
to pull the meter forward against the
projecting point contact and ring
holder. If a rubber ring of suitable
diameter is not available, one may be
improvised with a short length of
rubber tube, held.in position by a
central wire pulled tight and twisted
up with the meter in position.—
H. A
0000
FILAMENT SWITCHING.

When operating 6o milliampere
valves from a 3-volt accumulator
with a fixed resistance in series, some
difficulty is experienced when it is
desired to reduce the number of

valves in use in the receiver. ‘Thus
—~ Q y -]
2 3
-]
P
166 OHM S|
AN
83 OHMS Ay
o

Switching fixed filament resistances for
3-volt, 0-Vb amp. vaives.

a higher value of resistance*is re-
quired when two valves are connectecl
in parallel than when three valves
are being used. When the number of
valves is changed the value of the
fixed resistance may also be changed
to maintain the filament current at
the correct volume by fitting an extra
set of contacts to the changeover
switch between the second and third
valves. The diagram shows how the
method may be put into operation in
practice.—XK. L.
000COo

DISTILLED WATER.

-During the winter months a supply
of distilled water for *‘ topping up ™’
accumulators may be obtained by
melting freshly fallen snow.

When water freezes the ice crystals
form from pure water only, and all
dissolved impurities are rejected.
Supplies of water obtained in this
way should last for several months,
but it is unwise to keep distilled water
too long, as it is knewn that in time
impurities are dissolved from the
walls of the containing vessel.—
R. S.-A. )
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RADIATION IN OSCILLATING RECEIVERS.

Some Measurements with a Vacuo=Junction.

By E. A. ANSON.

VERY wireless receiver in an oscillating condition
is radiating power as a small transmitter; the
current in the aerial is there, and can be measured

if the measuring instrument is sufficiently sensitive. That
power is being radiated by receivers on the broadcast wave-
bands is distressingly obvious in most districts. Some
actual measurements as to what is being radiated may
interest users of valve receivers, and -perhaps cause
persistent oscillators to stop and think.

Nearly all high-frequency measurements make use of
some heating effect when measuring currents.  The system
adopted in these tests makes use of a vacuo-junction,

=®)

OSCILLATING
RECEIVER

HEATER

THERMO:
JUNCTION

_L O

Fig. 1.—Mctkod of ccnnecting the thermo-juncticn and galvano-
meter to the receivers under test.

which has an advantage in that calibration can le carried
out with direct current. Those who are not clear on the
action of a vacuo-junction may find the following descrip-
tion helpful. When either direct or alternating current
flows along a wire heat is generated always. ‘L'he higher
the resistance of the wire and the larger the current the
greater the heat generated. When two dissimilar metals
are joined together, either by twisting or soldering two
wires together, and the ~junction is. heated a small
voltage is set up across the free ends of the wires.
This may be detected by a sensitive direct current galvano-
“meter.  Thus, if alternating current is passed through a

heater wire in contact with a junction of dissimilar metals,
the junction will become heated and the direct current
galvanometer will detect the voltage caused by the heat-

ing.

If the heater and thermo-junction are placed in a

2mfdams

HT

Fig. 2—Two-val\e circuit (H.F. and detector) used in the
preliminary tests. Reaction is coupled to the tuned anode circuit.

I5

glass bulb exhausted of air the sensitivity is increased,
and it is called a vacuo-junction. The diagram below
shows the general layout adopted for the measurements.

The galvanometer was a suspended coil instrument with
a resjstance of 103 chms, giving full deflection for 1 milli-
volt. It was obtained quite cheaply from Messrs. Heay-
herd and Co. The vacuo-junction was obtained from the
Cambridge Instrument Co., Itd. The heater resistance
was 8.76 ohms, and a current of about 10 milliamps A.C.
or D.C. across the heater gave full deflection on the
galvanometer. ‘T'he aerial consisted of one single 7/22
wire, rooft. long and j35ft. high. The ‘‘ earth '’ con-
sisted of 4 wires buried under the aerial and soldered to
the water main at the far end. 'The earth resistance was
18 ohms, so that the total resistance, including the vacuo-
junction, was about 27 ohms.

The acrial capacity was o0.00027 mfd.

The first tests were carried out on a tuned anode and
detector receiver connected as in the diagram below. Re-
action was on to the anode from the plate of the detector,

00005 of
mfa

Fig. 3.—-Single-vulv; reacting receciver which gave the results
shown in the table.

and the anode coil and aerial coil were connected in such
a way as to assist reaction in_the aerial circuit,
Burndept eoils were used in all the tests. In this case
with a H.'T. battery of 8o volts, and using bright emitter
valves at 300 metres, the aerial current when oscillating
was o.25 mitliamp.  With a H.'l'. of r4o0 volts the aerial
current rose to 1.5 milliamps. ‘Tests were then carried

= _—

!
I Ae1 ial C’urrent Milliamperes.
H.T. i | Tuned to
Valve. | Volts. | ! 2EH-326
! | Maximum.| Just Just not Metres
| Oscillating. | Oscillating. Min.
| | 2caction.
l a8 R |18 0.7
Marconi- 80 | 1.3 3.0 2.0 0.8
Osram| 100 6.1 | 4.1 l 3.4 0.9
“R. | 120 | 80 4.3 38 | 15
" f
10 1.4 l 1.2 0.5 0.7
D.ES3... 60 1.8 2.0 1.0 1.1
80 9.0 | 3.0 2.5 1.8
A 27
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Radiation in Oscillating Receivers.—

out in greater detail on a one-valve set.
as may be seen from the |

a typical one-valve circuit,
diagram,

The wavelength used was 326 metres.

~ the resuits obtaified, which are fairly representative of
the radiation that can e put out into the ether by a one-
With a counterpoise in place
“of the earth and a bught emitter at 8o volts H.T. the
aerial current increased to 5.1 m1llmmp=
coil used was only lalg.,L enough to give normal reaction,
and was not ‘chosen so as to get as much radiation as
Full reaction con-
sisted in placing the coils almost touching, and gave a
Tust oscillating needs no explana-
tion, whilst just not oscillating was such that distortion

valve set when oscillating.

possible.  An S.4 coil was too small.

maximum of radiation.

Thornton Heath.

Germany : KK7, 4LV, KXIiI, KDPL.
Czecho-Slovakia : OK1, AA2. Sweden:
SMTQ, SMVS, SMUK, SMWF, SMXU,
SMXX, SMZS, SMZZ. Finland : 2CO,
2ND, 2NL, 2NN, 3NB, 5NF. Italy:
1A8, 1BD, 1GB, 1RM, 1BB, 1BP, NTT.
Russta : RCRL, NRL. Norway : LA4X,
LAl1A," India: HBK. Tunis: OCTTU.
Palestine : 6YX. Malta: GHA. Yugo- _
Slavia : 7XX. Switzerland : 9AD, 9BR,
9XB. Canada : 1AR, 2BG, 2F0. Porto
Rico : 4JE, 45A, 4UR. DBrazil: 1ADB,
5AA, 5AB. Chma: GFUP. Denmark :
TZM. Java: ANE. Miscellaneous :
NISR, ' GB1, EAC9. FL, OCML,
Frénch Morocco : 'N-LAB, FW, GCS,
SDK, GHK, GB2, SDK. TU.S.A.: 410,
40A, 4RM, 4TP 4TV, 4XE, 8ALY,
BBPL 8B'1H 8DPL 8DON 8\D(w,
8G7, 81Q, 87T

{0-v-0.) W,
Belfast.

November 3rd to 17th. .

Great Britain : 2AK,' 240, 2EQ, 2JU.
2VS, 2QB, 2GY, 2V0, 2MX, 5HX, 58K,
5MO, 51K, 5KO0, 5X0, 5PM, 5RB, 5H(:,
5ID, 57U, 6BQ, 6LB, 6FA, 6AH, 6KB
6LJ. Fl'ance 8DD, 8\’\’()/ 8QR, 8VX,
80Q. 8PAX, 8GRA. 8TK. 8MH, 8RIC,
8FW, 8JD, 8HM, 8B, 8SG, 8JF, 8DSH,
8G:M, 8DK. 8AU, 8PKX, 850T, 8HFD.
8W7Z. Italy: 1AS, 1AF, lBB 1BD,
1GB, 1RM. Holland : OWC. OQX ZPA,
OKV 0KW, 0GG, 0CZ. Switzerland :
HOXB. Germany : 4LV, 4WU. Argen-
tine : BAlL. U.S.A.: 1CH, 2CVJ, 2GK,
3JO. 4JE. 4TV, 4SA. Sweden : SMXR,
SMYV. Finland : 2CO, 2ND. B(qulm:
G6, . K3. Czecho- Slovakm XA2, Hun-
gary : 1CF. Java: ANE.

(0-v-1.) Below 60 metres.

J. P. Allen (G6YT),
Thornton Heath.

Java : ANE. India:
B7Z28P, BZAl. B7Z5AA.
4SE. U.S.A. : 4TV, 8DON,
8EQ, WIZ, \VIR NKF,
Canada : IAR
MAROC ain :

LMDF

A. J. Warven.

IIBK. Brazil :
Porto Rico :
8ALY, 8FL,
NVE. 971
Mowcoo : F8MB,
EAR2l.  Norway :
LAlA, Yugo-Slavia : YS7XX.
Czecho-Slov akia : CSOK1, CSAA2
Luxembourg : LOOR. Mesopotamia :
1DH,- GHH. Finland: 2ND, 2NM,
5NF, 2CO. Switzerland : 8AD, 9BR,
~ 9KD. Miscellaneons : GB1, (¢BZ. FB1,
POB1, AIS1, SDK, AIN, FW, OCML,
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of speech “occurred,
had not been reached.
It is obvious from these tests that a tuned anode re-

The circuit was

DECEMBER 16th, 1925.

although the oscillation ‘¢ plonk ’

ceiver will cause very much less disturbance than a detec-

The table shows
transmitter.

aerial current;

The reaction

crystal receivers.

Calls H@'@r@u

Extracts from Readers’

Logs.
I\ISR NTT, SGC NKY. Telephon\
I‘8HU FBBF IIRG, KXH, G200,

G2"<A,
G2LZ.
{(0-v-0.) Below 50 metres.
* M. E. Coaffee. »
Bath.

November 22nd to 29th.

T.S.A : 1TACIL, 1AH. 1AMF, 1APV,
1AVF, 1AXA, 1BV, 1CCX, 1CH, 1CK,
1ICMF, 1II, 1KA, 1KS, 1RD, 1RR,- 18I,
1UCK, 1YB, 1YG. 1Z8J, 2AET, 2AGQ,
2BKR, 2BQI, 2CV,-2GK, 2KR, 2WR,
2XAF, 3APV, 3BWT, 3CNU, 4LV,
6BUC, 6HM, B8AQK, 8BPL, 8B\VVV
8CBI, B8CES, 8DAF 8DON, 9DNG,
9V0O{ NKF, WIZ, \VQO Ca,nada: lAR.
Avgentine : LPZ. Chile: 9WF. Brazil :
1AB. Porto Rico: 4JE. Cuba: 2JT.
Africa: A4X, OCDJ. Palestine. 6ZK.
New Zealand "4AC.  Miscellaneous :
INCC, RRP, RKX, MWF,. U NISP,
UNTT (Adllatl(’) -

(0-v-1, " no aerial or

earth). 10.50
metres. .

G. W. Salt.

Haslemere.

Great Britain : 2K7. 61.G, 5DK, 2KF,
2NM, 2UV, 2GO0, 2GY. France: BQRA
8PKX, 8I\ 8D,K 8EE, 8RPB, 8LV,
8EW, 8RB. 8TOK. Denmalk 8NN.
Hol]and 0GG. Italy: 1BD, 1 AM,
U.8.A.: WIZ.  Scorpion. - Miscel-
laneous : PCLL, 1GB. Maroc.

- N. Gutteridge.
Birmingham.

November 3rd to 29th.

TU.S.A.: 1ATJ, 1ACI, 1ARK, 1AAO,
1BGC, lBKF 1CCX. 1CH, 1CKP 1CMF,
1CNP, ICI\H’ ‘1CAL. 11N, IIB lRR
181, lTP 1728, 2AKY, 2CGJ, ZCTG
ZCVJ, 2BNN, AGQ, 2GK 2KU
2MM, 2ZV, 3AHA, C’)BHV, C’)CBV,
3IW, C’:DH, 3JO, 4IB, « 4TV,
5YD, BALY, B8AJ, 8AWA, BAYY,
8ADM, B8BGN, B8BNII, 9AJJI, NISP.
Canada : 1AR, 2FO, 2BG! Bermuda:
BER. Brazil: 1AB, 1BC, 2CC, 2IG,

A
www americanradiohistorvy com

tor valve straight on the
reacting on the aerial would appear to be quite an efficient
It is interesting to note that even before
oscillation has occurred there may be quite a considerable
caused presumably by the decreasedl
aerial circuit resistance.
have any but the transmitter frequencies; and should act
as a local relay station to the benefit of neighbouring
It is hoped
realise from these tests that their receivers are emitting
quite considerable power when oscillating and will cause
annovance over many square miles of country.

-aerial. A one-valve recelver

‘This aerial current would not

that valve users will

5AB. . Argentine: AFI. Australia :
3EF. New 7Zealand: 4AG. Miscel-
laneous : XGB1, GFI’', KPL, RRDP, RGC,

ZHC, FW.

(0-v-1, Grebe.}) 30-70 metres.

B. Swith.
Sheffield.

During November.

Spain:  EARI14. Holland:  QKV,
PCMM, OPX, 0BL, PCLL, OKW, 0QX,
OPM. ~ France : 8DK. 8JC, 8QR, '8FDR.
8HU, 8HSF, BEE. 8I'KX, 80(Q, 8TX,
8GP, 8CA. 8TK. 8IX, 8TOK. T.S.A.
KDKA, 8MC, WIZ, 2ZU, WIR, 8JQ
WQO, Zr\MJ 3AFQ, 1CK, 1MT, 1AIU,
8BGN, 8GZ, 1AEP. lCNF 1CDV,
lCM\ lQ\I 8COB, 1YB, WGY. Ger-
nany : KK7, POW. Italy 1BF. 1GW.,
1AS, 1MT. Belgium : 4Y7, P2, T2
Sweden SMVB, SMZZ, SMVS, SMUK.
Porto Rico: 4UF. Czecho-Slovakia :
AA2. Scandinavia : 2C0O. Unknown :
OCML, FW, V2BXT, SDK, MIZ, AIN.

(0-v-1.) On 25-70 metres.

A. 8, Williamson.
Beckenham.
November 5th to 19ths
Australia : 1AL, 2CM, 2DS, 2RJ, OYT

3BD, 3BM, 3BQ, 3EF. I\e\\ Zealand :
/110 ZAC 2AQ, 2X 4, 4AA, 4AC, 4AK,
4AR, NRRL Br '1le 1AB, 1AC.
Philippine Islands. : 1HR, 1CW
iheard '1400 G.M.T.). China : GFUP,
NEQQ. W. Indies: 4JE, 4RL, 484,
ATV,  T.8.A.: 5AHP, 5EE, 5QK,
6AWT, 6BIJX. India: HWEK. South
Africa: 0-4Z, 0-4ZA. )

All on 30 to 40 metres.

U.S.A. : 1AST, 1BGI, 1CCX, 1CMP,

1KA, lPL PR, 4SA 4TV,
Ou 10 to 20 metleq
G. E. Hitcheok (G-6GH),

Itdly 1RG.

Birmingham.

Since October 30th, 1925.

Brazil : 1AB, 1AC 1AF, 1A0, 1AP,
1AX, 1{7T, HA, and 5AA. Argentma
DEZ2, DE3.- Porto Rico : 4JE, 45A, 4VR.
Vew Zealand : 4AA, 4AM, 4AS 2XA.
Australia : 2CW, Indla HRK,
America: 3WO, 3LJ, 3NI, SHG, 3JW,
3AUV, 3AFQ. 3LW 3JO, 4TV, 4RM
410, dAM 4RR, 5A8P. Canada’: lAR
2F0.  Various : NISM, UNTT, TOU
BST, WIZ, WIR, VVQO (,301\1
CSAA2, Y7XX, AIN. 4

(0-v-0 recel\'er.) 30 to 50 metres.

T. S. Calder.
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News of the Week in Brief Review.

DUBLIN BROADCASTING.
Phe oilicial opening of 2N, the new
Dublin broadeasting station. is expected
to take place hefore Christmas. 2RN

will operate on 380 metres.
0000

BROADCAST RECEPTION IN COLOGNE

As a sequel to the evacuation of
Cologne by the British troops the ban on
wireless receivers is removed and a huge
sale of receiving apparatus is already in
progress.

The Rhineland area will shortly be sup-
plied with broadcast pregrannnes from
a high power station lo be erected ad

Cologne or Dusseldorf.
0000

SHORT-WAVE FACTS AND NOTIONS.

At the annual general meeting of the
Radio Society of Great Britain, to be
heid this evening (Wednesday) at the
Institution of Electrical Engineers, Mr.
Duncan Sinclair will deliver a lectuve
entitled *“Some Facts and Notions about
Short Waves.”” The meeting will begin

at 6 p.m., tea being served at 5.30.
0600

OXFORD UNIVERSITY WIRELESS.

The claiins of wireless research have at
last been recognised in Oxford University,
the Vice-Chancellor having given his per-
mission for the formation of a society.
Accordingly, on December 1Ist a Uni-
versity Wireless Society was established
with a membership of over forty. The
Hon. Secretary and Founder is M. Erie
Cuddon (Merton), from whom particulars
of membership may be obtained.

0000

THE BROADCASTING ENQUIRY.

The next meeting of Lord Crawford’s
Committes appointed to udvise as to the
future policy of hroadeasting will be held
to-morrow (Thursday) in Committee Room
No. 4 of the House of Lovds at 4 p.m.,
when evidence will be tendered on behalf
of the Newspaper |’roprietors’ Association
and the Newspaper Societv.

A further meeting will take place on
Friday at the same time and place to
bear evidence on behalf of

1. The euntertainment industry :

2. The Music Publishers® Association,
Limited ; and

3. Messrs. Chappell and Company as
concert-givers and the lessees of the
Queen’s Hall.

Ty

SINMULTANEOUS BROADCASTING IN
SWEDEN.

Sweden’s official and private broadcast
ing stations are being interconnected by
underzround or aerial wires, according to
Phe Electrical Review, the main station
at Stockholm forming the exchange point.
Awmplifiers are situated at vavious spots
on the different routes, and to prevent

This

A NEW WIRELESS COMPASS
interesting frame aerial is used in con-
junction with the radio compass installed

at Charleston, Mass , by the U.S. Navy,
to assist warships in computing their
position when approaching the coast.
the stations nearest Stockhetm from ab-
sorbing ton much of the power, resistances
are inseried n the fesd to each local
amplifier.
0000
MOROCCO UP TO DATE.

it Ceuta, in Spanish Moroceco, u society
has been formed to carry ont the estab-
lishment of a broadecasting station operat-
ing with a power of 250 watts.

WIRELESS ON GIANT PASSENGER
'PLANE.

Readers who take an interest in the
900-inetre telephony of the Imperial Air
ways machines should listen for the new
Vickers-Rolls-Royee *° Vanguard,” which
lias now been handed over to the Com-
pany after service trials by the Air
Ministry.

I'his giant machine, which provides
saloon aceommodation for twenty passen
gers, has been fitted with a wireless tele-
phone installation of the latest type.

o000

FIRST WIRELESS BEQUEST.

With the trme American faeir for the
unusual, officials in New York have dis-
covered, after an exhaustive search
through lezal files, that the late Mlr.
Edward F. Gordon, of New York, whose
will has just been proved, was the first
man Lo bequeath a wireless set. ‘The
legatee is Mr. Gustave W. Lnerfl, of
New .Jersey.

0000
A WIRFLESS PIONEER.

Captain Charles Crompton, who has
just retived from the position of Chief
KEngineer of the Glasgow Post Office, will
be remembered by mauy as one of the
early experimenters with the inductive
wireless svstem invented by the late Siv
\W. H. Precce. Early in 1895, when the
submarine cable between Oban and the
Island of 2Nlull was broken, (‘aptain
Crompton succeeded in establishing com-
munication  without  wires  between
Mevern, on tiie mainland, and Craignure
in Mull. using Preece’s system. ‘The
service operated successfully for ten days
nitil cable traffic was resumed.

0000

OFFICIAL PRAISE FOR .S, AMATEURS.

In a letter of appreciation to Mr.
Hiram Percv Maxim, President ol the
American Radio Relay League, the U.S.
Secretary of Commerge. Mr. Herlbert
lfoover, prvaises the accomplishments of
the Anmerican wireless amateur, Refer-
ring to the recent natienal radio confer
ence. Mr, Hoover stated that he was
particalarly  glad that no sieps were
taken which would hinder in any way
the activities of wireless amatenrs in the
wavebands allotted to them.
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R.S.G.B. APOLOGISES.

Under-estimating the probable response
to an invitation given from the 2LO
mijcrophoune, the Radio Society of Great
Britain-now feels under an obligation to
apologise to several hundred people. Mr.
H. A. Rock, the speaker, intimated that
free tickets to a demonstration at Self-
ridges could be obtained on application
to the Society’s offices. The response,
however, was unexpectedly large, and
several hundred listeners who applied for
tickets were disappointed.

o000

FREE STATE AND D.F.
In view of the present state of the
national finances, the I'ree State Minister
for Industry has declined to recommend

_the establishment of a wireless direction-

finding station for assisting ships in dis-
tress, He points out that the statidns at
Valentia and Malin Head have so far
intercepted every S.0.S. from ships near

. the\ Irish coast.

s co0o

PHYSICAL AND OPTICAL SOCIETIES'
EXHIBITION.

The Exhibition of the Physical Society
of London and the Optical Society, which
annually attracts a considerable number
of wireless experimenters, is to be held
on January 5th, 6th and Tth, 1926, at the
Imperial College of Science and Tech-
nology, Imperial Institute Road, South
Kensington. The exhibition will be open
in the afternoon from 3 to 6 o’clock, and
in the evening from 7 to 10 o'clock,

Some 70 firms will exhibit scientific
apparatus, and among interesting lectures
to be delivered will be that of Major
W. 8. Tucker, D.Sc., who will deal with
" Electrical Listening™ at 8 p.n. on
Jannary T7th. The exhibition will be
open to the general public without tickets
on the third day; on January 5th and 6th
tickets will be required, these being ol-
tainable from Professor A. 0. Rankine,
Imperial College of Science and Tech-
nology, South Kensington, S.W.7.

0000
SHORT-WAVE BROADCASTING FROM
WGY,

As a wireless research centre, the ex-
perimental labovatories of the (iencral
Llectric Company at Schenectady, New

~ York, probably vank among the largest

in the world. At the preseni time no
fewer than nine transmitters, some of
them breadeasting, are operating from
this spot  Kach has its own antenna
system and individual wavelength for its
special task. The stations transmitting
programmes from the WGY studio are
ZXAG on 379.5 nietres, 2XK on 109
metres. and 2XAF on 41,88 metres. C.W.
transmissions are conducted from 2XAZ
on 214 metres, 2XAC on 80 metres, 2X AD
on 21 metres, and 2XAW on 15 metres.
2XAH, which works on 1,560 metres,
1s undergoing changes in design at the
moment, but will resume transmissions
in the near fature, From 11 pm.
(G.M.T.) onwards on Mondays, Tues-
days, Thursdays, and Fridays, 2XK and
2X AL transmit WGY's programmes on
109 and 41.88 metres rvespectively,
A 30
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SPEECH AMPLIFIERS IN LONDON
COUNTY HALL.,

In connection with the_installation of
speech amplifiers in the County Hall,
Westminster, referred to in our columus
last week, we understand that only ex-
periments have been conducted with the
appatatus, which  has since  been
dismantled.

. 0000
D.F. TO THE RESCUE.

Duwring vecent gales the value of wire-
less as a means of bringing aid to ships
in distress has again been proved. The
Anglo-Newfoundland Development Cown-
pany’s ship “Geraldine Mary,”” on a
recent vovage, received a wireless mes-
sage from the s.s. “ Stikleslad,” stating
that she had hroken her propetler shaft
and ueeded {o bLe {owed to St Jolin's,
Newfoundland,

CAIRO CALLING.

The aerial and coun-~
terprise of SRE, an amateur-owned
broadcasting station which sends out
weekly concerts in Cairo. The station is
referred to in the next column.

The ‘“ Geraldine Mary " nsed her Mar-
coni divection finder to locate the
** Stiklestad,” and went to her assistance.
Owing to rough weather, four days
elapsed before a towing wire could be
taken aboard the “ Stiklestad,”” and dur-
ing that time tlie ships twice lost touch
with one another, having been blown as
much as 50 miles apart during severe
hurricanes.

On  each occasion ihe
Mary © was ghle to find the ““ Stikle-
stad ' by means of, wireless bearings
taken with the Marconi direction finder.
Finally the crews succeeded in passing a
towing wire.

‘¢ Geraldine

o000

FOUR-ELECTRODE VALVE RECEIVER.
An  error occurred in the circuit
diagram showing the wiring of the four-
electrode valve receiver on page 728 of

wWiww americanradiohistory com

_ should be easily traced.

- - -
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Y

the issne of November 25th. The con-
nection passing from the earth terminal
and the condenser C, are joined together
on {o vne df the terminals of the Dubilier
variometer. Unfortunately these leads
are shown terminating on one of the
moulded legs of the variometer.

cocoo
AMATEUR BROADCASTING IN CAIRO.

A propesal is  afoot tn  establish a
wiveless club in Egypt, which would le
open to keen amatewrs of all nationali-
ties who are resident in “the country.
Much of {he present enthusiasm is due
to the efforts of Mr, O, Castellani, who
for some {ime past has operated a private
broadeasting station (SRE) in Caivo at
his own expense. !

The power of the station is of neces-
sify Jdow, the present input heing about
40 watts, but {he results obtained are
yaported to le excellent and the trans-
missions are highly appreciated by "a
growing body of amateurs in Cairo and
the smrrounding distrvict. .\ view of Mr.
Castellani’s station is shown in {he photn-
eraph on this page.

cooo
NEW CLEARTRON DIRECTORS.

Messrs. Cleartron Radio, Ltd., manu-
facturers of the well-known Cleartrun
range of valves. make the interesting an-
ncuncement that Sir Edward Marshall
Hall, K.C.. and Major G. E. Miller
Mundy have joined the Board of Dirvee-
torate,

~ coo0o
AVOIDING INTERFERENCE IN SPAIN.

A novel system of unified control in
Lecadeasting is being {vied in Madrid,
which possesses three stations alt likelv
to clash when operating simultaneously.
The three stations—Radio Castilla, Radio
Iberica, and Union Radio—have come in
an arrangement whereby the available
period for transmission is eoually shared
between them. Three periods of time
have been taken. viz.: four to six p.m..
six 1o eight p.m.. and ten p.m. to one
a.m,, and each of {he three stations lakes
its allotied veriod throughont the month.

Such a scheme undoubtedly solves the
interference, Lut it cannot be said to he
a satisfaclory solution of the demand for
alternalive programmes.

0000

A STOLEN WIRELESS SET.

Thefts of wircless receivers have for-
tunately been uncommon in the past, but
a recent case shows that even these in-
struments ave not immune from the
attentions of the light-fingered. A six-
valve Zenith TPortable Receiver was
stolen frdm the London office of the
Colonial Technical Press, Ltd., at 36,
Southampton Street, Strand, W.C.2, on
Thursday afternoon, December 3drd. The
set i3 enclosed in a black leather suit case
and should be easily recognised by a
large ** Z " let into the leather next to
the handle. As the set is probably the
only one of its kind in the country, it
Any reader who
discovers the whereabouts of the set
would do a service by notifying the
Colonial Technical Press, Ltd.
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A Section Mainly for the New Reader.

H.T. SUPPLY FROM THE MAINS.

The high-tension battery is prob-
ably the most expensive item to
maintain in a wireless receiver—at
any rate, in a set using valves suit-
able for loud-speaker reproduction.
LEven the largest capacity batteries
seldom have a life exceeding six
months when in continuous use at a

MAINS 240 v

1@,:,—2
120 Vv %
-L | 60V
-—— T
O
- -Lj%\l 80V
60
: oF o U
o—
Fig. 1.—Lamp potentiometer with
smoothing circuits.
discharge rate of some 10 milli-

amperes. High-tension accumulators,
of course, offer a good solution to the
problem of anode current supply, but,
unfortunately, they are easily
damaged by incorrect charging or
short-circuiting, and also involve a
fairly heavy initial expenditure.

In considering the question of
H.T. voltage supply, it should be
realised that, generally speaking, the
1..¥. amplifying valves will be re-
sponsible for the consamption of the
greater part of the current used.
T.uckily, these may often be fed by
““ smoothed ’’ direct current supplied
by the house-lighting mains. Some-
times, indeed, when this supply is
fairly free of *‘ ripple,” it may he
used for all the valves, without going
to the trouble of installing unduly
elaborate filtering devices.

A certain amount of latitude
generally permissible as to the volt-
ages applied to most modern valves,
and it will be found that 6o volts for
H.F. and detector and 120 volts for
L.F. valves will be sufficiently cor-
rect in the majority of cases. A suit-

13

1s -

able arrangement for obtaining these
pressures is shown in Fig. 1, where,
as will be seen,” three lamps are used
as a form of potentiometer. It 1is
assumed that the supply voltage is
240 (a very common one). Two 6o-
volt and one 120-volt lamps are con-
nected in series; thus the sum of the
rated voltages of the lamps equals
that of the supply. Whatever the
supply voltage may be, this point
must be observed, and it will gener-
ally be possible to obtain a combina-
tion of lamps of suitable type. All
should have approximately the same
current rating ; in the example shown,
the 6o-volt lamps must have double
the ratgd wattage of the 120-volt
lamp.

The drop of voltage due to the
resistance of the. chokes has been
ignored ; this is hardly likely to he
appreciable in actual practice. These
chokes may be of the type used in
low-frequency intervalve couplings,
while all the condensers should have
a capacity of from one to two micro-
farads.

Another method of obtaining some-
what similar results is shown in I'ig.
2. In this case 120 volts is obtained
by tapping across one or two lamps
if that rating connected in series. A
fixed resistance, shunted by a large
condenser, is inserted in the low-volt-
age lead. ‘This resistance, which
should lLe of the wire-wound tvpe.
should have a value of something in
the neighbourhood of so,000 ohms.
depending entirely on the number and
types-of valves used, etc. It should
really be adjustable, in order to meet
various operating conditions, but, as
far as is known, no variable resistance
with sufficient current-carrying capa-
city is at present on the market. It
is, however, well within the capa-
bilities of the average amateur con-
structor to make ‘a suitable resistor
by winding an ounce of No. 4;
S.8.C. “ Eureka ” or similar resist-

www americanradiohistorvy com

ance wire on a bobbin former, with
some ten equally “spaced tapping
points connected to the studs of a
scléctor switch.

A double filter or smoothing circuit
is included in the second arrange-
ment. This will help to still further
reduce ‘“ bum,’’ but, of course, the
second choke and condenser may be
omitted if it is not considercd neces-
sary.

If it is found difficult to eliminate
exttdneous noises one or more of the
valves may be supplied by an ordi-
nary H.T. battery. Even if this ex-
pedient  becomes  necessary  the
arrangement will still be well worth
while, provided we are able to feed
our low-frequency valves from the
mains. It is generally found that
the ““leaky grid”’ rectifying valve
is the most likely source of trouble
in this direction.

A large fixed condenser should be
connected in series with thé earth
lead ; sometimes, however, for short-
distance reception it is found that
better and quieter operation is ob-
tained without any earthing other
than that supplied by the mains.

The simplest way of determining
the actual voltage on the anode of

120 v. 120V +
+ >
o

<

~

< o

+ 120V Z
60 <
SR S ekl :
o a

Fig. 2.—An alternative arrangement for

H.T. supply from D.C. mains.
any valve is to take a rcading with
a milliammeter connected in this cir-
cuit, and then to substitute tempo-
rarily an H.T. battery, the voltage
of which is adjusted until a similar
plate cwrrent is -obtained, other
factors remaining constant.  The
measured voltage of the battery will,
of course, then be equal to that of
the main supply.
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However ‘‘ noisy '’ the current sup-
ply may be, it always seems possible
to smooth out variations sufficiently to
operate a set consisting of a crystal
detector with two or three stages
of resistance-coupled low-frequency
amplification, .and such a receiver is
to be recommended to these having
direct current, and who are situated
sufficiently near broadcasting
station.

The use of a counterpoise in place
of an earth will often result in a dis
tinct improvement, and should be
tried where circumstances permit of
it.

cooo0

'LONG WAVES ON A “ NEUTRODYNE.”

There is-no doulst that the 2 H.T7.
neutrodyne receiver would be even
more popular than it is were it easier
to adapt for reception of stations

.. operating on the longer wavelengths.
Thare are good reasons for the fact~
that designers are chary of introduc-

“ing such complications as interchange-
able H.¥. transformers . or ‘other
possible alternative methods of attain-
ing the same end. If, however, one is
willing_to sacrifice the high-frequency
amplifier .on the long waves, it is
comparatively = simple  matter. to
arrange for the reception of the high-
power station in the manner indi-

/ _ .
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Fig. 3.—Neutrodyne modipcations

‘T'he change-over is

cated in Fig. 3.
effected by inserting a loading coil in
the grid circuit, moving the aerial

connection, and joining the high
potential end of the resulting tuned
aerial-earth circuit to the grid con-
denser of the detector valve, as shown
in the dotted lines. 1f the modifica-
tions are carefully carried out there
should be no appreciable loss of effi-
ciency on the short wavelengths.
The switches used in the grid circuits
should De small and of low capacity;
while the lead joining them® might,
from practical considerations, be
fitted with plugs in such a way that
it can be removed when the amplifier
is being used for its normal purpose.

DISSECTED DIAGRAMS.

Amplification,

TESTING FOR FAULTS.

The testing device consisting of a -
pair of telephones and a battery con-
nected in series with the suspected
circuit is most helpful in locating
faults when used with care.

In testing for insulation in a circuit
having a parallel,&pacity (either in
the form of an actual condenser or of
incidental capacities) it may be that

‘a decided click is heard when making

contact, which may lead to the
erroneous assumption that a leakage
is present. This click is merely duc
to charging current flowing into the
condenser ; provided that no click is
heard when the circuit is broken,
cverything is probably in order.

No. 10.—A Valve Detector with One Stage of Resistance Coupled

For the benefil of those who have nol yel acquired the simple art of reading circuit diagrams, we are
= giving weekly a series of skelches showing how the complele circuils of typical wireless receivers are

built up step by step.

Below is illustrated the method of applying resistance-capacity low-frequency

amplification {o a deteclor—a poin! which seems to puz:le many readers.

H.Tr

1
=

qlo———o

1

o+

, .ng r%xv

2

+

Two valves, with filament circuits com-

pleted in the usual manner. An aerial

iuning coil, shunted by a variable con-

d , is con ted between grid and

fllament of the first valve, a leaky grid

condenser being hllserted for rectifica~
tion.

The plate circuit of the detector valve is
completed through the reaction coil
(which may be variably coupled to the
grid coil), a high resistance, shunted by
a very small fixed condenser (to bye-

pass H.F. currents), and the H.T.
. battery
. -
N
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Differences in voltage set up across the
resistance are communicated to the grid
of the L.F. valve through a fixed con-
denser, the choke being inserted to keep
H.F. impulses off the %rid. Negative bias
is applied through the feak resistance, and
phones are inserted in the anode circuit.
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A Review of the Latest Products of the Manufacturers.

TWO USEFUL BELLING LEE
PRODUCTS.
The pin and socket connector manufac-
tured by Belling & Lee, Ltd., Queensway
Works, Ponders Iind, Middlesex, is fitied

Belling Lee short circuiting

socket.

plug and

with a lever so that the counectors can
be short-civcuited. This is a very usefnl
device, and its principal application is
for introducing a tuning coil for loading
a 200-500 metre circuit to receive on a
wavelength of 1,600 melres.

Another useful component is a connec-
tor strip consisting of bent metul stamp-

The Belling Lee connector.

ing with holes apd grooves 30 that tele-
phone tags or other wires can be easily
connected together on a common terminal.

0ooo
A LOCKING COIL HOLDER.
The Power Wireless Co., Wexhau

Road, Slough, Bucks, is manufacturing
a complete range of adjustable coil
holders. As can be seen from the illus-
tration, the design is particularly simple,
and the coil holder is consequently low
priced, vet, nevertheless, it is quite
reliable, and can he depended uponto give
satisfactory service in any set where
tuning is carried out by means of coils
of the plug-in type.

A special feature consists of providing
a locking action for the movable holders.
The long extension handle is threaded at
the end where it enters the spindle of
the coil socket, and by rotating ile
operating knob the extension arm is
caused to bind on to one of the brackets,

giving a very secure and rigid fixing.
Thus the coil can be freely operated by
means of the extension handle, and
when in the correct posi-
tion the knob is rotated
wd the coil locked.
Connection to  the
sockets is  picked up

through  the  bearings,
thus  dispensing  with
flexible leads. Fixing

bolts and nuts and drill
ing template ave supplied
with ithe holder, the tem-
plate giving the position
for the fixing bolts and
also for holes for back
of pauvel connections.

Two-coil holder made by Messrs. The
Power Wireless Co. The moving coil can
be locked in any position hy rotating the
operating knob.
The coil holders are obtainable with a
nickel-plated or bright brass finish.
0000

DECKO DIAL INDICATORS.

The well-known pointer supplicd by A.
F. Bulgin and Co., 9-11, Cursiter Street,
Chancery Lane, London, 12.C.4, for indi-
cating Justrimment settings, is now avail-
able in a modified form. The pointer is
raised about jin. above the surface of the
panel for use with dials whieh do not fit
down closely to the panel face.

0000

LISSENOLA LOUD-SPEAKER UNIT.

It is in the construction of sets .of the
cabinet- type that the amatenr so often
needs a loud-speaker movemcnt suitable

www americanradiohistorv com

for connection to the horn which forms
part of the cabinet work. A low-priced
unit of reliable construction suitable for
this purpose is produced by Lissen, Ltd.,
Lissenium Works, Friars Lane, Richmond.

A moulded ebonite liousing is made use
of to enclose the adjustable electro-magnet
unit and to give support to the diaphragm,
Four semi-circular magnets are used to
produce the permanent field, and these

Lissen loud-speaker attachment.

are held iu position and at the same time
clamped lo the soft iron pole pieces by
means of screws in the same manner as is
usually employed in telephone and ear-
piece construction, each pole piece carry-
ing a winding with a resistance of 1,000
ohms. The permanent magnets are nickel
plated to prevent rusting, while the back
mounting plate is galvanised. A spring
washer and serew operating through the
back of the case provides an adjustment
of the air gap letween the diaphragm
and the ends of the poles. The Stalloy
diaphragm is somewhat thicker than the
diaphragms usnally employed in telephone
receivers, and the stiffening thus afiorded

probably f{ends to eliminate resonance
effects.
0000
PANEL BRACKETS.
Vertical panels are now invariably

adopted in receiver consiructivn secured
to a horizontal biaseboard carrying the
heuvier compouents.

To hold the panel and bascboard cor-
rectly at right-angles the use of metal
angle brackets is essential, and quite a
good type is produced by Peranne & Co.,
Ltd., Diamond Works, Regent’s Purk
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Toed, Church End,. Finchley, London,
N.3, in the form of an aluminium press-
ing. The sides of the bracket, which are
turned over and provided with holes are
yuite rigid, the actual corner not being

i
 ——

Aluminium angle bracket, a product of
Messrs. Peranne & Co., Ltd

opened as is often the case, and which
would have the effect of weakening the
bracket. -

The reader is reminded that the longer
edge should be attached to the softer
-material, and therefore when bracketing
an ebonite panel to a wooden baseboard
the longer edge should be attached to the
wood

0000

THE M. & M. CRYSTAL DETECTOR.

Crystal detectors are in such universal
use that it is to be expected that every
endeavour would be made to produce a
wide range of types in which the primary
object in design is to provide easy ad-
Justment. Several models are, of course,
obtainable,- but a common defect is that
either .the construction is too simple or
the mechanism to produce fine adjustment
too complicated. The M. & M. detector
is quite a good practical job, made up
from clean and well-machined parts,
liberal in dimensions and robust.

The accompanying sectional diagram
shows the various adjustments that can
he obtained and the control which is pro-
vided for giving a critical setting” The
crystal, which is mounted in a good form
of - spring cup, can be rotated whilst the
wire contact rotates on an eccentric, and
can search out almost any point on the
crystal face. A very delicate adjost-
ment is obtained by driving the wire
contact forward against a spring. The
glass dust-proof cover, which is ahnost
an essential feature in detector design,
prevents the crystal surface and the wire
contact from becoming oxidised or cor-
roded by the action of the atmosphere.

Wirel
" World

McMICHAEL RESISTANCE CAPACITY
COUPLING UNIT.

A gredat deal of trouble can be saved by
making use of a specially constructed unit
for resistance capacity coupling in pre-
ference to selecting the various necessary

‘components and separately mounting
them. . Wiring up, too, is simplified.

The McMichael unit consists of a well-
finished ebonite base carrying suitable
clips for supporting the anode resistance,
.the grid leak and the coupling condenser.
The method of assembly entirely elimi-
nates wiring between these components,
-the connections being niade by short metal
straps, whilst the clips used to interchange
the resistances are held down by means
of the four terminals, which are con-

McMichael resistancr capacity coupling
unit.

nected up in the amplifying circuit in the
same way as the terminals of a trans-
former.

The units are supplied both for H.F.
and L.F. amplification, and the experi-
menter can interchange various values of
anode. resistance and coupling condenser
to suit the conditions existing in the
amplifying apparatus. Standard type
MceMichael resistances ave employed, in
which the resistance material is clamped

& between two brass end pieces.

The special merit of this McMichael
unit is that it can be introduced into
almost any receiving set to replace trans-
former coupling without the wneed for
drastic structural alterations.

cCGCOoO0 g
BALTIC VALVE HOLDER.
The Baltic valve holder, obtainable

from I.. .J. Hydleman and Co., 32, Queeun

Sectional drawing

showing the action of

the M: & M. crystal

detector. (McLeod &

McLeod, 329, High

Holborn, London,
w.C))
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Victoria Street, London, E.C.4, is in-
tended for baseboard mounting, and is
attached by means of a screw passing
through the centre.

The design differs from many of the
existing types on the market, inasmuch

Baltic low-capacity valve holder.
sockets are ebonite covered.

The

as a circular mount is employed, to
which the sockets are bolted by the
screw terminals.  Capacity between the
sockets is thus kept to a minimum by
avoiding the inclusion of solid insulating
material.  The sockets are ebonite
covered to prevent accidental contact be-
tween the filament pins of the valve and
the plate socket of the holder, thus elim-
inating the risk of burning out the fila-
ment when inserting a valve.
0000

CLIX RING TAGS.

A ring connector has recently been in-
troduced by Autoveyors, Ltd., 84, Vic-
toria  Street, Westminster, London,
N.W.1, to facilitate the making of a con-
nection between flexible wire and Clix
plug and socket counectors.

The *‘ring tag’ is really an eyelet of
suitable dimensions, and with a liberal
groove for accommodating the strands
of the wire. The wire is opened out to
a 'V formation and twisted ronnd the
ring tag, making reliable contact, and, if
desired, the wire can actually be soldered
without difficulty, as the surface of the

The Clix ring tag, showing the method
of making connection between a flexible
conductor and a Clix plug.

tag is tinned. Although essentially de-
signed for use with Clix connectors, the
tag can with advantage be adopted in all
instances where “connection is required
between a terminal and a flexible lead.
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A NEW RESISTANCE-COUPLED
AMPLIFIER. :

Coupling Condensers and Resistances Mounted Inside the Valve.

i

HI, ideal amplifier of electrical oscillations would
be one which gives even amplilication over the
greatest possible range, for example. from 7100 f0

1,000,000 oscillations per second.  Amplifiers with trans-
formers and choke-coil coupling—those chiefly employed
hitherto—cannot possibly satisfy the demand for a com-
pletely faithful reproduction, because transformers and
choke coils have, in all circumstances, certain natural
oscillation frequencies which leadd (o distortion of the
current curve, _ . )

Tt has been known for  vears past that a faithful
amplification could only be obtained Ly the resistance
amplifier, awd a description was recently given in this
journal how, by the method of von Ardennc and Heinert,
a high degree of amplification can also be obtained with
the resistance amplilier, so that this apparatus is not
inferior in efficiency to the transformer amplifier, but is
considerably superior to it as regards the quality of re-
production. A special advantage  of the resistance
amplifier is that it can be used equally for
high-frequency and low-frequency amplifica-
tion. Iormerly the view was held that with
a wavelength of about 1,000 metres a limit
was set to the use of the resistance amplifier
which could not be passed. 1t has, how-
ever. been found that considerably better
results can be obtained if one uses suitably
devised resistance material and avoids as far.

It has Leen found. in fact, that many re-
sistances of high ohmic value give rise, not-
withstanding their small dimensions, to a
certain clectrical fatigue, which acts as if a
condenser of , say, 30 cm. capacity were con-
nected in parallel with the resistance. This
equivalent capacily, which is increased still
further by the parasitic capacities of the
circuit and the valve, is the reason for the
loss of effliciency on short waves.

Resistance Construction.

AMuch has been accomplished by the new
resistances of very small dimensions, which
.are manufactured by the Toewe-Audion firm
of Berlin, and which consist of an extremely
thin metal film on a support of good insu-
lating material.  These are frec from elec-
trical fatigue, and are, morcover, indepen-
dent of the potential applied to the resist-
ance. By the use of such resistances, there-
fore, the sphere of utility of the resistance-
coupled amplifier is extended considerably.
Now, advancing still further, Dr. S. Loewe
has recently taken a radical step in order
to climinate also the parasitic capacities of
the wiring to such an extent as, generally

Twe-stage resistance-coupled
amplifler.

By Dr. H. KRONCKE.

speaking, had only been possible in theory. The diminu- :
tion of these capacities is, in fact, only possible by keep-

ing the Jleads as short as possible, and by running them

at a sufficient distance apart. But Dr. Loewe has,obh-

tained the shortest connecting leads possible by enclosing,
the whole resistance amplifier, consisting of coupling re-

sistance, grid condenser, and grid leak, together with the

amplifying valve, in a glass bulb. He did not stop

there, however, bui at once enclosed two, and even three,

stages of a resistance amplilier in a glass bulb, together

with the clectrodes of the valves. A valve is thus ob-

tained which, as regards size, is similgr to a small trans-

mitting valve, but which is in eflect an amplifier unit for

clectrical ascillations of any desired frequency between

about 1,000,000 and 100 per second.

Advantages of Unit Construction.

. The manufacture of such amplifiers was depenglent
upen both the high ohmic resistances and the grid con-
densers being able to bear without injury
the high temperature to which they must be
heated for. a considerable time during the
pumping out of the valve. When, how-
ever, such an amplifier is completed, jts
construction in a vacuum has, of course,
the advantage that the individual parts of
the circuit are not subject to variations of
atmospheric conditions.  Such resistance
amplifiers are suitable, for instance, for
long-distance reception without reaction, in
that two or three stages of high-frequency
amplification can be connected to a crystal
detector, and this can be followed bv two
stages of low-frequency amplification.” The
purity of the reception and the quality of
the transmission exceeds anvthing hitherto
known in the matter of long-distance recep-
tion, and, by reason of its claritv, is re-
miniscent of erystal reception with tele-
phones in the vicinity of the broadcasting
transmitter.  ‘There is the additional advan-
tage that the consumption of current of the
new multi-stage amplifier is very small, as
has already Leen described in a previous
issue.’  The operation of the amplifier for
the reception of rather short wavelengths is,
of course, still somewhat dithcult at times,
but there is no doubt that these last diffi-
culties of high-frequency amplification will
soon “be overcome, and that, by means of
low-frequency amplifiers, one will obtain
an ideal receiver piving good signal strength
and pure reproduction, and one in which it
is only necessary to turn a single condenssar
for the purpose of adjustment,
Ve Wirdiss Warld, Sepleniber 23rd, 1925.
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Secretaries of Ldcal Clubs are inviled to send in for publication clib news of general inlerest. All photographs pudlished will be paid for.

Wcolwich Radio Society.

In the November number of the
society's lively little magazine, ** The
Oscillograph,’” some trenchant remarks
are made upon a recent ** junk sale”
in which the bids for good apparatus in
many cases did not reach a quarter of
the wlholesale price of the article.
Whetlier * junk sales’ are carried ont
with greater success by other societies is
a questionable point, but the Woolwich
Society has decided that this form of
enterprise must ccase unless a more
acquisitive  spirit  prevails amongst the
members.

The number of transmitting amateurs
on the society’s membership roll is slowly
but steadily increasing. 2LT, 2QQ, 5QN,
S5FL and 2BAY are already owned by
members, and three other members have
entered applications,

0000

Tity of Belfast Y.M.C.A. Radio Club.
Some interesting historical material was
provided in a lecture on ‘* Aerials,” given
by Mr. J. Forsythe on November 27th.
The lecturer first dealt with the ex-
periments of Kelvin, Faraday, Hertz, and
Marconi, enumerating the discoveries of
each. Capacity and inductance were next
considered together with the various
theories regarding the transmission of
radio signals round the earth, the lec-
turer’s opinion being that the Heaviside
layer theory, in the light of present-day
knowledge. appeared the most rational.
In the lively discussion which followed
a number of members sketched the shape
and height of their aerials on the black-
board.
Iion. secretary : Mr. John J. Cowley,
4, St. Paul’s Street, Belfast.

FORTHCOMING EVENTS.

: WEDNESDAY, DECEMBER 16th.

: Radio Secietu of Great Britain.—Annual
General Meeling.—AtL 6 p.m. (tea at
8.30 p.m.) At the lustitution of
Etectrical  Engincers, Péace,
.c.2. Lecture: = Some Facls and
Notions about Short Waves,” by v
Iruncan  Sinclair,

Barnsleu  and  Distriet  Wircleas A ssocia-
tion. — Valve Rceception and Circuits.

Halifax Wireleas Club.—PDisewssion erening
opened by Mr. J. R. Clay (2YF).

Golders Green and Hendon Radio Socictu.

1t 8 pon bt the Cluh Howss. Willi.
field Way, Golders Green, N..1).
Lezture: “ Infra Ked Ruws as A pplied
to Radio.” by Mr. (. G. Bicke, M.LE.L.
THURSDAY, DECEMBER 17th.

Chelmsford Engineering Societu.—At the
Fast Anglian [nstitwte of duriculiure.
Lecture: " The Operotion of Trans-
fermers,” by Mr. S, .Austin Stigent,
MAIEE., M1 Amer K.

Walthamstow Amateur Radio  Society.
Lecturc: ** How to Sturt Tranamitting,™
by Mr. Stanley Ward, M.1.E.i.

FRIDAY, DECEMBSR 1s5th,

Shefield and  Distriet  Wireless Society.
Elcmentary Lecture (3): " Wavelength,
Capocity, and Inductance.”

MONDAY, DECEMBER 2ist.

Haclkney and District Radio Socicty.— 41t

p.m. At the Holy Trinity Inati-
tule, Mayheld Road, Dalston Junction,
k.8, “What Can be Donc¢ with a
Three-velve Set,” by Mr. A. Bell.

TUESDAY, DECEMBER 22nd.

Bolton and District Radio Society.—Open
night.

Saroy

Lewisham and Bellingham Radio Society.

A keenly interested gathering witnessed
an  unusual demonstration given on
December 1st by Mr. Riddle, who showed
what could be done with ““a valve, three
batteries and a junk Dbox.” With this
material Mr. Riddle constructed a prac-
tical milliammeter with which he illus-
trated his lecture on the plotting of

curves and the determination of valve
characteristics.
Hon. seeretaries :

My, C. E. Tynan, 62,

Ringstead Road, Catford, S.E.6; Mr.
J. A, Clark, 35, Boones Road, Lee,
S.E.13.

cooo

Dulwich Radio Club.

November was a very successful month
for the club.

An interesting resumdé of the history of
broadeasting was given on the 9th by
Mr. Wlhitehonse, deputising for Captain

West, who was unable to attend. For
two hours the lecturer’s audience was
entertained  with  accounts of the

apparatus  used for ordinary transmis-
sion and for outside broadecasts; many
amusing anecdotes being related in con-
nectior with difficulties encountered. On
the 16th of November Mr. Gay, of the
Sueatham Radio Society, lectured very
ably on the subject of A.C. rectifiers for
H.T. supply, discussing in detail various
methods of chemical and valve rectificu-
tion.

A debate o the question: -‘Is H.I.
amplification of any real value in vecep-
tion?”’ was held on November 23rd. As
an outcome of the discussion it was
generally agreed that on the Dbroadeasy
wavelengths some form of H.F. amplifi-
cation wias both advantageous and desir-
able. With rezard to the short wave-
lengths the problem was admitted to be
a difficult oune, due to the enormously
high frequencies dealt with, and some
valuable suggestions were made with a
view to further experiments in this
direction.

Hon. secretary : My. W. T. Milsom, 15,
Forest Hill Road, E. Dulwich, 8. E.22.

ROUND THE WORLD IN A WEEK-END.

R. J. A. PARTRIDGE (G 2KF), ofi Collier’'s Wood,
S.W.19, again conducted a series of *“ round the world”’ on 3540 metres
tests on Sunday, December 6th, and we give helow an

extract from his log :—

G.ALT.

5th December, 1925.
6ZK

5.45 p.m.—Exchanged with
Signals, Palestine.

6th December, 1925,

signals

2.40 a.m.—Worked with O A4Z, Streeter, of Cape

Town, S. Africa.
4.30 a.m.—Worked U 3AHA. U.S.A.
5.0 a.m.—Worked U 2GX, U.S.A.
8.0 am —Warked Z4AS, Dunedin, N.Z.
12 noon.—Worked N 2NV, Finland.

1 pm.—Worked D 7TEC, Copenhagen, Denmark.

A 36

1.30 till 2.30.

18R, NAJD, and U.8.A. 6’s.

Listened to two-way communication

Philippine stations
U 6CTO heing

hetween

a steady R.4, whilst the Philippines were R.5.

Reported
strength.

Army

3 p.m.—Worked for an hour with A 6AG at Ingle-
wond, nr. Perth, W.
R.6. consistent and little fading. R.

6 p.m.—Worked CRP. a station located at Delhi, India. i:S

Australia, who was steady
7.
7

7 p.m.—Worked A 3YX at Melbourue.

8 p.m.—Closed down.

In every case the signals from G 2KF were reported as
heing pure D.C. and steady with very little fading. 1
signals received were those of A 6AC, who was exceptionaily

strong aad cjear.

2 B B ey
~NoDhOREO
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A 6AG stated that he was the manager of the Perth Broad-
casting station 6WT, which works on 1,250 metres, and that
his times were from 1 ty 6 aam.. Western

Australian tinte.

-
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POLARISATION OF WIRELESS WAVES,

Experiments in the Transmission of Vertically and Horizontally

Polarised Waves.

By R. L. SMITH ROSE, Ph.D., M.Sc.,, AM.LE.E.

N a recent article published in this journal!, Dr.
E. F. W, Alexanderson has drawn attention to the
importance of a study of the polarisation of wire-

less waves, particularly in connection with the transmis-
sion of short waves over long distances. It will be in-
teresting, therefore, to describe some experiments carried
out by the writer, which illustrate very clearly the planes
of polarisation of waves as normally propagated along
the earth’s surface. 'The term *‘ polarised ’’ originated
in the study of optics and its extension to wireless,
althcugh perfectly correct, is in some ways unfortunate,
since most electrical engineers E=ELEGTRIC FORCE

associate the term with a
magnet or an instrument em-
ploying a magnet, such as a
polarised relay.

H=MAGNETIC FORCE

DIRECTION OF TRAVEL
OF WAVE

Planes of Polarisation in

Electromagnetic Waves.

Fig. 1.—Directions of the elec-
tric and mag etic fields in re-

romagnetic wav
An  electrom gnctic waive, Iation to the direction ¢f propa-

whether its wavelength be in
the optical or the wireless
region, is said to be polarised when the directions of the
oscillatory forces in the wave are confined to delinit
planes. If, for example, the electric force is confined
to a vertical plane, the wave is said to be vertically
polarised.  Since it is known that in a wave the magnetic
force is always perpendicular to the electric force, the
magnetic force will always be horizontal in this case.
Further, it is known that the direction of travel of a
wave is perpendicular to both the electric and magnetic
force, and this direction will, therefore, le horizontal in
the above instance (see I'ig. 1). If, now, while keeping
the direction of travel of the wave the same, we arrange
that the electric and magnetic forces shall change places,
as shown in Tig. 2, we shall have obtained a wave which
is horizontally polarised. A little consideration of the
case of a wave in which the electric force is neither
vertical nor horizontal will show that this can be resolved
into two component waves polarised in a vertical and hori-
zontal plane respectively.

wave,

Polarisation of Light.

Now in the tase of optics it
can be demonstrated that ordinary
white light consists of a collection

E of waves polarised. in all direc-
tions in a plane perpendicular to
the direction of travel, and the
heam of such light waves is said
to be ‘‘ unpolarised.”” There are
certain arrangements, however,
YThe Wireless World, September
16th, 1925, p. 373. '

Fig. 2.—Horizontally

polarised wave. in which

the direction of the elec~

tric field of force is

parailel to the earth's
surface

gation in a vertically pcolarised

which can be set up Ly which the effects obtained vary
with the plane of polarisation of the light. Two such
cases are the reflection of light waves from a plain sheet
of glass, and the transmission of waves through certain
crystals, such as tourmaline. If a beam of white light
Js passed through a crystal of tourmaline, the resulting
transmitted light will be polarised in a plane parallel to
whaf is termed the optic axis of the crystal. If the
crystal is rotated in its own plane about the direction of
the beam as an axis, no change in the intensity of the
transmitted light will be observed. This is due to the
fact that, whatever may be the direction of the optic
axis of the crystal, the sum of the components of the
vibrations of the white tight in that direction is uniform.
Supposing, however, after having obtained plane polar-
ised light from thé first crystal we transmit this through
a second crvstal. If the second crystal has its axis
parallel to that of the first, a maximum proportion of the
plane polarised light will pass through it. = As the second
crystal is rotated ahout the direction of the beam of light
as an axis, the light passing through it will gradually
diminish until when the axes of the two crystals are at
right angles none of the light will pass through the
second crystal. Such an experiment demonstrates the fact
that no light can pass through a crystal, with optical
qualities similar to that of tourmaline, except that which
has a component of vibration parallel to the optic axis of
the crystal. "
Polarisation of Waves from a
Hertzian Oscillator.

Let us now proceed to consider

the nature of the polarisation in \
wireless waves such as we are ordi- L
narily accustomed to deal with. b .
Taking first the simplest case of the OJD
generation of waves by an elementary = T
Hertzian oscillator, the directions of ;o
the electric and magnetic forces will CD y
e as depicted in IFig. 3. The lines ,,’/’
of electric force (shown dotted) are o

seen to be in vertical planes parallel
to, and intersecting in, the oscillator
itself, while the lines of magnetic
force are horizontal circles with the
centres at the oscillator. It is a
fundamental condition that at every
point in the space surrounding the oscillator the direc-
tions of the clectric and magnetic forces shall be perpen-
dicular to each other, while the direction of travel of
the wave is at right angles to both of them.

If we consider the state of affairs at some distance
from the oscillator, it will be found that in the horizontal
plane through the centre of the oscillator the wave is
travelling in a horizontal dircction with the electric force

A 30

Fig. 3.—Directions of
the efectric and mag—
netic fields generated
by a simple Hertzian
oscillator.
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Polarisation of Wireless Waves.—

vertical and the magnetic force horizontal. This case is
illustrated as wave No, 1 in Fig. 4. In the same dia-
gram wave No. 2 is shown as travelling in upward direc-
tion at an angle 6 to the horizontal, and while the mag-
netic force is still horizontal, the electric force is tilted
backwards at angle 6 to the vertical. As the angle ¢ is
increased, the intensity of the radiation decreases steadily,
becoming zero in the vertical direction. We thus sec
that the maximum radiation from this simple type of
Hertzian oscillator, which is assumed to be oscillatory at
or above its fundamental wavelength, is-in the horizontal
direction, and that in this direction the electric force is
vertical and the magnetic force horizontal. In the path
of such a wave. therefore, the maximum e.m.f. will ‘he

T EWWAVE No 2
//
e Eq
-5 boH,

FEaa TSI S W SN T | S JL-». WAVE No 1

Fig. 4.—Direction of the electric field E; at a

distant point in the horizontal plane passing

through the centre of a vertical oscillator, and

& Ea, in a direction making an angle ¢ with the
horizontal.

induced in a vertical aerial or in a loop with its plane
vertical and parallel to the direction of travel of the
wave. No e.m.f. will be induced in an aerial whiclh is
entirely horizontal or in a horizontal loop. The simple
oscillator is thus seen to radiate waves which are polar-
ised with the electric force always in the vertical plane
containing the direction of travel of the wave; in other
words, the waves are vertically polarised.

Let us suppose now that the oscillator is turned so that
it lies horizontally as depicted in ¥ig. 5. The directions
of the forces will have the same relation to that of the
oscillator as- shown in I'ig 3. In the horizontal direc-
tion through the centre of the oscillator the wave will
contain a vertical magnetic force and a horizontal elec-
tric force (Fig. 6). This means that no e.m.f. will be
induced in a vertical aerial or loop, and for maximum
reception the aerial and loop must be arranged in the
horizontal plane, the direction of the aerial being such as
to be parallel to the electric force. The radiation from
the oscillator in this position is now said to be horizontally
polarised.

Polarisation of Wireless Waves from a Transmitting

Acrial.
H .
In converting the ideal
g case of the Hertzian
4 oscillator to the more
wf practical case of an
7 aerial connected to earth,
, we may first suppose that
© / —0 the aerial is a straight,
Fig.ﬂs.-—ﬂeruliu; osc'irllntor in vertical wire, and that
a horizontal position. The mag- S

netic force is now vertical, and Fh(' _earth h?lnw has an
the electric force horizontal. infinitely high conduc-

‘The waves are, therefore, hori~ 1 1 5 N
zontally polarised. twvity. It is, then, quite
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accurate to consider the aerial as half of an oscillator,
the other half of which is formed as an image below the
surface of the earth. The process of radiation from
such an aerial is of the form depicted in Fig. 7, in
which the half loops of electric force accompanied by

“the concentric circles of magnetic force are shown being

thrown oft from the aerial at each period of oscillation.
It will be seen that at a distance of a few wavelengths
from the aerial (as at point P) the electric force at the
earth’s boundary surface is vertical, -and the magnetic
force at this point will be horizontal and perpendicular
to the direction of travel H

of the wave. 3
If the aerial possesses , . _________

horizontal as well as ver- ™\_enp view oF
tical components, as in OSCILLATOR IN FIG. 5
the mverted I. type, it is Fig. 6.—Another aspect cf the con-
. " ; ditions depicted in Fig. 5.
evident that the former
will contribute to the radiation in such a manner as to
give a horizontal electric force and a vertical magnetic
torce at the earth’s surface. Illustrating the case dia-
grammatically in Fig. 8, the electric and magnetic fields
marked E, and H, respectively, due to the horizontal
portion of- the aerial, will be superimposed on those
marked 1, and H,, due to the vertical portion of the
aerial.  But we must remember that a complete image
of the transmitting aerial is formed below the earth,
and that therefore the image of the horizontal portion
will also contribute to the radiation. A consideration of
the case as shown in Iig. 8 will show that at any instant
the current in the horizontal member (2) of the aerial is
exactly equal to the current in its image (3), and that

ELECTRIC
FIELD \
AERIAL\
Té& ‘{\ “ P SURFACE
B = OF EARTH

L

rig. 7.—Form of the radiation from a vertical aerial.

theretore at the point P on the earth’s surface the forces
E, H, «ue to the image will be exactly equal and oppo-
site to those (¥,H,), due to the horizontal portion of
the aerial. In brief, there will Le no horizontally polar-
ised waves radiated along the earth’s surface, and the
forces in the waves set out will be those shown as E H,,
i.e., vertically polarised. Another way of viewing the
position is that the horizontal portions of the electric
force and the vertical components of magnetic force
create eddy currents in the earth, the secondary fields
due to which are cxactly equal and opposite to the
primary fields in the wave, and thus eliminate these com-
ponents at the earth’s surface.

If, however, we are considering the radiation in an
upward direction from the earth’s surface—for example,
towards the point Q—the distance of this point from the
member 2 and its image 3 will not be quite equal, and
there will therefore be a resultant of horizontal polar-
ised waves in the radiation in this direction. In the case
of short wave working when the aerial may be operated
at wavelengths Lelow its fundamental, or the distance

A
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Polarisation of Wireless Waves.—

between the flat top of the aerial and its image may be
comparable with the wavelength, the consideration of
the nature of the polarisation in the waves emitted
becomes much more ‘complicated than in the case con-
sidered above, and would need to be calculated for cach
specific example.

Effect of Finite Conductivity of the Earth.

Tt will be noted that in the above discussion it was
assumed that the earth possesscd an infinite conductivity
at wireless frequencies, a state of perfection which evi-
dently cannot prevail’ in actual fact. The effect of an
imperfectly conducting earth is to decrease the equivalent

currents in the image, so that in the case shown in Fig. 8

the forces E,H, will be less than those E,H, due to
the aerial, and there will therefore be a small residuum
of horizontally polarised waves sent out along the earth’s
surface. From a recent experimental determination of
the conductivity of the earth, however, it can be shown
that the currents in the image are only a few per cent.
less than those in the aerial at ordinary commercial wave-
lengths. We should expect to find that in the radiation

Fig. 8.—Diagram explaining the absence at the earth's surface of
horizontally polarised waves in the radiation from an inverted L
aerial,

received on the carth’s surface from ordinary transmit-
ting stations, the great majority of the waves are verti-
cally polarised. This deduction from theoretical prin-
ciples has been verified experimentally in two ways : first,
by ascertaining directly the plane of polarisation of the
waves received from 4ypical transmitting stations, and
secondly by making two deliberate attempts to radiate
horizontally polarised waves along the earth’s surface.

Experimental Verification of the Theory.

In conjunction with Mr. R. H. Barfield, the writer
has developed methods for the absolute determination of
the directions of both the electric and magnetic forces in
wireless waves. These methods were fully described in
4 recent issue of Experimental Wircless,* with details
and photographs of the apparatus employed. A long
series of systematic observations carried out during the
past two years with this apparatus has shown that the
radiations received from various transmitting stations
operating on wavelengths of from 350 to 12,000 metres
has shown that the arriving waves are very accurately
polarised in a vertical plane so long as the transmission
is -in the day-time and free from the usual night
phenomena. One effect of the finite ‘conductivity of the
earth was observed in that the electric force of the arriv-

1 Lxperimental Wireless, September, 1925, p. 737.
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ing waves was not quite vertical, but was tilted forward
slightly in the direction of travel of the wave. But as
the angle ot departure from the vertical is only a frac-
tion of a degrec on long waves, and never more than
3° on the shorter waves, it is evident that the resulting
Jdiminution of e.m.f. induced in a vertical aerial is prac-
tically negligible, and that the e.m.f. received on a hori-
zontal aerial is nearly, if not quite, zero. In all cases
it has been found that the magnetic force was accurately

horizontal or parallel to the 6'DIA

carth’s surface, so that no ot

signals could be received on | E___

a horizontal loop. l )42 TURNS T
Coil Aerial for Radiation L 36 AMPEREsl
of Horizontally Polarised = | = A ——— —-

Waves.
In the first of the at- oengéiron %
tempts made to radiate

horizontally polarised waves
the transmission was made
from a large coil aerial
arranged with its axis vertical as shown in Fig. 9. The
coil was actually a large aerial tuning inductance, whose
dimensions were about roft. high by 6ft. diameter, and
which contained forty-two turns. The aerial and earth
connections were removed from the inductance, which was
then tuned with a dummy aerial circuit to the required
wavelength. In this condition a current of 36 amperes
was obtained in the coil. Now such a transmitting ar-
rangement racdiates in two ways. First, owing to th
vertical height of the coil, it will act as an .ordinary
vertical aerial, which, although only roft. high, is carry-
ing a current of 36 amperes. This part of the radiation
will evidently be vertically polarised in the normal
manner. Secondly, it will act as a coil transmitting aerial
with its axis vertical instead of horizontal as is usually
the case. Although the radiation from a coil is known
to be considerably less than that from an aerial, it must
be remembered that this coil gave 1,512 ampere turns in
a circular area 6ft. in diameter, and that therefore the
magnetic field inside and outside the coil was quite con-
siderable. The direction of this magnetic field is shown
in Fig. 10, from which it will be seen that the waves
emitted were horizontally polarised.

It will be understood, therefore, that the radiation from
this coil transmitter was a mixture of vertically and hori-
zontally polarised waves, and that if these were trans-
mitted equally well over the earth’s surface, the polarisa-
tion of the waves arriving at a distant receiver should
have some direction intermediate letween the vertical and
horizontal. At a (istance of nine miles from the trans-
mitter, however, adequate signals could be received on
either a vertical aerial or a frame coil, Lut the arriving

Fig. 9,—Coil aerial used for
experiments in the transmission
of horizontaily polarised waves.

. \
» - ~ \
Yl Y
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-

:

Fig. 10.—Direction of the ma%netic fleld produced by the coll
aerial in Fig. 9.
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Polarisation of Wireless Waves.—

waves were found to be vertically polarised. The -hori-
zontal component of the magnetic field was exactly at
right angles to the direction of transmission, and no
trace of a vertical component of the magnetic field could
be found. .

Horizontal Hertzian Oscillator.

In the second attempt to transmit horizontally polar-
1sed waves, a very large Hertzian oscillator was set up
in a horizontal plane. The oscillator was actually the
earth screen of a large transmitting aerial, which was
removed for the purpose of this experiment. This screen
was cut in two halves, which were then connected to the
secondary circuit of a spark transmitter. By this means
a horizontal oscillator was formed, whose dimensions were
6ooft. long by 1s5oft. in width, the height above the
ground being about ¢ft. A diagram of the arrangement
is shown in Fig. 11. The natural wavelength of the
system was found to be about 8oo metres, and by insert-
ing series condensers this was reduced to 450 metres, at
which adjustment a current of about 4 amperes was

/

r 600 j
A7 / yd /
w0 Vi yd //
_Z £ w74 Vs 2
yd A 4

Fig. 11.—Moedifled counterpoise excited from a spark transmitter
for the purpose of radiating horizontally polarised waves.

obtained at the centre of the screen. Great care was
taken to prevent the possibility of any vertically polarised
waves being emitted. The coupling between the primary
and secondary coils of the transmitter was made very
loose, to reduce any capacity connection to earth, and
the vertical portions of the ‘“ aerial ** circuits were only
1ft. or 2ft. long, and even over this length the leads
with current in opposite directions were run side by side
with a spacing of a few inches, these distances being
negligibly small compared with the dimensions of the
screen.  The polarisation of the waves emitted by this
arrangement was measured at two recetving stations dis-
tant 11.5 and 93 miles respectively. At both stations
the waves received were found to be exactly similar to

Wireless
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those from any other station, i.e., vertically polarised.
While this result is perfectly consistent with.those ob-
tained in showing that horizontally polarised waves can-
not be transmitted along the earth’s surface, it may be
wondered how it was that the waves became converted
into those of the vertically polarised type. One possi-
bility is that the precautions taken to prevent vertical
electric fields in the transmitter itself were not so efficient
as they were: considered to be. But another and more
probable explanation is that the field -in the neighbour-
hood of the transmitter was modified by the presence of
various objects such as trees or ‘metalwork in the locality.
A long wire, for instance, which is neither entirely vertical
nor horizontal throughout its length would have a current
induced in it by a horizontal electric force. Any re-radia-
tion then taking place would introduce a vertical com-
ponent -into the original electric field; which would evi-
dently form part of the total radiation of the whole
system.

Conclusions.

It may be fairly concluded that the above experiments
provide adequate proof of the theoretical deduction that
horizontally polarised wireless waves can be transmitted
over the earth’s surface, only with difficulty, if at all,
and that the effect of such waves is entirely negligible
compared with the cffect of any vertically polarised waves
emanating from the same transmitter. It must be re-
membered, however; that this does not preclude the prac-
ticability of projecting horizontally polarised waves up:
wards at an appreciable angle of elevation to the earth’s
surface. If subsequently these waves are deflected down-
wards from the upper portions of the earth’s atmosphere,
and their plane of polarisation is rotated in transit, it is
evident that they will be detectable with a receiver em-
ploying a vertical aerial at some considerable distance.
We have here the nucleus of the idea of the possibility of
one system of secret wireless communication, in which
signals sent from a transmitter to a distant receiver can-
not be detected by receivers situated at intermediate
points. The study of the propagation of such polarised
waves is being pursued by small groups of workers in both
this and other countries, and the results obtained are
bound to have a great influence on the future of short-
wave wireless communication.

WHAT IS BEING SAID.

A WORD FOR THE BROADCASTER.

““The further we look into this broadcasting business
the more we realise the tremendous responsibility that
devolves upon those entrusted with organising the pro-
grammes. An ordinary concert often takes weeks to
organise properly, yet day after day this inexorable
organising for broadcasting goes on. FEach and every
day a complete programme calling for the best artistic
talent available must be prepared. '

““ When summing up the programmes, therefore, it is
but fair to consider them generally. Broadcasting is the
most inexpensive form of entertainment the public can
get.”’—Wireless Weekly, Sydney, Australia.
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« SUPER-HET.'* WISDOM.

‘“ To many the super-heterodyne is an alluring proposi-
tion largely because it is new. But those who
settle down soberly to the construction of a six- or seven-
valve ‘super-het.' are, at any rate, progressive, and in
all probability will encounter some instructive surprises
before they are through with the task. Later, if the
Geneva conferences bear fruit, they may derive diminishe«l
satisfaction from their costly arrays of valves, but their
Jlabours will certainly not have been in vain, for anyone
who can build and operate successfully a ‘super-het.’
has learnt a great deal which only practical experience
can teach.”’—A anchester Guardian.
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Newcastle’s Birthday. :

Newcastle Station’s- third birthday
occurs on December 24th, and a special
birthday programme is in preparation by

0000

A Stable Yard Studio.

The station was started three years ago
in rather a hurry, in order to safisfy the
local demand for listening facilities. From
a studio point of view, therefore, the
arrangements were rough and veady.
The first concert was transmitied from
a stable yard, where the microphone was
placed in an old cart and the artists had
as stable companion an old watch dog,
who added to the liveliness of the broad-
cast by barking vociferously at every

item.
cooco

The New Premises.

In celebration of the anniversary. New-
castle’s new studios and offices will prob-
ably be ready for use on December 23rd.
They are situated in New Bridge Street.

~in ‘a bnilding which was formerly used as

a hospital. The chief studio will be much
more roomy than the old one in Eldon
Seuare, its dimensions being 37ft. 6in.
by 42ft. 6in. In addition, there will he
a talk studio, 16ft. by 13ft. 4in.

[elelielte)
s

When is a Frenchman a €ockney ?

A French listener living at Chatou
sends me an amusing comment on the
broadcasting of Bow Bells from 210,
While the Dbells were ringing his little
daughter was born; but although the
happy. event occurred within sound of
Bow Bells, his patriotism shrinks from
admitting that the baby girl is a
Cockney. ** Notwithstanding this inter-
national incident, and the confusion it
may provoke,”’ he says, ““we in Chatou

want still to go on hearing Tondon

. calling.”

s

0000

Ringing in the New Year.

The Albert Hall Ball on New Year’s
Eve in aid of the Middlesex Hospital and
British Empire Service League will be put
on the ether, and dance music will be
broadcast’ from midnight until 2 a.n. on
New Year’s Day. The B.B.C. expects to
“go over”
the Lnell of the dying year, and the

just as Big Ben is sounding-

SAVOY HILL TOPICALITIES

By Qur Special Correspondent.

music will form a Dbackground to West-
minster’s chimes,
Q0QO

Education in Holland.

T learn from Savoy Hill that the Rotter-
dam educational authorities have estab-
lished & commiltee which has the task
of looking after the education of the chil-
dren whose homes are on the thousands
of river and canal boats in Ilolland, and.

BROADCASTING

BERLIN'S NEW
STATION. A photograph taken at the
opening of the new station at Koenigs-
wusterhausen. near Berlin. On the left
is Dr. Bredow, Secretary of State, who
performed the opening ceremony. Herr
Graf von Arco, the celebrated German
wireless engineer, is seen on the right.

incidentally, of the parents of such chil-
dren. The committee.has now decided
that as far as possible all boats on in-
land waters shall be provided with receiv-
ing sets, in order that those on board
may take advantage of educational items.
The sets will not be supplied free, Lut on
the hire purchase system at a cost within
the reach of the skippers.
0000

Shorthand Speed Tests.
' T.ord Riddell, who it rhis year's Presi-
dent of the TIitman Fellowship, is to

-
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broadeast speed tests for shorthand
writers from the London studio .on
January T7th, He will dictate at

speeds of 100, 150, and 200 words a
minute, and will choose passages from
celebrated authors. : -

0000
\

Food for Critics.

It is usual at shorthand classes to take
bits from newspaper leading articles for
the purpose of speed tests; but if Lord
Riddell and the B.B.C. were to take a
similar risk the critics would no .doubt
come down on them like a ton of bricks
and accuse them of spreading political
propaganda in a subtle form. One has to
be so careful nowadays.

0000

Sir George Henschel to- Broadeast. o
That veteran singer, piauist, teacher,
conductor and composer, Sir George
Henschel. has promised to broadcasl
some of his own songs from 2LO on
January 6th. He connects the present
with the period of Jenny Lind, th#
“ Swedish Nightingale,”” whom he sue-
ceeded as a._professor of singing at the.
I.C.M. Tt seems centuries ago; and now,"
at the age of 75 years, Nir George is going
to sing {o the British Isles.

+

G
0000

Christmas Programmes. e
The week preceding Christmas will he
celebrated by the B.B.C. in much the_.
same way as its third @niversary week,
ic., by special broadcasts, starting on
December 20th, when a hallad concert will
Le given in the afternoon by radio stars
The artists will include the Squire
QOctet, which has been one of the successes
of Droadcasting during the past two
years; Miss Peggy Cochirane, the violin-
ist; and Miss Edith Penville, flantist.
The band of the Grenadier Guards will
give, during the evening, a Christmas
programme. Mr. Harold Williams, bavi-
tone, and Mr. Maurice Cole, pianist, will
also appear before the microphone,

0000

A Public School Broadcast. .

On December 21st a Christmas play~in
French will be broadeast. The main por-
tion of the musical programme will be
provided by the TLondon Chamber
Orchestra under the conductorship of Mr.
Anthony Bernard. The programme will
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include the appropriate *“ Concerto.”” for
Christmas night (Corelli); a short poem
by Taileferre (the lady coniposer in-
cluded in the famous French * six”’);
Elgar's Introduction and Allegro for
strings; and the second Brandenbnrg
Concerto (Bach)> The closing pavt of th
end-of-the-term concert will be relayed
from Marlborougl: College—the first, it
is hoped, of a series of relays from the
great English public schools.
o0CcOo

Hansel and Gretel.

Mr. Perey Pitt will on the following
day  (December _ 22nd) conduct &
shortened version of the popular Christ-
mas_fairy opera, * Hansel and Gretel.”
On Detember 23rd there will Le a special
Continental relav.

0000

Christmas Eve.

Christmas Eve will be devoted to a
veally  old-fashioned Christinas  party
which listeners will overhear as from a
tvpical English fireside. Iinpressions of
familiar games and old-time songs will e
heard. Tn this connection, listeners must
regard this transmission, not as a profes-
sional “put up’ job, bhut rather as a
genuine slice of old-fashioned English
life. ~ The inevitable Sir Roger de
Coverley will find its place. Mr. Percy
Merriman, whose work in connection with
the Roosters concert party is common
knowledge, will be the host of the even-

mg. Later the same evening carols will
he relayed from  “somewhere in
I.ondon.”

0000

Christmas Day.

On Christmas morning Bow Bells, fol-
lowed by organ music from the same
church of St. Mary-le-Bow, will be bhroad-
cast. In the afternoon a service, includ-
ing many carols, will he relaved from
Canterbury Cathedral; and in the even-
ing the programme will inclnde jolly
military *hand music, songs by Miss
Wynne Ajello and Mr. Dale Smith and a
ghost story by Mr. A, T Alan. A
Clhristmas * gather round,” with John
Henry as the Master of Ceremonies. will

he a feature of the Boxing Night
programme.
0000
A Black List?
Should a black list be compiled of

foreign broadcasting stations which arve
habitual offenders against British
stations in. causing interference and dis-
turbing the comfort of listeners?

000O0

Heterodyne Interference.

From week to week a list is carefully
compiled by the B.B.C. and sent to
Geneva, containing chapter and verse of
heterodyne interterence. It has become
a fairly common experience for nine or
ten stations to he definitely heterodyned
on oue day and for others to be unread-
able at Keston owing to mush. Here are
some examples :—

2I.0.—Bad interference by Cadiz and
another. Spanish station daily, one above
and the other below 2LO’s wavelength.
Several successive days’ interference by
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FUTURE FEATURES.

Sunday, December 20th.

L.oxpoN.—9.15 p.m., The Band of
H ). Grenadier Guards.
BirMinGuam.—3.30  p.m., Carol

Service.  5.20 p.m., Children’s
Christmas Corner.
BovrNemoven.—4 p.an., Christmas-
tide Concert.
Cveoird.—9.15  p.m., Symphony
Concert—Solo Pianoforte, Left
Ponishnofi.

Monday, December 21st.

Loxpox.—7.45 p.n., London Cham-
ber Orchestra, conducted by
Anthony Bernard.

Brraiineuay.—7.45 p.m., Choral
Concert relayed from the Town
Hall.

MaxcHesTER.—8 p.m., The Roosters
Concert Party.

Grascow.—7.50 p.m., The Piano-
forte Sonatas of Beethoven,

Tuesday, December 22nd.

LoxpoN.—8 p.m., * Ilansel
Gretel” (Humperdinek).

MaxeHesTER.—1.15 p.m., Carols by
the  Manchester  Cathedral
Chotr.

BELFas1.—8.25 p.m., Mlethodist
College Prize Day Concert re-
layed from Ulster Hall.
Wednesday, December 23rd.

NEWCASTLE.—8 p.m., 5NO's Birth-
day. y

Grisgow.—8 p.m., A Mixed Night.

and

Thursday, December 2ith.

Loxnox.—8 p.m., An Old-fashinned
Chuistmas Party.

BirMINGHAM.—8 p.m., Radio Pan-
tomime Revne.

Bounxemoutn. — 8 ' p.m., John
Citizen.

Maxcnester.—8 p.m., A Christinas
Pantomime.

ABERDEEN.—8 p.m., Scottish Pro-
ranmme.

Friday, December 25th.
Loxpox.—10.15 a.m., Bow Bells.
3 p.m., Service relayed from
Canterbury Cathedral.
Carprrp.—7.30  p.m., Christmas
Concert relayed irom Theatre
Royal, Barry.
MaNcRHESTER.—7.30 p.m., Ye Spirit
of Christmas.

Saturday; December 26th.

Loxpox. —8  pm., Christmas
Gatheround with John Henry.

Petit Parisien, which, on representations
being made, went to 368 and then 358
metres; complaints have since ceased.
5XX.—Rlotted out in Warsaw by Kom-
intern (Moscow) when that station trans-
mits opera on 1456 metres. After the
opera Daventry is heard all right.
EpinpurcH.—Heterodyned by Barce-
lona (Altrincham report).
MaxcHESTER.—Union Radio, Madrid,
whose normal wavelength should be 373

DECEMBER 161h, 1925,

metres, interferes at Darliigton and other
towns.

SHEFFIELD.—Has heen heterodyned foy
a week by the new station at Berne. The
most grievous point is that Sheffield is
on the lowest of all B.B.C. wavelengths,
since it is one of the most distant stations
from the coast line.

BirMmineraM.—heterodyned very badly
by Radio Lyons, also jammed by har-
moni¢ of a commercial station at inter-
vals.

BourneyouTi—Ileteradyned by Oslo,
Itamburg, and proLably Graz, as well
as Union Radio, Madrid; 6BM listeners

are treated to the French, German, and

Austrian National Anthems, and

“ Deutschland tiber Alles.”
CarpIFr.—Listeners have bombarded

the station with complaints of interfer-

ence by San Sebastian and Seville. The

latter station should be on 350 metres...
0000

Seniores Priores.

The view has heen expressed in some
quarters that the B.B.C, stations offend
in this matter of interference just a
much as foreign stations; but the
majority of British stations have been
working a good deal longer than those in
many other parts of Furope, and a priori
in the interests of British listeners have
insisted on preferential tveatment when-
ever the question of the allocation o
wavelengths.is discussed.

©Cooo
A Jig-saw Puzzle.

In some cases the trouble is complicated
by the fact that when one foreign station
which is interfering with a British station
changes its wavelength it immediately
falls foul of some other European
station. Geneva has its work cut out in
trying to fit the jig-saw puzzle of +wave-
lengths together and in proper order.

0000
5GB.

“5GB testing,” followed by the nue.
rals one to ten and the months of the
year, disturbed some listeners in the
neighhourhood of Fleet Street, London.
one evenimr last. ‘week, during broad-
casting howrs.

cooo

Sets Need Readjusting.

This should not have heen the case. as
the wavclength used was far removed
from that of 2L0O. The B.B.C. engineers
were, in fact, carrying out tests on 450
metres in counection -with their investi-
gations of the possibilities of alternative
programmes for London. The use of the
call-sign 5GB seems to have been taken
as an indication that Chelmsford was
again experimenting; but the work there
ended early in November, and the de-
cision of the Post Office is now awaited
as to the effect of the experiments on
other wireless services. For the later
tests the transmissions took place from
another locality nearer the Metropolis, and
apart from valuable information obtained
at the transmitting end it seems clear
that many receiving sets on which 5GB
was heard would require readjusting if
at any time 2LO were to transmit regu-
larly on 450 as well as 365 metres.
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b SELECTIVE
1 TWO-

& CIRCUIT
% RECEIVER.

By J. ENGLISH,

Reinartz Circuit for Distant Stations; Crystal and Two=Valve Amplifier for
Local Transmissions.

N designing this receiver, an attempt has heen made
to fulfil two broad requirements of amateurs
situated within a radius of five to ten miles of

a B.B.C. station; firstly, the distortionless loud-speaker
reception of programmes broadeast by the latter, and,
secondly, the reception of long-distance signals with the
minimum of interference from the local station.

The majority of amateurs will no doubt agree that, for
short range reception, a crystal detector followed by a
well-designed two-valve amplifier, constitutes an ideal re-
ceiver for loud-speaker reproduction, while one of th-
simplest and most sensitive receivers for long-distance wo.k
is a detector valve employing some such circuit as the
Reinartz followed by one or two I..F. valves.

The satisfactory fulfilment of both these requircments
resolved itself, therefore, into a choice of detectors with
suitable associated tuning circuits, a‘crystal detector for
short range and a valve detector for long-range reception
followed in each case by a reasonably distortionless am-
The necessity of having two separate receivers
is obviated if we employ some means of using either de-
tector at will followed by a common L.¥. amplifier. In
the receiver described herein this sclection of detector

A\ \ X

: '-3% ;-z-"(ca
A

Lr | -
B ;! . E 'ﬁé, }

-

O14+0

<

+=

J

Fig. 1 —Alternative detector circuits provided by the changeover
switch in the circuit in Fig. 2

e

and its associated circuits is effected by one movement
of a switch. Thus it will be seen that this receiver con-
sists in reality of two scparate receivers, both of which
have been .designed for maximum cfficiency under the
conditions in which they are to be used. Tt will be
appreciated that a set which can be adapted for either
short or long range reception by the movement of on.
switch possesses many advantages.
-

© The Altcrnative Circuits.

A simple form of interference eliminator has been
imorpor"lted namely, an® absorption waye-trap. This
greatly assists in cutting out the local station \\hen re-
ceiving distant signals.

Fig. 1 shows theoretical connections of both detectors.
Two tappings A and B are prov ided on the tuning coil 1.,
for the aerial lead, A for the' crystal detector and B inr
the valve detector. In the maodified Reinartz circujt asso-
ciated with the valve detector, the inductances L, and 1.,
are wound on the same former, to which is loosely coupled®
the absorption wave-trap coil 1., tuned by the condenser
C,. The output terminals X and Y of each detector
are connected at will by movement of the selecting switch
to the input terminals of the I..1. amplifier, the input
coupling being a transformer.  Choke-capacity coupling
is used between the two amplifying valves. The full
circuit is shown in Fig. 2, and it will be seen that pro-
vision is made for secparate H.T. taps and grid bias
for each valve. This ailows for the individual control
of cach valve, which s essential for distortionless
reception, \

Three jacks are incorporated in the receiver, and these,
in conjunction with the detector selecting switch, give
one the choice of the following combinations: crystal
receiver, or single-valve receiver, followed by one or two
I..¥, stages. ’

When tcstcd on an average-sized acrial system, the
crystal 2 L.F. comhination gave very strong loud-speaker
reproduction of the local station, 2I.O, six miles away,
very little, if any, distortion Leing discernible. As a
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Selective Two-Circuit Receiver.—
permanent detector is used,
this combination constitutes
a powerful local receiver
which is simplicity itself as
far as operation goes, there
being but one tuning control.

On changing over to the
valve detector z L.T. com-

Y

0003mfd
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>
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+HI.9 +HI.g

bination, -and eliminating
2.0 by means of the wave-
trap, the usual round of
B.B.C. and foreign stations
came in very well, some

0-0005mfd

{0-01mfd

being quite strong on the 5Mn

loud-speaker.  Interference

from 2.0, thanks to the =
trap, was almost negligible, =ik
and the search for distant -0 -
stations thereby made easy, \ A LT
tuning  being sharp and = .
selective. Fig. 2.—Complete circuit diagram.

Hand-capacity effects are
practically non-existent, and, with only two controls (grid
circuit and reaction condensers), tuning is quite a simple
operation.

The wavelength range of the receiver when coupled to
an average aerial system is approximately 200 to 6oo
metres.

Components.

Turning now to the design of the receiver, examination
of the rear view photographs will show that it is con-
structéd on the American system. On the extreme right
is the tuning coil former, inside which slides the wave-
trap coil, of low-loss design, thus varying the coupling
1Y 3"

2 ]

of the trap. Behind the tuning coil is the trap con-
denser (0.0003 mfd.), and beneath it the main tuning
condenser, which is fitted with a slow-motion dial.

Next to the wave-trap condenser is the reaction control
condenser (p.ooot mfd.), and beneath it the permanent
detector suspended by its connecting wires to the switch
beneath. ‘This is the detector selecting switch. The
valve holders are fixed beneath a valve platform, behind
which are two transformers, the second, with its wind-
ings connected in series, being used as the L.F. choke
coil in preference to an ordinary iron-cored choke, as
this ‘transformer happened to be on hand and it is
considerably more efficient than some of the commercial

2%n 25/8/1

U U
V]

Fig. 3.—The front panel.

Sizes of holes are as follow :- A, 1/8in. dia.; B, 1/8in. dia.,

; l
) E(D {;E.
1 |
*{———ég | e ey S
71 T
i BE}T 23"
E ” /]
d _,_._.....__,-‘6}_ 11 A
i + T g H 5 cigdls
“L—“—& v B {bé {ae— = S
'] 2 1
'-@?—7/ } --—??' -
2" 6" 5 6- .
16" , >

countersunk' for No. 4 wood screws; C, 5/32in

dia. ; D, 3/8in. dia.; E, 7/16in. dia.
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elective Two-Circuit Receiver. —

:ypes of L.T". chokes, the imped-
ances of which are too low. The
terminal strip, mounted on the
left-hand back edge of the base-
board, projects through a slot in

panel and bascboard are placed
therein.

N6 f{ixed condensers have been
incorporated in the set cither
across the H.'T. baltery or across
the phones, as it is possible to con-

When commencing construction
the pancl and valve platform
should first be marked out and
drilled in accordance with Iigs. 3
and 4 with occasional reference to
the components to be mounted and
with the assistance of the templates
supplied with them. When mounting the
detector-selecting switch it is necessary to cut a
1}in. slot in the panel, and the easiest way to do this
is to mark out the position and area of the slot, drill a
line of lin. holes ncarly touching along the slot and

L}'—ﬁa e )] 3%-

%" P A ’é B . B B b hi 3

o @, —G+ ———— i —— s — ¢ '——A A

0 B
— —~o -

A, 1/8in. dia., countersunk for No. 4 woord
screws; B, 3/16in. dia.

Fig, 4.—Valve panel,

then cut away the cbonite between the holes with a chisel,
filing out the remainder with a flat file.

A list 15 appended of components required, those to
be constructed being the aerial and wave trap coils and
the H.1". choke. The acrial coil is wound on a 6in,
length of well waxed cardboard tube 4in. in diameter,
putting on 35 turns of No. zo D.C.C. with a tapping
at the roth turn counting {rom the bottom. The series
reaction winding consists of 30 turns of No. 26 D.C.C.

TO FIXED VANES
OF TUNING
GONDENSER

8
TO MOVING VANES
AND EARTH

TO FIXED VANES OF
REACTION CONDENSER

TO ANODE

Fig. 5.—Details of aerial and reaction coil windings,
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‘I'he finished receiver with

g valves in position.

wound on bencath the aerial coil. The spacing and con-
nections of windings are shown in Fig. 5.

Construction of the Wave-trap.

The wave-trap coil, which must have very low H.F.
losscs, is constructed from two picces of wood 1in.
wide, Xin. thick, fitted together cdgeways to form a cross
which fits inside the coil former sufficiently tightly to
remain in place when adjusted at any height therein.
The length of each picce of wood will depend upon the
internal diameter of the former, which will be approxi-
mately 34in., saw cuts leing made in ecach piece at an

W | \N

k] =
T %

Lig. 6. —Spacing strip for the wave-trap winding.

angle of 45 deg., as indicated in Iig. 6. "L'welve turns
of No. 22 D.C.C. are wound in each group of four
slots, making 72 turns in all. Flexible leads are
soldered to the ends of the coil for conncction to the
tuning condenser.

The H.F. choke coil consists of 200 turns of No. 36
D.S.C. wound in a single layer on a 3in. length of card-
board tube 1Mn. in diameter, which, when wound, i
bound over with tape. This choke is shown in the
photographs mounted over the first transformer.

If desired, the panel may be suitably marked Ly mecans
of pancl transfers, and it will be noticed from the photo-
graph of the panel face that the wave-trap and reaction
condensers are furnished with engraved scales and
pointers instead of the usual dials. DBesides giving a
neater appcarance, the use of a scale and polrter permits
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of more accurate reading,
while there is insufticient
room on the panel for the
usual condenser dials.
Wiring the receiver is
facilitated by mounting all
components but the large
coil former, intervalve trans-
former, and L.F. choke,

Wiring up is then com-
menced, beginning with the

connections of the detector
selecting switch, then the
detector valve, and through

to the last valve, placing the

transformer and I1..F. choke

in position as required. The
coil former is mounted and
wired up last of all.

With the help of Tig. 5
and the photographs, wiring
up should not give rise to
any difficulty, but particular
attention should be paid to
the connections of the ter-
minal strip, each wire heing
well clear of its neighbours.
Although some idea of the
wiring may be gathered from

the photographs, it is not
possible, unfortunately, to

show the exact spacial rela-
tionship of every wire, but

all connections should follow

S

1
b &

A point fo notice is that

the shortest paths possible. é
-L.

THLTHo +3H. T+ ~2G.B:+G.B-1H.T.+

[or e

clips to hold the grid leak
for the last valve may be
fashioned from the leak connecting wires themselves as
in the original instrument.

In the circuit diagram of I'ig. 2 a connection is shown
from the anode end of the H.F. coil to I.P. of the first
transformer, but this connection is optional.  The
detector valve, when used alone, may be somewhat
unstable, but the circuit is completely stabilised by
making this connection, and although the choke is
shorted when the telephone plug is withdrawn from the
first jack, the impedance of the transformer primary is
sufficiently  high to compensate for the absence of the
choke.

If it is desired to receive transmissions from the
Daventry station on the crystal combination, provision

45 9% ¢
&

»
e ?5—-0———6?8— b g /2

'é‘\‘ ~ “%" 1/
: 4 4

Tm
o

T
0

Fig. 8.—Terminal panel. A, 1/8in. dia., countersunk for No. 4
wood screws; B, 5/32in, dia.
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Fig. 7.—Wiring diagram. The leads to the wave~trap inductance are marked X and Y.

can be made for the insertion of a loading coil at the
point marked X in Fig. 2.

It will be observed from the diagrams in Figs. 2
and 7 that a separate L..T. positive terminal is provided
for the last valve, as it is advisable to use a power valve
here; the usual types of which require up to six volts
L.T. Three valves of the 0.06 type may be used, work-
ing off dry batteries, the first two being D.E.3, B.s, or
similar types, and the third a B.7, one of the few power
valves vet marketed which operate on such a low filament
current as o.06 amperes.

Testing the Crystal Circuit.

In order to test out the crystal—z L.F. combination,
the aerial and earth leads are connected, the aerial lead
going to the top aerial terminal (A). Then the trap con-
denser is sct at zero, the detector selecting switch pressed
down, and the phone plug placed in the first jack. This
gives a simple crystal receiver with which the local station
should be received without difficulty. It will be readily
appreciated that the ability to revert to a crystal receiver
without difficulty is a decided advantage for several
reasons.  One or two L.F. stages may be added by
placing the plug in the second or third jacks.
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COMPONENTS REQUIRED.

1 Ebonite panel, 16in. X 7in. X jin.

1 Baseboard, 15in. X 8in. X %in. ’
1 Variable condenser, 0°0005 mfd.

1 Variable condenser, 0-0003 mfd.

1 Variable condenser, 0:0001 mfd.

1 Coil former, 4in. dia.

1 Intervalve transformer (R.1.). .

1 L.F. iron-cored choke (or iransformer).
1 3-P.D.T. anti-capacity swiich (Burndept).
1 Fixed condenser, 0:01 mfd. (T.C.C.).

1 Fixed condenser, 0-0003 mfd. (Dubilier).
1 Grid leak, 05 niegohm (Dubilier).

Approximate cost, excluding valves,

1 Variable grid leak (E.M.C.).

3 Dual rheostals (Burndept),

1 Permanent detector (R.1.).

2 Double jacks, four pole (Slerliag),

1 Single jack, two pole (Sterling).

1 Telephone plug (Sterling).

1 Vernier dial (Apex).

1 doz. terminals.

Knobs, scales and poinlers for two condensers.

Sundry wires and materials for valve platform, lerminal
strip and coils. - 2

Cabinet {o hold panel and baseboard. =

£9 0s. 0d.

batleries, elc. -

In conjunction with a good loud-speaker the full com-
bination gives extremely good results, provided proper
attention is paid to the values of anode and grid bias
voltages, the correct value of the latter for any particular
anode voltage heing ascertained by reference to the curves
and data issued by the valve manufacturers.

Turning now to the other
combination, valve detector and

2 L.¥. valves, as selectivity
is of paramount importance.
the aerial lead should be con-
nected to the lower of the two
aerial  terminals (B), thus
reducing the damping of the
erid  circuit.  Placing  the
phone plug in the first jack and
lifting the selector switch into
the other position gives the
single-valve Reinartz circuit.

. Reinartz Circuit Tuning.

Anode  voltage, filament
current, and grid leak resist-
ance are then adjusted for
smooth reaction ; that is, as
the reaction condenser 1s
'rotatedd from zero to maxi-
~ ,mum the circuit should pass
gradually into oscillation
without any ““ plop " or backlash. To obtain a satis-
factory state of affairs, it is best to use a low anode
voltage on the first valve, say twenty or thirty volts,
rather high filament current, and not to screw the grid
leak resistance too far down.

\When the first valve is working correctly, the local

station should be tuned in at maximum strength without

- the assistance of reaction. The wave-trap coil is then
fixed at the top end of the coil former, as shown in the

—~  photograph, and the trap condenser varied until signals
disappear. The correct setting of this condenser is
rather sharply defined, so that it should be rotated
slowly in order not to pass over the critical point of

anode circuit of the second valve, Z.¢., into the second
jack. Too much reaction should be avoided, only suffi-
cient being used to maintain the receiver in a sensitive
condition. 1f the main tuning condenser is varied and
followed 1\'0u'n(1 with the reaction condenser, one can soon
acquire the knack of tuning in weak signals without oscil-

Rear view, showing [I.F. choke mounted on the first intervalye transformer.

luting. The control of reaction being so smooth, search-
ing is a delightfully casy operation. s

The ahsorption wave-trap certainly eliminates the local
station, however strong, bLut it has the disadvantage of
reducing somewhat the strength of signals from stations
on closely adjacent wavelengths.  Thus, when 2I:0 is
tuned out, Cardiff and Mancheaster are ratlfer difhcult
to receive in any volume, but Bournemouth, higher up
the wavelength scale, comes in quite well and, with the
full combination, comfortably strang on the loud-
speaker.

Where interference is not very strong, the coupling
of the wave-trap coil may be made quite loose, such as

adjustment. standing it nearly upright inside the former, thus reduc-
. Having eliminated interfercnce from the local station, ing at the same .time the absorption on adjacent wave-
all is ready for long-distance reception, searching being lengths. Where interference is very great, however, the
- an easier operation if the phones are plugged into the trap coil must he more closely coupled.
= - A 51
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addressed to the Elitor, * The Wireless Worll,** Darset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address.

AMPLIFYING FROM GRAMOPHONE RECORDS.

Sir,—I noticed in your issne of last week an articte upon a
modified ““ Round ’ device for gramophone reproduction.

I am enclosing two photographs of a similar device which
I have had in use regularly for some months now, and wish to

Fig. 1.—Reproducer with adjustable pole—pieces designed by
Mr. Douglas.
draw your veaders’ attention to two points not mentioned by
your coutributor,

In the first instance, although he provides a threaded adjust-
ment to the tensioning arms carrying the needle and its damp-
mg pad, there is no provision for adjustment of the magnet
poles relatively to the armature. It iwill be appreciated that
if the armature is mounted on an elastic suspension such as a
clock-spring, there will be a natural tendency for the spring to
ussume a central position and to take the armature and needle
with it. 'To attempt to correct the air gap by screwing the
tensioning wms in or out is not satisfactory, because the
differential action of the serew is unequal, as the spring has to
he stressed one way against its natural centre of action, and
will tend to rebound on the opposite side, probably introducing
4 secondary rebound which in the course of my Ivestigations
T have found to produce distortion. The method adopted in
the photographic figures can be clearly seen, more particularly
from Fig. 2, which shows the device dissembled. "I'he signal
coil is held on a light Duralumin bohbin between the pin F and
the rubber pad G, on the pole-piece K. A spacing piece H
is slotted so as to prevent turning on the magnet bar.
The pole-piece may obviously be drawn up against the rubber
pad G by adjustment of the nut I, which will be more evident
from the photograph of the complete instrument, Fig. 1. ‘There
is no doubt that this adjustment is essential, and owing to the
binding action of the rubber the adjustment is very stable.
The serewed end of the pole piece K may be slotted if desired to
assist in this direction.

A further point which appears to me to be undesirable is the
arrangement for mounting the needle in a solid holder in the
middle of the damping pad D (Fig. 2). There is unquestionably
a tendeney for the lower part, consisting of the needle and the
pad D, to vibrate from a pair of centres regarded as the needle

A 32

point to the centre of the armature, and then a further move-
ment from the centre of the armature to the clamping edge,
which produces a harmonic motion not at all consistent with the
fundawmental vibrations it the needle point. It is very neces
sary that the needle should be as light and rigid as possible,
and it should therefore pass right into the clamping screw C in
the armuture. A further poiut which I have found to be useful
for experimental purposes is to have the spring suspension A
slotted, so that it may be adjusted for elasticity and frequency
between the clamping screw in the block B and the correspond-
ing serew in the annature.

I have used a damping pad of cotton wool at 1) with great
success, and that in the illustrations is constructed from rolled
cotton wooi soaked in collodion cement.

Iig. 2.—Armature and one pole-piece dismantled to show com-

ponent parts.

In conclusion, the device may he very well used to control
a small (or, indeed, a large) telephony transmitter.

It should be noted that the output is somewhat greater than
that fromn a magnelophone, and therefore consigerab]y less
amplification is required ; which, of course, renders the device
more adaptable to the requirements of tlhie experimenter.

Incidentally a permanent needle should be used, otherwise
the constant changing means continnal readjustment of the
whole device. A. L. M. DOUGLAS, M.T.R.E.
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Definitions of Terms and Expressions commonly used in Wireless

Telegraphy and Telephony.

This section is being continued week by week and will form an authorilative work of reference.

Magnetic Inductive Capacity. An expres-
sion sometimes used for PERMEABILITY.

Magnetic Linkage.
LiNkAGES.

Magnetic Remandence.
MAGNETISM.

Magnetic Screen or Shietd. An iron box
or shield with fairly thick walls placed
round a piece of apparatus in order to
screen it from the effects of stray mag-
netie fields. The intervalve trans-
formers of multivalve low-trequency
amplifiers arve often screened in this
mauner to prevent regeneration being
set up by magnetic interaction between
the trausformers.

Magnetic Shunt. A picce of iron placed
near the poles of a permanent or electro-
magnet in order to divert part of the
magnetic flux from the airgap. The
field strength in the airgap of a moving
coil fustrument is usually adjusted in
this manner.

Magnuetisation Curve. See B-1I Crrvr.

Magnetising Force (H). The magnetic
field strength in lines per square centi-
metre at a point where no iron or other
magnetic material is present. If a
piece of iron of permeability p s
brought to a place where the magnetis-
ing foree is H, the flux density pro-
duced in the iron will be B=gll lines
per square centimetre. The mugnetising
force of a coil carrying a cmrent 1
amperes is 0.4zNI/l, where N is the
number of turns, and [ is the length
of tlie magnetic circuit.

Magnetomotive Force (M.M.F.). A quan-
tity which may be applied to a mognetic
circuit in the same manner in which
“ electromotive force '’ is applied to an
electric circuit. 1t is that which drives
the flux through the magnetic circuit,
the value of the magnetic flux heing
given by the M.M.¥. divided by the
reluctance, just as the current in an
electric civcuit is given by the IK.M.F.
divided by the resistance. The M.M.F.
of a coil of N turns carrying a current
I amperes is equal to 0.4zNI, the unit
being the “‘gilbert.”” See RELUCTANCE.

Magnetron. A special type of thermionic
valve so designed that the stream of
electrons flowing between the plate and
the filament can be controlled hy means
of a magnetic field.

Manganin. An alloy of copper, manganese
and nickel used for making resistances
on account of its very low temperature

See Linkace, or LiNe

Sce REMANENT

. Marking and Spacing Waves.
transmission of Morse signals by wire- *

coefficient.  Shunts for ammeters and
other instruments are usnally made of
this alloy.  Its specific resistance is
about 44 microhms per cm. cube.

Mansbridge Condenser. Condenser made
by a special process. Layers of paper
are coated on one side with tin foil and
pressed together, the whole being im-
pregnated with paraffin wax. The
dicleetric losses in this type of con-
denser are considerable, and they
should not be employed in places where
dielectric losses are detrimental to
efficiency.

In the

less telegraphy, it is sometimesarranged
that, instead of starting and stopping
the oscillalions in the {ransmitting
aerial to correspoud with the- dots and
dashes and intervening spaces of the
Morse code, the oscillations are not
stopped at all, but merely changed
slightly in wavelength when the trans-
mitting key is operated. The receiv-
ing station is tuned to the wavelength
which represents the dots and dushes
of the Mouse code, being detuned from
the wavelength which is emitted froin
- the transmitter during the infervals
between the dots and dashes. The
wavelength emitted duriug the sending
of the dots and dashes themselves is
called the “ marking wave,”” and that
representing the spaces hetween then is
‘called the ‘“spacing wave.” Such a
system is used in order that the trans-
mitter shall have a steady load upon it.
Maximum Value (of an alternating quan-
tity). The peak value reached by each

half-wave, ov the amplitude.

Maxwell. A name commonly used for the
unit of magnetic flux. i.e., one line of
joree.

Vibratory mechanical rectifier.
3
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Mechanical Rectifier. A 7rectificr which
functions by the rotation of a commu-
tator, or by the making and breaking
of a contact by a tongue or reed vibrat-
ing synchronously with the frequency
of the current to be rectified.  Cf.
Nopon VaLve.

Megger. An instrument for the measure-

_ment of high resistances, a pointer
giving a direct indication of the resist-
ance on a scale.” .

Megohm. ‘The unit of resistance com-

" monly employed for eévaluating high
resistances such as_ insulation resist-
ance, the resistances of grid leaks, etc.

"It is equal to the resistance of one

~ million ohms, and is usually denoted by
MQ. | o

Mercury Vapour Rectifier. A rectificr in

. which an arc is formed between carbon
electrodes and mercury-in an exhausted

- vessel. The arc in the mercury vapour
will only counduet wcurrent in one diree
tion (unidirectional conductivity), and
this property is made use of for pur-
poses  of pectificalion, A mercury
vapour rectifier is very efficient, cspeci
ally at high powers aud voltages.

Metre Bridge. A VWheatstone bridge of
the slide wire type, the wire being ore
metre long.

Mi. or mfd. Abbreviation for wicre
farad.
Mho. The unit of conduciance, heing

. the conductance of a wire whose re
sistance is one ohm. It is the recipro-
cal of the ohm.

“Micro-. A prefix meaning the millionth
part of. Thus microampeére, a millionth
of an awmpeérc, cte.

Microlarad. 'The millicnth part of a farad
and widely used as the practical umt
of capucity, the farad being too large
a unit for practical evaluation of thw
capacity of a condenser. See Capaciry.

Microhenry. The millionth part of a
henry, used as a practical unit ,of
inductance for wireless purposes; for
instance, for cvaluating tLe inductance
of tuning coils, etc.

Microhm. The miilionth part of an okm,
used almost exclusively for denoting
the specific resistance of metals and
other conducting materials,

Microphone. The name now commonly
nsed for any iustrumeut which is used
for converting sound vibrations into
clectrical vibrations or pulsations of
similar wave form, f7.e., a telephone
transmitter. :
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Microphone  Amplifier or Microphone
Relay. .\ device for magnifying elec-
trical oscillations, efc., and often unsed
for amplification of speech when re-
ceived on an ordinary crystal detector
set.  The signals to be amplified are
applied to the coil of an electromagnet

Microphone amplifier.

the armature of which varies {he pres-
sure on, and therefore the resistance of,
a loose carbon coutact, or operates in
a similar manner on a Slhinderciken
button, and so controls the current in
a local circuit.

Milli-. A prefix meaning the oue-
thousandth part of. Thus milliampere,
the thousandth part of an ampere,

Milliammeter. A low reading ammeter
graduated to read curvent in mslli-
ampéres,

Millivoltmeter. A low reading woltmc/er,

graduated to read {irectly in millivolts,
1.c., in thousandths of a volt.

M.M.F. Abbeeviation for maguetomotive
force.

Modulation.  The variation at an wudio
frequency ot the amplitude of the high-
frequency oscillations in a wireless tele-
phone transmitter, in accordance with
the waveshape representing the low-
freqaency or speech vibrations. The
high-frequency  wave which is thus
modulated is called the carriev wave,
and its frequency is called the ** carrier
frequency.”” See SinpE Baxps.

Modulater Valve. In the choke control

method of wireless telepliony transmnis-
sion, the ‘* modulator valve’’ is the one
whose function it is to amplify the low-
frequency oscillations and superimpose
them on the high-frequeucy oscillations,
i.e., the valve which
H.It. oscillations.

modulates the
See MoburLarions.

Typical Morse inker.
A 54
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Morse Inker. A recording instrument
which marks down on a ‘moving tape
the dots and dashes of the Morse code
representing the message being received.

Morse Kev. A tapping kev which is
specially constructed and Lalanced for
signalling by hand in the Morse code.

Motor Generator. A generalor or dvnamo
direct-coupled to an electric motor,
nsually on same bedplate, nsed for con-
verting A.C. into D.C. or vice versa,
or for converting D.C. at one voltage
into D.C. at another and more con-
venient voltage. For instance, for
charging small accumulators a low volt-
age dynamo is driven from an A.C. or
D.C. motor, according to the nature of
the electric supply. Cf. Anone Cox-
VERTER and ROTARY CONVEKTER.

Monllin Voltmeter. See Thermionic Volt
meter. ’

Instrauments.  Ammeters,
voltmeters, etc., i which the moving
part consists of a pivoted coil, the sides
ot which are situated in a strong mag-
netic field between the poles of a per-
manent magnet. The current to be
measured (or a definite fraction of it)
flows through the coil and so sets up
a torque or turning moment which
rotates the coil on its pivots. The
motion of the coil is econtrolled Ly the
action of spiral hair springs, which also
serve the purpose of leading the cur-
rent into and out of the coil. The
pointer is carried on the central
moving part of the pivot at one end
of the coil and the whole moving part
must be balanced so That the centre
of gravity lies on the central axis.
Such instruments indicate the average
value of the current passing through
them. and are therefore only suitalle
for direct current measurements. A
moving  coil instrument is usually
identified by its perfectly uniform
scale. See MAGNETIC 1lAwPING.

Moving Iron Instruments. Ammelers
voltmeters, efe., in which the moving
part consists of a suitably shaped piece
of soft iron pivoted so as to be
rotatable about some axis. The current
to be measured is passed through a
coil, the magnetic effects of which
cause the iron to rotate on its axis and
so move the pointer over the scale.
"I'he motion must be controlled in some
way, and this is done either hy spiral
hair springs ov by having the centre
of gravity of the moving part situated
outside the axis of rotation (gravity
control). With spring control the
centre of gravity is on the axis, and
thus the insirument need not be
levelled before taking readings, but in
the latter case it is essential to see
that the instrument is levelled so that
it reads zero when no current is flow-
ing. Such instruments usually indi-
cate the root mean equare value of the
current or voltage, and are therefore
suitable both for alternating and direct
currents in general, Dbut Aysteresis
effects make them rather unreliable for
divrect current measurements.  The
scale is not usvally a uniform one. Cf.
Moving Coin INSTRUMENTS.
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Multilayer Ceil.  See Baxkep WixpING.

Multiple Turer. A highly selective tun.
lng arrangement consisting usnally of
three tuned cirvcuits : the aerial eireuit,
an. intermediate circuit, and the de-
teclor circuit, each of these being
separately tuned and the coupling
between them variable.

Multistage or Muitivalve Amplifier. Ar
amplificr in which a number of ther
mionic valves ave used in cascade.

Mutti-Vibrator. A special piece of lahor-
atory apparatus  for producing high-
frequency oscillations of varions fre-
quencies and used for the accurate de-
termination of wavelengths.

Mush.  An expression used to denote the
type of interference experienced irom
high-power are statious.

Musical Spark. A spark transmission in
which the number of sparks passing
per second is suflicient to produce a
more or less high pitched note in the
receiving telephones,

Mutual Indnctaace.  When two circuits
are so placed relatively to one another
that a current flowing in one of them
causes a magnetic flux to be linked
with the other, “mutual inductauce ’’
is said to exist Letween them, for if
the current in the one circuit changes,
an EMF. will be induced in the
other. See COEFFICIENT oF MupruaL
IxnuctioN, ErecTroMAacNETIC INDUC-
TION and INDUCTANCE. Cf. Sevr-Ix-
DUCTANCE,

Natural Frequency, or Natural Period,
The frequency or period of free elec-
trical oscillations in a circuit contain-

ing inductance and capacity. The
natural  frequency  is  given very
; 1
approximately hy f= ; cvcles per
11r~/ LC

second, where L is the inductance in
henvies and C is the eapacity in farads.
Sometimes called the {frequency of
resonaucee,

Natural Rectifier. A substance or mineral
which naturally possesses the property
of wuidirectional conductivity, such as
the various natural crystals used for
detecting.

Natural Wavelength. The wavelength to
which an aerial or tuning coil will ve-
spond due to its own inductance and
capacity ; for instance, in the case of
a coil, the wavelength of the coil alone
without any added capacity, the self-
tuning effect being due to the self-
capacity or distributed capacity of the
cotl. The natural wavelength of an
ordinary inverted ‘L' aerial is just
over four times the length of the aerial.

Negative Charge. The quantity of elee.
tricity carried by a body when it is
negatively electrified. See wnegative
electrification.

Negative Electrification.  According tc
modern theory a body- is said to be
negatively electrified if it contains an
excess of electrons or particles of nega-
tive electricity. éf. PosiTive Frrc-
TRIFICATION,

Negative Ion. See lons.
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A Common Fault in Reflex Receivers.
In the single-valve crystal reflexr recerner
swhich I have in. mu possession I notice
that when I lift the catwhisl:er little
or no fall in volunie s ceperienced ; wn
fact, the crystal seems to be a pas-
zenger,  Can you assist me in {racing

The trouble? NI
This trouble is by no means uncommon
in a retlex receiver, and in alnost every
case which has been brought to our
notice has been traceable to a faunlty con-
nection, usually in the wiring immediately
associated with the crystal. Theoreti-
cally, all signals should cease on lifting
the catwhisker if the receiver is in per-
fect order. Actually, however, it is im-
possible to quite approach this ideul in
the case of a veflex receiver, and, iu the
best regulated of these, signals will not
quite disappear when the catwhisker is
diseugaged, although signal strength
should fall by at least 90 per cent. It
is imperative that the amplifying valve
be kept from rectifving, and in all cases
it will be found to be bheneficial to raise
the H.'T. voltage to a higher value than
usual, and to apply a negative bias of

about 1} volts to the grid of the valve.

000

Separating Two Stations Operating
on the Same Wavelength.

. [ undersiand that it is possible, by using

two cavborwndum crystals in a bol-
anced crystol circuit, lo separate two
slations cven though theu be working
on  cxactly the same. wavelenglh.
Will you therefore give me a erystnl
circuit embodying a scries-parallel
switeh, a direct or loose-coupling
switch, and also switching for chany-
ing over to galena, perilon, or bol-
anced carborundum detector?
n.r1.
Tt is possible, as you state, to obhtain
high selectivity in a crystal receiver by
means of the balanced crystal method,
using two carborundum crystals.  Actu-
ally, when ‘using this method, it is pos-
sible to reccive weak incoming signals
and completely climinate strong incoming
signals on the same wavelength, whiecl,
as is well known, is not possible with any
type of tuned cirenit.
In order to make use of this method of
receplion it is nccessary to employ two

carborundum crystals, each having separ-
ate polentiomcter control.  The use of
carborundum crystals las been greatly

neglected by the average crystal  user,
possibly owing to the fact that their

sensitivity is slightly less than that of
the galena-catwhisker combination, but
they have the advantage that, once set,
they are extremely stable and not likely
to be thvown out of adjustment by vibra-
tion or the accidental jarring of the table
on which the receiver stands. In most
cases they are, from all points of view,
grcatly to be preferred to the many so-
called permanent detectors which are
upon the market, these latter usually
forming a perikon detector by means of a
zincite-bornite combination. . The stability
of the carborundum crystal is due to the
fact that it is used with a flat steel plate
bearing firmly upon it, whilst if greater
sensitivity is desired the plate may be
substituted by a steel gramophone needle
adjusted with a firm pressure, and not
lightly, as in the case of a catwhisker.
The civenit which we illustrate in Fig. 1
should be suitable for your purpose.
Switch 8, places the aerial tuning con-
denser in series or parallel, S, changing
from direct to loose coupling as desired.
By throwing S, to the left it is possible
to use cither an ovdinary galena crystal
or a perikon combination, according to

0:0005
/mfd

tery providing the positive or megative
potential to the crystal may consist of
two small 1}-volt dfy cells, which will
last a considerable time, as the drain on
them is small. 1t is important, however,
that the battery switch be opened when
the receiver is not in use, in order to pre-
vent the small dry cells from unneces-
sarily wasting their substance through the
potentiometer windings. In order to use
either carborundum crystal the procedure
is quite simple. Having closed the bat-
tery switch and the switch associated
with the particular erystal it is desired to
use, the receiver should be tuned in to the
local or Daventry transmissions, after
which the slider of the potentiometer
associated with the crystal should be
moved slowly until the crystal is adjusted
to the correct portion of its curve, which
will be indicated by quite a considerable
increase in signal strength denoting maxi-
mum sensitivity. It should be mentioned
that when the slider is in the central
position no potential will be applied to
the crystal, and moving 1t in either diree-
tion will apply either a positive or nega-
tive potential up to a maximum of 1}
volts. In order to make use of the bal-
anced system it is necessary to adjust
one crystdl to its maximum sensitivity,
as already indicated, after which the
switeh associated with it" should be

opened and the second crystal similarly

adjusted.  Having rone this, both
switches should be closed and no signals
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the setting of S,.
right the carborundum rectifier s
brought into use. As will be seen, it is
possible to use either carborundum crys-
tal separately as an ordinary rectifier by
closing either S, or 8,. The battery
switch S, must also be closed. The bat-

By placing S; to the

wwwW americanradiohistorvy com

Fig. 1.—Balanced crystal receiver for the
experimenter.

should be heard, as each crystgl will bal-
ance the effect of the other.  When separ-
ately adjusting each crystal a shght
difference of sensitivity between the two
crystals will almost certainly have been
noticed.  Having closed both switches,
the slider associated with the leost seusi-
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tive crystal should now be moved slightly
in either direction, and it should be pos-
sible to tune in weak incoming signals
without any interference from stronger
incoming signals, even though on the same
wavelength.  Thus the balanced crystal
method enables us to achieve a form of
selectivity not obtainable by loose coup-
ling, or any other form of tuning, namely,
the elimination of interference on the
same wavelength.  This method will be
found most heneficial for coastal dwellers,
since it enables strong flatly-tuned morse
signals to be tuned out, or at any rate
greatly mitigated, when ordinary tuning
methods faii. By the use of plug-in coils
this circuit is adaptable to any wave-
length.

oo0o

A Four-Electrode Single-Valve Reflex.
Notieing in a recent issue of I'ne WIRE-
LEss WORLD a circuit for a four-
electrode wvalve sct, it occurs to me
that a reflex circuit might he devised
using a valve of this description for
the three purposes of high-and-low
frequency amplification and rectifica-
tion, together with full reaction con-

trol. 1 shall he glad if you could
indicate a suitable circuit, ij this is
possilie. R.I.B.

Tt is certainly quite possible to use one
of these valves in this manner, and such
a receiver is actually in commercial use.
We illustrate the civeuit in Fig. 2. The
inuer grid of this valve performs the same
functior as the grid of a cor.ventional
three-electrode valve. The outer grid,
lowever, acts not as a grid, but in the
same manner as the anode of the ordmary
type of valve. all amplification at loth
high and low frequency being carvied ont

\
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Fig. 2.—Four-electrode valve circuit, com-~
bining the functions of H.F. amplification,
rectification and L.F. amplification.

between filament and outer grid, the elec-
tron emission being controlled by the
potential of {he inner grid in the "usual
manner. The plate of this valve takes
control of rectification and serves. no
other purpose. The functioning of the
valve is as follows : Incoming signals set
up a potential across the tuned aerial
coil in the usual manner, these H.F. im-
pulses passing to the inner grid and being
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amplified in the usual manner. The am-
plitied H.F. impulses are transferred by
means of the H.F. transformer to the
filament-plate circuit, and are therein
rectified.  The impulses, having been thus
rectified, arrive once more at the inner
grid of the valve through the internedi-
ary of the L.F. transfornier, and they are
then again amplified by the valve at low
frequency, the outpnt passing, of course,
to the telephones. Reaction is controlled
by suitably adjusting the potentiometer,
ad by careful adjustment of the latter
this circuit can be brought to a high de-
oree of sensitivity. The H.F. trans-
former can, of course, be of tle conven-
tional plug-in type tuned by a variable
coudenser across its primary.

0000

An Avoidable Mishap.

I recently had three accumulators on
charge at a 3-amp. rate. Desiring to
remore onc _lor test urposeR, I removed
the connecting wire from the wing nut
without first switehing off “the mains.
! was at once startled Ly a violent ex-
plosion, -and found the accumulator
casing hadly bulged, whilst acid was
splached in  all  directions.  Whilsi
realising the lack of wisdom displayed
in attempting to remove the accumu-
lator without first switching off the
maing, I am quite at a loss to account
for the explosion. Can you suggest a
possible canse? P.PR.
Quite apart from the liability to receive

a violent electric shock, it is a most

dangerous thing to attempt to remove

an accumulator from the mains without
first switching off. As is well known,
an accumulator is constantly giving off
hydrogen and oxygen during the process

of charging, and when at the end of a

charge the accumulator commences to

‘“ gas,”’ these vapours are given off in con-

siderable quantities, collecting in the top

portion of the accumulator casing un-
occupied by plates or electrolyte, and
being present in the atmosphere surround-

DECEMBER 16th, r925s.

ing the accumulator. If a naked ligh
is brought into the vicinity of thes
gases an explosion of considerabl
violence is inevitable, water being forme:
in the process. The naked light woult
be provided by the slight arc cansed a
the moment the wire was removed fron
the accumulator terminals, and wonlc
easily account for the accident. The ex.
plosion of the gases actually inside the
accnmulator casing accounts for the
bulging of the casing. During the pro-
cess of charging accumulators it is most
important to remove the filling stopper,
since the small vent hole usually pro-
vided is insufficient to cope with the
gases generated, and if it is wedged
tightly in, the gases will cause bLulging
of the case to take place until sufficient
pressure has acenmulated to blow ont the
stopper. Naked lights of all description
should be kept well away from accumu-
fators when on charge.
cocec

The Armstrong Super-regenerative
Receiver.
un you give the original Armsirony
single-valve  super-regenerative  re-
ceiver, giving values of coils, con-
densers, ete., for the B.B.C. war
lenyths—suitable for use on «a short
wmdoar aeriol, not on «a frome?
J.8.7.
We reproduce this cireuit, as requested,
in Fig. 3. The aerial and reaction coils
are, of course, exactly the same as would
be used in a conventional single-valve
regenerative receiver. In fact. a receiver
of this type can he instantly converted to
a single-valve set of the ordinary tyvpe
oy merely removing the two large
‘ quenching ** coils and inserting short-

7,

civeniting plugs in their places. These
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Fig. 3.—Single~valve Armstrong Super-
regenerali\;e receiver.

latter coils may consist of a No. 1,200
and a No. 1,500 plug-in coil for the grid
and plate circuits respectively.  Con-
trary to general opinion, the receiver does
not necessariiy entail the use of a frama.
Tt is, however, a most difficult circuit to
operate. It is well worth while con-
structing, however, since, in the event of
not proving suitable, it is so easily con-
verted to the conventional circunit. Tt
should never be used on an outdoor
aerial, as it re-radiates very violently.
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SHORT WAVES.

OOKING back over a period of two or three years

it is remarkable how rapidly the importance of
short waves for wireless communication has come to be
recognised. At different stages of wireless development
radio engineers have been inclined
to consider that little in the way
of startling developments would
be forthcoming. At the time rhat
the first long-distance reception
successes using comparatively short
waves were achieved, the attitude
of the majority of professional
wireless cngineers was that the
short wavelengths were of com-
paratively little value for depend
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expericnce  of  short-wave reception or  transmission.
Another article of outstanding interest is an account of
the long-distance communication tests effected by the
short-wave station at Mosul, Iraq, which were -conducte
by Ftlight-Lieut. R. E. Durrant. The history of the
development and application of short-waves in the early
days will always be incomplete
without a reference to the out-
standing rvesults which were ob-
tained by this station at Mosul in
communication with this country
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and many other parts of the
world.
‘There is also included in this

888 issue, in addition to special con

structional articles on short-wave

893 receivers, a list of commercial and

able communication, and whereves Sworr  Wave I“‘NS\“\[’”S“’NS- B‘\ experimental  stations throughout
: s 18T OF NTATIONS VORKING E- . .

; _dist: . c ! L J o hL TR

very long-distance transmissions. TWEEN 20 AND 200 MErKES R the world which are now working

had to be conducted, it was gener-
ally accepted that long wave-
lengths should be used.

To-day the position has altered
to a very great extent, for although
the abandonment of the use of
long wavelengths is not yet openlv
recommended, yet the tendency is
always towards the adoption of
short wavelengths for any future
long-distance communication,

In this issue we devote con-
sirlerable attention to the subject
of short waves, as it is often con-
venient, from the point of view of the reader. to appro-
priate a particular issue to some special subject rather
than dividing articles over a number of issues where they
cannot be so readily referred to.

Professor IE. V. Appleton, who has done so much work
in the investigation of the theory of short-wave propaga-
tion, contributes an article on this subject whi¢h should
Le of great interest to evervone who has had practical
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on short wavelengths. This list
has been compiled so as to be as
accurate as possible up to the time
of going to press, but it is recog-
nised that the information is
neither complete nor entirely accu-
rate in every respect, for, in view
of the fact that most of the
stations are experimental, the
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909 wavelengths, and even the call
911 signs 1 some instances, are being
014 changed frequently. We shall

welcome any additional informa-

tion which can hbe supplied by our
readers, and we hope also that they will point out to us
any changes in wavelength ov other information which
may come to their notice,

The future possibilities which the discovery of short-
wave efficiency opens up probably cannot be fully appre-
ciated at the present time, but next to the discovery of
wireless itself, the short-wave is the greatest advance
which has vet been made in wireless communication.
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Its Design and Construction, with Operating Notes.

HIS receiver has three valves, one of them being
used as a reacting detector and the others as audio-
frequency magnitiers. The use of two magnifiers

instead of the customary single stage adds to the sensi-
tivity of the receiver under favourable conditions as to
the signal noise ratio.

An examination of the list of stations sending on short
wavelengths shows that there are very few telephony
transmissions, and that even the stations sending Morse
often do so at irregular intervals. At certain times
during the day foreign amateurs transmit on the short
wavelengths, and many of them can be heard very easily
in the evening and the early hours of the morning, but
when it is remembered that the wave bhand of 30-100
metres corresponds to a frequency range of 10,000,000 to
3,000,000 cycles, that is, a band of 7,000,000 cycles,
and, allowing 10,000 cycles per station, that 700 bhroad-
cast stations could be accommodated in this band, it will
be realised that these frequencies are practicallv unused.

HT.+
1 mfd

There are two stations of interest, KDKA sending on
64 metres and WGY on 8o, 41.88, and 21 metres.
Even so, from the point of view of the use made of short
wavelengths and also of the design of the receiver, the
writer feels that there is nothing to justify building a set
1o receive short wavelength signals only. In other words,
a carefully made set for short waves only is not likely
to receive a single station more than an equally carefully
made set which will tune over a wide band of waves.

The receiver illustrated here will tune over the short-
wave band, the lower broadcast band, and to the longer
broadcast wavelengths, including the station 5XX.

The problem of how best to design a receiver capable
of working effectively over so wide a wavelength range
was tackled by making first of all a thoroughly good
short-wave receiver ; then steps were taken to make the
set equally effective on the longer wavelengths.

The wavelength range of a tuner depends upon the
inductance of the circuit and its capacity. Now the
inductance of the circuit is

KT+ | )
mainly that of the tuning

oY
J )
L4
VA
1000000

O\zsmm 7oy

2l
e
0. 001mfd

coil, while the total capacity
is determined by the stray
circuit capacities and the
capacity Tange of the tuning
condenser. - Hence, if a
decision as to the tuning con-
denser to be included in the
receiver is made, a set of
1 coils can be designed to
cover the various wavebands
with a fair degreé of

L

i

accuracy. There is no need

to calculate exactly, bhecause

M .
hvépon

5

the electrical constants of the

RQVJW\'—I '

Fig. 1.—The schematic dlagram of connections.
terminal S, and for broadcast waves to L.

ATy

For short waves, the aerial is connected to
Grid condenser C; has a very small capacity, and
a condenser of about 0.0003 mfd. is connected at C; for the broadcast waves.

tuned grid circuit are modi-
fied by the reaction coil and
by the aerial.
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A tuned grid circuit laid out for the . S

reception of short wavelengths and con- |
nected to an ordinary receiving valve
has a capacity of about 25 micro- l
microfarads when the tuning condenser ci @c
is set at its minimum value. When a a4} Q' Tl
tuning condenser of 270 micro-micro-

Y e Bl A1 S

1 : = 1
T o, & ® &l 0%

3
|
Fig. 2.—Arrangement of the short wave l
and broadcast coil formers. The ebonite
ends are drilled to take glass rods or wood +4 -,l o OV -
dowelling, which are stuck in position.
Farads maximum capacity is used (as in :
the set illustrated), the capacity range
is roughly 25-295 micro-microfarads, @P
giving with a coil of ¢ microhenries a =
wavelength range of 28-95 metres. ~3/4—)~—1%'
The wavelength range when another size ;
of tuning condenser or coil is used may
easily be found from Table 1., which
gives the value of the product of
capacity and inductance, in microfarads and micro- coil with an inductance of o0.00228/0.000225, or
henries respectively, tfor a number of wavelengths. roughly 10 microhenries, is required. The minimum
I Y, 5 Y

ORI,
3
et

Fig. 4.—Details of the front ebonite panel. A, lin. and countersunk for No. 6 B.A.
screws ; B, {in. and countersunk for No. 4 wood screws ; C, 5-32In. and countersunk
for No. 4 B.A. screws; D, jin.; E, &in.

Thus, if the tuning condenser has a maximum value of
200 micro-microfarads, the variation of capacity may be
taken as from 25 micro-microfarads to 225 micro-micro-
farads, and for the maximum wavelength of go metres,
the 1..C. value is seen to be o.00228; hence a tuning

wavelength of the circuit will then be that corresponding
to an L.C. value of 10 x 0.000025, or about 30 metres.
Having found the inductance of a tuning ccil for a
given wavelength band, the size of the coil may be calcu-
lated, or the information can be obtained from Table 11,

B R O e R i R Y i

Fig. 3.—View of the broadcast coll for 300-500 metres, and of a short wave coil wound with 3in. strip copper. The brass feet which
act as supports and as connections are clearly shown,

5
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filament end of the secondary was to
reduce capacity coupling.

A reaction coil connected between the
anode of the detector valve and the
primary of the transformer in the usual
manner was also coupled to the secondary
coil. This coil was adjustable in posi-
tion, and although the tuning was
varied when the reaction coil was moved,
excellent results could be obtained. 1t
was thought, however, that superior
results would be obtained by mounting
the reaction coil at the filament end of
the secondary, and when this was done it
was found that the best method of con-
necting the aerial was through a con-
denser of exceedingly small capacity.

In the set illustrated, therefore, the
aerial is connected to the grid -coil
through a very small condenser, and the
reaction coi]l is mounted at the filament
end of this coil, the direction of the
windings of the two coils being such that
the two inner ends are connected to points

2 )y ——wte—13’

19" - -

of fixed potential.
By taking these precautions and using

which gives details of a number of coils having
diameters of 3in. and zin., these being usual sizes for
coils used in short-wave ‘sets. No. 18 gauge wire will
wind 2o turns to the inch and No. 16, 15 turns to the
inch, hence a winding pitch of 8 per inch is a reasonable
one. 1f the pitch is increased so that less turns are
wound to the inch, the inductance for a given number
of turns is. less and more wire is required for a coil of
given inductance, while there is no compensating advan-
tage, unless it is a constructional one.

Which is the Best Tuner ?

There are a number of methods of coupling the aerial
to the tuned grid circuit and of applying reaction. The
tuner favoured by the writer for a long while had an
aerial coil of a few turns mounted in such a manner
that its coupling with the tuned grid coil could be
varied. ‘This aerial coil was mounted at the filament
end of the grid coil, and the object of providing for a
variation of coupling was becausc it was found experi-
mentally that for a given aerial there was one position
for the aerial coil with respect to the grid coil which
gave the loudest signals, A tighter coupling than this
critical value did not increase the signal strength, but
reduced the selectivity somewhat and more reaction was
required. The object of mounting the aerial coil at the

YT T e
—jAp i

Fig. 5.—Layout of parts on the baseboard, which is of {in. wood.

* a reaction coil having just sufficient turns

to cause the set to oscillate at its longest
wavelength, the tuning varies only very slightly indeed
as the rcaction coil is moved from the “‘ just oscillating *’
to the ‘‘ not oscillating’’ point. As a matter of fact, a
slight change in the tuning is produced by a movement of
the reaction controlling device, whatever method of
obtaining adjustable reaction is employed.

As with the receiver using an aerial coil of a few
turns, it is found that there is one setting for the aerial
coupling condenser which gives the best results on a given
aerial, and having found the correct setting for this con-
denser by trial there is no need (for the short wavelength
band) to readjust it. The capacity of the coupling
condenser is in the neighbourhood of 3 micro-microfarads,
and it may consist of two metal discs 1in. in diameter,
their distance apart being found experimentally.  The
coupling condenser used by the writer is a Gambrell
adjustable neutralising condenser, and this is usually set
at its minimum capacity, care being taken to reduce the
capacity between the aerial wire itself and the grid coil
to as little as possible.

I'urther details of the circuit are given in T'ig. 1. Tt
will be seen, for instance, that two aerial terminals and
two aerial coupling condensers are used. The aerial is
connected to the upper terminal (S in this diagram,
actually it is the lower terminal of the two in the set)
when receiving the short waves and to the lower terminal

.

t,
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s y -~ "{._]‘_T—1‘y2‘.r_1%_—i;——2%‘j‘—1y2 3% ~i —ii »
B % .T/; RS D TS NI S _"’“Bi#'—‘?/“
A & @* ; @A .5@.~_._i,/4-
. !‘ A J 1
12" . -

Fig. 6.—The small terminal strip for the
grid bias and telephone connections.
(See Fig. 7.)

A 10

Fig. 7.—The large terminal strip for the earth and the batteries. A, lin. counter-

sunk for No. 4 wood screws; B, 5-32in.
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(I.) when receiving the ordinary broadcast transmissions.
When the aerial is connected to the lower terminal the
smail coupling condenser C, is not in circuit, and the
aerial is connected through a o.0003 mfd. condenser.

Design of Tuning and Reaction Coils.

The grid circuit and reaction coils employed in this
set are interchangeable, brass feet being fitted to the coils
to act as connections as well as the means for fixing them.
‘Three aerial and three reaction coils are required, one
set being for the 30-95 metre band, the second set for
300-500 metres, and the third set for.1,6c0 metres.
Intermediate wavelengths can be tuned in, of course, by
using coils having the appropriate number of turns, and
the set will work effectively down to below zo metres.

All grid coils are wound on a former with a wind-
ing length of 3in.  The diameter of the coils can be
varied, if desired, from zin. for the short wave coils to
4in. for the long wave coil.  For the short waves a
reaction coil 2in. in diameter can be used and for the
Jonger wavelengths, coils 2in. or 2}in. and 3in. respec-
tively are suitable, the lengths
varying between }in, and rin.
Details of the coils are given
in Table TIT,

Are- Low-loss Coils
Necessary ?

Tt is fashionable to specify
for short-wave sets coils of
thick wire with considerable
spacing between the turns,
the turns being supported on
a skeleton framework, and the
question as to whether this is
justified naturally arises in
view of the fact that the effect
of the detector valve is to
throw an appreciable load
upon the circuit. A few tests
soon show that a carefully
made grid coil will give louder
signals and. Dbetter selectivity
than a coil having large losses,
care being taken, of course, to
use the best vafue of coupling
with the aerial and to connect
the return end of the grid leak
to the most suitable potential
by means of a potentiometer,
or, alternatively, to use a
variable grid leak.

With regard to the general
shape of the coil, a single-
layer winding on a circular or
nearly circular former is un-
doubtedly the best, a ratio of
coil length to jliameter of
unity, with the turns spaced
by about their diameter being
satisfactory for short waves.
Spacing reduces the H.F.

9

1 "SCAN LD

Fig. 8.—The appearance of the set from above.
the earth end of the grid coil, while on the left can be seen the aerial coupling condenser.

879

resistance, while a skeleton former ot good material
makes the losses due to the self-capacity of the coil less
than they would be if a bad former or a solid one were
used. There is no doubt that a very heavy wire will have
more losses than a wire of No. 16, 18 or 20 gauge, and
it would appear that tinned copper wire is just as effective
as plain copper wire or wire with an enamel coating,
although one would not, of course, stretch a tinned copper
wire as is done when straightening lengths for connecting-

up purposes.

Grid Condenser and Leak Values.

As for the reaction coil, there can be—so far as the
writer can see—no object in using thick wire, for the
reaction coil usually has only about one third or one half
as many turns as the grid coil, and is connected to the
annde circuit of a valve. Further, the capacity between
the reaction and grid coils is reduced by using a fine
wire reaction coil ; hence for the short waves the writer
uses a reaction coil wound with No. 28 or 30 D.S.C.
wire.  For the broadcast and longer waves No. 3o to
No. 36 D:S.C. wire is suitable.

RS N T U T e T DR R AR RS

0.
-

On the right-hand side is the reaction coil at
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When receiving short-wave signals a grid condenser of
much less capacity than is usually employed for the Lroad-
cast wavelengths can be used to advantage. and the writer
« employs a tubular condenser of the wire type, the advan-
tage of this type being that the capacity can be varied
by altering the amount of wire wrapped round the tube.
Commencing with a condenser of o.0002 mfd. capacity,
it was foupd that best operation and loudest signals were
obtained with a capacity of about so mmfd. or less, and
a condenser of this capacity was wired permanently in
the set. Provision is, made, however, to conncct a larger
condenser in parallel with it for the broadeast wave-
lengths, a McMichael clip-in condenser being used. The
clips are mounted on a piece of chonite and connected
to the ends of the small grid condenser (Kig. 1); the
value of the plug-in condenser used for the longer waves
15 0.0003 mfd.

The gain in changing over from a o.ocoz mid. or
0.0003 mfd. condenser to one of 4o to 50 mmfd. for
the short waves is a very real one, and the advantage
of using the wirc wound tubular type suggested is that
the best value can easily be found by adjusting the

number of turns of wire used as onc electrode of
the condenser. < As a matter of fact, the
best capacity is /A, not a critical one, and the

DECEMBER 251d, 1923.

adjustment should, of course, be made on a weak signal.
As a potentiometer is used in conjunctien with the grid

==

BASEBOARD
4% 3k %

Fig . 10.—Arrangement of the two wooden supports and the

platform. Notice in particular the grid condenser of the tubular

type and the plug-in type grid condenser; also the shape of the

ebonite piece carrying the grid coil and acting as one support
for the reaction coil.

Fig. 9.—Another view showing more clearly the method of fixing the interchangeable grid

and reaction coils.

DR —— leak, a grid leak of about 2
megohms is usually found to
be quite satisfactory, the

<5

~ potentiometer control en-
. abling one to fix the grid
i bias to giving best rectifica-
o tion and smooth reaction.

)

The potentiometer, in a re-
ceiver of this type, where so
much depends on critical ad-
justments, while not perhaps
an absolute necessity is cer-
tainly of very great help,
and the writer would not
think of building a set of
this type without one.

o

i

The Anode Resistance .
Coupling.

As there are times when
short-wave signals are very
weak, it was decided to
couple the detector to the
first audio-frequency wvalve
by a  resistance-capacity =
coupling, as it would appear
that transformers and chokes
amplify very weak signals
rather poorly; in other -
words, there appears to Le a
certain ‘‘ threshold ’’ effect,
signals below a certain
strength not Leing amplified
to such an extent as stronger
. signals of the same fre-

© quency. -
The anode resistance em-
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20-1,800 Metres.—
ployed should be quiet in operation, and a good coupling
condenser and grid leak ought to ‘be used.

The resistance-capacity-coupling was not put in with
any ohject of quality, so far as the short wavelengths are
concerned, because reaction is generally used to such an
extent that the signals are distorted before they reach
the audio-frequency amplifier. When an anode resist-
ance is used in the way described (Fig. 1), it is easily
possible to get a delightfully smooth reaction control.

The second stage ot magnification is used to cnable

4 —————

W
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Fig. 11.~Details of the ebonite coil support referred to in Fig. 10.
The ebonite is }in. thick; A, lin. and countersunk for No. 4
wood screws ; B, 5-32in.; C, jin.

comfortable loud-speaker reception of the broadcast
transmissions to be made as well as to add to the sensi
tivity of the set, as already mentioned. The transformer
is a Ferranti, ratio 3—1, and a DE35B valve is used,
with a grid bias of 1} volts, the last valve being a
DEs or DEsA, depending on the signal strength
required, with a grid bias of 12-18 volts and appropriate
values of anode voltage.

Choice of Detector Valve.

The valve generally used for rectification in a short-
wave receiver is of the low capacity type, such as the
DIV or DEQ. ‘These valves, however, are not

gouod leaky-grid rectifiers, and thev are inefficient. having

Fig. 12.—Constructional details of the reaction coil support.

a high anode impedance for their amplification factor.
They are also inclined to be noisy.

Experiments were, therefore, made with ofher types,
and it was found that far superior results were obtained
when ordinary valves were used as the detector, the valve
recommenied being the Cosmos SPi18 ‘‘ Green Spot.”
This valve takes o.3 amp. at 1.8 volts, has_an amplifi-
cation factor of 15 and an impedance of ahout 17,000
ohms. Its self-capacity is remarkably low, and it is a
cheap valve. Other valves which give good results are
the DE3B and DER. A DEsB valve works

10
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extremely well so far as the reception of KDKA is con-
cernerl, but its working capacity is rather high, which
limits the wavelength range of the shert-wave coil. As
a resistance coupling is used, one of the high ‘“ m’’ value
valves should preferably be employed as the detector.

Morse Reception.

For the reception of Morse signals a transformer
having a peak at 1,000 to 2,000 cycles can be useq, and
will be productive of better results than a transtormer
designed for speech amplification. A receiver to be used
exclusively for continuous wave signals could very well
have a carefully tuned note magnifier, thus adding to the
over-all selectivity of the set, but for a receiver which is
to be used mainly for telephony, intelligibility is the main
requirement (on short waves), and for all-round work a
transformer-valve combination having a flat frequency-
magnification characteristic is the thing to use.

Arrangement of the Set.

Examination of the illustrations will show that the
tuning and reaction coils are
well clear of all other com-
ponents and they are easily
got at, so that it is a matter
of but a few scconds to
change them.

On the ebonite front panel
is mounted a tuning con-
denser, two filanient
rheostats, potentiometer, and
the reaction control. Two
supports of wood are
fastened to the baseboard,
and these carry a platform
of wood and an ebonite
The ebonite strip is
indicated in

Fig. 13.—The two aerial con- |

densers, mounted on a piece of Strip.
ebonite and fixed to the side of h 1
one of the wooden upright Shaped, as

pieces. Figs. 10 and 11, and two
screws are [itted to it for the grid coil support.and connec-
tions, while one end is drilled and acts as a bearing for

the reaction coil spindle. Thus one end of the reaction
coil spindle is carried by the panel and the other by the
strip of ebonite.

Details of the reaction coil spindle are given in Fig. 1z,
from which it is seen that two short lengths of brass rod
are used, also a length of ebonite rod. This spindle is
a fairly loose fit, the particular geared dial used being
of the type which presses against the panel and is pre-
vented from slipping Ly a friction device.

On the top side of the platform is mounted the tubular
grid condenser, the grid leak, valve-holder, and by-pass
condenser of o.0ot mfd. A piece of ebonite carrying a_
pair of tlips to take the McMichael plug-in fixed con-
denser is screwed to its back edge, while on the under
side is mounted the o.125 mfd. egupling condenser an
0.5 megohm grid leak. These components are shown in
Fig. 1o.

Screwed to one of the supports is the * Cosmos '’ (wire
wound) anode resistance of 100,000 ohms, while on the
other support is fitted on a small piece of ebonite a 0.0003
mfd. fixed condenser (Igranic), two aerial terminals,
and the Gambrell neutralising condenser.  ‘These parts

A 19
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are all shown in the illustrations, and do not neced a
detailed description.

The grid condensers, and the large aerial condenser,
are all mounted on suitable pieces ot ebonite, and the
small capacity aerial condenser is fixed by means of a
brass strip screwed to the lower end of the piece of
ebonite carrying the aerial terminals.

At the back of the set is a terminal strip for the earth
and battery "connections, a second strip with termirfals
for the loud-speaker, and the grid bias battery for- the

Wireless
World

DECEMBER 2514, 1925.

suggested that a relatheiy fine connecting-up wire, such
as tinned No. 22 gauge, be used for the short connec-
tions, the filament circuits being wired with No. 16.

The tuning coils are easily made, the type shown in
the illustrations consisting of a pair of ebonite rings
drilled to hold glass rods or lengths of round wood.
Details are given in lig. 2. As the tuning coil for the
short waves has 11 turns of 2%in. diameter, only
part of the former is covered by the wire. A 2in.
coil will need 16 turns, the winding length being
about 2in.

] Operating Notes.

{ The valves recommended are a Cosmos SP18
green spot for the detector, an SP18 greerr spot
or DEsB for the first stage, an SP18 red spot or

) o,

§

Fig. 14.—The wiring diagram. Most of the components
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l are labelled to correspond with Fig. 1

third valve being mounted on the right-hand edge of the
baseboard.

Wiring is not a very difhcult matter if proceeded with
in an orderly fashion. First, the two upright pieces
~arrying the platform should be removed. Most of the
wires connecting components on the front panel and on
the base can then be put in.  The parts on the platform
can also le partly wired before assembly. It is

A 20

DYE;s for the last stage when receiving short wave or
other weak signals, and a DEgA when receiving the
broadeast transmissions. Suitable anode voltages are
6o for the dctector and 120 for the last two valves.
With 120 volts on the anode of the last valve the grid bias
should be —6 for a DEg and 12 or 18 for a DEgA.

If other valves are to he used it is worth while to
remember that a valve having a fairly high amplification

23
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20-1800 Metres.—

factor should be used as the
detector, while the valve in
the first stage may have an
impedance of the order of
30,000 ohms with the par-
ticular type of transformer
employed.  I'or the last
stage a valve suitable for
working into a loud-speaker
should be- used; that is, a
valve having an impedance
of not over 10,000 ohms for
the average 2,000 ohms loud-
speaker.

It should be noted that
the SP18 green spot valve
requires a filament voltagc
of only 1.8, and its filament
rheostat should be handled
carefully. ~'The value of this
rheostat should be adjusted
for the particular type of
valve that is to be used as
a detector. A DER works
quite well, and so does a
valve of the .06 IRI. class.

Whenever possible, valves
should be tried with a view
to selecting those which are
the most quict, for, after all,
the usefulness of a signal is its strength and clearness
as compared with the background of noise which unfor-
tunately is usually present in greater or lesser degree.
An anode battery of ample capacity should also be used,
and it should be as nearly noiseless as possible. In this
connection it may be said that it is productive of better
results if a separate H.T. battery he used for the detector,
especially so far as reception on the short waves is
concerned.

There is also a tendency for the H.F. currents to pass
through the set to the telephones, and to be applied to
the input circuit through the hands of the operator. This
is more noticeable on a two- than a three-valve set, the
effect being absent on the set illustrated here. Those dis-
pensing with the third valve may find the effects a
nuisance, and a partial remedy is to connect high-

frequency chokes about an inch in diameter and wound
with No. 30 D.S.C. or finer wire in the grid lead—

883
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Fig. 15.—Another view of the set, in which practically the whole of the parts can be seen.

between the grid coupling condenser and the grid of the
second valve. A certain cure 1s to cover the telephone
cord with a layer of No. 26 copper wire and to connect
this wire to the metal part of the earpieces and to negative
L.T. or earth. It would be better if the telephone cord
were covered with a flexible metal covering.

Much can be done to eliminate the trouble by using
short aerial and earth lead-in wires, and by connecting
the filament and H.'I'. battery with short wires  Arrange
for the leads to be at the back of the set, the aerial wire
being at the side. This wire should not hang near the
grid coil, or the coupling between the aerial and grid
circuit may be above that required for the best results.
The coupling required is an exceedingly small one.

In certain instances the operation on the short waves is
improved by connecting the earth wire through a small
condenser, or bv not connecting the earth at all, leaving
only the "capacity of the batteries to earth in circuit.

MATERIALS USED.

Ebonite panel, 12in. < 104in. X Yin.

Baseboard, 12in. X 10in. X }in.

1 mfd. Mansbridge condensers {T.C.C.).

0-125 mfd. Mansbridge condenser (T.C.C.).

0001 mfd. fixed condenser (Dubilier).

00003 mfd. plug-in condenser with clips {(McMichael).
0.0003 mfd. fixed condenser (Igranic).

Neulralising condenser (Gambrell).
000027 mfd. tuning condenser,

T T R S UL N

Corrected Square Law

{Burndept Wireless).
0.0001 mfd. tubular wire-wound condenser (Marconiphone).
Potentiomeler (Burndept Wireless).

~ o~

L)

Filament rheostals, values depending on valves fo be used
(Burndept Wireless).

2 megohms grid leak with mounting (Dubilier).

0-5 megohm grid leak with mounting {Marconiphone).

Cosmos 100,000 ohms anode resistance with mounling
(Metro-Vick Supplies).

Intervalve transformer (Ferranti).

Antipong valve-holders (Bowyer-Lowe).

2 Accuratune slow-motion dials.

12 Terminals.

Materials for reaction and grid coils.

e
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This scheme is not altogether to be reconyended, how-
ever.

For short wave reception an aerial which is not too
large should be used, with a good earth or counterpoise.
It'is certainly worth while to experiment with the length
of the top of the aerial, a 100 ft. aerial being cut down
to 6o-70 ft. An aerial of this size will be quite effective
on the broadcast wavelengths, and will usually markedly
increase the selectivity of the receiver as compared with a
1ooft. aerial.

It should be noticed that the tuning condenser and
reaction coils are controlled by slow motion dials. These

TABLE I.

For DETERMINING THE WAVELENGTH, FrEQUuENCY AnD L.C.
VALUE OF Rapro FreQueNcy CireurTs.

(Lgis in microhenries and C. in microfarads.)

Wave- Wave-

length. | Frequency L.C. length. | Frequency 1.C.

Metres.| Kiloeycles. Metres. | Kilocyeles.
10 30,000.00 0000282 150 2,000.00 006335
11 | 27,272.00 0000340 155 1,935.00 006760
12 | 25,000.00 | .0000405 160 1,875.00 07204
13 23,076.00 0000476 165 1,818.00 H07662
14 21.426.00 0000552 170 1,765.00 08134
15 20,000,000 0000634 175 1,714.00 008620
16 | 18,748.00 0000720 180 1,667.00 009120
17 17,646.00 0000813 185 1,622.00 009634
18 .| 16,667.00 0000912 190 1,579.00 01016
19 15,788.00 0001016 145 1,533R8.00 01071
20 15.000.00 0001126 200 1,500.00 01126
21 14,284.00 0001241 205 1,463.00 01183
22 13,635.00 0001362 210 1,428.00 01241
23 13,042.00 0001489 215 1,395.00 01301
24 | 12,500.00 0001622 220 1,364.00 01362
25 12,000.00 0001755 225 1,333.00 01425
26 11,538.00 0001903 230 1,304.00 01489
27 | 11,110.00 0002052 235 1,277.00 01555
28 10,713.00 0002207 240 1,250.00 01622
29 | 10,343.00 0002366 245 1,255.00 01690
30 | 10,000.00 0002533 250 1,200.00 01760
32 9,374.00 0002883 255 1,177.00 01831
34 8,823.00 0003255 260 1,154.00 01903
36 8,333.00 0003648 265 1,132.00 01977
38 7.804.00 | 0004065 270 1.111.00 02052
40 7,500.00 0004503 275 1,091.00 02129
42 7,143.00 0004966 280 1,071.00 02207
44 6,%18.00 0005446 290 1,034.50 02366
46 6,522.00 0005960 295 1,017.00 02450
48 6,250.00 0006485 300 1,000.00 02533
30 6,000.00 000704 310 967.70 02705
55 5,454.00 .00L852 320 937.50 (2883
60 5,000.00 001014 330 909. 10 03066
65 4,615.00 001188 340 882.40 03255
70 4,286.00 001378 350 857.10 103448
75 4,000.00 001583 360 833.30 03648
80 3,750.00 001801 370 810.80 03854
85 3,524.00 .002034 380 789.50 04065
90 3,333.00 002280 390 769.20 04277
95 3,158.00 002541 400 750.00 04503
100 3,000.00 002816 410 731.70 04733
105 2,857.00 003105 420 714.30 04066
110 2,727.00 003404 430 697.70 03204
115 2,609.00 003721 440 651.80 05446
120 2.500.00 004052 450 666.70 05700
125 2,400.00 004397 460 652.20 05960
130 2,308.00 004757 470 638.30 06219
135 2,222.00 003130 480 625.00 06485
140 2,144.00 005518 490 612.20 08759
145 2,069.00 005919 500 600.00 07039
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dials should be the hest that can be alforded, as it is quite
essential that delicate adjustments can be made with ease.

If the reader has a condenser of known value it is
possible for him to calibrate his receiver—in a rough sort
of way, it is true. In the case of the short waves, a coil
should be made up from the details given in Tables 1
and 2, so that with the tuning condenser the wave-
length is a known vahlue within the limits of the accuracy
of the condenser and coil. If the receiver is now caused
to oscillate freely and the ‘¢ wavelength unit’’ is held
somewhere near the receiver, a noise will be heard in the
telephones when the grid. circuit is brought into tune.
The setting of the condenser for' a given wavelength is
then recorded. Other coils and condensers of known

TABLE II.
Swizes or Suort Wave Comns Wousp wrty No. 16 WIke,
F SRR ——
Turns, Dia. of |Inductance] Turns, Dia. of |Inductance
Spaced Coil. Micro- Spaced Coil. Miero-
8 per in. in. henries. | 8 per in. in. henries.
G 3 3.5 6 2 2.25
7 3 5.0 8 2 3.0
8 3 6.0 10 2 4.5
9 3 7.25 12 2 5.75
0 3 8.25 14 2 1.5
12 3 11.25 16 2 780
14 3 13.75 18 2 10.5
16 3 17.0
18 3 20.0
TABLE TIL
Derans or Tuxisa axp Reactioy Coris.
Wave- Reaction Coil. Grid Coil.
length ‘ |
Range. ’ Length Length
Met.res. Turns. Dia. of Turns. | Did. of
Winding. Winding.
30—95 | 5o0f No. | 2 | Abour #0 1 of 27 | About 27
30 D.8.C. ‘ No. 16
300—500 135 0f No. | 37 | About }”| 55 of 23" | About 3”
34 D.S.C. ! No. 26
l DS.C.
1000-—2000! 80 of No. | 3”7 | About 17| 230 of 4” | About 37
34 D.S.C. l No. 34
\ ] D.S.C.

value may be made up and their wavelengths found from
the talles, and thus the receiver can he roughly calibrated.
This will be a great help when first the receiver is used
for the reception of really distant transmissions. If a
reader who is not accustomed to short waves is keen on
the idea, he might get a friend who has received the
foreign stations to give him their positions on a wave-
length unit.

After having made and tested the receiver the writer
hopes that the amateur will agree with him that there is
nothing ditiicult in making an effective receiver for short
and long wavelengths—provided a little care is taken in
its construction.  The receiver has been thoroughly tested,
and, in spite of (or is it because of ?) its simplicity, is a
truly remarkable one.
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SHORT-WAVE TRANSMISSION THEORY.

Refraction and Absorption in the Upper Atmosphere.

By PROF. E. Y. APPLETON, M.A,, D.Sc.

N the earliest days of wircless we mlght say that
theory preceded practice, for Maxwell’s electro-
magnetic theory preceded Hertz's experimental de-

tection of electric waves. But since those early days
the reverse state of affairs has usually obtained. Practice
has usually out-distanced theory, and the wireless
engineer has almost alwavs been able to achieve more than
he coul I understand. Pnrtlcu]arlv has this been the case
in long-distance wireless transmission. When Marconi
first signalled to America, Lord Rayleigh promptly asked
how it was that the electric waves could manage to bend
round the protuberance of the earth. The mathematicians
calculated how strong the signal intensity should be in
cases of long-distance transmission, and, when the
measurements of Austin were available, Dr. van der Pol
was ‘able to compare the results of the mathematicians
with the experimental results. - In this way he was able
to show that the experimentally ohserved signal intensi-
ties were many thousand times the calculated values.
Obviously there was some influence, other than that of
diffraction, tending to assist the waves in bending round
the curvature of the earth.

The Heaviside Layer.

The suggestion was made almost simultaneously by
Kennelly and Heaviside that an jonised atmospheric layer
would assist propagation in that it woull deviate electric
waves back to the ground where they might be detected.
There has, however, been a good deal of nppnsitiOn to the
ionised l:lycr thenrv in recent years, particularly in Ger-
many and America. It has been stated that the hending
of the waves round the earth is quite natural, since the
waves start from the transmitter with their feet on the
earth, so to speak, and that there seems no reason why
they should leave it. Such objections, of course, com-
pletelv ignore the results of the diffraction calculations
and so can hardly be entertained seriously. Much more
sympathy can he extended to other objectors wha have
asked for a more direct
proof of the existence
of the laver. Such a
proof was sought re-
cently Dy Smith-Rose

At the end of their paper (Experimental Wireless, Sep-
tember, 1925) they say that ‘‘ adequate experimental
evidence on the existence of the Heaviside layer is still
lacking. ™

Interference Effects.

In a recent paper! Mr. Barnett and the writer have
given a direct experimental proof of the existence of the
ionised layer. With the assistance of the technical staff
of the British Broadcasting Company (and of Capt. West
in particular), it was shown that changing the wavelength
of a transmitter continuously by a small -amount caused
interference phenomena to be observed at a receiving
station 8o miles away. This proved the existence of two
rays. A further experiment showed that during night
variations the signal variations at the same place were
relatively greater on a loop aerial than on a vertical
antenna. ‘This was shown only to he possible theoretic-
ally for a down-coming wave, so that the fact that loop
fading is greater than aerial fading is in itself a proof
of the existence of the ionised layer. From the relative
value of the signal variations in the two cases it was pos-
sible to calculate the angle at which the waves arrive at
the ground. TIn the case of 21.0 signals measured at
Cambridge this angle was found to be 65°7
It is obvious that such figures give us infarmation about
the height of the layer at night.

Action of the Layer on Short Waves,

1 have devoted a good deal of my space to the evidence
relating to the existence of the ionised layer because, in
short-wave transmissions over even moderate distances, we
can only explain the results if an ionised layer is assumed
at the outset. It is easy to show that, for any type of

waves, bending round obstacles is made less appreciable

e

the shorter the wavelength, so that
with wavelengths of 20-50 metres
the bending of the waves round the
earth must be practically inappreci-
able. Also it is well known experi-
% 1 mentally, and the results are in agree-
& { ment with theory, that the qhortel the
Y ) wav elength of a transmission the more

i

,/k,

and Barfield, who, in % rapidly is it attenuated when the
some  verv accurite  gpoynp ~ ,LTU waves pass over ground. Thus we
experiments with tilted ST ST ST N T T e conclude that, for the short wave-
- . . “ ] ~ : il .

Hertzian oscillators . LS =L lengths which have heen used by
and coils, attempted to Fig. I.—Mirage produced on & 7770 7.7\ amateurs in their very successful
detect the presence of hot lday by.reltactionrof light | A 7, long-distance experiments, the trans-

2 " rays near the earth's surface. ~s . 3) i, 5
down - coming waves P L }missions have been brought about
at a receiving station. / y'=—. - solely bv the action of the ionised
Smith-Rose and Barfield found that due, no doubt, to ks ¥ )
the presence of the reflected wave from the ground they e R (ST
were unable to get any evidence of down-coming waves ' 4 ' Appleton and Barnett, Proe. Roy.
such as must exist if the Heaviside laver theory-is correct. Ho o AT Soe. A., Vol. 109, p. 621, 1925.
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Short Wave Transmission Theory.—

layef. 1t is therefore obvious that if we-wish to under-
stand why short waves have Leen so successful, we must
enquire more closely into the action of jonised gas on
the electric waves passing through it

The ‘¢ Inverted Mirage.

It was shown some vears ago by Di. Eccles that we

‘can explain the action of the upper ionised layer if we

“take

" light is as shown in Fig.

1

account the «ariation of refractive index of
the layer. We can most easily understand Dr. Eccles’s
argument if we consider first a phenomenon which is
somewhat similar and which is well known. Tt is known
to most people that on very hot days an inverted image
of distant objects can sometimes be seen in the ground.

into

: 1ONIZED_LAYER
O -

Fig. 2.—Refraction of wireless waves by the ionlsed layers of the
upper atmosphere.

The phenomenon, which is known as a ‘‘mirage,”’ is
most often seen in the desert, hut can easily be repro-
duced in the laboratory. The explanation of the effect
is that near the surface of the sand or ground the air
is very hot, and thus its refractive index is smaller than
that of the layers of air above it. Now it is a-well-
known law of optics that a ray of light, which reaches
a medium of lower refractive index than that of the
medium in which it is travelling, is Lent away from the
normal. Thus in the case of the mirage the path of the
1, being Lent away from the
vertical when it reaches the lavers of low refractive index
near the ground. The eye, not being cognisant of the
turning of the ray near the ground, sees the image of
the tree apparently under the ground. 3
Now let us consider the analogons wireless problem.
It was shown by Dr. Eccles that if the ionisation in-
creased as the height increased in the atmosphere, we
should have a very similar state of affairs for the much
longer wireless waves. As the ionisation increases, the
reflactlve index of the medium for electric waves de-
creases. Thus, as the wireless ray TM from a trans-
mitting station, T (see Fig. 2), reaches the layers of
lower refractne index, it is hent away from the vertical
and ultlmately bent back to the ground, where it reaches
the receiver R.  We thus look upon the process as one
of refraction rather than reflection, and it is by this

process that we think short wave reception is carried out.

Absorption of Different Wavelengths.

- In cases of ionic refraction as described above absorp-
tion -of the waves always accompanied the process of
bending. We can easily understand this must be so if
we consider the impacts lLetween the electrons and the
gas molecules. Under the action of the electric forces
in the waves the electrons are caused to vibrate, and when

they make a collision with a molecule they give energy to
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it, which process simply means that energy is communi-
cated from the waves to the molecules of the gas, and is
thus turned into heat. 1t is clear that the absorption of
the waves will thus. be sinaller the lower the pressure of
the gas through which the waves travel, since in a very
attenuated gas the number of collisions would be small.
Also we can see In a general way that with short waves,
and thus very high frequencies, the electron can make
many vibrations hetween the times of two collisions, so
that the absorption is very much reduced. For the very
short waves of light the absorption is clearly reduced to a
very small amount.

Fortunately we are able to state exactly the amount of
absorption per unit length of path in the case of short
waves. The absorption factor a is given by the equation

a K el
where f is the frequency of the electron collisions with
the air molecules and p/2x is the frequency of the waves.
K is constant for a given electron density. The reduction

in amplitude in travelling a distance x is given by ¢—«*
and is specially marked when o is large. We must
thus consider how a varies with different conditions. The

most important point to be examined is the variation of
a with frequency, or, in other words, with wavelength.

" A simple calculation shows that there is a marked decrease

in absorption when the angular frequency p is increased
beyond the collisional frequency of the electrons f.
This means that for waves travelling in the atmosphere at
a given height there will be a marked reduction in absorp-
tion when the wavelength is reduced through a certain
critical value. To illustrate this we may consider a
purely imaginary case in which f, the collision frequency,
is taken at 6 x 10”. 'The variation in the absorption
with different w melength% in such a case is illustrated in
Fig. 3, where it is seen that the reduction of absorption
is :pecmll) marked below 5o metres.

It must be pointed out that the use of shorter waves
tends to increase signal strength apart from the reduction

25

FACTOR

ABSORPTION

100 150 200 250 300 350
WAVELENGTH IN METRES

Fig. 3.—Variation of atmospheric abserbtion with wavelength.

0 50

of atmospheric absorption. As soon as the function
of an aerial was properly understood it was realised that,
for a series of transmitters with the same metre-amperes
but of different frequencies, the radiation fields would
be proportional to the frequencies. But I do not think
that this factor alone explains the extraordinary low
attenuations experienced in short-wave transmissions.

-The reduction in atmospheric absorption is almost certainly

the deciding factor.
25
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Short Wave Transmission Theory.—

To work out a complete theory of atmospheric influ-
ence on short-wave transmission is, however, impossible at
So many factors (¢.g., exact height of and
variation of ionisation in the layer) are unknown. Our
the practical side
We know that enormous distances are covered by short

present.

information on

General Notes.

The German station K4LV has now been
working for two months, and during that
time has been in communication with 82
stations, including severat in the U.S.A,,
when using an input of only 9 watts.
Since November 8th the power has heen
increased to 14 watts. Conununications
may be sent rie “.Journal des 8,” Rugles,
Eure.

0000

Mr. E. J. Simmonds (G20D), Gervards
Cross, has established two-way telephonic
communication with a station in Hong
Kong, the strength of his signals being
about R8 on a wavelength of 45 metres,
and those of the China station about R7
on 35 -metres. The input at 20D was
100 watts.

0000

Mr. F. B. Neill {G5NJ), Whitehead,
Co. Antrim, estahlished communication
on Saturday, December 5th, with 8QQ,
Saigon, French Indo-China, using 100
watts input. He has also worked
with many stations in Australia, New
Zealand and America.

© 00O

Mr. W. A. S. Butement (G6TM), 127,
West Iind Lane, N.W.6, reports two-way
working with OA6N, Cape Town, on 45
metres and with an input of less than 60
watts, the strength of signals being re-
ported “as R4. He has also received
Japanese 1PP on ahout I6 metres on
December 9th, 10th, and 11th. On the
latter occasion good speech and music
were received.

cooo

Mr. 8. K. Lewer (G6LJ), West ITamp-
stead, also reports having heard hoth sides
of a communication hetween JLPP and
HU6DCF, Honolulu, at 8.20 a.m. on
December 10th and the speech and nusic
on December 11th. e also states that
several New Zealand stations can le
heard until 11.0 a.m. and become audibl
again at 3.0 p.m., G.M.T.

coo0o0

An American station in the Philippine
Islands, whose call sign is 1HR, works
daily at 2 p.m. (GALT.) on 30 metres
with the 6th Distriet in U.S.A., and
usnally ealls CQ after completion of trafhe.

coo0O0

Sergt. M. H. Figa, Sialkot, India, 1
now using the call sign FGG i place of
A50, and will be transmitting after De-
cember 17th on 34 and 105 metres. lHe
has already worked with A2CM  and
M1DH on the latter wavelength.

00O

Me. F. A, Mayer (G2LZ), Wickford,
Tssex, has heen experimenting in the re-
radiation of B.B.C. programmes on short

43
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waves, but very few exact measurements of short-wave

meagre.

 TRANSMITTING NOTES
AND QUERIES. '

wavelengths, and has been heard by Mr.
N. W. Gillham, of the Hobart Radio
Club, Tasmania.” This is understood to
be the first occasion on which a B.B.C.
programme has been received in Tas-

mania,
cooo

An Unusaal Coincidence

Mr. T. A. Studley, Harrow, writes that
on November 25th, when listening for
anything that might be on the ether, the
first signal he heard was a weak D.C. note
calling ““ Studley thanks for your QSL,”
and found it was an Argentine amateur,
F(C6, whom he had licard only once be-
fore, and to whom he had sent the report
which was heing acknowledged at that
moment.

0000
QRA's Wanted.

G2ALT, G2BL, G2BN, (2SI, G274,
G5HUG, G5NB, G5QL, G5UN, G6DA,
G6GU. G6MA. G6NB, G6YU, GIB (call-
ing GHA), F8TZ, 2IWS, 7Z2QB, Z4AV,
4-7A, 6-8R, OCML. FW, V2BXT, INCC
ICC, HBXB, XGBI, G2VS, G2WS
GSHT, G5RY, G6KX, E1BH, FG6, LS,
NPV4, NPR2, O2CTF, TM2, Ti2, AP,

Calls Heard.

Extracts from Readers’
Logs.

Bediord.

{During October.)

English : 2NM (Tel.). 20M (Teleph.),
2JB, 2VX, 2XV, 2XY, 2DX, 2U0, 2UV,
2LH, 20D, 2WZ, 2G0O, 20F, 2KU, 50L.,
5XA (Tel.), 5LS, 581 5ID, 5LF, 5817,
5BK, 5P)M, 5LB, 6CN, 6YU, 6QB, 6NR,
6BJ, 61O, 6AR, 6RW, 6NT, 6TAl, 6P\,
6DO0, 6KB. American : WHA, WIR, SGC,
NADM, 1CKP, 1ACI, 1ACK, I1WI,
iBVL, 1SI. 1PM, 1RD, 2XS8, 2CXL,
2ACY, 2GN, 3BN U, 3AUV, 4RR, 4AN,
5LF, 5CM, 8AC, 8DAA, 8BWR, 8ER,
9DNG, SEJI. Canadian: 1UW, 2AX,
2BL, 3KP, 8AL. TFrench: 8PM, 370,
8LLB, 8RBP, 8DK, 8RIC, 8GR, 8KGS,
8CO, 8KI, 8GS, 8PKX. 830T, 8Bé, 8IL,
8GI, 8TOK, 8DK. 8AG, 8CAX, 8PKX,
8JR, 8TA, 8G\I, 8TV, 8NA, 8CT, 8WW,

signal intensities have been made.
amateurs, who first discovered the extraordinary proper-
ties of these short waves, will not remain content until
they have included signal measurements in their successes.
Such measurements will be difficult, but difficulties are
often welcomed by the enthusiastic.

I hope that the

8PA, 8BPD. [Italian:
IBD, AS, ITT, 2NT, 1AF, 1MT,
Duteh : PCMM. PCTT, PDRG, 10PM,
10GG, 10MS, 10WB.  Africa : OCML,
OCQI.  Argentine: RRP, PAZ, RAS,
AAA. Belgium : U3, D2. Scandinavia :
SMMZ. 2N)M. German : G6. Austra-
lian : 3BQ. New Zealand : 1AB,- 7Z.
Unknown : FW, NPV4, NPB2, OTK,
AGA. FEAEU, NC, F@6, OIE, K7,
REET4, G6K, 7AR, TVX, 7VZ, NAl,
JG6, G6, TM2, 6Q, BST, NOUS. Q2,
TI2, NUE, U3, 74, 4NJ, 4AH, 4R).

All between 20 and 150 metres.

S. Williamson (G2ACT).
Cachar, India.

Great Britain : 2AD, 2BZ, 2CC, 2DX,
2KF, 21Z, 2MM, 2NM (Telephony), 20D,
2QB, 2RB, 287, 2W0, 2XY, S5DH, 5MA,
5MO, 5TA, 6AH, 61J, 6RM. U.S.A.:
1CH, 2WC, 2AGQ, 2AHM, 2CLG, 5BG,
5QN, 5UK, 6AWT, 6RBJX, 6BQ, 6CA,
6CAE, 6DAG, 6HM, 6TS, 8PL, SCVN,
9UA, 9ZT. Holland : PB1, PR3, PCJJ.
Belgium : D4.  Scandinavia : 2CO, 2ND,

IRNA, IRT,

7‘}".! A SMZ'S. Switzerland :  9AD,
Franee : 8DK, 8JA, 8TK. Philippines :

1AR. 1CW, 1HR, NEQG, NIRX, NUQN.
South Africa: A3E, Ad4Z, A4V. New
Zealand : 1AQ, 2AC, 4AV.  Australia:
LAK, 2RJ, 2UI, 2WJ, 2YH, 2YI, 3AD,
3AK, 3BD), 3BK, 3QN, 3TM, 5KW. A
gentine : AF1, AF3, DM9. Brazil : 1A3B,
1A¥, 1BD, 1IA, 2AFE. Indo-China :

IBT. Hawaii: FX1. Ttaly: 1RM.
Mexico: 1AA. Miscellaneous :  WIZ,
POZ, FM, FW, NPO, NPP, ANE,

RDW, WPP, WQO, NRL, NEQQ, NSX\,
NPN, NISM.

On 32 metres.

G. W, G. Benzie (2BG).
Weyhridge.

France : 8GI, 8CT, 8DP, 8VU, 8LZ
8TH, 8TOK, 8JU,
8EU, 8DK. Italy: 1BS, 1AS, 1CO,
IMT. Holland : OPM, PB3, OAX. Bel
gium : 4RS, 4GB, 4YZ.  Switzerland .
9A 1), TFinland : 2CO. Northern Ire
land - S5N.J. New Zealand: 1AX.
U.S.A.: 1YB, 1ZA, 2KR.  Uuknown:
1RG, 1RR, 4UC, 8CAX.

(Short-wave 2-valve set.)

All on 24 to 60 metres.

R. C. Nisbet.

>

8ML, 8JC, &TK.

Thornten Heath.
{November 22nd to 30th.)
Spain : EAR6, EAR10, EAR22. Russia :

RRP. Java: ANF. Egypt: 1BH.
Mespot : G HB. Philippines : 1HR.
India : HBK. New Zealand : 2AC, 4AC,
2XA. URA.: 4FM. 5KW, 6EW,

6CTO, 8G2, 8CES, 8CYI, 9BHT, 9EGU,
9EJI, 8BY. S8KC. Iite. : 6LF, QO
(MAO?), OCDJ, NRDM, SGC, NISP,
6YX, KYS5, D7MT. S2NX, S5NF.
(0-v-0) on 30 to 50 inetres.
Walter A..J. Warren.
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NEUTRODYNE UNITS.
In neutrodyne receivers employing
plug-in units of the type illustrated
_ on page 650 of the issue of -November

11th, 1923, a single neutrodyne con-

<" denser is connected in the circuit for
each H.F. valve and adjustments

_ ' have to be made every time the unit
vis changed.  Considerable time is
saved if a separate neutralising con-
denser is mounted in each H.F.
transformer unit, when a setting is
obtained for the particular band of
wavelengths covered by each indi-
vidual unit, and no time is lost in
readjustment of the neutrodyne con-

. denser when changing the wavelength
range,—A. 1. O.

0000

SPIRAL JOINT.

In experimental work it is very con-
venient to have some method of
making temporary joints which do not

““involve the use of a soldering iron.
The diagram shows a spiral joint
which is very satisfactory in practice,
giving a firm electrical contact of low
resistance.  The principal wiring,

Spiral joint for temporary connections.

“such as — 1..T. and earth leads in
the receiver, should be twisted up at
regular intervals to form a close
spiral consisting of two or three turns.
Then, if it should be desired to join,
say, a fixed condenser Letween twn
different points in the circuit the leads
from the condenser may be forced be-
tween the turns of the spiral which
will hold them firmly in position.—
R. I
A 28
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A Section Devoted to New Ideas and Practical Devices.

" DRILLING EBONITE.

The amateur with limited work-
shop facilities often finds difficulty in
drilling the 8in. holes necessary for
standard condenser and filament re-
sistance bushes. The cutter shown in
the diagram is quite easy td construct,
and cuts cleanly and rapidly when

Cutter for drilling 3/8in. holes in ebonite.

held in a hand drill in the ordinary
way. It is necessary to drill first a
small pilot hole with, say, a No. 6
B.A. clearance drill hefore using the

cutter, and in general it will be found-

best to drill through from one side
only. A high speed and light pres-
sure are desirable, but the predsure
must not be too light, otherwise chat-
tering may take place. FEverything
depends upon the soundness of the
soldered joint hetween the head of
the cheese-head screw and the washer.
The parts should bLe carefully tinne
before soldering together in a Bunsen

VALVES FOR IDEAS.

Readers are invited to submil brief

details, with rough skefches, where neces-

sary, of devices of experimental interest

for inclusion in this section. A re-

ceiving valve will be despalched lo every

reader whose idea is accepled for
publication.

Letters should be addressed to the Editor, *“ VWire-
less WWorld and Radio Review,” 139, Fleet Street,
London, E.C.4, and marked ** Ideas.”

wwWw americanradiohistorv com

Cutters of vari-
ous diameters can be produced by
clamping the washers on a length of
screwed rod and filing them down
while being rotated in the hand drill
—G. F.

or blowlamp flame.

Q000
LOUD-SPEAKER HINT.

The quality of reproduction from
loud-speaker movements of the plain
stalloy diaphragm type can often he
improved by fixing a puncture repair
patch to the centre of the diaphragm.
Prepared “patches are obtainable
which can be at once applied to the
diaphragm after removing the protec-
tive disc of paper. The rubber
patch has the effect of introducing
damping and altering the distribution
of anodes in the vibrating diaphragnu

—TI. B. o
opoo

COMBINED GRID CONDENSER AND
LEAK.

Variable grid leaks of the type em-
ploying a short ebonite tube to con-
tain the resistance element may he
converted to a compact unit including
the grid condenser by the method
shown in the diagram. A rectangular
piece of copper foil, approximately
1lin. x 1#in., is cut with a project-
ing tag at one side for connection to
the end terminal screw of the grid

=G

Combined grid condenser and varlable
grid leak.

”:ﬁf;? . I

COPPER FOIL

leak. The sheet of foil 1s then
wrapped round the ebonite tube and
secured with shellac varnish, thus pro-
viding a capacity approximating to
o.0003 mfid. between the end terminal
plate and the screwed rod passing
down the inside of the tube.—
F. C. R,
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The Interesting Story of how Communication was First FEstablished on
Short Waves between England and Mesopotamia.
By FLIGHT-LIEUTENANT R. F. DURRANT, A.F.C, RA.F. (GHH).

radio world have becn so busily engaged in collect-

ing data on the waveband 15 to 100 metres, that

I offer no apology for intruding on this subject and
setting down my experiences, obtained in the atmospheric-
laden ether of Irag (Mesopotamia). My work extended,
geographically, from Basrah, in the Persian Gulf, up
country to Baghdad, and more particularly in the Mosul
Vilavet. At Basrah, in Southern Irag, one has a large
sector of swamp country to work over for radio communi-
cation; it is here that static and atmospherics of the
¢ grinder *’ type, originating in the Indian Ocean, appear
with venomous regularity, rendering urgent communication
on the higher wavelengths at times slow and inaccurate.
When T left England in 1923, experimental long
range, short wave work was entirely confined to a few
British and French experimenters carrying out nightly
tests with the United States of America on 100 metres
and above, and, as far as I am aware, communication had
not been established with any experimenter Fast of Suez.
Tt was with the object of investigating the strength, fading
effect, etc., of signals on short waves from Europe, and
also to ascertain the strength of static on a waveband of
70 to roo metres, that the first receiver was constructed.

B(‘ﬂ‘l—l the amatcur and professional experimental

The Receiving Equipment.

As an aerial, T had two zoft. field masts, 45ft. apart,
and a four-wire equally spaced counterpoise on spreaders
directly underneath the acrial, the antenna consisting of
a four-wire sausage on 8in. spreaders, and the lead-in,
which was 20ft. in length, ran direct to an ebonite tube.
On one side, practically against the aerial, was a hamboo
matting fence, and scattered around were luildings,
mostly with tin roofs.

14

The recciver used was the ordinary aperiodic aerial
arrangement with tuned secondary and reactance. Owing
to the absence of suitable coils or proper {ormers, and in
order not to waste time obtaining supplies from England,
circular cardboard boxes were used, wound with 28
D.C.C. wire. Condensers, also, were a problem, as the
only available were of an obsolete pattern of o.01 to 1
jar (o.cot mfd.) capacity. Crude wooden handles were
fitted to avoid borly capacity effects. It was with great
curiosity that I spent a memorable night and dawn in
sweeping around trving to intercept a definite call sign.
One valve was used, an ordinary dull emitter, which took
normally 2o-j0 volts H.T., but the set could not he
persuaded to oscillate unless H.T. of the value ot 8o-go
volts was appliecl.

First English Station Heard.

After severalliours a steady Ry note was heard, which
turned out to be SMYY (Vaxholm, Sweden), using, it
was afterwards verified, an input of 30 watts on 9o
metres. Hardly had I copied his call-sign ere G5NN
came through, and I had the great satisfaction of inter-
cepting in Iraq the first British station. Nightly watches
were kept, and G2NM and Gz2L.Z came on the scene,
followed by others whose call-signs follow.

The Transmitter.

Steps were then taken to rig up a transmitter, and the
following very roughly improvised gear was wired up,
using a direct-coupled aerial circuit, with aerial coil and
reactance  both on cardboard formers wound with
seven stranded 22 bare copper wire. High tension sup-
ply was obtained from a D.C. motor generator giving
1,000-1,500 volts run from the lighting mains. The

A 20

www americanradiohistorv com


www.americanradiohistory.com

Wi

ireless .

890 Wi DECEMBER 23rd, 19-5.
Short Wave Working with Iraq.— G =
transmitting valve was rated at 230 Nes

watts, and a 14-volt accumulator sup- 1

plied the [ilament heating current.
No great hopes were entertained of M
reaching farther than 1,000 miles with /i N
this extraordinarily primitive appara- o RN
tus. One week’s tests were arranged
with GsNN, and in the early dawn
(0200 G.M.T.) I had the great satis-
faction of hearing him telling me I was
quite readable, the signals at the British
end growing steadily in strength while
the sun was rising in Iraq. During
this first test, which was the first time
direct two-way wireless communication
between England and Iraq had bLeen ob-
tained, the atmospherics were too fierce
to read signals on the higher waves, and
although reception was difficult on the
one valve, each word was only sent
twice, and at the finish, as the atino-
spherics dwindled with the sun rising,
each message was sent once only. These
tests were satisfactorily carried out
without interruption for one week.
After this, regular nightly watch was

maintained, and communication estab- The aerial 18 supported by two 3Utt. masts 45ft. apart. A lour-wire cage is used,
lished with GzNM and GzLZ, Uoth i AT,

gentlemen giving me the greatest assistance with various Times of Working and Atmospherics.
improvements and in the conducting of tests to determine Owing to the fact that the British stations were unalle
the most suitable wavelengths. to transmit during broadcasting periods, some very valu-

As soon as regular communication was a nightly occur-  able data were not able to be obtained. There was not
rence, investigations were made to find the periods for another short-wave set within a thousand miles, and I
reliable work during the. twentv-four hours. was entirely reliant on the British experimenters for all
information. From Decem-
ber to Mareh, communication
was usually opened up at
1815 GM.T. (9.15 p.m. in
Iraq), on go metres, though
this could only le carried
out until 1goo G.M.T.,
owing to the British stations
having to close down for the
B.B.C. transmissions, the
next available period being
usually 2300 G.M.T. or 2
a.m. from me. Signals from
Great Britain were always
R6 to R7 at 1815 G.M.T.
At 300  G.M.T. this
strength yould increase to
Rg plus, and they would
reach their maximum at o130
G.ALT., after which period
they would go to R7 and
finally fade out at o530
G.M.T., when it had been
sunlight for three hours in
Mosul.

It was at first thought that
atmospherics in Traq would

*
ight-Li y - i ; f i t 1y g
Flight-Lieutenant Durrant at the key at GHHappZ:-‘een;Tprmlsed nature of the equipment 13 readily he sufhcxently modemte on low
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house in Blackpool. He was worked
for several hours, heing received Rs ow
two valves. On switching over 10 his
ordinary outdoor aerial, the received
strength was only two points higler.

A look-out was then kept for U.S.A .,
and signals were first exchanged with
that continent through 1ABS and 1PIL
and 40U. U.S.A. is audible from
2100 G.M.T.; maximum signals being
received at o330 G.M.T.

Nova Scotia rapidly followed, and
Major Borrett, C1DD, and CrAR came
in very well, usually at dawn. The
Hamiiton Rice Expedition, 3,000 miles
up the Amazon, was intercepted many
times (SA W]JS).

The short wave receiver, presented to the author by G2LZ and G2NM

“wvaves to ensure cantinuous communication with the Unijted
Kingdom every night. I had great hopes that this would
be the case, and everything during December, January,
February, and March pointed to that end, but with the
advent of the summer it was found that there were cer-
tain nights when atmospherics were too strong to read
U.K. on any wave from 20 to 100 metres. The percent-
age of “‘had air’ nights was. however, comparatively
very few.

Only those who have listened-in around the Equator
and South America will realise what I mean hy X’s. 1t
is no exaggeration to say that, with a three-valve receiver
and with the telephones on the table, X’s can be heard
one hundred feet away. ‘They are at their maximum at
night, but herald the approach of a sandstorm during
the day, and often continue throughout the twenty-four
hours.  Their minima, as measured by D.¥., were N.E.
or S.\W.

World-wide Working.

The first tests with Great Britain were always carried
out on waves varying from 82 to 95 m~tres. Watch was
also kept directly the sun was slipping below the horizon,
and to my astonishment Australian and New Zealand
stations could be heard ‘‘ tuning up ”’ and giving pre-
liminary calls. ‘They would then fade out for two hours
and reappear two hours after sunset, when communication
was opened up with A3BD and A2BQ, and New Zealand
2AC, 4AA, and 4AK. These stations would fade out
about 1930 G.AM.T., and, strange to relate, could never
be heard at sunrise in lraq, but only at sunrise in
Australia.

The best low-power results were always obtained with
Tinland, all stations being workable each way on 12 to
20 watts. The operators were mostly students. in
military colleges.

The average power of GHH was 100 watts. T.et me
remark that, of the many English stations read, it was
only with stations possessing a steady, clear note, like
20D, 2NM, and 2L.Z, which could be read through the
static. An amazing frame aerial test was carried out with
GS6KK, who, with 1z watts input using an 8ft. square
frame, was situated on the first floor of a three-storied

13

The only Russian on the air was
¥, who is at Novgorod.

Reducing Power Tests.
Aerial radiation on 100 watts was 0.9 amp.
Reducing power tests were then tried with G:MO,

Amnother view of thetransmitter. Cards from several well-known
stations adorn the wall,

A 3t
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Short Wave Working with Iraq.— _
G21.Z, and GzNM, all of whom could read me
Rz when I was using an input of 20 watts. It is
interesting to note that while I was working on 100
watts to Engiand, using a directly coupled aerial circuit,
the main station only a quarter of a mile away (short-
and long-wave aerials running parallel) experienced no
interference while using a three-valve direct coupled re-
ceiver and listening to the majority of the B.B.C. stations
on an auxiliary-aerial.  Bournemouth and Newcastle
were exceptionally good, but sXX, despite its power, was
not received so strongly or consistently. KDKA on
66 metres was very useful for calibrating our short-wave
receiver.

The Humorous Side.

The situation was not without humour, particularly in
view of the fact that in giving my QRA it never seemed
to strike the average experintenter that Mosul was in
the East,” especially as its commercial call-sign Degan
with a ““G.””  The first gentleman to point out to me my
obscurity was a well-known Swede (whose call-sign shall
not be disclosed). The log read as follows :—

SwEDE : QRA.

I: QRA, Mosul, Tragq.

SwWEDE : Where is Iraq?

I: Mesopotamia. .M.

SwEDE : Where-is Mesopotamia ?

I: (With motor humming and wondering what ou earth to
say on the spur of the moment.) Near Baghdad.
(Thinking he must know of the Thousand and Oue
Nights.)

Swebk (after a pause) : Where is that?

I (in despair) : Up the Persian Gulf.

Swepe : R, TKS, FB (Fine Business) OK, etc., etc.

Here is another incident ; it was 3 a.m. with me when

a steady call came through on go metres. I replied,
and the fingers on the kev in England said GE OM UR
VY OK, etc., and then the startling announcement : I
am in bed, O.M.” Thinking my co-optimist was in
bed sick, T replied: *‘ Not very ill, T hope.”” ¢ Oh,
no,”” came the cheerful reply, ““T’ve merely got a relay
and the transmitter is downstairs.”’ Such are the ways
of the enthusiast.

Is 40 Metres the Best Wavelength ?

The great problem that awaits solution is. on what
wave can continuous day and night communication on
low powers be carried on over distances of 3,000 miles
and over. As I have previously stated, 70, 80, go, and
100 metres were all equally efficient with darkness at
either end or the other—but with daylight completely in
between, signals fade right out on this waveband. Quite
recently daylight communication has been establishecl
between Mosul and Gz1.7 in the United Kingdom on 23
metres, but insufficient time has elapsed to enable me to
prove that this is completely successful for the whole
of the 24 hours,

That it will be on a waveband slightly below jo metres
is my firm conviction, antl perhaps before these words
are in print the efforts of the British experimenters will
have proved it. When one comes to retrospect—what
would we have thought five vears ago of securing direct
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nightly communication between Lngland and ,\Ie:ﬁ.o.po-
tamia with stations whose aerials are scarcely visible
and whose power and equipment could be installed in a
telephone call-box.

I attach a list of stations worked. My heartiest
thanks go out to them all, as by their co-operation and
help, a great deal of useful data has leen obtained.

I have proved by experiments that wavelengths of the
order of 70 to 100 metres follow the * Heaviside '’ layer,
and are dependent upon the density of that medium as
regards range. Below 70 metres, the waves appear to
shoot off at a tangent, and stations coming in the effec-
tive ‘‘reflected”’ zone are in good communication.
Experiments showed that A and B could communicate
over 3,000 miles by day on 23 metres, hut C and D, who
were situated in a direct line hetween A and B, at 500
and 1,500 miles respectively, could not hear A or B
stations.

Telephony from G2NM came through econsistently on
40 metres from June onwards. Mr. Gerald Marcuse’s
cheery voice greatly helped to banish loneliness at this
outpost of Empire.

Short Wave Calls Heard and Worked.

England : 2JF*, 2KF*, 2L8*, 2LZ* 2NC, 2NN*, 2NO, 20D*,
20M, 28H*, 287, 2\WJ*, 2XA, 2DB*, 2NJ*, 2FM*, 2RRB, 2DX.
2CC, 2FU, 2\WD, 2VS, 2FN. 2KZ, 2RB, 2IN*, 2K\*, 20K.
2MQ*, 2YQ*, 5BV, 5MA*, 5MO*, 5NN*, 5QV*, 5RZ*, 587,
S5LF*, 5UQ, 5TZ, 5XL, 6NF*, 6LW, 1GH*, 6TD, 6VP, 6TM*,
6UV™, 6RM*, 6KK* (frame aerial 12 wts.), 6NH*.

America : 1AAL, 1ABS*. 1BHM, 1CMP, 1KC, 1LW, 1AW,
1AO, 1PM*, 1BVS, 1ARY, 1YD, 1BY, 1QV, 1CRU, 1ATC,
L1CRI. 1BZP, 1XU, 1AXN. 2CEE, 2KKP, 2CXW, 2AX, 2VT,
2WY. 2AG, 2GK, 2CJB, 2BRC, 2AAN, 2404, 20VJ, 2BGI,
2WIK. 2ANM, 3BCO, 3BUY. 304, 3HH, 3CS, 3BNTU, 3CJN,
SDHEK. 30Y, 4IR, 4KE, 4NE, 4EQ, 4JE, 40U*, 4JX, 4JY,
6CD, 6CS8, 6,AK, 70C, 9KR, WI'Y, WPX, WIG, KDKA, test
ship LN*.

France : F8B F8S.j3QG“, 8SM, 8TG. 8DLU, 8AQ. 8RO,
8FC, 8GM, 8FO, 8UUI, 8DA. 8BO, 8AB, 8GP, 8XR, 8AZ.
8DE* 8DI, 8G:0, 8CN, 8G:K. 81K, 8GH, 8EM. 8I'L*, 8SSU*,
8FJ*, 8HSG*, 8HRG*, 8MAR*. 8CN, 8NQ, 8CF, 8CT. 8CK,
8AG, 8MJM*. 8EE*, 8RIK, 8YNX. 8RIC, 8NK~, 8JBL, 8VX*,
8HGW, 8UK*, 9BR, 2DE*, MOREL.

Holland : PC1*, OLL*. GCCH*, OCTU, NSF. OBA, 0AB,
OFL, ONL, OZN, ONCT, OXF, OZA, OGC*, NSFN, PC7*.

Sweden : SMYY™, SMZS*, SMYV*, SMBIL. SMXV. SMVV.
SHER*, SMWEF.

Norway : ORE, ERKI1.

Australia : 3BD*, 3BQ*, 3BM, 2DS, 2TC, 2Y (.

New Zealand r 1VA, 2AC7, 4AA%, 4AC, 4AK*.

Canada : 1DD*, 1AR™,

North Afriea : SALG*.

Denmark : TEC*, TQK*, TXX*, 7ZM.

Finland : 1TM, 1CP, 2CA, 2NN*, 2NM*, aNS*, 2NCB*, 5NQ*,
2NCA, 2NAB, 3NB.

Italy : 1IMT*, 1KX*, 1WB, 1FP, 1AM, 1INO*, 1CO, 3A)M,
3AF*, ZRM.

Belgium : 4ATU>, 4RS, 4AR, 4AL, 4SR.

Russia : OCDEJ, 1FL.

Germany : 1CF* 1RB*, XOX, POX.

South America : SAWJS (Amazon Expedition).

Switzerland : HIAD*, 9BR*.

French Iudo-China: HVA.

*Lwo-way communication,
28
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BROADCASTING ON CHRISTMAS DAY.

In spite of rumours to the contrary,
the B.B.C. staff will remain on duty on

Christmas Day, and a full-time pro-
gramme will be given.
(el eleNe]

LICENCES ON

To stimulate interest in
among the less wealthy classes, the
Italian Government has arranged a
wheme of easy payments in respect of
veceiving licences. Listeners may now
pay for their licences at the rate of
8 lire {about Is. 4d.) per month.

INSTALMENT PLAN.
hroadcastin;

0000

POLICE AND WIRELESS ECONOMY.

The headquarters of the East Suffolk
Police are to he equipped with wireless
for the reception of the B.B.C. time
sigunals. A special time signal has
hitherto  been received daily from
Greenwich, involving an expense of £7

per aniun.
o000

ITALY’'S NEW BROADCASTING
STATION.

Iiisteners who study Contineutal trans-
missions should be on the alert for
“Milano 2MI,”” this being the regular
announcement made from the new broad-
casting station at Milan, operating. on
320 metres. Althongh opened only a
fortnight ago, Milan has already been
achieved rvemarkable success, excellent
reception being reported in Scotland.

0000

WIRELESS LICENCES IN FRANCE.

The new wireless licensing vegula-
tions in France draw a distinction be-
tween valve and crystal sets. For valve
receivers the Post Office tax amounts to
60 francs (about 9s. 6d.) for the first
year and 50 francs for succeeding years.
Crystal receivers ave taxed at 20 francs
for the first year and thereafter 15 francs
per annum.

A drastic provision s laid down (says
a Daily Mail correspondent) that listeners
who are discovered to be pirates will he

fined to the extent of ten times the
licence fee.
0000
RUGBY TESTS WITH AUSTRALIA.

Preliminary trials with the giant Post
Office wireless station at Hillmorton

Rugby, have fully jnstified the hopes of
the engineers. According to a Sydney
report the experimental transmissions
made early on December 12th were re-
ceived in Australia witl amazing
clarity.’

It is understood that Rugby will be
formally opened us a commercial station
early in the New Yeur.

0000
MR. FORD'S WIRELESS LICENCE.

The final episode in the protracted dis-
pute between H.M. Postmaster-Geueral
aud Mr. Robert DMoffatt Ford on the
question of the latter’s unlicensed wire-
less apparatus was enacted on December
12th, when Mr. Ford was arrested and
taken to Marlborough Street Police
Court. On his refusal to pay the £10
fine and costs for the same amount as
ordered by the Marlborough Street
magistrate on November 26th, Mr. Ford
was locked in a cell. Half-an-hour later
he paid the fine and was released.

PARIS PRESS AND THE MICROPHONE
The Radio Paris broadcasting station
is showing unmistakable signs of bLecom-
ing what may be described as a *‘speak-
ing journal.”” Three of the more impor-
tant Paris newspapers have decided to
make use of the station for broudcasting
news and other items.
cooo

BERNE RECEIVED IN ARGENTINA.

Within a month of the opening of the
Berne broadcasting station on November
19th, enthusiastic reports of reception
have been sent in from all over Switzer-
land, Italy, Portugal, Germany, France,
Czecho-Slovakia and Belgium.  Even
from as far away as Argentina a tele-
graphic message has been received say-
ing that the transmission was very
ood.

The Berne station which operates on
302 metres is equipped with a Marconi
6 kW transmitter similar to the appara-
tus used in the majority of British
stations.

RADIO REVELRY,

A flashlight photo ol some of
December 15th, on lhe occasion of the Radio Revels

the happy throng at Otympia on
organised by the B.B.C. and the

Facutty of Arts.

wWwWwW americanradiohistorv com

A 33


www.americanradiohistory.com

894

CLUB MEETINGS AT { HRISTMAS.

The near approach of Christinas is
generally the signal for a momentary
lull in club activity. An exception is
shown in the case of the North Middle-
sex Wireless Club, whose Hon. Secre-
fary advises us that an ordinary meeting
will be held this evening (\Wednesday)
at 8.30.

0000
FARMERS AND WIRELESS WEATHER
IFORECASTS.

A plea for a B.B.C. weither forecast
at an earlier hour than 10.30 a.m., the
present time, has been strongly sup-
ported by farmers in all parts of the
country. A symposinm of opinions
solicited by ““The Farmer and Stock-
breeder "' indicates that the farmers are
in favour of a weather transmission at
8 a.m., which wonld give more time for
preparing the day’s plans.

The extremec value of the wireless
weather bulletins is warmly emphasised
by all eontributors, who state that the
information  given is wonderfully
accurate.

0000

SWEDISH D.F. STATION FOR SHIPS,

A new” marine D.F. station, giving
reliable bearings up to a distance of 100
nautical miles, has been established at
Landsort, on the east coast of Sweden.
The call sign is SAO.

0000

THE KOOTWIJK HIGH POWER STATION

In the caption accompanyiug the
photograph of one of the masts of the
Kootwijk station in I'he Wireless World
of December 9th, the height of the mast
was erroneously given as 210 ft.,
whereas the actual height is 210 metres,
or nearly 700 feet.

0000

CHRISTMAS GREETINGS BY WIRELESS.

A special schedule of reduced rates has
Leen arranged by the Marconi Company
for the transmission of greetings by wire-
less to Canada, Australia, New Zealand,
Paeific Islands, Bermuda, British West
Indies, and British Guiana.

To-day (Wednesday) there is still time
to send a Christmas greeting *“ vie Mar-
coni’’ to Canada under the reduced rate.
New Year greetings for any of the above
destinations may be handed in at all
Post Offices and Marconi offices up till
midnight on December 28th. Messages
for Cunada may be handed in (at Mar-
coni  offices only) wup till midnight,
December 30th.

The rates to Canada vary from 2s. 6d.
to 4s. 2d. for a message of ten words
or less; to Australia and New Zealand,
5s., with a minimum of ten words.

0000

WIRELESS AND THE YOUNG.
INaTTENTIVE PUPIL: Yes, sir, I was
listening, but I heard nothing.
TracHER : How was that? h
Purir : T wag in a silent zone.
—RRadio FElectricité, Paris.

0000
WIRELESS DEVELOPMENTS IN RUSSIA

By way of the Russian Information
Bureau in Washington, U.S.A., comes
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the news that the Soviet Government has
formed a State syndicate for the manu-
facture of wireless apparatus, including
receiving sets and parts,

In the province of Moscow some 200
village reading-rooms have been equipped
with receivers and loud-speakers tor the
benefit of peasants whao cannot afford
receivers of their own. It is hoped that
this meuasure will help to overcome the
scarcity of trained teachers, wireless
filling the rdle of village schoolmaster.

0GC0O0
EUROPEAN BROADCASTING STATIONS.

In .the list of European Broadcasting
Stations which appeared in our issue of
December 9th the wavelength of the

A SPANISH STATION.—A view of the
new broadcasting station at Bilbao, with
its lofty and well-proportioned masts.

Milan station should have been given as
320 metres and the call sign 2MI.  Also,
the power of Brussels (Radio Belgique)
should have been given as 1.5 kW., and
that of Karlsborg as 0.26 kW.
0000
CHOOSING THE RIGHT VALVE.

A trade publication of exceptional
interest has been issued by the General
Electric Company, Ltd., under the title
of *‘Osram Valves for Broadcasting.”
This handsome forty-eight page brochure
deals with nearly twenty-five types of
valve, setting forth particulars of each,
with operating data and' characteristic
curves. A useful introductory article is
incorporated which treats of the import-
ance of choosing the right valve. We

understand that copies are obtainable
from The General Electric Co., Ltd., at
Magnet  llouse, Kingsway, London,
w.C.2

wWwWwW americanradiohistorvy com

DECEMBER 231d, 1925.

WIRELESS BOMBING RAIDS.

Some interesting experiments have been
carried out in the neighbourhood of
Portsmouth with bombing aeroplanes
guided and controlled from the ground
by wireless.  Although a comparatively
low power has been used at the trans-
mitter, the tests have shown that the
aeroplanes vemained under control at a
distance of fifty miles.

0000
EXPERIMENTS AT DUBLIN.
The first experimental transmission

from 2RN, the new Dublin broadcasting
station, was carried out with success on
December 12th, and since then listeners
in the Irish Free State have been able
to enjoy a series of test transmissions
which included the relaying of pro-
grammes from Belfast and London.

Mr. Seumas Clandillon, director of
the Dublin station, hopes to perfect his
plans so that the official opening may take
place un January 1st.

[oR el ele)

WIRELESS OPERATORS' STRIKE,

A step in the direction of peace in con-
nection with the strike of wireless
operators was taken on December 15th,
when rvepresentatives of the Association
of Wireless and Cable Telegraphists
attended a meeting of ubout forty M.P.'s
at the House of Commons.

In a statement issued afterwards by
the Association it was said that after a
keen discussion a committee of three
Members of Parliament was appointed to
seelk an interview with the President of
the Board of Trade in order to place the
views of the meeting before him. Repre-
senfatives of the Association stated that
they welcomed the fullest enquiries into
the facts of the dispute.

0000
INTERNATIONAL WAVELENGTHS
CONFERENCE.

A congress to consider the equitable
distribution of broadeasting wavelengths
in Europe opened at Brussels on Decem-
Ler 14th under the chairmanship of Rear-
Admiral €. D.  Carpendale. The
countries represented were Great Britain,

France, Belgium, Germany, Austria,
Ttaly, Sweden, Norway, Spain, and

('zecho-Slovakia.
The congress was arranged through the
initiative of the International Broadcast-

ing Bureau at Geneva.
cooo

NEW PARIS BROADCASTING STATION.

Sunday transmissions on a wavelength
of 340 metres are being conducted by a
new broadcasting station in Paris nnder
the direction of HKtablissements Texr.
The programmes, which are generally
given between 4 and 6.30 p.-m., consist
mostly of retransmissions from Daventry.

000

RECEIVING LICENCES IN CANADA,

In public appreciation of broadcasting,
Ontario is an easy first among Canadian
provinces, During the first nine months
of this year Ontario issued half the total
number of receiving licences in the
Dominion with a total of 32,833, The
total number of licences issued through-
out Canada during the period mentioned
amounted to 64,682, showing an increase
of 7,823 over the previous year.

i
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Wave-
length.
13.0
17.0

18.0
20-30

20.0
20.0
20.0
20.8

22.0

25.0
25.0
25.6

26.0
26.0

28.0
30.0
30.6
32.0
33.0

35.0
33.0
36.0
37-40
38.0
40,0
40.0
40.¢
40.0
40.0
40.0
41.0

4l.6

42.0
43.0

43.0
45.0
45.0

45.0
47.0
49.0
49.0
50.0
50.0

metres.

v

The Editor would welcome information concerning additions and amendments for inclusion in future lists.

Call-

sign.
POI
NKF

POF
NAL

NAL
NEPQ
POX
NKF

WIK

2YT
POY
NKF

POX
AGA

POW
2X1
NAL
2YT
0CDJ

2X1
wQO
LPZ
NPU
2X1
1XAQ
NPG
NRRL
N@W
NAJ
NAS
NKF

NKTF

PCUU
WIZ

NP
NPG
OeTC

PCMM
Poz
NPM
\WWHD
NKF
AIN

WQN

Station.

Nauen.

Naval Lab., Belle-
vue, Anacostia.

Nauen.

Navy Yard, Wash-
ington; D.C.

Washington, D.C.

U.S. s/s. ¢ Relief.”

Nauen.

Bellevue, Anacos-
tia.

New Brunswick,
N.JL

Poldhu.

Nauen.

Bellevue, Ana-
costia.

Bellevue, Ana-
costia.

Nauen (working.

with Argentine).
Nauen.
Schenectady, N.Y.
Washington, D.C.
Poldhn.
Issy - les - Moulins.
(Météo  TEurope
1008-1028
GM.T,)
Schenectady.
Rocky Point, N.Y.
Buenos Aires,
Tutuila, Samoa.
Schenectady, N.Y.
Belfast, Me.
San Francisco, Cal.
U.8. s/s ¢ Seattle.”
U.S. s/a. ¢ Mexico.”
ireat Lakes, 1L
Pensacola, Fla.

Nav. Res. Lab,
Bellevue, Ana-
costia.
Nav. Res. Lab,
Bellevue, Aua-
costia.

The Hague(Colonial
Min.).

New
N.J.

San Francisco,Calif.

San Francisco,Calif.

Tunis la Casbah.
(Meétéo Tunis
2130-2250
GALT.)

The Hagne (P.& T.)

Nauen.

Honoluln, Hawaii.

Sharon, I’a.

Anacostia, D.C.

Casablanca, Ain
Bordja. (Météo
Maroe, 0830-0840
and  1930-1940
G.MTY)

Rocky Point, N.Y.

Brunswick,

Wave-

length.
53.0
54.0
54.4
54.5
56.0
57.0
58.79
60.0
60.0
62.0
67.0
68.0

68.4
(8.4
70.0
70.0
70-84.5

70.5
71.0

L5

71.7
74.0

75.0
75.0

75.0
75.0
76.0
76.0
7.4

7.5

8.0
81.0
81.5
83.0
84.0
86.0
85.0
86.0
86.0

90.0
90.0
90.0
92.0
94.0
95.0
5.0
96.0
99.0
100.0
100.0
100.0

nmetres.

5

Wireless

Worrlld

SHORT-WAVE TRANSMISSIONS.

Few of lhe stations included in this list undertake lransmissions al regular stated hours, and times of working have therefore been
omitted. Many of the lransmissions are, of course. only of a lemporary nature for test and research purposes, and in consequence
it is probable thal in some instances the transmissions are now discontinued.

Call-

sign.
NPU
NBA
NKI
WQN
KFKX
WQN
KDKA
1XAO
2YT
KDKA
8XS
NPO

WRB
WRP
POX
NPO
NERM

NQG
NKY¥

NPL

NKF

NEBL
WIR

SR
WGN

NUQB
NIRX
POX
NAJ
NFV
NI'V

NEL
NPG
NKI
RDW
NKT
SR
8CE
NQC
WIR

6X0
KIO
1XAO
2YT
2Y'T
KEL
SFR
8XS
6X1
POX
2X1

Station.
Tutuila, Samoa.
Balboa, Canal Zone.
Bellevue. D.C.
Rocky Point, N.Y.
Hastings, Nebraska.
Rocky Point, N.Y.
East Pittsburg, Pen.
Belfast, Maine.
Poldhu.

East Pittshurg,Pen.
East Pittsbhurg, Pen.
Cavite, Philippine
Islands.
Miami, Florida.
Pinecrest, Florida.
Nauen.
Cavite, P.1.
U.S. s/s.
Angeles.”
San Diego, Calif.
Bellevue, Ana-
costia, D.C.
US. Training
Ship, San Diego,
Calif.

*Los

Bellevue, Ana-
costia, D.C.
(Météo  Angot
0330-0345
G.ALTY)

Bellevus, Ana-

costin, D.C.
San Diego, Calif.
Neéw' Brunswicl,
N.J
Paris.
Rocky Point, Long
Island, N.Y.
U.S. s/s. ** Pope.”
U.s. s/s. “ Cano-
Nauen. [pus.”
Great Lalkes, Il
(Quantico, Va.
U.S. Marine Corps,
Quantico, Va.
Lakehurst, N.J.
San Francisco,Calif.
Bellevue, D.C.
Moscow.
Anacostia, D.C
Paris.

Paris.

San Diego, Calif.

New  Brunswick,
N.J.

Kahuku, Hawaii.
Kahuku, Hawaii.
Belfast, Mainc.
Poldhu.

Pcldhu.

Bolinas, Calif.
Paris,

East Pittsbnrg, Pa.
Bolinas, Calif.
New Orleans, La.
Nauen.
Schenectady, N.Y.

www americanradiohistorv com

Wave-
length.

100.0 metres.

103.0
105.0
107.0
112.0
115.0
119-149

LIO9-144

120.0
133.0
135.0
137.0
137.0
137.0
137.0
137.0
137.0
140.0
140.0
140.0
140.0
140.0
140.0

142.0
143.0
143.0
143.0

143.0
143.0

143.0
143.0
143.0
145.0

145.0
145.0

146.0
146.0
146.0
146.0
146.0
146.0
146.0
146.0
146.0
146.0
146.0
146.0
146.0
150.0

200.0
202.3

202.6
202.6

Call-

sign.
NAM
WGH
WHU
2X1
1XAO
FL
NDF

NED.J.

IXAO
WDYC
WJIF
WHC
WBI
WG
WPH
WLE
WDS
KDC
KIFWR
KI'WS
WGEF
WAV
wWhy

WIBF
KGA
KTA
WEQ

WAV
WWELR

WWED
\WJH
WJIX
WWEB

WK
WWEC

KI'V
K7
KGV
KYI
KYJ
KYX
KYY
KYZ
WEY
KZ1
RJU
KVP
6X0
NITZ

KPN
WBAK

WDX
WBR

895

Station
Norfolk, Va.
Tuckerton, N.J.
U.S. s/s. “Big BilL.”
Schenectady, N.Y.
Belfast, Maine.
Eiffel Tower, Paris.

UL s/s. “West
Virginia.”
U.S. s/s.  “Cali-

fornia.”
Belfast, Maine.
Detroit, Mich.
Rochester, N.Y.
Allentown, Pa.
Frackville, Pa.
Hazleton, P’a.
Williamsport, Pa.
Wilsonville, Pa.
Pottsville, Pa.
Casper, Wyoming.
5. Benito, Tex.
Brownsville, Tex
Flint, Mich.
Dearbon, Mich.
Iron Mountain,

Mich.
Charleroi, Pa.
Oakland, Calif.
San Francisco,Calif.

Baltimore, Mary-
land.

Dearbon, Mich.
Marquette  Light
Station, Mich.
Stannard Roeck

Light Station.

Washington WJH,
D.C.

Washington WJX,
D.C.

Duluth Range Rear
Light Stn. Minn.

Rochester, N.Y.

Superior Entry
Light Stn., Wis

Los Angeles, Calif

Los Angeles, Calif.

Los Angeles, Calif

Culver Citv, Calif.

Culver City, Calif.

Los Angeles, Calif.

Los Angeles, Calif.

Culver City, Calif.

Boston, WEY Mass.

Hollywood, Calif.

Culver City, Calif,

Dallas. K VP, Texas.

Kahuku, Hawaii.

U.S. sfs. “Sturgeon
Ba.\y.7,

[sabela di Basila,
Philippine
Islands.

Harrisburg, Pa.

\Wyoming, Pa.

Butler, Pa.
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Pilezo-Electric

VIBRATIONS IN QUARTZ CRYSTALS.

A Visual Method of Observing Nodes and Anti=nodes.

By Dr. H. KRONCKE.

'T"a recent meeting of the ‘“ Deutschen physikalischen
Gesellschaft 7 (““ The German  Physical
Society '), Dr. Giebe and Dr. Scheibe gave a

striking demonstration of a simple method whereby the
oscillations of piezo-electric crystals can be rendered
visible. Readers are already aware that mechanical
vibrations can be set up in a quartz crystal, under the
QUARTZ
CRYSTAL

TO
VACUUM
PUMP

Fig. 1.—Quartz oscillator and efectrodes
mounted in vacuum tube.

influence of sufficiently high tension electrical oscillations.
These oscillations, in turn, set up electrical oscillations
in the quartz crystal, which may assume very high values
if the vibrations of the crystal are of large amplitude.
Unfortunately, the occurrence of these vibrations can-
not be observed with the naked eyve. Giebe and Scheibe,
however; have obtained evidence of their existence in a
simple manner by placing the whole arrangement, consist-
ing of quartz crystal and electrodes, in a glass tube, in

Fig. 2.— Appearance
of the luminous dis-
charge on the surface
of the quartz crystal:
A, at the fundamental
frequency; B, at the
third harmonic; C, at
the second harmonic
with the system of
electrodes shown in
Fig. 3.

e e

which the pressure was reduced by means.of an air pump
to a few miltlimeters of mercury.  In rarefied air, clearly
visible discharge phenomena are obtained on the upper
surface of the crystal, under the influence of relatively
small electric stresses.

‘The dimensions of the crystal used by Giebe and
Scheibe were 1ocm. x 3em. x 1.5em. The fundamental
frequency of the crystal was of the order of 20,000 per
second.  The crystal was placed on a narrow metal sur-
face, which was a little longer than the crystal and of the

A 36

same width, and mounted directly above the upper side
of the crystal was a second electrode of similar dimen-
sions.  High-frequency alternating current for a valve
transmitter was applied to both electrodes, the transmitter
being fitted with a 2s-watt valve supplied with high
tension current at 6oo velts.  In consequence of the extra-
ordinarily sharp resonance of the piezo-electric oscilla-
tions, * special devices are.
necessary, in order to facili-
tate the tuning of the valve
transmitter to the natural
frequency of the crystal.
This requires a vernier con-
denser of small capacity, so
that really sharp tuning may
be obtained.  When the fre-
quency of the valve transmit-
ter corresponds with the
fundamental frequency of
the quartz crystal a pheno-
menon of light takes place.
somewhat as illustrated in
Fig. 2, A. If the frequency
of the valve transmitter is
trebled, the quartz crystal vibrates at the thnrd upper
harmonic, and the discharge has the appearance shown
in Fig. 2, B. Similarly, one can also render visible the
sth, 7th, and higher upper harmonics. Giebe and
Scheibe have succeeded in observing even the 15th upper
harmonic 6f a quartz crystal 1ocm, long.

TO H.F
OSCILLATOR

TO H.F.
OSCILLATOR

B8

2.

Fig. 3.—Arrangement and connections of electrodes to produce
even-numbered harmonics.

With the arrangement of electrodes described, the quartz
crystal can only oscillate at the fundamental oscillation
or an odd-numbered upper harmonic. It is possible,
however, by a slight alteration of the electrode arrange-
ment, to produce and make visible also the znd, 4th,
and other even-numbered upper harmonics. For this
purpose the electrodes are divided, as shown diagram-
matically in Fig. 3, and are connected diagonally. The
phenomenon of light with the second upper harmonic
is shown in Fig. 2, C.

Since the phenomena can be so easily observed, they
will no doubt contribute considerably to the use of piezo-
crystals as frequency standards.

wWwWwW americanradiohistory com
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Wireless
World

A Section Devoted to the Practical Assistance of the Beginner.

A SIMPLE REFLEX CIRCUIT.

In Tig. 1 is shown what is prob
ably the simplest ‘‘ dual amplifica-
tion "’ or reflex circuit.  There is
only one tuning control, and, con-
sidering the ease of both assembling
and operation, the arrangement is
capable of giving extremely good
results.  Due to the effect of the
reaction coil, the damping of the
grid circuit is reduced, and ampli-
fied H.F. voltages are applied to
the crystal for rectification. The

s
+,

¥ig. 1.—A ‘*single tuning control’ reflex.

rectified pulses are passed through
the primary winding (P) of the L.T.
transformer, are stepped up, ap-
plied across the grid-filament circuit
of the valve, and again amplified.
The main mnductance coil may
have about eighty turns, 3in. dia-
meter, of fairly heavy wire, the top
end of which is connected to the
grid. A tapping for the crystal is
made at the fortv-fifth turn down,
and another for connection to carth
at the sixty-fifth turn.  The aerial
is joined to the end of the lower sec-
tion of the winding,,which has about
twelve to fifteen turns. The re-
action coil may have some thirty or
forty turns of finer wire, and is vari-

ably coupled (o the grid end of the
main inductance.  The prospective
constructor will find that some of the
parts of a disused variometer (tubular
type) may be adapted for use here.

The grid return circuit is com-
pleted through a biasing battery,
while the secondary of the I..1°.
transformer is shunted by a smali
fixed condenser to bve-pass high-
frequency currents. The value of
this condenser will depend to a great
extent on the type of transformer
used, and should generally not be
larger than o.coo3 mfd.

Success with this circuit,” as with
all other reflex reccivers of similar
tvpe, depends largely on the use of
suitable values of components and
on the application of a sufficient high-
tension voltage.

0000

RESISTANCE-COUPLED VOLTAGE
AMPLIFICATION.

Considerable interest ~has been
shown in the method of voltage am-
plification described in 7/e Wireless
World for September 23rd, 1925.
Briefly, the novelty of the arrange-
ment may be said to lie in the fact
that the anode resistances employed
have a very much higher value than
those used in ordinary amplifiers,
with the result that the grid volts-
anode current characteristic curve of
the valve is tlattened out. Not the
least of the advantages claimed for
the scheme is that the consumption
of anode current is almost negligible,
and that, on account of the small
emission necessary, the filament may
be run at a very low temperature,
giving the valve a long life with
economy in operation.

Many readers seem to be under the
impression that special valves arve

wwWwW americanradiohistorv com

necessary, but it may be pointed out
that most high-amplification British
valves are capable of giving good
results.

It is hoped that the following hints
will be of assistance to the amateur
who myv wish to construct an ampli-
fier on this principle.

The circuit shown in Fig. 2 was
used for tests, and was arrived at
after “trying out various standard
British valves and components; the
values given are rather different
from those specified in the original

Fig. 2.—L.F. amplifier circuit with high
anode resistance.

article, but were chosen as being
readily obtainable. The anode volt-
age was Kept constant at 120 volts,
and a small power valve was used in
the second position (V.2) with a grid
bias of 6 volts. The question of grid
bias on the first amplifving valve,
V.1, is of some importance; it was
found that if a general-purpose valve,
such as the D.E.R., was used a
pressure of seven or eight volts was
necessary. while with a high-imped-
ance valve .in this position some one
or two volts were sufficient. Gener
ally speaking, the lower the filament
temperature the more critical and im-
portant becomes the adjustment of
bias from the point of view both of
quality and volume.
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The anode resistor should be of
the best quality obtainable, and must
be capable of carrying the small cur-
rent flowing through it without seri-
ous change of resistance or the pro-
duction of noise.  Good insulation
throughout is of grester importance
in the case of this amplifier than in
that of more conventional instru-
ments, and special attention should
be paid to this point.

It would seem certain that the
degree of amplification obtainable,
using such valves as the D.E.Q.,
D.E.5B., or S.P.1§ (Green Spot)
valves, 1s at least as great as that to
be expected from the usual resist-
ance- or choke-coupled amplifier,
with extremely good quality and
economy both in first cost and opera-
tion.

As was to be expected, the loudest
signals were obtained when a four-
electrode valve (D.E.7) was used,
with the input connected across its
mner grid and filament, and with 24
volts H.T. on the outer grid. The
values of condensers and resistances
were as given in Fig. 2, with 120
volts high tension. This' valve was
found to require nearly its full rated
filament current, and a grid bias of
some six volts. All adjustinents were
fairly critical.

Wireless
Waerlal

AN INEXPENSIVE WAVEMETER.

Every user of a valve receiver will
often have felt the need of a wave-
meter to help him to tune in to a
given wavelength. This is particu-
larly desirable where the set has more
than two tuning adjustments. Plain
heterodyne wavemeters radiating pure
C.W. are of little use in this case,
as, unless the receiver is itself oscil-
lating, the radiation will not be
Theard.

The continuous waves emitted by a
valve osctllator may be ‘“ broken up ”’

M:ﬁ“‘s O———— 0~ LT. 4
Fig. 3.—Wavemeter with A.C. anode
supply.

by a buzzer, or the same effect may
be obtained by inserting a condenser
in the grid circuit, with a shunting
resistance of such a value that this
condenser discharges at audible fre-
quency when the valve is oscillating.

DISSECTED DIAGRAMS.

DECEMBER 23rd, 1925.

A good arrangement is provided by
the connection of a vibrating buzzer
mn such a manner as to vary the grid
potential of the valve when the arma-
ture makes contact.

Another practical arrangement s
shown in Fig. 3. In this case the
anode current is supplied from A.C.
lighting mains. As the valve will
only oscillate when the plate is made
positive, a note corresponding to the
periodicity of the supply will be
heard in the telephones. It is not
suggested that this instrument is suit-
able for laboratory work, as the
enfitted wave will be rather *‘ broad,”
but for many purposes such a wave-
meter will be found very convenient.

If a suitable dull emitter valve is

used, the meter may be made up in

quite a small case, which could also
contain a dry battery for heating the
filunent. A length of flexible wire
fitted with an adaptor should be pro-
vided to enable easy connection to be
made with a lamp socket. To pre-
vent the application of too high an
anode voltage to the valve, a resist-
ance is included in this circuit; this
should have a value of aliout 50,000
ohms. It will be noticed that a con-
denser (1 mfd.) is connected across
both the resistance and the supply
mains.

No. 11.—A ¢« Tuned Grid ’’ H.F. Amplifier with Anode Rectification.

For the benefit of thcse who have not yel acquired the simple art of reading circuil diagrams, we are
giving weekly a series of skelches, showing how the complele circuils of typical wireless receivers are
buill up. Below is shown a praclical application of the anede or “ boltorn bend"” reclification method.

~

-0

)

7 P {
- : i o
ES L'I' —t_— =
: 1 . 3
H.F. and detector vialves, with filaments An H.F. choke is connected between The grid battery is adjusted to a suitable

in parallel across an L.T. battery, with

controlling rheostats. An oscillatory cir-

cuit, with aerial and earth, is connected
between grid and filament.
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plate and H.T. battery, amplified cur-
rents being thus deflected into the tuned
grid circuit. The fixed condenser merely
insulates the grid from the H.T. battery.

wWwWWwW americanradiohistorv com

value for operating on the ‘‘ bottom bend.’’

The ancde circuit is completed through

a variable reaction coil, phones, and
H.T. battery.
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Daventry Frozen Out.

Daventry has had a spell of misfortune
recently. First of all, during the recent
frosts the aerial developed a coating of ice
which in places was seven-sixteenths of an
inch thick. The great weight, combined
with the contraction of the wires through
the intense cold, caused the aerial to
break. The down lead ripped up in fall-
ing and the wires lashed back on the mast.

o000

A Temporary Aerial.

A single-wire aerial was put up in haste
to the top of one mast and fastened at
the other end to the roof of the power-
house. This served temporarily until the
wire could be run half-way up the second
mast. When daylight came the wire was
run to the top of the mast and transmis-
sions were conducted with somewhat re-
duced signal strength.

000O0
Out of Action Again.

The single-wire aerial served for a
week ; but before the new aerial was com:
pleted and ready to be brought into ser-
vice the single wire one evening became
red-hot and the station was closed down
while another wire was run in parallel.
Some encroachment occurred on the time
schedule of that delightful Gather-round
entertainment over which Mr. Morris
Harvey presided ; but the break was junsti-
fied by the noticeable increase in signal
strength when 5XX was once more in
action.

V00O
A Retrospective Evening.

On the last day of 1925 the programme
will take the form of a review of the out-
standing events in the wireless pro-
grammes throughout the year. This should
serve the double purpose of providing an
entertaining evening’s programme and of
enabling listeners to gather up the threads
of all the achievements in the realms of
music, comedy and drama broadcast dur-
ing the year, and to realise something of
the complexity of the endeavour to appeal
to so many widely differing individual
tastes.

Broadcasting the New Year in.

At 11.30 p.m. the Wireless Chorus will
broadcast seasonable carols, which will be
followed at 11.45 p.m. by a New Year's
message by Dr. Archibald Fleming. Actu-
ally the old year will be rung out and the
new year welcomed at the Royal Albert
Hall, where a Happy New Year Ball is
being held in aid of the Middlesex Hos-
pital and the British Empire Service
Leagne.

00O

Stars of the Ether.

To return to the review of the year.
This will show that such variety stars as
Sir Harry Lauder, George Robey, Billy
Merson, George Graves, Wilkie Bard, Mil-
ton Hayes, Bransby Williams, Ella
Shields and Marie Dainton have appeared
before the microphone. The stage stars
have included Dame Ellen Terry, Henry
Ainley, Gladys Cooper, Robert Loraine,
Gertrude Elliott, Mrs. Kendal, Lady Tree,
Sir Johnston Forbes-Robertson and many
others.

0000
Concert Artists who have Broadcast.

The concert stars are still more numer-
ous. They include Paderewski, Tetraz-
zini, Chaliapine, Dame Clara Butt, Ysaye,

By OUR SPECIAL CORRESPONDENT.

Kirkby Lunn, Albert Sammons and
Moiseiwitsch. The music-hall stars in the
1925 broadcasts number, among others,
José Collins, Leslie Henson, Dorothy
Dickson, Jack Hulbert, Nelson Keys
and Jack Buchanan,

0000
Changes in Time Signal Broadcasts.

The time signal system has been revised
and put on a more definite basis than here-
tofore. In future the schedule which will
be rigidly adhered to, will be as follows :
10.30 a.m., from 5XX every day; 1.0 p.m.,
from 5XX and 2LO all days except Sun-
days; 4.0 p.m. from 5XX and 2LO every
dayv; and 10.0 p.m. from all stations every
day.

booo
Big Ben.

In addition, Big Ben will be broadcast
if convenient, as follows:—3.30 p.m. on
Sundays only, and at end of Sunday after-
noon and evening programmes; 515 p.m.
and 6.0 p.m. from 5XX and 2LO on week-
days; 7.0 p.m. from all stations on week-
days; and 8.0 p.m. from 2LO and any
other station which is taking a simultan-
eous broadcast on week-days. It should
be noted that the 5.15, 6.0 and 8.0 o’clock
broadcasts of Big Ben will not be put out
if the programme arrangements are in-
convenient.

IN SUNNY SPAIN. A corner of the studio of the Bilbao broadcasting station. Note the
indicators behind the microphone and over the piano, by means of which the engineers
communicate instructions to the artistes and announcer.

wWwWwW americanradiohistorvy com
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Broadeasting in Ireland.

It 1s understood that the Free State
Government intend to base their broad-
castrag system on that in force in Nor-
way and that small relay stations of 50 to
100 watts will generally be employed. The
decision is based on the assumption that
the number of liceuces to be expected is
so small that bigger stations are not at
present justified.

0000

‘The Copyright €uestion.

In his memorandum of information sub-
mitted as evidence to the Committee on
Broadcasting, the Managing Director of
the B.B.C. remarked on the question of
copyright, that it would be necessary to
secure protection in some measure against
exorbitant demands, us at present no scale
is fixed, and copyright owners, or com-
mercial organisations acting on theiv be-
half, can increase their demauds yearly to
an extent impossible to meet. It is of in.
terest to note in this connection that the
copyright fees paid by the B.B.C. are
estimated to work out at four shillings per
station for each dance item that is broad-
cast and five shillings per station for every
other musical item. Relay stations are
omitted. If, therefore, 100 copyright
dance items are transmitted in the course
of a week, the expenditure under this
head alone is approximately £20 a
week.

co0O0

Open to Question.

There seems to be a good deal of cir-
cumstantial evidence against the genuine-
ness of some of the letters complaining
about items in the broadcast programmes.
One ‘ correspondent ’’ said that on
account of the objectionable nature of the
programmes he wanted to sell his five-
valve set and buy a gramophone. A reader
of the paper which published the state-
ment immediately tried, through the
paper in question, to get in touch with
him, hut the offer to negotiate with a
view to purchase was ignored.

0000

On the Track.

And the same paper rendered a disser-
vice to tlie correspondeni whose letter it
published, in which he averred that as a
protest against a programme he oscillated,
The Post Ofiice is now on his trail.

coo0
A Boxing Broadcast.

January 20th, and not the 13th, as an-
nounced elsewhere, will be the date of a
broadcast of a hoxing tournament to be
transmitted from the studio at 2LO. Mr.
Donald Calthorp is making the necessary
arrangements for this replica of a. night
at the National Sporting Club in co-opera-
tion with My, Harry Preston and M.
Eugene Corri, probably the two Dbest
known of ringside celebrities in the
British Isles. The support of those great
patrons of ringevaft, Lord Lonsdale and
Siv Claude Champion de Crespigny is also
being sought. The boxing events, as over-
heard by listeners, will be as realistic as
they can be made by radio telephony, and
the sounds associated with such sporting
events will be faithfully conveyed.

A 40

Loxpon.—3.30  p.m,,
Brrainanan.—9.20 p.m., Orches-

MavcHESTER.—9.16 pom,

NewcasTLE.—9.15

Griscow.—9.15 p.m.,

BirMrnciam.—7.20 p.m., Meudels-

ABERDEEN.—9

Loxpox.—8 p.m., The Ofienbach
Mavcuester.—8 p.m., A Welsh

BErrasT.—8 p.m., Old Memories.

Carpire.—8 p.m., *“ lu the Gloam-

NEWCASTLE.—3 p.m.,

Grascow.—8 p.m., Scottish Com-

Loxpon.—8 pm., A Review of

Biryingaav axn 5XX.—8 p.m.,

BournEvovTH.—8 p.mi., The Wire-

ARERDEEN.—8 p.n1., A Scottish Pro-

Berrasr.—8 p.n., Hogmanay.

Loxpox. —8 p.m,,

Canmirr.—8 p.m., A Phantom
Pantomime.
0000

Loxpo~x.—8 p.m., A Gather-round.
Bour~NemouTH.—8 p.m., More Tit-

Wiweless
World

FUTURE FEATURES.

Sunday, December 27th.
Christmas
Oraterio (Bach).

tral Concert.

Special
Concert relaved from Hotel
Majestic, St. Amme’s-on-the-
Sea.

p.m., Pianoforte
Reciial by Leff Pouishnoff.
Recital of
Christmas Music.

0000
Monday, December 28th.
sohn’s Oratorio *‘ St. Paul.”

p-m., Choral Ex-
cerpts.

0000

Tuesday, December 29th.

Follies.

Night.

o000
Wednesday, December 30th.
ing.”
Mirth  and

Melody, including the ** Vicar
of Mirth.”

posers.

[N e NN}

Thursday, December 3ist.

1925, 1145 pn., A New
Year’s Message by Dr. Archi-
bald Fleming.

Radio Fantasy No. 11. 9 p.m.,
A Cameo of the Cowrt of St.
Janes’s.

less Christy Minstrels.

gramme.

0000

Friday, January lst.

) “The New
Year ’—A Fantastic Forecast.

Saturday, January 2nd.

Bits.

MANCHESTER.—8 p.m., “‘The Son

and Heir”' Play in four Aects
by Gladys Unger.

DECEMBER 23d, 1925.

How it is Done.

By the way, T have had a number of
inquiries as to the method by which the
realistic sounds of a lift ascending and
descending and the clanging of the gates
was obtained in the broadcasting of * The
Mayfair Mystery.”  The implements
used were a whistle (the official respon-
sible for noises at Savoy Hill obtaining
a whirring noise by placing the whistle to
his lips and exhaling deep breaths), a
brass rod, some chaihs and one cymbhal.
Listeners with an experimental turn of
mind should try this stunt for themselves.

0000

Talks from the Microphone.

The suggestion has been made that a
system should be adopted under which
the B.B.C. would guarantee to divide
their programmes into a certain propor-
tion with the idea of preventing any tend
ency to include too many talks, lectures,
and other educational subjects.

With this object in view an interesting
analysis has been made of an average
day’s programme, from which it was
shown that talks are by no means pre.
ponderant. It was found that music
occupied 71} per cent. of the time,
Children's Corner 8 per cent., News 4 per
cent., and Talks 16} per cent.

0000

The Radio Revel.

All over the country on the night of
December 15th and well into the morning
of the 16th, thousands gathered to cele-
brate the first Radio Revel. London’s
carnival was held at Olympia, where danc-
ing continued from 9.30 p.m. until the
singing of *‘ Auld Lang Syne ™ at 4.30
a.m. Continental stations were relayed
at intervals to vary the lavish programmes
provided by the different bands in the
hall.

0000

European Programmss Relayed.

. The first of the relayed programmes
came through soon after 11 o'clock, when
a tango was picked up from San Sebas-
tian. This was followed by a triumph in
relay broadcasting, the strains of *‘ The
Merry Widow ' being heard from the
Berlin station with a clarity and precision
that set the whole gathering dancing.
Other reluyed transmissions, also astonish-
ingly clear, came from Berne, in Switzer-
land, and Hilversum, in Holland.

©000

In the Provinces.

The popularity of Radio Revels Night
was signalised by remarkable scenes in
the provinces. At Manchester the féte
in the Bell Vue Gardens was attended
by at least 2,000 persons. More than 500
were present in the King’s Hall, Stoke-on-
Trent, where a special prize was given for
the best representation of the Potteries
district.

0000

Proceeds to the Hospitals.

“The financial proceeds of the Radio
Revels in every town were shaved between
the ‘“ Daily News ' Wireless Fund for
Hospitals and similar charitable. objects.

=
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Definitions of Terms and Expressions commonly used in Wireless

Telegraphy and Telephony.

This section is being continued week by week and will form an authoritative work of rejerence.

Negative Pole. In anv piece of apparatus.
the pole which is at a negative poten-
tial relatively to the other pole, and
therefore in a generator or cell, the

negative pole is the one through
which the current enters the cell or

generator, whereas in the case of a
piece of apparatus which absorbs elec-
trical energy the negative pole is the
one by means of which the current
leaves.

Negative Resistance. A piece of electrical
apparatus is said to have a ‘‘ negative
resistance "’ if the voltage falls as the
current increases. This property is
possessed by an arc and by various
other apparatus. Any device possess-
ing negative resistance is capable of
producing electrical oscillations.

Negatron. A special kind of thermionic
tube having four clectrodes, there
being two plates. So named because
a meqafiee  resistance effect is  pro-
duced. Cf. FoUur-LECTRODE VALVE.

Neon Lamp or Neon Tube. A glass bulh
ovr tube enclosing two metal electrodes
and filled wijh the rare gas neon at
reduced pressure. When a suitable
P.D. is applied to the electrodes a dis-

charge takes place through the gas
.and the whole of the negative eletmode
or cathode becomes coated with =«
luminous glow.

The uneon tube has several proper-

ties which muke its application to wive-
less and kindred subieccts quite impor
tant. No current will flow through a
neon tube until the P.D. between tle
electrodes resches a certain definite
value, and therefore it such a tube is
connecled in series with a high resis-
tance and is shunted by a condenser.
and a fairly high potential difference
is applied to the ends ui the cireunit,
the condenser will gradually  Dbe
charged wup through the resistance

until the ecritical starting voltage of
the tube is reached and the cathode
suddenly begins to glow. Immedi-
ately this occurs the condenser be-

comes shunted by a comparatively low
resistance—that of the tube when
glowing, and therefore begins tg dis-
charge itself tlrough the tube. Now
the glow does not cease until the volt-
age has fullen to a value considerably
below the critical starting voltage, but

immediately the discharge does cease,
the condenser begins to charge up
again, and the same process is

Neon lamp.

repeated over and over again. Thus
an intermittent current is produced by
the arrangement, and can be put to a
number of uses in conngction with
wireless measurements, etc.

Neon tubes can also be emploved for
recording purposes in connection with
three-elecirode valves, for modulating
the high-frequency oscillations in wive-
less telephony transmission, ete., etc.

Neutrodyne Receiver.
high-frequency valve amplifier and
detector in which the stray capacity
coupling hetween the electrodes of the
valves i3 neutralised bv low-capacity
couplings connected hetween the grids
and suitable points on the windings of
the high-frequency transformers. The
inter-electrode capacity of u valve is of
such a nature as to tend to set up self-
oscillation and, unless ‘‘ neutrodyne”’
compensation is employed, it is a very
difficult matter to prevent a multistaye
high-frequency amplifier from hreak-
ing into self-oscillation. The system
is due to DProfessor Hazeltine, of
America.

Nichirome Wire. Wire made of nickel-
chromiwn-steel alloy and capable ot
withstanding a bright red heat in the
atmosphere without oxidising.

Nodes and Loops. Where stalionary
electric waves are produced along a

A special form of

wire, the points on the wire where
I T AN
L7y '\'Lz\,La AR

3 R S S

s s o AN i n W
Mo NG NG NG S N
Voliage nodes N, N., etc., and antinodes
or loops Ly, L,, etc., of stationary electric
waves on a straight wire.
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the voltage is always zero are called
““ voltage nodes,” and the intermediate
points where the voltage is greatest
are called ““ antinodes > or ‘‘loops.”

Nodon Valve. The name given to an
electrolvtic vectifier, i.e., an electro-
lytic cell which will only allo“ current
fo pass one way through, it. The
cathode consists of an aluminium rod
immersed in a solution of ammonium
phosphate.  The anode is usually of
lead and sometimes forms the contain-
ing vessel for the liquid. When any
current commences to flow from the
aluminium to the lead a thin coating
of oxide is formed over the surface of
the aluminium, and as this is an insu-
lator  the curvent is immediately
stopped. When the applied potential
is reversed so as to drive the current
the other way through the cell the
coating of oxide is lmmedmte]y de-
composed xad the current is allowed to
flow freelv. Thus if an alternating
voltage is applied to such a cell cor-
rent “will flow in oue direction only
through it, und therefore such am
arrangement can be used for charging
accumulators  trom  the alternating
carrent mains.  Cf. MECHANICAL
REcTIFIER.

Non-conductor.
lutor.
Non:inductive Circuit. A circuit in which
the inductance is so small compared
with the resistance that it can he
neglected.  No circuit is quite dree
from inductance.

Non-inductive Resistance.

Another term for <nsu-

A resis‘ance

which is designed to have as low a
value of inductance as possible. No

resistance is quite free from induc-
tance.

Note Amplifier or Note Magnifier. See
LOW-FREQUENCY AMPLIFIER.

Null Method. An electrical test or
measurement in which an adjustment
is made so that zero deflection is ob-
tained in a galvanometer, such as
when using a Wheatstone bridge or
potentiometer.  Sometimes called a
“zero method.”

0.
Ohm. The practical unit of resistance
For definition see RESISTANCE.

Ohmic¢ Resistance. The (rue resistance of
a cireuit, 7.e.; the resistance offered to
an unvarying current, as opposed to

A 4t
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Dictionary of Technical Terms.—
the apparent resisiance offered to an
alternating current,

Ohm's Law. For an unvarying current
flowing through a resistance the value
of the current is directly proportional
to the applied electromotive force and
inversely proportional to the resis-
tance. 1n the practical system of
units the cuvrent in amperes is equal
to the EM.I. in volts divided by th
resistance in ohms: or I=E/R, where
I is the current, E is the voltage, and
R is the resistance.

Ondameter. Another
neeler.

Open Circuit. A circuit in which a tem-
porary break is made so that no cur-
rent can flow. A battery of cells or
dynamo is said to be on open circuit
when the external cirenit is discon-
nected.

Open  Circuit Characteristic. The curve
showing the relation hetween the volt-
age and field current of a dynamo
when not supplying any current.

name for wave

Opcn Core Transformer. A transformer
in which part only of the magnetic
circuit cousists of iron, usually the
central part which traverses the centre
of the coils.

Open core telephone transformer.

Oscillating Circuit or Oscillatory Circuit.
A circuit containing inductance and
capacity and whose resistance is suffi-
cientiy low to allow the current to
have a natural period of oscillation.
The necessary condition is that R:C
must be less than 4L, where R is the
resistance in ohms, C is the capacity
in farads and L is the inductance in
henries.

Oscillating Component. In some circunits
such, for instance, as the plate circuit
of a valve when signals ave being re-
ceived, ‘hoth a direet current and an
ulternating current arve tlowing at the
same time, the resnltant current being
a unidirectional pulsating one whose
value is at every instant equal to the
sum of the individual currents. - The
alternating part of this current con-
sidered alone is called the *escillating
component.’’

Oscillating Current or Oscillatory Cur-
rent. A fhigh-frequency current in an
oscillating circuit, its frequency being
equal to the natural frequency of the
cireuit.

Oscillation Constant. The natural fre-
quency of a circuit containing induct-

A 42
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auce and’ capacity is by f=
i

- , where L is the inductance in
2r \/il;

henries, and C is the capacity in farads.
The quantity ¥'LC is called the ** oscil-
lation constant” of the eircuit as the
frequency depends on this alone (apart
from the negligible efiect of resistance).

Oscillation  ‘I'ransforiner An  air-core
transformer for transferring high-fre-
quency oscillations from cue circuit to
another, one or hoth of the windings
being funed to the frequency of the
oscillations ; e.g., the trunsformer used
for coupling the oscillator of a trans-
mitting set to the aerial.

Oscillations  (electrical). The high-fre
quency alternating current  which
surges backwards and forwards round
a closed oscillatory circuit. ‘These os
cillations may be continuous if the
losses are compensated for from some
suitable source of energy, such, for in-
stance, as a three-electrode valve con
nected in the proper manner to the os-
cillating circuit, in which case the oscil-
lations are said to he “undamped.” 1f
the losses are not compensated for the
oscillations rapidly die ont-and are said
to be * damped.”” See DampEDp Oscir-
LATIONS and UxDaMPED OSCILLATIONS.

Oscillation Valve. The name applied to
any piece of apparatus which altows
current to flow through it in one
divection only, i.e., anything which acts
as an electrical valve. The two-elect-
rode thermionic valve of ¥leming is an
example. When an alternating poten-
tial difference is applied- between the
electrodes a unidirectional current {flows
through the valve, which therefore acts
as a rectifier,

Osciltator. An apparatus for producing
electrical oscillations such as a three-
electrode valve when operated in con-
junction with a suitable cirenit to pro-
duce oscillations. See Swrarate HETERO-
DYNE.

Oscillator Valve. That thermionic volve
in a transmitting set which actunally
produces the oscillations being put into
the aerial. Cf. Moburator VaLvE.

Oscillograph. A laboratory instrument
for taking a photographic record of the
wave shape of an alternating current or
the manner in which any other rapidly
varying current or voltage changes. See
Catone Ray OSCILLOGRAPH.

Osglim  Lamp. The vegistered trade
name of a form of neon tube made for
purposes of advertisement, decoration,
etc., the cathode being in the form of
letters of the alphabet, numerals, ete.

Out of Phase. Two alternating quan-
tities of equal frequency are said to be
“out of phase '’ when they are not in
step, i.e., when they do not pass through
their respective positive maximum
values at the same instants, Cf. Ix
Prask and see Puase DIFrERENCE.

Overlap. In a  valve circuit where
reaction is used it is sometimes found
that as the reaction control knob is
turned gradually to increase the re-
action, powerful self-oscillation will

given
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suddenly commence and the control
knob has to be turned a considerable
distance back before the oscillation will
cease, i.e., there is what may le termed
a certain amount of ' hack-lash.”” This
unsatisfactory state of affairs is known
as ‘““overlap ”’ and is usually due to the
use of unsuitable voltages on the grid
and plate, or to the use of a grid leak
of the wrong value, or due to all three
causes simultancously. .

P

Pancake Coil. A flat coil such as a
basket coil or a slab coil.

Parallel Connection. The arrangement of

resistances,. cells, lamps, or any other
electrical apparatus in a circuit in a
that the

mapner current divides be-:

Resistances in parallel.

tween them and they all have the same
potential difference across their termi-
uals, 4.e., when all the positive termi-
nals ave joiued together and all the
negative terminals are joined togetler.
In the particular case where two re-
sistances are connected in parallel the
one is said to be “in shunt’ with the
other. Tor resistances in parallel the
veeiprocal of the resultant resistance is
equal to the sum of the reciprocals of
the individual resistances. Cf. Cox
DUCTANCE.

P.D.  Abbreviation for potontial differ-
ence.

Peannt Valve. A three-electrode ther-
mionic valve of very small dimensions
and requiring very low filament current
and plate voltage. The advantage of
such valves is for use on
portable receivers so that
heavy batteries need not
be carried.

Peak Value. Another term
for the amplitude or maxi-

mum value of an altes-
nating  quantity. The
term *“ peak voltage ’ is

very commonly used.

Percentage Coupling. The
coefhcient of coupling ex
pressed as a percentage.

Perfect Rectifier. A recti-
fier in which no current
whatever can flow in the
reverse direction such as a two-electrode
thermionic valve with & very high
vacuum.

Perikon Detector. A crystal detector in
which contaet is made between two
crystals, usually zincite and bornite,

Period. The time in seconds of one com-
plete cycle of an alternating quantity.
See ALTERNATING CURRENT.

Periodicity. A term sometimes used tc
denote the frequency of an alternatiug
current, voltage, etc., f.e., the number
of periods that make up one second.

Peanut
valve.


www.americanradiohistory.com

Reaction Controlled by Variable Resistance.
"By A. P. CASTELLAIN, B.Sc., D.IC.. and C. M. BENHAM, B.Sc., A.C.G.L.

ANY readers no doubt know, to their cost, the
difference hetween receiving Morse signals and
telephony on short waves, and the reason is not

far to seek.
For Morse signals the heterodyne method is emploved

~—i.c., the detector valve is oscillating and producing'

beats with the incoming signal at audible frequencies,
the beats being heard in the telephones.

The signals can be read if these beats vary in fre-

quency bet\\em about 50 and 3,000 cyclés per second,

so that it does not matter very

Q much if the beat note varies

_l_ between these limits during
the signal.

Small changes of the capa-

city In  parallel with the

tuning coil, such as are

R

often by movement of the
hands on the controls, will
naturally alter the frequency
at which the detector valve
is Oxcxllatmg, and thus alter the flequenm of the beat note.

For telephony, on the other hand, it is highly desirable
that the detector valve be just not oscillating and also
that the receiver tuning does not vary with the position
of the operator or swaving of the aerial—it is none too
easy to understand weak telephon\ with a loud and
variable how!l attached, which is the case \\1th most sets
if the detector valve is oscillating. g

Suppose we take the usual short-wave set emploving
2 normal coil reaction circuit (o-v-1) and see how it
behaves on Morse and telephony. Tirst of all, the «e-
tector valve usually starts oscillating violently when it
does start. and this makes it very difficult to get the
valve in a just-not-oscillating state where it is most
sensitive for telephon\

Secondly, moving the reaction coil alters the tuning

Fig. 1.—Simple detector
valve with reaction.

caused by a swaying aerial or

of the set. This does not matter much for Morse for
the reasons given above, but for telephony it is a great
source of trouble, as the signal, if weak, is first picked
up with the detector oscillating; then the reaction ¢oil
is moved away a little from the grid coil, which neces-
sitates retuning, to find the station again, or at any rate
to bring its beat note to a reasonably” low note so that
on next moving the reaction coil the station is not lost
altogether.

This process is repeated until the valve is just not
oscillating and the set is tuned to the desired speech. In
many cases, however, the telephony station will have shut
down Defore this happens.

Thus, it should be fairlv obvious that a set which
works well for short-wave Morse signals will -not neces-
sarily be suitable for telephony, although the contrary is
by no means so.

A superheteradyne receiver will do.all that is desired,
both for Morse and telephony, but it involves a lot of
valves and other components which make it rather costly,

while the receiver to be described is extremely simple
and inexpensive to make. :

F g. 2.—The circuit diagram.

A 45
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Fig. 3.—Drilling details of the froni panel

A, 9/16in. in dia.; B, 7/16in. in dia.; C, 5/32in. in dia., and countersunk for No. 6

wood screws.

Before describing the actual receiver it would be as well
to understand just how it works.

It is perhaps generally known that the effect of using
reaction on a circuit is to reduce the apparent resistance
of that circuit—in other words, it is equivalent to adding
a negative resistance to the circuit.

In the case of the simple valve detector circuit shown
in Fig. 1, it is the grid circuit which has a negative
resistance added when the reaction coil is coupled to it.

In order that the valve may oscillate, it must add at
least as much negative resistance to its grid circuit as
the ordinary positive resistance of the circuit.

Now any given valve, working under given conditions
of high- and low-tension supply, can only add a limited
amount of negative resistance to a given circuit—its grid
circuit, for example—so that if the positive resistance of
that circuit 1s less than the maximum-available negative
resistance, then the valve will oscillate ; if more, then it
will not oscillate.

This addition of negative resistance involves work on
the part of the valve, and the output of the valve naturally
depends on the power supply available—i.¢., on the high-
tension battery, and to some extent on the filament
temperature. &y‘,

2/8

e |

18"

Fig. 4.—Layout of components on the baseboard.
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New Circuit for Short-Wave Reception.—

It should be obvious that whether or no the valve in
I'ig. 1 will oscillate depends on the relation hetween H. T
supply, filament emission, and resistance of the grid
circuit ; thus by varying any or all of these it should be
possible to control the oscillation of the valve,

Variation of H.T. supply is not practicable in most
cases, as continuous variation is required; this can be
obtained with a potentiometer, but in this case the H.T.
supply should be mains or accumulators; but in any
case other methods of oscillation contrel are simpler.

Variation of filament temperature—f{or this varies the
emission—is a well-tried and well-known method of
oscillation control, but variation of circuit resistance
gives much the best control of the three, although it does
not scem to be generally known.

There is just one snag in its use—the alteration ot
resistance must not alter the circuit tuning—i.¢., the
variable resistance inserted must be of constant induct.
ance and capacity (both these heing small compared with
the rest of the circuit, so as to economise in H.T.
supply).

It is a very fortimate fact that the ordinary carbon
filament resistance fulfils this condition sufficiently accu-
rately while being of suitable value to add to most
receiving sets.

Circuit of the Receiver.

Since the oscillation control can be obtained on such
a resistance only, it follows that it is not necessary to
have variable reaction or filament controls—which in
itself simplifies the operation of the set—in fact, one
can go a step further and use a transmitter circuit with
one coil only, such as the well-known Hartley circuit.

Hence the only controls on the set to be described are
this resistance, the tuning condenser, and, for conveni-

The complete receiver seen in plan,

Wireless
World

905

ence, a master swilch to turn the filaments on or off.
A general view of the receiver is given in the photo-

graphs, while dimensioned drawings are also given.
As shown in the photographs, the coil is of the spaced

Fig. 5.—An alternative method of constructing the tuning coil.

type and is kept rigid by three ebonite rods with suit-
able holes drilled through them : coils of more or less
similar construction have been described by 1°. H.
Haynes in 77 Wireless World.

The position of each component has been carefully chosen to shorten wiring in the H.F. circuits.
A 47
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New Circuit for Short Wave Reception.—

The coil of No. 12 S.W.G. phosphor bronze was
tightly wound in a lathe on a wood mandrel three inches
diameter and allowed to spring out as far as it would.

More wire than was needed on the finished coil was
used, and the best coil of eleven turns was cut out of
the final sprung out coil. .

The ebonite rods should be threaded on and spaced
out cqually round the coil, and an important point to
notice is that the holes should not be made too large,
or the coil will be floppy, but should be a tight fit on
the wire.

An alternative construction is shown in Fig. 5, in
which the coil is sprung on to a former. This type 1s

DECEMBER 23yd, 1925

Letter and more rigid than the other, and s just a
easy to make.

‘T'he choke coil is fairly criticab in value, and consist:
of 150 turns of No. 36 D.S.C. wire on a 1din. diameter
paxvlin former. '

“I'his choke must not be of too small an inductance
value else dts impedance will be small, and it will not
stop the H.T. currents circulating round the H.T. cir-
cuit. On the other hand, if the choke is too large then
it is liable to form a circuit tuned (hy reason of its self-
capacity) to a frequency in the range of the set, and
thus will usually absorb sufticient energy at this par-
ticular frequency to stop the detector valve from oscil:
lating ; thus if a choke is too large it is liable to cause

LT.

Y

?

TELEPHONES

1

=

¥i1g. 6.——Wiring diagram.
A 48

Connections to the H.T and grid batteries below the baseboard are made by means of flexible leads and plugs.
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New Circuit for Short Wave Reception.—

COMPONENTS REQUIRED.

i Cabinet, 18in. X 8in. X 8in., with 18in. X Sin. X }in.
panel and false bottom to fit (Messrs. Will Day & Co.).

1 0-00025 mfd. squarc law condenser (Sterling).

2 0-001 mfd. mica condensers (Dubilier).

1 0:0003 mfd. mica condensers and grid leak (Dubilier).

1 Geared dial (Pico).

1 Intervalve transformer, ratio 4:1 (Marconiphone).

2 Fixed resistors and sockets or 2 variable filument resistances
{(Burndept).

what are usually called ‘dead spots ' in the tuning,
i.e., spots where the valve refuses to oscillate.

A D.E.V. valve is used for the detector valve on
account of its low internal capacities, and it has been
found by the authors that thesc valves vary slightly
among themselves, so that the actual number of turns
on the choke may have to be varied slightly for different
valves.

The actual layout of the components should be fol-
lowed, as these have been arranged with a view to keep-
ing the H.T. leads short and away from the panel.

To this end ebonite extension pieces are fitted to the
reaction-control resistance and to the tuning condenser,
and also the flexible leads to the coil are kept as short
as possible by using fixed leads terminating on ebonite
pillars in the manner shown in the photographs.

The amplifier valve is a B.T.H. B4, and is mounted
in an anti-microphonic holder for obvious reasons. The
filament resistances are of the wariable type, adjusted
to give the correct. voltage across each valve filament,
and then firmly screwed down to the haseboard.

Battery voltages are as follow : Filament, 4 v.; de-
tector H.T., 8o v.; amplifier, 100-120 v., with 6-9 v.
grid bias. Provision is made for incorporating four
30-v. Hellesen batteries under the baseboard; the grid
bias for the amplifier may be tapped off from the nega-
tive end of the H.T. battery if desired.

Three small angle pieces of wire are soldered on to
the last three turns of the big coil for the tuning con-
denser clip. With the condenser across the whole coil,
9o metres may be covered comfortably at condenser
maximum, while with the condenser near minimum and
on the third turn, the set tunes to 13 metres (about).

Wireless
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1 D.E.V. valve.

1 B.T.H. B valve and holder.

Ebonite rod.

Ebonite or paxolin fube.

3 Clipo connectors (Burndept).

1 Filament resistance, bright emitfer type (Lissenslat Minor).
1 Push-pull switch (Lissen).

The following stations have been heard on this set,
and were all received in a listening-in period of a very
few nights :—

Great Britain: 2DA, SKF, GNM, 2AR, 6QB, 5MO, 2XY,
6DO0, 20D, 6MO, 2NB, 2FL, 6TD, 2LZ, 2HF, 5HG, 2UN,
SLF, 2WS, 2AKG, 6A1L, 6V P, 5PM, 5WQ, 6ER, 2TM, 6NF.

France : 8NS, 8TOK, 8MUL, 8GW, 8HU, 8N4, 8(Q, 8FW,
8QR, 8PKX, 8('A, 8TH, 8EE, 8TO, S8EE, 8D0, 8SSC, S8RBP,
8CS, 8RG, 8BE 8GI, BIX, 8SST.

U.S.A.: 1CRE, 8CES, 1ER, NTT, NRL, WAP, 1EF,
8AFQ, 1YB, 2ZB, 2F0, 8TK, 1PL, 1BS, 1CMP, 8CJP, 1PZ,
8BOY, WIZ, 1CH, 8RL, 1QB, 8CES, WQO, 2BGI, 8AJ, 2BXJ,
272V, 2AKY, 2LD, 2CXL, 2COL, 2CGJ, 3CDV, 1ACI.

Belgium : US, W3, YI, 4RS, G6, H6, 85, 722.

Ol-gollund: OPM, OWN, OW(, OKW, ONAA, ORM, OHB,

3.

Scandinavia : 2NM, 2NL, 2NO, SMZZ, SMXTU, 20, 2AR.
SMTN, SMXR, SMWF.

Spain : EAR6, EACS.

Switzerland : 9AD, 9ID.

Canada : 2KO, 3AD.

Brazil : 1AB, 5AB, 1AN, 1AF.

Mexico : 2CC.

C.S.: OKIL

Various : XKH, F4SR, 3BC, 3BCO, 3VL, FW, 5HA, AIN,
MAROC, J5HX, SDK, RGC.

The above list speaks for itself in showing what can
be done with this circuit and set, though it is perhaps
as well to add that there are no hand effects whatever
anywhere on the panel; all terminals on the pancl may
be touched without losing a station, and, finally, that
the reaction control is so nice that, if desired, the de-
tector valve may be kept in the hissing state (just Lefore
oscillation commences) over the whole range of the set
—.c., from 15-9o metres.

HIDDEN ADVERTISEMENTS COMPETITION.

“ The Wireless World "' Hidden Advertisements Competition, which is proving extremely popular, will be
continued from week fo week until further nofice.

The correct solution of the Seécond Competition is as
follows :—

Clue No. Name of Advertiser. Page
1. British Sangamo Co., Ltd. e .. 8
2. Ormond Engineering Co. 2 VR L6
3. Sydney 8. Bird ... .. .. 14
4. British Thomson-Houston Co., Ltd. ... .. il
5. Marvconiphone Co., Ltd. ... e B
6. Tgranic Electric Co., Ltd. .. cee 1¥.

The prize-winners were :—

A. Hutcheon, Thornton Heath, Surrey . ... £b
G. H. Henshall, Eltham, London, S.E9 . £2
Alex. Robertson, Stewartoun, Ayrshire : .. 21

Ten shillings each to the following four :—

R. W. Body, Wandsworth Common, S W.11L.
A. Mortimer Codd, Herne Hill. S.E.

P. Bontor, West Bognor, Sussex.

Mrs. . Johuston, Sheffield.
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Secrefaries of Local Clubs are invited to send in for publication

club news of general interest,

East Grinstead Radio

Society.

The society has now cnanged its address
to 25a, London Road. All communica-
tions should be addressed to the hou.
secretary, Miss M. P. Joyce, Barclay's
Bank House, East Grinstead.

and District

o000

Tottenham Wireless Society.
Mr. Philip R. Coursey, B.Se., of the

Dubilier Condenser Co., Ltd., gave a
valuable lecture on December Sth, in
which he supplemented the information
given in his previous lecture on ‘ Con-
densers.”” Dealing with his subject from
a more theoretical point of view, Mr.
Coursey divected attention to the losses
liable to occur in condensers and the
steps taken to obviate them. Dielectrics
—their properties and action under vary-
ing conditions—were also considered,
after which attention was paid to the
thorny problem of the advantages of the
so-called square law condeusers. Curves
were shown on the screen depicting the
values of a number of variable con-
densers at different frequencies and under
various conditions.

The question of insulation aroused far-
ticular interest, the lantern slides dealing
with this phase of the topic being of
especial value.

Hon. Secretary : Mr. A, G. Tucker, 42,
Drayton Road, Tottenham, N.17,

c00QO0

Muswell Hill and District Radio Society.

There was a good attendance at head
quarters on December O9th when Mr.
II. F. Klotz gave the third of a series of
lectnres on ‘‘ Wireless Reception.””  The
lecturer dealt especially with reflex re-

ceivers, illusfrating Iis femarks with
blackboard diagrams.
Prospective members should send in

their applications to the Hon. Secretary
at once, in order that they may derive
full benefit from the series of lectures
being given during this season.

Hon, Sce. : Mr. Gerald 8. Sessions, 20,
Grasmere Road, Muswell Hill, N.10.

[eReReN e}

Lewisham and Bellingham Radio Society.

‘“The Construction of TFixed Con-
densers”’ was the subject dealt with in a
lecture given by Mr. Haywood, of the
Dubilier Condenser Co., on - December
8th.  After explaining the methods of
selection and grading of suitable mica in
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be paid for.

the initial stages, the lecturer acquainted
his hearers with the entire process of
manufacturing fixed condensers, from the
smallest type as used for broadcast recep-
tion to the largest specimen used for
high power transmission,

Hon. Secretaries: Mr. C. E. Tynan,
62, Ringstead Road, Catford, 8.E.6; Mr.
J. A, Clark, 35, Boones Road, Lee,
S.E.13.

0000

Selfridge Radio Society.

A number of interesting items have
featured on the Society’s programme
durihg the past few weeks. ‘‘ Peeps into
our Stations and Studios’’ was the title
of a lecture given by Mr. Lynch Odhams,
of the B.B.C. (late director of the New-
castle station), before a large and appre-
ciative audience. Another successful lec-
ture was that given by Mr. A. E. Bowyer-
Lowe on the subject of ¢ Super Hetero-
dynes,”” this being followed by a vigorous
debate on the question of ‘“ American
versus British Components.”

On November 26th the Society co-
operated with the Radio Society of Great
Britain, the Palm Court of Messrs.
Selfridges being utilised for a debate
before an audience of 1,200 persons. (The
debate was reported in The Wireless

All photographs published will

World of December 9th.)

All present
were able to follow the debate with the

aid of the Amplion Public Address
system which was installed by the
society’s members with the help of-

Messrs. Alfred Graham.

An ambitious programme has been pre-
pared for the New Year, and it is hoped
that the membership will considerably
increase.
® Hon. Secretary: Mr. J. A. Edley-
Edwards, 400, Oxford Street, W.1.

00O

Essex Group of Radio Societies.

The spirit of co-operation which
obtains among the Essex Societies was
clearly shown at a recent meeting at the
headquarters of the Ilford and District
Society attended by representatives from
the districts of Ilford, Walthamstow,
Leyton, Wanstead, and South Woodfard.
The object of the meeting was to study
the requirements of all members in the
direction of wireless lectures and demon-
strations.

The future of the B.B.C. was also dis-
cussed, but it was decided that before

any collective opinion could be pro-
nounced the matter should Dbe referred
back for careful consideration by each

society in the group.

MAKING FIXED CONDENSERS.

An interesting glimpse into one of the workshops

of Messrs. L. McMichael, Ltd., showing the process of assembling small fixed condensers.
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Multi-layer Plug-in Coils.
0 (No. 240,559.)

A multi-layer inductance coil is de-

scribed in  Patent Specification No.
240,559, granted to E. W. Kirk, in which
the layers are wound across the ridges
of a corrugated perforated former or
separator. v

In the accompanying illustration, A is

Corrugated cardboard spacing for multi-
layer coils. (No. 240,559.)

a cardboard tube around which is & layer
of corrugated and perforated cardboard
B.

The wire € is then wound on the
former so that it lies across the corruga-
tions. When one layer has been wound
on the former a layer of corrugated and
perforated cardboard D is placed over it,
and the wire C is wound in another layer,
in a similar manner to the first layer.

The finished coil may be .bound with
tape G, and mounted on a plug connector

" H, a strip of insulating supporting
material J being preferably arranged
- around the periphery of the coil. .
00O
- Safety Device for Valve Circuits.

(No. 240,510.)

- The object of the above invention is to
protect valve filaments from burning out,
-+ due to the accidental comnection of the
positive pole of the high-tension battery
Mr. J. H. T

with the valve filament.

o——————— -—
[ |
o | N !
~ | B |
| |
1 |
b e & ]
)
.-
Resgistance and condenser unit for valve
protection. (No. 240,510.)
-y

‘a device consisting of a nomn-inductive re-

Waves of the Wireless Engineer.

Roberts, in Patent No. 240,510, describes The grid lead of the audio-frequency
amplifying vaive is counected to one end
sistance of 2,000 ohms for 0.06 valves, cr — of the secondary winding of an audio-
500 ohms for 0.2 valves. shunted by a fixed  frequency intervalve transformer. The
condenser of 0.1 microfarad, when a 100- other end of this secondary winding is
volt H.T. battery is used. connected to the negative terminal of the
For higher voltages the resistances are condenser C,, from which the high-
correspondingly increased. tension supply to the valves is obtained.
The device may take the form of a —
wander-plug, as shown, or of a unit con- ] é_]
sisting of a non-inductive resistance ‘of
suitable value and a condenser connected 4' 4
as shown in the diagram.
In the drawings A represents one ler-
mipal of the wander-plug and D the

~

other; Detween these terminals is con- =—c
nected the resistance C and the con- c L
denser B.

The condenser B is provided in order
to by-pass the high-frequency and low-
frequency currents which normally fiow
through the high-tension battery.

ocopooO

A.C. Mains for Valve Filament and
Anode Circuits.
(No. 239,663.)

The object of this invention, by R. S.
Elven, is to reduce the A.C. hum in the
telephones or Joud-speaker caused by
audible low-frequency oscillations of the
same periodicity as the alternating
supply, or of the same frequency as one
of the harmonics of the supply.

Two methods of connecting the circuits
are shown in diagram, by means of either
of which methods the A.C. hum is
rendered almost inaudible.

In circuit (a) the filament of the valve
is supplied with.alternating current from
the secondary winding of a transformer
having its primary winding connected
across the AC. mains. The anode cur-
rent required- by the valve is supplied

c

0001 mfd

from a condenser C, of large capacity. C, T -
A resistance R is connected across the I / ( }
filament leads, and a battery giving a s

(Y

Connections for eliminating hum in re-
celvers supplied from the A.C. mains.
(No. 239,663.)

voltage of from 3 to 8 volts has its posi-
tive pole conuected to the mid-point of
the vesistance and its negative pole to
the low potential end of the inductance
L in the grid circuit.

In circuit (b) the battery is eliminated,
the low potential end of the inductance
L is connected to oue side of a 0.01 mfd.
condenser, and the other side of the con-
denser to the mid-point of the resistance

A resistance R, comnects the negative
terminal of the condenser C, to the mid
point of the resistance R. A condenser
C, by-passes the-audio-frequency currents
flowing in the high-tension circuits.

The potential of the grid of this audio-
frequency amplifying valve is thus main-
tained steadily negative with respect to
the niean potential of the filament due
to the voltage drop in ‘the resistance R,
hecause of the passagg through the said
resistance of the anm current

Sufficient leakage path must be pro-
vided for the grid to discharge. either
through the insulation of the condeunser.
or a leak of about 10 megohms.  The
resistance R is connected across the
filament of the detector valve.
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Electrical Frequency Traps or Wave
Filters.
(No. 238,211.)

The Wesiinghouse Electric and Manu-
facturing Company, of East Pittsburgh,
deseribe in the above specification filter
circuits comprising one or more reactance
elements in series and one or more re-
actance elements in shunt, of one or more
regeneratively arranged thermionic valve
systems coupled to. one or more of the

1

An improved filter circuit (No. 238,211.)
reactance elements so as to tend to neu-
tralise the effective resistance of the wave
filter.

In the illustration the filter comprises
two sections, each consisting of a series
element comprising inductance I, and con-
denser C in series, and a shunt element
comprising inductance L, and condenser
C, in parallel. The inductance I, of the
first section and the inductance L, of the
second section are included respectively in
the grid circuits of valves V and V,, the
plate circuits of which are reactively
coupled to_theiv grid circuits, the coup-
lings being adjusted below the oscillating

point.
0000

Choke Coupled Low-frequency Amplifier
(No. 241,257.)

Mr. H. Green, in the above patent, de-
scribes a choke emplifier in which an iron-
cored choke coil is connected hetween the
grid of a valve and its filament.

£
A 1
7
=
() B
5 I
LT
+
o— 5.
Choke coupling. (No. 241,257.)
The illustration shows a two-valved

choke amplifier in which the iron-cored
choke coils A and B are substantially
balanced and of low resistance and yet
having high inductive value.

The provisional specification states that
satisfactory results have been obtained by
using Marconi L.S.5 valves and equal
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choke coils having an impedance of 1

henry.
. cooo

Resistance Capacity Coupling Unit.
(No. 240,899.)

Messrs. Norman Lee and Radio-Com-
nmunication Co., Ltd., described in Patent
No. 240,899 a valve coupling unit for re-
sistance-capacity, low-frequency amplifi-
cation comprising a special wire-wound
anode resistance of small self-capacity and
small self-induction, a cartridge type grid
resistance and a fixed condenser. The
anode resistance is wound clockwise and
anti-clockwise in alternate grooves on a
tubular bobbin. The grid resistance 2 is
housed inside the tubular hobbin, and the
coupling condenser 3 is incorporated in a
case forming the base of the unit. One
end of the anode resistance is connected
to terminal 4 and the other end to ter-
minal 5. To this terminal is also con-
nected one side of the fixed condenser 3,

Resistance capacity coupling unit.
(No. 220,899.)

the other side of the condenser being con-
nected to terminal 6 and to one end of the
grid resistance while the other end of the
grid resistance is connected to terminal 7.

0000

Variometers.
(No. 241,371.)

A variometer is described in Patent No.
241,371, granted to R. E. Barbour, in
which a supplementary winding is con-
nected in parallel with the usuul rotary
winding, and arranged to be movable in-
dependently of or collectively with its
associated parallel winding.

The illustration shows an elevation of
the variometer connected in circuit with
a crystal detector.

The variometer comprises a stator 1 and
two rotors 2 and 3, the parts being of
cylindrical form mounted one within the
other, as is usnal. The rotors 2 and J are

wWwWWwW americanradiohistorv com

DECEMBER 2312, 1925.

mounted upon spindles 4, 4a, and 5, ¢
respectively, the

being provided with kuobs 4b and 5b.

Variometer with three windings.
(No. 241,371.)

Variable Condensers.
(No. 240,591.)

The above patent specification granted
to G. F. A. Stone relates to variable con-
densers of the kind comprising a_number
of interleaved plates and dielectrics
secured together by means of holts or
rods.

According to the invention the con-
denser plates and dielectrics are accom-
modated in recesses in a body of insulat-
ing material in such manner that the
number of condenser plates can be readily
varied. The illustrations show a plan
view and sectional side elevation of the
ondenser.

A vulcanite body 1 has arms 2 and a
projecting flange 4 forining recesses 5,
6, to receive the circular condenser

[kl 10

Variable capacity mica condenser.

plates 7 having lugs 8 conforming to the
shape of the recess 6 and secured t«
terminals 3. The recess 5 is deep enough
to accommodate the required number of
plates 7 and the dielectric discs 9, the
number of plates being varied by un-
screwing a nut 10 and removing a clamp
ing plate 11.

spindles 4a and ———
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A Review o}f the Latest Products of the

' EDISWAN VACUUM GRID LEAK.
A grid leak of standard dimensions
and enclosed in a frosted glass tube is
a recent product of the Edison Swan
Flectric Co., Ltd., 123-125, Queen Vic-
toria Street, London. E.C.4. The leak
consists of a short piece of glass rod,
deposited upon which is a substance

Ediswan grid leak

forming the leak resistance. The wires
to the end caps are actually sealed in tle
outer glass tube to entirely prevent the
corrosive action of the atmosphere act-
ing upon the material of which the leak
is composed.

[eNeNeNe)

PYRAMID HIGH-TENSION
BATTERIES.

Users of high-tension batteries have no
doubt observed that many of the hatteries
on the market are of foreign manufac-
ture.  Foreign competition is so keen
that Wates Bros., Ltd.. . 12-14 Great
Queen gtl‘eet, Kingsway, London, W.C.2,
recently decided on establishing a fac-
tory devoted entirely to the production
of low-priced dry cell hatteries, and as a
result can offer a high grade of lLattery
at a competitive price.

The elements from which the cells are
coustructed and a number of cells shown
in the cardboard carton before sealing in
with wax are shown, as the user does not
always realise the large amount of detail

work that is necessary in making up a,

high-tension battery of 60 volts. A car-
bon rod fitted with a small brass cap
forms the centre of a tightly compressed

A dismantled cell removed from s

pyramid battery, showing the zine

cylinder, the carbon rod with depolariser
and waxed cardboeard spacing pieces.

cylinder of depolarising material which,
when enclosed in a muslin wrapper, has
a dinmeter of about 4in.  The zc cylin-
drical container, after being shaped, is
seamed by soldering, and a zinc disc 1is
soldered 1 at the bottom to render the
container watertight. The electrolyte
covers the interior face of the zinc and
the carbon rod is held centrally by means
of a small waxed cardboard stamping.
The rows of cells are assembled with
Empire cloth spacing, and connecting-up
is carried out with soldered wire leads. so

e

i
IRAKID | VLA
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The Pyramid high-tension battery with a portion of the waxed filling removed,
showing the cells with Empire cloth spacing.

www americanradiohistorv com

Manufacturers.

that there are no fewer than 87 soldered
connections in a 60-volt battery. With
the tapping plugs soldered in position
the top is filled in with paraffin wax.

An examination of the interior of a
specimen battery submitted showed that
no endeavour had been made to cheapen
production by using materials of inferior

quality or insufficient in quantity, and-

that every care had heen taken in fitting
up the battery to render it entirely
reliable.

© 000 -

BURWOOD-GLOBE COIL HOLDER.

An ingenious form of two-coil holder is
manufactured by Burwood (Concession-
aires), Ltd., 41, Gt. Queen Street, Kings-
way. FLondon, W.C.2.

It is desigued essentially for mounting

A new idea in coil holder design. The

holders are propelled apart by metal

arms attached to a bracket which movgs
on a screw.

behind the’l instrument panel, yet the
ebonite base is of liberal dimensions and
can be screwed down, if desired, on one
of the exterior faces of the instrument
cabinet. The operating knob revolves a
threaded spindle which, in advancing
through the bush, propels a small cross-
bracket to which is attached a pair of
arms which drive the two-coil holders
apart, rotating them about their points of
fixing until they are at right angles.

A very critical adjustment can be oh-
tained, and the extent of coupling
between two coils enclosed in a set can
be estimated by the extent to which the
operating knob is screwed down into its
bush. The coil holder can be mounted
in any position and will support the
heaviest of cuils.
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The Editor does not hold himself responsible for the opinions of his correspondents.

Correspondence should be addr ssed to the Editor, *“ The Wireless World,** Dorset Hous3, Tudor Street, E.C.4, and must be accompanied by the writer’s name anl address.

2,200 KILOMETRES WITH (-2¢f WATT.

Sir,—With reference to previous correspondence concerning
low power tests, I wish to inform you that on November 6th,
1925, between 18.00 and 19.00 G.M.T., a communication was
established and tests carried out with British G6DO (Mr.
Dorté, Lynwood, Weybridge, Surrey). Transmissions from

- .
MOEN I MAALSELV, near TROMSO, NORWAY. . 72 192).
2/ e,

To Radio—smmee 7 i Loc.: Lat. 69 N, Lang. 19 E
-~ Norwegian Radio
\‘m-z_{-ﬂ- cd, whd here at el LL.o2 GMT. on _23{:1 /..’{.192‘,'—

: 2
ORK—2.QRH—7' Q5B /° . RB T «_Zea_“Orw QRN O3S QRZ Qsa

M&? TRANSMITTER RECEIVER :
Cpld. Hanley Reinartz, D + ILF
lnpu(—.__.nfa‘——-. its Radjfion an B S 14 )
AERIAL ;. LY
COUNTERPOISE : — =2+ A ey

P < .’. . T SO g

&-marks » OI/ 4. fored S ‘fj J . .
Kol of gl Loz Y3 ).
Pse Q 2

Ty
oL e IV

72 5‘1’ /? i T Best 738,
J. Diesen (LA-1A)

by ced, wd

QSL card received from LAIA.

LAIA were made on a wavelength of 42 metres and on follow-
ing inputs :—8.64, 4.68, 1.68, aund finally 0.24 watts. G6DO,
who was using a two-valve receiver, reported the strengths
to respectively R6, R6, R3.5, and for input 0.24 watt, R2.3.
The distance from here to London is ahout 2,200 kilometres.
J. DIESEN (LA1A).
Moen i Maalselv, near Tromso, Norway.

PRESS CRITICISM OF B.B.C. PROGRAMMES.

Sir,—I have read the leading article in your issue of the Oth
instant entitled ‘“ A Ministry of Broadeasting ' with consider-
able interest,

Although in professional life u solicitor, T have taken great
interest and spent a great deal of time in the science and practice
of wireless receiving sets, and have, during the past two years,
spent many happy hours with the ’phones or loud-spealer.

I am at a loss to understand tlie severe criticism levelled
against the British Broadcasting Company in certain sections
of the daily I'ress. In my opinion the British Broadcasting
Company have exceeded all expectations. When one considers
the number of hours per annum during which the Broadeasting
Company have to be active, the general tone of the material
put out is excellent. The lectures and talks which seem to
have come in for the severest criticism are most interesting,
and well worth the time spent in hearing them.
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The fact that che broadcasting service in this country is under
one control in my opinion leads to greater efficiency in the
service, and the issue seems to me to be the nature of that
control. .

It is common knowledge, I think, that Government control of
any industry is not eflicient, and I do not think that Govern-
ment control of the broadcasting industry wauld be efficient.

I therefore most heartily reciprocate your own exhortation :
‘“Leave well alone.” GEORGE R. PAWSON.

Gosforth, Newcastle-upon-Tyue.

FOUR-ELECTRODE VALVE SUPERHETERODYNE.

Sir,—The accompanying circuit diagram, which illustrates a
method of applying ‘the supersonic heterodyne principle to
a receiver by means of a four electrode valve, may possibly he
of interest to some of your readers. I have lately been using
a receiving apparatus of French design' which embodies this
principle; and find it extremely satisfactory, both as regards

TO INTERMEDIATE
FREQUENCY
AMPLIFIER

o,

+ LT.- - HT. +

The cireuit diagram of Mr. Herbert's four—electrode valve super=

heterodyne receiver. The coupling between R; and R. is fixed

and fairly tight. R is tuned by a vaciable condenser to the

heterodyne frequency. Rj; and R, are loosely coupled and are
tuned to the intermediate fregquency.

sensitiveness and selectivity. The four-clectrode valve com-
bines the functions of the high-frequency amplifier, oscillator,
and detector valves of a normal superheterodyne circuit, and
for this reason the arrangement would be highly suitable for
portable receivers. =

Using the French duil-emitting ‘‘micro-bigril ' valve, tlie
anode voltage should be between 40 and 50, and it is importaut
to note that the oscillations due to the signal should be applied
to the outer grid. C. V. C. HERBERT.

Cambridge.

1 Radio Modulator, A.M.6,” by Ducretet, of Puris,
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—B.B.C. AND ADVERTISING:

- Sir,—With reference to your editorial remarks in The Wirec-
less World of November,llth and December 9th, it is clear
that the broadcasting service is being used too much for direct
and indirect advertising purposes. There is; of course, the
glaring instance of 7'he Kadio Times and The Radio Supple-
ment, and it may be remarked in passing that this particular
bit of advertising is both annoying to listeners and entirely
superfluous,

Another sort of advertising to which I have heard strong
objection raised is certain appeals for charitable “or semi-
charitable objects. It would be hard to suggest that charitable
appeals should be barred altogsther, although a good many
arguments could be put forward in support of that contention.
The specific objection is to the simultaneous broadcasting from
London, Daventry, and often other stations as well, of purely
local appeals which concern London. In the case of a really
national appeal, by all means let it be ‘. S.B. to all Stations,”
but at present it seems that London is taking an unfair advan-
tage, and particularly is forgetting that Daventry is no¢ simply
one of the London stations.

As regards the broad question of the future control of broad-
casting as a whole, while it is obviously necessary that super-
vision, especially in certain matters, should be exercised by
some Government department, this is really to be regretted,
and the less of it the better. 4ny alternative would be pre-
ferable to complete management by a Government department.
Think of railways and coal mines urider Government control.
Think of the telegraph and telephone services, and of buying
a postal order in a hurry. Think of Income Tax, Dora, and
Government ale, and then try to visualise Government broad-
cast programnies ! J. H. 8. FILDES. -

Llandudno Junction, North Wales. '

A QUESTION OF SIGNAL STRENGTH.

Sir,—In ‘ Crystal Reception from 5XX,” in your issue of
December 9th, Mr. I1. L. Cape has measured the distance from
Chehnsford to Daventry wrongly. It is only 78 miles. I do
not know where the Birmingham station is located, but ‘the
centre of the city is only 36 miles, giving a total of 114 miles.

He does not appear aware that the signal strength received
would follow a square law. His figures which cause him sur-
prise show the Daventry signal strength ten times that of
“Chelmsford, but this is almost exactly the ratio of 114 to 362,
and, assuming the power of the two stations eqnal, is correct.

Braintree. H. E. ADSHEAD.

Wireless , T
World
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NORTHOLT'S “MUSH.’

Sir,—May I confirm the statement made by E. T. Pierce, of
Pinner, in your issue of December 9th, that the DX listener
gets Northolt instead of carrier waves of the stations he wants.
I also sat up tili 3.0 a.m. on three recent mornings to receive
Anierica, but came up against this huge wall of ** mush ’’ from
Northolt, from which I enjoyed no thrill of success. My enjoy-
ment of wireless has waned since Northolt has been attacking
the ether .during the last four months. Night after night I
have been cut off from listening to my favourite British and
foreign stations through the Northolt terror. Lately it has
been quiet on some nights, but on others it has been decidedly
worse, even interfering with London concerts. I wish the P.O.
would stop this terrible nuisance. (in the wireless sense) and
so benefit the listeners in general. F. A. KEATES.

Sudbury, Middlesex.

EUROPEAN BROADCASTING STATIONS.

Sir,—May I call attention to an error which appears in the
very useful map of European broadcasting stations published
with vour issue of December 9th? The town of Oviedo is shown
as being in the scuthern part of Spain, whereas its true position
is on the north coast, about 20 miles inland and roughly 150
miles west of Bilbao. The position in which Oviedo is shown
on your map is actually occupied by Cordova.

Rarcelona. G. M. ROOKER.

Sir,—With reference to the list and map of European broad
casting stations in your issue of December 9th, a point which
might be misleading to many -of your readers 1s that the powers
indicated for the Spanish stations are the input powers and not
radiation powers (I Dlelieve the samé occurs in many other
instances of Continental stations), and therefore cannot be com-
pared, as they stand, with the list of British stations.

Barcelona. BASIL HASTINGS.

SOUTH AFRICA—U.S.A. DX.

Sir,—Noticing in your issue of October 28th last (in connec
tion with an achievement of Mr. C. W. Goyder, G28Z) a state
ment that ¢ The Pacific seaboard has long been a tempting
goal for British ‘amateurs,” T think it may iuterest you to know
that T have recently effected two-way working with U6HM (Mr.
Clair Foster, Carmel, California), communication having been
maintained for about one hour on November 6th, when we had
to close down as it was time for me to go to business.

Cape Town. J. 8. STREETER.

’

Manchester Wireless Agent. e

Messrs. L. Ormsby and Co., wireless
manufacturers, have appointed Mr. C. J.
Proctor, of 35, Wellington Road North,
Stockport, as their sole agent for the
Manchester district.

“Ecco *’ Valves.

[sNoNeXe]

With

New Wireless Depot. “Ecco’” valves

the
referred to in

regard to

The M.H. Ash Tray.

Christmas gifts among the iireless
trade have frequently assumed novel
forms. This year Messrs. I.. McMichael,
Ltd., are presenting their friends with
an original souvenir in the shape of an
ash-tray supporting a realistic model of
one of the well-known M.H. high fre-
quency transformers.

TE and TZ

The

The F.T.H. headphone, the Eccentro
crystal detector, the W.J. headphone dis-
tributor, and other wireless stocks are
now available at 29, Rosebery Avenue,
E.C.1, where Messrs. W. Joanes, who are
agents for these products, have opened a
new branch.

) o000

bonstructional Work to Order.

A new department has been-opened by
the _Jervis Radio Co., 244, Goldhawk
Road, Shepherd’s Bnsh, W.12, to under-
take special wireless constructional work,
such as coils, relays and transformers, to
the customer’s specification. An outdoor
staff also carries out.repairs anywhere and
erects aerials /

S

Wireless World of November 11th, we hear
that the sole selling rights for these
valves in the British Colonies, Dominions
and Dependencies have been secured by
Messrs. E. F. Bat(‘helnr-Foulger and Co.,
173, Bank Chambers, 329, High Holborn,
London, W.C.1.

»

A Valve Record ?

The Edison Swan Electric Co. recently
had returned to them by, a London
customer one of their AR type receiving
valves which had been in use for an
average of three hours a day since 1919.
It had therefore withstood 6,500 hours’

0000

burning. Does this constitute a record
for a bright emitter type receiving
valve ? |

.\ L :
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The Brown Budget.

The first number of the Brown Budget,
the monthly journal of S. G. Brown, Ltd.,
of North Acton, contains an interesting
history of this well-known firm, and
articles on the ‘‘ Brown ’ Electro Mega-
phone, the new ‘Brown’ Power Loud-
speaker, and other topics relating to the
company’s productions,

¢ oo

A ‘Dagenite ** Souvenir.

Messrs. Peto and Radford have sent us
a useful and seasonable present in the
form of an ash-tray moulded in “ Dagen
ite,”” the special domposition used in the
manufacture of the containers for Peto
and Radford portable Latteries.
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“The Wireless World'
Information Department
Conducts a Free Service
of Replies to Readers

Queries.

T

Adding an Efficient H.F. Stage.

I have been obtaining excellent resulls on
a  conventional 0-v-1 regenerative
circuit on a normal aerial and earth
system, but lately having taken up
wmy abode in a flat where an outdoor
aerial is out of the question, I have
been endeavouring to wuse a short
indoor aerial, but without appreciable
results, except on the local statiom,
uand have decided to build an H.F.
amplificr to use in front of this re-
ceiver, and should be glad if you
could indicate a suitable circuit.

D.D.E.
It is quite possible for you to construct
a suitable H.F. amplifier for use in frons
of this veceiver. Since, however, you
intend making use of a short indoor
aerial, you would in all probability find
that. an ordinary H.F. stage would be
prone to instability, and it becomes neces-
sary to make use of the neutrodyne

HT+

0-0005mfd
\=l

-
!
o)

2 000000

1.—Circuit arrangement for an

efficient H.F. stage.

method of halancing out the effects of
valve inter-electrode and  associated
capacity. We give in Fig. 1 a suggested
circuit for your purpose. Tt is .advised
that the H.F. transformer be very care-
fully constructed, and it would be well
that you follow out some recognised
design, such as that given in our issue
of October 21st. A plug-in coil may be
used for aerial tuning, and if desired a
two-way coil holder may bhe used so that

A 56

Questions should be concisely worded, and headed * Information Department.” Each separate

question must be accompanied by a stamped addressed envelope for postal reply.

if necessary a reaction coil inserted in
the plate circuit of the detector valve
could be coupled to the aerial coil,
although in our opinion it would be
preferable to insert a short-circuiting
plug in place of the reaction coil in your
existing receiver, and to abandon the
piug-in  aerial coil in favour of an
aperiodic aerial transformer such as was
described in our October 21st issue, page
530, in conjunction with the neutrodyne
transformer mentioned. With regard to
the method of coupling thid amplifier to
your existing receiver, you should first
remove the aerial coil from your receiver
and fhen connect the output of the unit
to your aerial and earth terminals. Your
existing aerial tuning condenser will then
tune the secondary of the neutrodyne
transformer, the variable condenser
shown in dotted lines being merely in-
serted to illustrate theoretical principles.
The reaction coil socket of the existing
receiver should either be short-circuited
as suggested, or a plag inserted having
flexible wires leading to any reaction coil
that may be coupled to the aerial coil.
Needless to say, the same batieries may
be used for both the H.F. amplifying
unit and the receiver.

0000

The Correct Value of Grid Leak.

I have recently been informed that it 1z
possible  to  considerably increase
signal strength by using a high value
of grid leck, -and should walue your
comments on the matier. C.D.F.

Within certain limits it is true that
greater signal strength can be had by rais-
ing the value of the grid leak, and when
searching for distant stations a value

of 5 megohms should be used, and will -

enable many stations to be tuned in which
would otherwise not be heard. A higher
value is not recommended. When listen-
ing to the mnearer stations, however,
quality will be considerably- impaired by
sach a high value, and the more usual
value of 2 megahms sheuld be used. In
the case of the local station, when it is
desired to obtain the utmost quality pos-
sible, the value may be reduced to a
quarter of a megohm with a very salu-
tary efiect on the distortion due to cumu-
lative grid rectification, but, of course,
at some sacrifice of signal strength. The

\
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customary value of 2 megohms is purely
an arbitrary value, intended to serve as a
compromise between quality and quan- -
tity, and is by no nieans the ** technically
one and only correct value.”” It would
seem an advantage, therefore, to incor-
porate a variable grid leak, not for the
putpose of fine tuning, but for the pur-
pose of effecting a change in wvalue
according to whether distant or local re-
ception is to be carried out.  Unfor- |
tunately the average variable grid leak-
is too *‘ variable,” and by no means con-
sistent in its settings, and a far better
method is to mount the actual grid leak
clips on the panel and keep a selection
of fixed grid leaks of various_ values close
at_ hand.

0000

Using Telephones of Different
Resistances{

I wish to use two pairs of telephones on
my crystal receiver, and have in my
possession one pair of 4,000 ohms
and one of 120 ohms. Is there any
method of operating these two pairs
together from wmy receiver?

4.R.D.

It is quite a simple matter to operate
these two pairs of telephones from your =~
receiver. You will need a step-down
telephone transformer and a 1 mfd. con-
denser. Connection should be made as
shown in Fig, 2. If you are contemplat-

Fig. 2.~—Using high and low resistance
telephones together.

ing using one of these pairs at a distance
from the receiver, it is recommended that
the low resistance pair—that is, of
course, the pair connected to the trans-
former secondary—be used for the
extensions.
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COMPETITION WITH PRIVATE
: ENTERPRISE.
. HE recent evidence given before the Broadcasting

Committee by Lord Riddell and Sir James Owen
on behalf of the London, Provincial, and Scottish news-
papers brought to light some in-

‘be put on a basis where it is no longer nursed by the

Government, but has to stand on its own legs and com-
pete as a private concern on the same footing as other
industries.  ‘The quite exceptional facilities which are
placed at the disposal of the B.B.C. render it a very

serious factor in competition with any private concern or”

industry with which it may con-

tel-esting }‘)Oints additiona] an(‘ E-I.--.----II--.II.II..I..III.III..I-III-II--III-E ﬁict 'in C()n]mon int(?rests, and 'it
incidental to the main argument : CONTENTS. C g is this fact, too, which renders lt’ i
on that occasion, which was the 3§ rage 8 SO essential that the scope of the’
extent of the powers which § EDrmORmn Views 7o 915 = B.B.C. in the direction of making :E
should be granted to the B.B.C. % BELO‘VBmFMf'[mg 917 3 advertising announcements should”
. . 8 . . aynes. . Ty
to act as distributors of news. : Cumcmyc it A.(YJ. MAINS 923 } also be most clearly defined. Just. ’
In the evidence it was stated i By Prof. E. V. Appleton. i as the newspapers are depende'nt
that the newspapers do net claim I NOVELTIES FROM OUR READERS 925 ¢ for their prosperity on the dis- -
{hat they are entitled to any & AERI"LB"NII; Ei““q'“ .TIYSEEMS--- 927 3 tribution of news, so many other .
. - . . . y L. L. Smith hose. 8 o - . . ° ~
special C.onsxder:atlon,. but that i ppacricar Hines axp Tirs ... g3t & Industrics depend for their exist- . &
they consider that, since broad- 3§ VaLve-CrysiaL RECETVERs 933 § ence upon revenue 'd_ern-ed from -
casting is more or less a Govern- & By J. W. Canham. o : the sale of publicity services -
i ¢ Curmenr Torics oo e e 93578 hich they are in a position to .
_ment m'onopoly, it should, as_far : Crystan SAFETY RESISTANCES 037 £ - 3 p »
as .possﬂ)le, be Conducte(.l on lines 3 By 1. M. Dowsett. : - , .
which would ensure avollance of i Grapep Esoxrre cr e N\... 940 3 Definins the Limits of .°
injury to existing industries, and  § Broapcast Breviries . 941 3 = . -
«hould not endanger the pros- * Faping ON Sunort WAVES ... ... 943 = Advertising.
. . oe > Ppros : By E. ¥. W. .Alexanderson. : . ;
perity, or in'some cases €ven the % Conprxsers 1v SERIES .. 945 % We have r(?fel'recl above to d
existence, of local newspapers 1 By C. F. Smith. - : part.of the evidence on behalf of 5
which perform essential social 3 BRwaC_ASTING AND THE F“ﬁi‘}m e 333 i the newspaper proprietors, where
services not open to broadcasting. 3 R;‘iy‘;;’;“g: &);‘mfgﬁ;m“ RS- dlg 8 - it was argued that broadcasting
It is a recognised tradition that  § Ngws rrom TiE CLUBS 951 ¢ should be conducted so as to avoid
the Government should not compete, & Lerters To mite Enrtor 952 3 injuring already existing indus-
with private enterprise, ard since 3§ REapErs’ PropLEMs 953 = tries. Perhaps in this argument
we must recognise the hrondeasting  §.... . ossssssssessssssssssammeennensd W€ €20 find - definition which

organisation as virtuallv a Govern-

ment-backed concern, it is essential

that the B.B.C.

limit which should be put to microphone advertising, for

should assist in deciding upon the

g

should not be given powers which would entitle it to
violate this tradition.

A Government Tradition.

We have, then, a choice either of maintaining the
tradition, if Government support of broadcasting is to
continue, or, alternatively, the broadcasting service must

6

if we agree to the principle that any advertising or other
publicity matter which is broadcast must be of such a
character that it does not conflict with or injure the in-
terests of any private enterprise which may be in com-
petition with the concern receiving microphone publicity,
we shall in this wav, we bhelieve, eliminate all types of
publicity which have hitherto given offerce or are likely -
A I3
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to do so in the future. This definition would leave the
field open for collective advertising calculated to benefit
an industry as a whole, but would eliminate all poOsSi-
Lility of individual advertisement of a unit of that
industry.  In this way publicity talks of a collective char-
acter and those which might be proposed by concerns
which, by virtue of their activitics, were not in com-
petition, would be cligible, but every such talk would
be approved or rejected by those responsible for editing
the programmes, who would naturally Le guided by a
consideration of the interest which the listeners would
attach to the subject. Appeals for charity would still
be accepted, as hitherto, on their merits and at the dis-
cretion of the directors of programmes.
000

COIL TESTS.

FFEW weeks ago we invited those readers who are
interested in the design of tuning coils to submit
specimens for test in 7/e Vireless World laboratory.
We thought that those wlo have studied the subject would
be interested to know the electrical properties of their
pet coils, and that a good deal of valuable and hitherto
unobtainable information woulil be obtained from a care-
ful examination of a large number of coils, more espe-
cially as they would be built by the experimenters who
developed them.
As was expected, great interest was shown in this ex-
periment, and parcels of coils of all shapes and sizes
have arrived from all quarters. Instead of the hundre:l

DECEMBER joth, 1925.

or so which we expected to receive, however, a much
larger number has been sent in, accompanied, in many
instances, by letters giving reasons for the choice -
of the particular shape of coil, style of winding, and
gauge of wire used. These letters show that a great deal
of care has been given to the design and construction,
some writers even going so far as to give complete calcu-
lations. .
The Single-layer Coil.

eAlready much interesting and extremely valuable data
has been collected, and it is quite obvious that, instead
of a well-made coil of 200 microhenries inductance having
a resistance at 4oo metres of 10 ohms or more, as would
be expected according to some of the literature on the
subject, it appears to be fairly easy to make reasonably
compact single-layer coils having a much lower H.F.
resistance than this. A 20o-microhenry coil having a
resistance of 4 ohms at 4oo metres is the best one so
far tested, and it is quite clear that single-laver coils
are, on the whole, far superior to coils of the multi-
layer type.

The work is proceeding with all speed consistent with
careful measurements, and the results are being recorded
in a form which, it is thought, will be most” helpful 1o
our readers. A short time must elapse before all the
coils are tested and checked and the coils returned to
their owners; in the meantime we wish to thank all
those who did their part in making this experiment such
a huge success.

AMATEUR TRANSMISSION IN SOUTH AFRICA. Mr. J. S. Streeter (OA4Z), the well-known Cape Town transmitter, whose
signals have been heard in Great Britain, the United States, Argentina, Australia, Chile and Brazil. The high tension panel,

carrying two Phillips rectl.ying valves, can be seen on the left.
beside it composing the grid leak.

AIy4

In front of the window stands the transmitter, the four lamps
The receiving apparatus occuples the right hailf of the bench.

19
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Constructional Article for Short=wave Enthusiasts.

By F. H. HAYNES.

Specification.

1. A two-valve set with oscillating detector valve and
transformer coupled note magnifier.

2. Loose coupled aerial with tuned closed circuit and
series-tuned reaction coil, giving critical control over self-
ascillation, and consequently rendering the set particu-
larly suitable for the reception of telephony.

3. Apparatus in the tuning circuits arranged to be un-
influenced by hand capacity effects, and the front of the
instrument is, as regards high-frequency potentials,
dead. :

4. The tuning coils are of low self-capacity, and a
minimum amount of dielectric material is used to sup-
port them. The tuning condensers have specially low
zero values, and the detector valve is of low inter-
electrode capacity.

5. The components are standard, and can be fitted
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" Short-wave tuning circuit with variably coupled tuned
reaction.

5

without adaptation. The set is constructed making use
only of a fine tenon saw or hack saw, hammer and centre
punch, hand brace with set of drills, a six-inch steel
square, several files, including a small flat key file and
a rat-tail file, a screwdriver and soldering equipment.
The cabinet is of standard dimensions. 4

Materials Required.

This list is given in the order in which the parts
should be obtained so that construction can be proceeded
with :—

Cabinet, type No. goo (Compton Llectrical & Radio
Trades Supplies, 63, Old Compton Street, London’ W.1).
12in. x 8in. x 7}in. deep with baseboard.

Ebonite for front panel to measure 12in. x 8in. when
finished and }in, in thickness. .

A piece of ebonite 12in. x 3in. x {%in. for sub-panel.

2 cast angle brackets 2§in. (A. J. Dew & Co., 33-34,
Rathbone Place, Oxford Street, l.ondon, W.1). -

A piece of ebonite gin.x 3}in. x {in. for the con-
struction of the closed circuit coil.

A piece of chonite 6in. x 3in. x kin. for constructing
aerial, reaction coils and spacing strips.

4 oz. No. 16 tinned copper wire for aerial and closed

-¢ircuit inductances, also a small quantity of No. 22 bare

copper wire for the reaction coil. . .
2 feet of ebonite tube }in. outside diameter with }in.

hole. It should Le of clean finish and absolutely
accurate to size.

4 inches of %in. hard brass rod.

2 variable condensers o.000o1s mfd. capacity.

Bremmer Tully ¢ seven plate’’ or o.o0025 mfd. for
wider tuning range referred to below.
Filament rheostat ¢ Siren<’’ (H. C. Tofield, 3o,

Church Street, Birmingham).
A TS
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Below 70 Metres.—

2 geared dials. These necd not be provided with a
quick movement as well gs that through the gearing, and
for easy searching the reduction ratio should not be
excessive.

4 clips for mounting V.24 type valve,

2 inches of 1}in. ebonite tube.

.
5/8:1 PITCH

1.’
/8 PITCH

Details  for making the formers for the aerial and reaction

coils.

Small quantity of 38 or 40 D.S.C. wire.

Gambrell low-ratio intervalve transformer.

Valve holder (Athol Engineering Co., Ltd., Cornet
Street, Higher Broughton, Manchester).

DECEJMBER 3oth, 1925.

Road, St. Pancras,

(Ripaults, Ltd., King’s
N.W.1).

A small quantity of No. 22 resistance wire for fixed
filament resistance of note magnifier.

Approximate cost of components and all necessary

materials, £7 ss.

Panel, Sub-panel and Baseboard.
The front panel is accurately adjusted, by filing, to fit
the cabinet, and is attached
to the - baseboard, which % ,
battenedl %

measures 7in. deep, #in. in 3%

thickness, and is

with pieces 1in. x §in. The
battens should be glued
(Seccotined) as  well as i

screwerd to the haseboard to |
prevent warping, and three | 5 R
No. . 34x gin. countersunk % LINES
brass screws used for attach- An ebonite spacing plece,
ing each batten. It is im- :‘:‘:l‘;’;';gl:g:;‘;gfs";iz‘:ﬁ‘;'::g
portant that the panel fits the brass angle bracket on

. 3 which the reaction coil re-
quite squarely to the base- volves.
board, and, in order to hold it rigidly in position without
the use of angle brackets, four No. 4 x #in. screws pass
into the bhaseboard itself, and two into the battens.

The sub-panel, which carries the condensers and is
only -%&in. in thickness, should be next trued up and
adjusted to length to leave }in. clearance on each end
of the baseboard, so as to pass the battens on the cabinet.

Grid condenser and leak, o.00025 mfd. and 2
megohms, Dubilier type 610.

Terminals marked ‘¢ Phones + ' and
‘ Phones —,”’ Belling 1.ee. +8

6-volt grid battery with plugs.
T.C.C. condenser, capacity between o.1 g
and 1 mfd.

- —

B ¥
k3 1 4%
“B R p 1 ok T B
|
| BL 174

ﬁ;_.
|

‘“ Cabelug ”’ bLattery connector with five
leads for H.T. and L.T. batteries (R. A. ﬂ%‘l
Rothermel, l.itd., 24-26, Maddox Street, T
Regent Street, W.1). l""—f 3k wi3 32 2’
- 1 |

Among the various screws required should
be one dozen No. 6 B.A. cheescheaded brass
with washers and nuts, also three Lin. No. 4
B.A. countersunk with nuts for fixing the bent brass
bracket which carries the reaction coil.

1z yards No. 20 india-rubber wire for connecting up
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Dimensions of the closed circuit former, its supports, which
are fitted with wooden plugs and the ebonite piece, which carrles
the aerial coil. The latter, is made (rom 1/2in. fube.

A 16

The sub-panel which carries the detector valve and tuning condensers.

A, 9/16in. B, t/8in.

The end brackets are attached, using No. 6 B.Al screws
and nuts, taking care that the panel fits accurately down
on to the basebward. 1f accuracy- is not exercised in
fitting up the sub-panel, ditficulty will be experienced in
aligning the extension spindles of the condensers. Do
not screw the brackets down to the baseboard at this
stage.

Working to the drawing of the sub-panel, the con-
denser and valve holder clips are accurately set up in
position. Before drilling the holes for the clips, verify
that they are of the same type as shown in the working
drawing.

Fitting Up the Condensers.

After making sure that the front panel is exactly square
with the baseboard slide the sub-panel with brackets and
condensers removed into position behind the front panel,
and very accurately mark the centres for the dial spindles.
The 1in. holes are carefully put through the panel,
making a -fin. hole first as a guide. The hole should

20
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be slightly enlarged with a
rat-tail fle to give easy
clearance for the }in. brass
rod.

Two pieces ‘of brass rod
are then prepared 1§in. long
and the ends slightly
rounded. By making scratch
lines with the edge of the file
for a distance of about fin.
on one end of each of these
pieces, they can be driven
into the 4in. ebonite rod, and
will securely hold without
the use of grub screws or
pinning.  Similar scratch
lines should be made on the
spindtes of the condensers,
and when finally assembling
it will be found that the
ebonite tub& can be forced on
without unduly straining ithe
condensers.  The pieces of
ebonite rod are ahout 3lin.
in length, while the spare
between the two panels is
4din.

'3

The Coils.

The centre frame for the
large closed circuit coil 1s
made from %in. sheet, and
it should first be accurately
gutlined on the face of the ebonite, including the posi-
tions for the holes, and the lines worked down to with a
file. The semi-circular pieces, which are removed to
give clearance to the aerial and reaction coils, can be cut
out by linking up a number of small holes or by the use
of a small fret saw if one is available. A piece of
ebonite shaped in this maaner is apt to he weak, and
should therefore be gripped low in the viee when work-
ing on it, and on no account” must a hammer be used

A close-up view of the tuning coils.

019

The tuning eguipment is assembled so as 1o be well removed (rom the manipulating controls

on the fronm of the set.

10 assist in breaking away the cut-out pieces. A in.
hole usually gives good clearance for No. 16 wire, but,
owing to the thickness of this piece of ehonite,
the holes along the sides should be Z in., and the edges
of the, holes may be just cut away with the point of a
larger rill. The top and bottom spacing pieces are
made from %in. ebonite, and the holes are fsine It is
important that the holes should be accurate in spacing,
or otherwise the wire will not slide through easily when
threading on the turns. The coil is 3}in. in diameter,
and therefore the wire must be wound, after having
been previously straightened Ly stretching on a cylindrical
former about z§in. in diameter with turns touching. The
actual diameter requiredd will depend upon the hardness
of the wire. Do not release the ‘tension when winding
on the former. )
Tuning Range.

If the holes through which the wire is threaded
are spaced }in. apart, five turns can be threaded
on each side of the centre supports, and this coil, in con-
junction with the others, as shown in the working draw-
}ngs, will. tune from about 30 to 58 metres, and would
e suitable for the interception of amateur transmissions
on 35 metres, and WGY (2XAT) on 41.9 metres. In
order to include KDKA on its wavelength of just over
60 metres the pieces can be drilled as shown in the draw-
ings. A wider waveband can, of course, be obtained by
substituting condensers with a maximum capacity of
o0.00025 mfd., and sufficient depth has been provided in the

A 17
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design of the set to accommodate them. 5
With a limited waveband, however, the ¢
smaller tuning condensers are easy to
manipulate, self-oscillation * is more
easily controlled, and slightly greater
signal strength is obtained than when
the 0.00025 condensers are used near a
maximum setting.

The aerial and reaction coils shown 8
may be used over the waveband of 30 to
70 metres, though, as already suggested,
a larger reaction condenser should be
used when a larger parallel condenser is
adopted 'in the closed circuit. The con- 5
struction of the aerial and reaction coils
requires no explanation, and full details
‘can be obtained from the drawings and
illustrations.  Details for the construc-

g

4

s MO

. NN

tion of the rod which supports the aerial oY%

—2%

coil are also given. The coil pivots -
_about the hole in its centre, the arm
Leing rigidly fixed in position. In set-
ting up the coils, the reaction coil should be placed in
position first, the bracket providing a pivoting point }in.
bebind the panel. The coi! will be found to turn through
approximately a right angle. By holding the closed cir-
cuit coil in position the supporting rods can be marke
off as to length, and positions for lixing determined, so
that the reaction- coil moves as near as possible to the
closed circuit coil, and that at the position of maximum
coupling the coils are concentric with turns lying parallel.

The choke coil carries 1fin. of winding of No. 38 or
40 D.S.C., and it is advisable to terminate at each end
with two or three turns of No. 30 wire.

rhe front panel.

Wiring.

The wiring up can be carried out from the practical
wiring diagram, and the arrangement of the components
in the tuned circuits will be found to provide short an:
direct connections. The flexible leads to the reaction coil
consist of twelve strands of the wire used to wind the
choke coil lightly twisted together and terminated on

12 =
Thickness, I/4in. Sizes of holes, A, 5/16in.; B, 1/4in.; C, 5/32in;.
D, 1/8in.
picces of stift wire suitahly placed to allow for the
swinging of the coil.  The actual method of connect-
ing up shown will cause the set to oscillate, assuming
that the coils are wound in the same direction.

In Operation.

The most important factor to consider in the design of
a short wave set is that of obtaining a smooth reaction
control.  This can he accomplished with the series tuned
reaction circuit, assuming that the inductance an( capa-
city values are suitably chosen, aud depending also upon
the correct size of grid condenser and leak, the proper
adjustment of plate voltage, a suitable and sometimes
critical regulation of filament brightness, and the elimina-
tion of certain stray capacities acting in a wav to bring
about self-oscillation. It is principally for this reason
that a valve of the V.24 type is adopted for detection.
For the reception of Morse signals the manipulation of
self-oscillation is not critical and will not alter signal
strength over an appreciable range of adjustment, but

when receiving telephony it is most im-
portant that the circuit shali move into
a state of oscillation without emitting a
click. Tt has been shown that the grid
to plate capacity of an ¢ R type valve
is about twice that of the!tubular type,

whilst the filament to grid capacity is
about five or six times as great. 1In the
“R7’" type valve the filament to grid
capacity is about 6 micro-microfarads,
being greater in value than either the
self-capacity of the coil or the zero capa-
city of the condenser, and being set up
across the glass dielectric of the pinch
of the valve, not the best of dielectric

materials, a degree of damping will
be produced which will tend to counter-

12"~

Positions for assembling the components on the baseboard.

act the advantages gained by the
use of specially constructed tuning
equipment.  There is little point in
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carefully distributing the
electrostatic strain between
adjacent turns in the induct-
ances, if the entire winding
is to be bridged by a short
path in the glass foot tube
of the valve and where, in
consequence,  electrostatic
strain is likely to be
dense.

In operating the set just
on the oscillating point
the two dials should ad-
vance more or less together,
and a position of coupling
with the reaction coil can
be found where this will
result.  Points  will be
found in the tuning range,
however, where the closed
circuit comes into tune with
a harmonic of the aerial,
and the damping produced
is best compensated for by
swinging the reaction coil
to restore self-oscillation.
The aerial coupling will

The battery distributing leads beneath the base.

P
need to be experimented with, depending on the size
of the aerial, and, once set, requires no adjustment.

The receiver should be used with a
counterpoise, and, consequently, it is ad-
visahle to stand the batteries on an insu-
lated board immediately behind the set.
= The writer has made up a choke coil unit
/ consisting of a pair of coils similar to the
one fitted in the set, which are connected
to the telephone terminals immediately in
front of the set, and eliminate the varying
capacity effects produced by wearing the
head telephones. For loud-speaker recep-
tion a resistance coupled amplifier with
optional second stage and working from
H.T. and L.T. batteries, which are inde-
pendent of the receiver, replaces the tele-
phones keeping the choke coils in circuit.
By this means the amiplifying equipment
with several pairs of telephones or loud-
speaker can he handled, and in no way is
the tuning of the set disturbed.

If a very short earth lead is employed
these precautions may not be found neces-
sary, particularly as the aerial and earth
connections joining to the aerial coil do not
connect up either directly or through an ap-
preciable capacity with the tuning ap-
paratus of the set. Even the spindle side of
the variable condensers which are at L.T.
battery potential cannot be handled with-
out slightlv unsettling a beat note or mar-
ring the merits of a telephony transmission

TELEPHONES

Practical wiring di m. Thec t ] X i ct
A . IR orr;‘lg:ﬁ:npigirﬁosn‘:“"m spprositatal el corme d, oni e very short wavelengths when the
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tuning capacity is at a low
value.

With this particular set, using the
larger coil and condensers, the pro-
gramme of KDKA was received at
good loud-speaker strength without the
omission of a single announcement on
three valves, with excellent quality and
entire absence of noise, fluctuation, or
evidence of oscillation. On this occa-
sion the tuning coil consisted of four
teen turns and the tuning condensers
were of 0.00025 mfd. maximum capa-
city. Sixty feet of single wire was
used as an aerial sloping down to a
first floor window from the top of a
mast, and the counterpoise was also
a single wire goft. long falling away
to a height of about ;ft. from ground
level at the far end.

Working on a Small Aerial.

The connections between the lead.
ing-in  wires and the set must bLe
short and well spaced. It is not
essential to erect a small aerial
for short wave work, and better
results are usually obtained by har-
monic tuning of an aerial between
60 and 1ooft. in length. On the other
hand, if an elevated outdoor aerial is
not available, quite good results can
be obtained on a few feet of wire
stretched across a room with a counter-
poise wire some feet beneath it. The
relationship between the natural wave-
length of the coupled aerial circuit and
the wavelength of the signal has a
definite bearing on the range and dis-
tance of best reception. and some
valuable investigation work can be
conducted by the amateur into thi

World

e arxaree o i wesrrasas

DECEMBER joth, 1y25.

matter. Other factors also probably
bear upon it. The natural wavelength
of small aerials can be estimated with
accuracy, and nodal points established by small series
connected condensers.

With the set completed and in operation, the short

View showing the assembly on the baseboard.

wave enthusiast should turn his attention to the construc-
tion of a suitable wavemeter with valve oscillator and
enclosed filament heating and H.T. batteries.

THE AMATEUR'S EDUCATION.
Must He Learn Languages?

“TT is beginning to look as if a knowledge of Greek

will soon be a necessary part of the wireless
amateur’s mental equipment,’”’ writes Prof. G. W. O.
Howe, D.Sc., in 7'he Elcctrician. ** Physics and elec-
trical technology may assist him in the invention, design,
and operation of new radio circuits, but they will not
help him to find names for them, nor to understand the
names given to them by other people.

A 20

There was a time, not long ago, when ‘ dyne’ was
known only as a unit of force, but it seems now to have
become a unit of wireless construction.

‘‘ We have heterodyne and neutrodyne, tropodyne and
solodyne, unidyne and molodyne, and many more; it
certainly looks as if those who interest themselves in
wireless matters are expected™ to have @ classical
education.”’

23
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CHARGING. FROM A.C. MAINS. .

, Advantages of the Tantalum Electrolytic Rectifier. -
. .

_By PROF. E. V. APPLETON, M.A,, D.Sc.

charging accumulators and: of replacing high-

tension batteries is one of the chief disadvan-
tages of wireless. This trouble has been recognised by
the valve manufacturers, who have done a good deal for
us in reducing filament current consumption, so that the
charging of one’s accumulator need not be a weekly
affair.  But, unfortunately, that is not a complete solu-
tion ‘of the problem. B

MOST people would agree that the trouble of

Battery Maintenance Problems.
+

To solve the battery problem we must have some siniple
apparatus, with a simple switching device, by means of
which-the battery may be charged #n sitx, thus eliminating
the trouble of disconnecting the“accumulator and of

.transit to the local charging establishment. In thiy article

“1 describe what I consider to be the most convenient

solution available at the present day.

In the first place it should be stated that the battery
problem can only be solved when there is an electrical
supply available.
charging is impossible, dry cells have, of necessity, to be
used for both low- and high-tension batteries, but I think
that most people who are able to choose would pizefer
accurnulators to dry cells, so that medium-current filament
valves can be used.  When the eclectrical supply is a
direct voltage one there is no difficulty, and resistance
and switching systems for charging accumulators in such
cases have been described many times.  The difficulty
arises when the supply is an alternating one, as is so
often the case nowadays, and a form of rectifier has to
be used. Then one has to make a choice from the three
types of rectifiers available, namely : (a) vibrating reed
rectifiers, (b) vacuum tube (including gas discharge)
rectifiers, and (c) electrolvtic rectifiers.  For home use
class (a) can be ruled out because of-the .noise and lia-
bility to get out of order, so that the real choice is
between class (b) and class (c).

Electrolytic Rectifiers.

Now if this choice had had to be made some years
ago there is little doubt that most people would have
chosen the gas rectifier as requiring less attention than
(the electrolytic rectifier.  But this would have been
because the aluminium electrolytic rectifier was the best
The whole problem
has recently been completely altered Dby the introduction
of the tantalum rectifier’ which, unlike the aluminium
rectifier, does not get hot and requires no special 'super-
vision whatever. There is, to me, little doubt that the
tantalum rectifier, because of its simplicity, will be pre-
ferred by all who have to make the choice nowadays. ~

It may be useful to consider first the general scheme
of using a rectifier before going on to discuss the tantalum
rectifier in particular.  In the first place it should be
noted that a rectifier which is always readily put into

11

In remote country districts, where

=iy

circuit can be used to keep the accumulator fully charged ;
that is to say, it can be put into action daily during the
hours when the set is not in use.
is never allowed to run down, and its full voltage is
always available. Also it is not necessary to get expen-
sive cells of specially large capacity (30 to o ampere
hours rating is sufficient),  If a large current is taken
from the cells during the evening period the same quantity ~
of energy can be replaced during the day-time, if neces-
sary at a lower current rate, but over a longer period.
This system of slowly replacing energy used is called
“ trickle charging,”” and its success depends on having a
rectifier which needs no attention whatever. The battery
can be connected by means of a change-over switch either
to the set, or to the charger, or left disconnected. The
alteration of the connectinns is a matter of one second,
l Choice of Electrodes,

It has been known for many years that certain metals
when used as electrodes in a suitable electrolyte offer a
high resistance to the flow of current from electrode to
electrolyte, but practically no resistance to the current
flowing in the opposite direction. ~ Such a device will
obviously act as.a valve for an alternating current cir-
cuit. A lot of metals may be used, for producing this
valve effect, among which may be mentioned aluminium,
tantalum, tungsten, bismuth and magnesium,. but only
two of them have been successfully used in practice as
electrolytic rectifiers, namely, aluminium and tantalum.
Quite recently the Bureau of Standards in America
(which corresponds to the National Physical Laboratory
in England) has made a very close study of these two
substances when used as rectifiers, and has given many
weighty reasons why tantalum is to be preferred to
aluminium for the charging of accumulators.  These
may be briefly summarised as follows :—-

(a) The aluminium rectifier has a very low efficiency
and requires careful and constant attention. =

(b) The aluminium' rectifier, when not in constant
use, loses its rectifying power, and, after it has been
standing idle for some time. it is necessary to re-form
the film of oxide on the aluminium by means of direct
or alternating current. ;

(¢) Tantalum is very much more resistant to the action
of the electrolyte than aluminium, and its use permits

the passage of much larger rectified currents. .

The Story of Tantalum.

Although tantalum was discovered over a hundred

-

by

In this way the battery

-

years ago it is only recently that tantalum of a high

state of purity, and capable of being worked into sheet
rod or wire, has been available.  In 1824 Berzelius,
the distinguished chemist, .obtained a specimen with 60

per cent, of tantalum, while Moissan later produced a 4

still purer specimen. In 1902 Dr. von Bolton

" , . LY
developed.a process for making drawn filament’ wire for
o ~
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incandescent lamps, but, as is well known, its use is
gradually being replaced by the use of tungsten.
Anyone who is interested in the chemistry of tantalum
will find much of interest in a paper on tantalum read
before the American Institute of Chemical Engineers on
December 6th, 1922, by C. W. Balke. In that paper
the fascinating story of the production of pure tantalum
and of the rise of irs importance in industry is told.

Some Tantalum Rectifier Circuits.

Let us now consider some simple rectifier circuifs.
If two plates of tantalum are immersed in dilute
sulphuric acid, and are also connected to a source of
alternating potential, current will only flow for a few
seconds, during which time a thin film, which often shows
beautiful colours, is formed on the surfaces of the plates.

Now if, instead of using
two plates of tantalum, one
plate of tantalum and one
plate of lead are used we
find that one-half of the
alternating current wave will
be suppressed, current, pass-
ing only from lead to tan-
talum.  An example of a
simple practical circuit for
such rectifving operations is
shown in Fig. 1. It wiil
be noted that the alternating current supply is first
stepped down by means of a transformer to 40 volts or
less, for it has been found that 40 volts is the maximum
voltage giving constant operation in the rectifier. The
secondary winding of the transformer is connected to the
tantalum electrolytic cell, and direct current can be taken
from the terminals marked ‘ ro accumulator.’’

Another type of rectifier circuit is shown in Fig. 2
by means of which hoth halves of the alternating current
wave are used.  This full-wave rectification may he
accomplished by using two cells or series of cells or by

LAMP
ADAPTOR

FUSE

TRANSFORMER

+ 10 -
ACCUMULATOR
Fig. 1.—Tantalum and lecad

electrodes immersed in

dilute sulphuric ~acid and

connected to give half-wave
rectification.

Dublin.

(November 29th to December 6th.) i -

Australia : 2CM, 2YI, 3EF. New
Zealand : 2AC. 2N\, 4AC, 4AS. Argen-
tine: AA8, RFH4. Brazil: 1AC. Can-
ada: 1AR. 1AK, 2AX, 2FO, 9BJ.
US.A.: 1AAO, 1ADI, 1AHG, 1AHV,
JATU, 1ANZ, 1AOF, 1A0U, 1APZ.
1AXA, 1AZD, 1BV, IBX, 1CAL. i1CH,
ICMF, 1CPQ, 1GA. 1KA, 1RD, 1SAL,
1SE, 1YB, 1ZA, 2ADM, 2AES, 2AG.
2AGQ, 2AHM, 2AIU, 2AKB, 2AX
2ANM, 2APV, 2AUM, 2BM, 2BRB.
2CNS, 2CRP, 2CTH, 2CVJ, 2CVS, 2CW
2FK, 2GX, 2KX, 2LD, 2ME, 2UK, 2XU,

Howden, Yorks.
(September 10th to
France: B8AAA,

Logs.

DECEVMBER j30th, rg2s.

using (as is illustrated in Fig. 2) a single cell with two
tantalum electrodes.

The Use of Depolarisers.

In the case of the tantalum rectifier it has been
recently found that the introduction of certain salts to
the sulphuric acid reduces polarisation, and thus greatly
decreases the internal resistance of the cetl. This effect
is of the greatest importance, for by means of it the
current output of a rectifier cell may be multiplied
several times.  When the highest current output is
required sulphuric acid of specific gravity 1.100 to 1.250
{which is approximately the

: ! LAMP
same as is used in lead-type ADAPTOR
storage batteries) to which

TRANSFORMER

has been added ferrous sul-
phate crystals (not more than
I gm. in 100 c.c. of solu-
tion) has proved the most
satisfactory.  Moreover. as
has been found from an ex-
haustive series of tests, this =

combination of electrolyte ACCUMULATOR
and (]epo]arisel- has been Fig. 2.—Full-wave tantalum
rectifier.

found not to result in undue
heating, which assists enormously in preventing excessive
evaporation of the electrolvte.

The Balkite Battery Charger.

For those who do not wish to be troubled with the
construction of a tantalum rectifier there is on the market
a rectifier complete with suitable transformer, fuse, ang
leads. This is a full-wave rectifier, and will charge a
6-volt accumulator at 2} amperes, so that a 5o-ampere-
hour accumulator can be completelv charged in about
20 hours. This charge can be obtained for two ranges
of supply voltage, namely, 200-240 volts and 100-115
volts. The only connections to be made with it are to
the electric mains by means of the adaptor and to the
accumulator to be charged by means of spring clips.

8YB, 8YNB, 8YNP, 8YOR, FW, YG,

--------- s bl B Belgium : 4A0. 4AC, 4GB. 4KR
i 4LK, 4RE, 4RG, 4SR, 4UC, BAS8, BB7,

BEZ2, BK3, BN4, BQ2, BS5 BU3, BUS,
BX3, B2cm, B3UC. Holland : 0AW,
0AX, OBD, OBLN, OBX, OF3, O0HBR,
OHTS, OKW, 0MO, 00L, OPM, OPO,
OPX, ORB. OREN. ORM, ORO, 0WB,
: OWC, PCLL, PBIO. Ttalv: 1AF, IAS,
i IBD, IBA, IGB, IGN, IGV, ILP, IMT,
"""""""""""""""""""""""" IRB. IRM, ITV. Germany : KI1K,
K3BB. K3K. K5, KK4, KKS5. KL3,
KR7, KX5. KY4, KY5. Scandinavia :
LIWAG, S2C0, S2NM, S2NX, 83NB,
SGBR, SMTNX, SMUI, SMXU. SMYU.

December 10th.)
8ACA, 8AL, B8AS,

27V, 3BHV, 3BOB, 3BNU, 3BSS, 38UP,
3WN. 4RR. 5AHP, 6BJI). 6HM, 8AKS,
BALY, B8AM, 8AZU, 8BGN. 8BTH,
8BKN, 3BPN.8BWR,8CAU,8CBI. 8CIR,
8CYI. 8DCB, 8DGYP, 8MC, 8RT, 8SE,
8ST, 8XE. 9AAD, 9AKD, 9APN, 9CTR.
2DS, 9GXX, 9PU, 9UA. Norway : LA,
1A.  Cermuny: KI8, KK4LV. TUn-
known : LS1, and 2CTF.
(0-v-1) all below 80 metres.
D. M. and D. F. O Dwyer.

A 22

8BYB, 8CA, 8CAX, 8CQ. 8CT, 8CU.
8DAS, 8DD, 8DGS. 8DTD. 8EB, 8EF.
8EP, 8FW, 8GR, 8GZ, 8HA, BHLL,
8HU, 8JA, 8JEH, 8IGP, 8]0, 8JYZ,
8KK, 8KR, S8LMH, S8LMP, 8LX, 8LZ
8MB. 8MCQ. 8MD, 8MH, 8MIU, 8MS,
8MUL, 8NA, 8NFT, 8NN, SNNN,
8OWB, 8PAX, B8PGL., 8PPC, 8PR,
8PRD), 8RA, B8RAT, 8RBE, 8RG, 8RLH,
8SSC. 8SSM, 8SU, 8TH. 8TK. 8TMK,
8TOK, 8VTI, 8UV, 8BWAG, 8WK, 8W§S,
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U.S. A : 1ARF. iICH. 1DO. IWGH. 1GB,
NRL, WGH, WIR, WIZ, WQO. Tunis :
OCDB. OCDJ. OCML. OCTU. Switzer-
ltand : OBF, 9BR, 9BZ. Spain: EAAS,
EARO, EAR21. DMoroceo: MAROC.
Portugal : PIAF. Philippine Islands :
PI. 1HR.  Miscellaneous : DFY, BXO,
PMS, HTH, GFD, NOT, Y7XX, PKX,
BYZ, 96TM, C23.
(0-v-1) (30 to 100 metres.
D. E. Scarr.
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A Section Devoted'to New Ideas and Pfactical, Devices.

WIRING -TELEPHONE J'A\CKS.

Double filament telephone jacks are
difficult to wire with the No. 16
S.W.G. tinned copper wire which is
generally used for wiring up receiving
apparatus.

There are six contacts, and diffi-
culty is often ererlenced in man-
ceuvring the iron into a suitable posi-
tion f01 soldering.  Further, the
rigidity of the thid\ wire is apt to
cause subsequent breakage.

The diagram shows a method by
means of vslnch these difficulties may
he overcome. A clamp consisting of
two wide strips of cbonite or hard

P

Improved method of wiring telephone
jacks.

wood soaked {n paraffin  wax is
screwed to the baseboard or panel of
the receiver near to the telephone jack
and the wiring which goes to the jack
terminates at the clamp with about
lin. projecting. Thin wires of say
\To 30 gauge D.S.C. are soldered to
the tags on the telephone jack before
as\eml)lln‘1r in position, the final
operation being the connection of
these wires to the thick connecting
wires projecting from the clamp. If
16

the distance between the clamp and
telephone tag is small, short lengths
of systoflex may be used for safety.—
H. D.

[oe] lO o
EBONITE CUTTER.

When cutting receiver panels from
a large sheet of ebonitc some form of
cutter is necessary unless a special
hack saw is available. A hack saw
blade can be used for this pmpoee if
the end is first bioken off with a pair
of pliers with the teeth pointing to-

wards the hand. A straight-edge is
placed across the ebonite qheet in the
required position, and the pointer of
the blade is lightly drawn across the
panel several times to start the cut.
The straight edge may then De
removed and the pressure increased.
when it will be found possible to part

the ebonite in a remarkably short time

leaving a clean square edge.  The

,cbonite will soon destroy the cut-

ting edges of the leading teeth of
the saw, when it will be necessary to
break off a further small portion of
the blade to bring fresh teeth into
action.—C. B.

ocooo0 ,

FLEXIBLE SHIELDS.

In experimenting with two or more
stages of H.F. amplification with
tuned coupling, screening is necessary
if the components are to he mounted
within a receiver cabinet of standard
dimensions.  There is no standard
method of adequately screening valves
ancd coupling coils, and individual
methods have to be worked out for
each particular case. It is therefore
desirable to have some form of
flexible shield which can be inserted
between different parts of the circuit
and for this purpose the shield may
conveniently consist of a sheet of

www americanradiohistorv com

hard rolled copper foil covered on
both sides with sheets of thick draw-
ing paper or Bristol board. An
overlap of at least %in. should be
allowed at the edge to prevent short-

circuiting of the wiring in the
receiver.—H, M.
L0000

PROTECTING TELEPHONE CORDS.

Trouble is frequently experienced
through flexible telephone leads pull-
ing oﬁ the terminals of the earpieces.
\Vhen the terminals are fitted exter-
nally, the leads may be relieved from
tensior at their weakest point, where
they are clamped under the terminal
screws by fitting a celluloid plate cut
to the shape sho“n in the diagram.
Holes are drilled a suitable (llcmnce

Telephone cord attachment. -

apart m order that the plates may oe
clamped under the terminals together
with the ends of the telephone cords
The edges of the narrow portion of
the Celluloul tag are serrated, and the

telephone cord is securely bound to:

the -celluloid at this peint with waxed
thread. By this means the tension is
transferred from the thick part of the

cord directly to the earpiece terminals’

instead of through the delicate loops
at the end of the two internal wires.—
V. I.N. W,
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H.T. ACCUMULATORS.

Considerable difficulty may be, ex-
perienced with certain types of H.T.
accumulators now on the market,
owing to the vents being of so small a
size that the ordinary method of fill-
ing with solution in the (irst case, or
with  distilled  water afterwards,
merely causes the liquid to flow over
the top.

If a fountain pen filler is fitted
with a suitable length of rubber tub-
ing of the kind used for the valves of
cvele tyres, it will be found that no
difficulty will be experienced in filling
the cells without any overflowing. as
the air can escape round the outside
of the rubber tubing, and thus an
even flow is assured.—D. H. S.

®oo0o0

TELEPHONE TAGS.

Telephone leads with straight ter-
minal tags can be gripped in ordinary
telegraph type terminals without the
necessity of bending the tag in the
form of a hook if a special washer
of the form shown in the diagram is
inserted between the two faces of the
terminal.  The washer is cut from
brass strip, a clearance hole being
drilled at one end for the terminal
screw. The other end of the washer

Retaining washer for telephone tags

is turned up at right angles and filed
down until the height of the lip so
formed is less than the diameter of
the terminal tag. It will then be
seen that the terminal screw will bind
on the telephone tag, while the washer
will prevent it from being forced out
at the side.—B. W. W,

0000

CHARGING ACCUMULATORS.
The diagram illustrates an auto
matic warning device for indicating
the commencement of gassing of
accumulators on charge. A mano-
meter tube containing mercury is con-
A 206
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nected to the vent of the accumulator
by means of rubler tube. “Two wires
from a terminal board D arc inserted
at the point A and adjusted until their
points reach the hase B of the reser-
voir bulb C.

The wires may be in-

TO
CHARGING
APPARATUS.

ACCUMMULATOR

Warning device for indicating the com-

mencement of gassing in accumulators.
sulated from each other by means of
suitable lengths of systoflex. A loral
circuit consisting of a dry cell F and
electric bell G are connecterl across
the terminals D. During the carly
stages of the charge the amount nof
gassing is quite small, and the pres-
sure inside the accumulator is relievec
by leakage round the terminals.
When the charge is nearly completed,
however, and vigorous gassing is tak.
ing place, the mercury in the mano-
meter tube will he forced round until
the wire points at B are short-cir-
cuited. This will ring the bell and
indicate that the time has arrived for
a reduction in the charging current.—
H T

o00O0

LOUD-SPEAKER IMPROVEMENT,

Metal loud-speaker horns which are
inclined to resonate, can often he im-
proved by stretching over the neck of
the horn a rubber band, 2in. or 3in.
wide, cut from an old motor car inner
tube.—E. P. H.

VALVES FOR IDEAS.

Readers are invited to submit brief
details, with rough sketches, where :
necessary, of devices of experi=
mental interest for inclusion in this
section. A receiving valve will be
despatched to every reader whose
idea is- accepted for publication.
Leters should be addressed to the Editor, “* 1Vire-

i less World and Radio Review,” 139, Fleet Street,
London, E.C. and marked, * Ideas.”
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PORTABLE FRAME AERIAL.

A square piece of strong cartridge
paper approximately 3ft. square is
obtained and a layer of strong paste
or gum applied evenly to one side.
Thin flexible wire of approximately
No. 36 gauge is then [lixed to the
paper in the form of a spiral with a
spacing between the turns of }in. ;
for the B.B.C. band of wavelengths
12 to 15 turns will be required. Be-
fore the paste dries a sccond ‘sheet of
paper of the same size is glued over
the wire to keep it in place. When
dry the aerial may be rolled up and
carriecd in a  postal tube, being
unrolled-and hung vertically when it
is required to receive signals.—
D. C. G.

2000
MICROPHONIC NOISES.

Instead of replacing rigid valve
holders by means of special anti-
vibration valve holders when chang-
ing from bright to dull emitter valves,
it is possible to suspend the set as
whole on rubber bands, on a special
baseboard constructed in the manner
shown in the diagram. The width of
the haschoard is slightly greater than
that of the receiving set, and the

' | SQUARE RUBBER

f\\\_L """""""""" = fo[': 35 THICK
- o = = . " .
eSSy J+-3/gx 3g
SIDES

RECEIVING
SET

Rubber suspension for receiver csbinet.

rubber suspension is attached to four
pillars at the corners of the board.

It is important to use flexible
battery loud-speaker leads, as it is
found that vibrations are transferred
from the table to the receiving set
through thick leads.—L. P,
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AERIAL AND EARTH SYSTEMS.

Directional Effects in Small Receiving Aerials.
By R. L. SMITH ROSE, Ph.D., M.Sc., AM.LE.E.

N a wireless receiving system the aerial is the agent
by which the energy of the passing waves is extracted
for the purpose of giving intelligible signals in the

telephones or loud-speaker. However much the rgceived
currents or voltages may be magnifiedd subsequently by
the use of valves, the net amount of energy absorbed
from the ether is determined by the aerial circmt. To
obtain the best results, therefore, in any given circum-
stances, it is necessary to cnsure that the aerial 1is
arranged in such a manner.that the maximum possible
15.M.T. is induced in it by the incoming waves, and also
that the dead losses in it due to its ohmic resistance
should be reduced to the minimun.

The manner in which these conditions can be met in
any given case depends upon what limitations, if any,
are imposed on the aerial and earth system from other
considerations. IFor example, in one situation the spacc
occupied by the system may be immaterial, and the

aerial will then be limited in
E the matter of its length to
100 feet on the ordinary re-

omecTion of  Ceiving  licence.  In  other

. TRAVEL OF situations both the height
EARTHS WAVE ¥ <GS a
SURFAGE and length of the aerial may

T 7% be limited, and the problem
is then reduced to that of
utilising to the hest advan-
tage the space available.

Fig. 1.— Direction of the

electric field of force E in a

wireless wave travelling

horizontally over a perfectly

conducting carth.

Conformation of the Aerial for Maximum Induced E.-M.F.

Let us take first the case of getting the maximum
L.M.F. into the acrial. In an elementary study of the
travel of wireless waves over the earth’s surface, the
earth is usually assumed to be a perfect conductor, and
one is informed that the electric lines of force must
always be perpendicular to such a conductor. Therefore,
the wireless waves are represented as travelling horizon-
tally along the earth with the electric force perpendicular
to it; and for open ground, which is sensibly hori-
zontal, the state of affairs is as represented in IVig. 1.
Where the ground is not flat, but is subject to the undu-
lations of hilly country, the above boundary condition
must still obtain.  Thus for a hill or mountain of
moderately gentle slope, the manner in which a wireless
wave surmounts it is shown in Tig. 2. If the change
in slope is very abrupt, as in the case of a precipice,
the state of affairs is not quite so straightforward as that
represented, and other secondary effects must be taken
into consideration.

” 7 7
e

Fig. 2.—When the slope is not too abrupt the direction of travel
of a wireless wave follows the contour of the ground.

Tn the next stage of the study of wireless waves one
appreciates, in some cases very forcibly, that the earth
is, after all, not a perfect conductor; in fact, that it 1s
a very bad conductor as compared, for example, with
copper. This departure from perfection was shown theo-
retically by Zenneck to result in a tilting forward of the
lines of electric force as the wave is travellmg forward
in the manner shown in Fig. 3. If this forward tilt ot
the wave is at all large, it is evident that a vertical aerial
will not have such a large E.M.F. induced ip it as an
aerial which is arranged parallel to the electric force,
as in Fig. 4 (a). Further,
the direction of the slope ot E
the aerial will depend upon
the direction from which
the waves are arriving. Tor
jnstance, a wave arriving
from the left (P) will induce 7777777777777772777777777%:

a greater E.M.F. in_an Flg: 3=Tlting, foman
aerial sloping, as in Tig.  imperfect conductivity of

4 (), than in one arranged as theegsthis Sty

in I'ig. 4 (0); while if the wave is approaching from the
right (), the state ot affairs will be reversed.

Although this forward tilt of the wave-front was pre-
dicted by Zenneck nearly twenty years ago, no experi-
mental verification of it was made until quite recently,
and our knowledge as to the possible values of the tilt
in any practical cases has been very indefinite. It was
known from the theoretical analysis that the angle of
the tilt would increase as either the wavelength or the
conductivity of the earth was reduced, but no satisfactory
data were available as to the effective conductivity of the
earth’s crust at wircless frequencies. During the last
two years, however, a series of experiments has heen
carried out in different parts of England in which the

P Q

I/ A, /s 7 .‘,. G ¥ 7 7t L F A .;/.
@ ®

Fig. 4.—The ¥.M.F. induced in an aerial is greatest when the
wire is parallel to the direction of the electric field.

inclination of the electric force was directly measured
for wavelengths ranging from 300 to 12,000 metres. The
results show that. for wavelengths 1 excess of 2,000
metres the electric force in waves arriving under any
conditions is never inclined at an angle of more than
1° to a line drawn perpendicularly to the earth’s surface
at the place in question. As the wavelength is diminished
this angle increases to a value in the neighbourhood of
3° for a wavelepgth of 3oo metres. In the course of
A 27
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Aerial and Earth Systems.—

these experiments some measurements were carried out
on the side of a hill sloping at 16° to the horizontal, and
it was verified that the waves were travelling sensibly in
the manner depicted in Fig. 2. Tt is evident from these
results that in order to get the maximum E.M.F. induced
in an aerial on wavelengths in or above the normal broad-
casting band the major portion of the aerial should be
arranged to be as far as possible vertical ; or rather, per-
pendicular to the average direction of the ground in the
immediate neighbourhood. The slope of the wavefront
of 3° above mentioned may be interpreted in another way
as indicating that the strength of the horizontal com-
ponent of the electric force is only about five per cent. of
the strength of the vertical component. Hence if a given
length of wire be arranged first vertically and then hori-
zontally, the E.M.F. induced therein will be twenty times
as great in the first case as it will in the second. ~There
1s an important difference hetween the two cases, how-
ever, for with the vertical wire the E.M.F. is the same
for all directions of arrival of the wave, whereas with the
horizontal wire the E.M.¥. varies with the direction of
arrival of the waves. This effect can probablv be best
understood by supposing the vertical and horizontal wires
joined together to form an inverted I. aerial as in Fig. s.
A little consideration of the case when waves are arriving
from the left-hand side (P) will show that the E.M.F.s
induced in the two portions of the aerial depicted in
Fig. 5 (@) will be in opposition as indicatec by the
arrows ; while with the aerial reversel as in Fig. 5 (M)
the two E.M.F.s are assisting each other. If the two
aerials are rotated through a right-angle so that the hori-
zontal portions are perpendicular to the direction of arrival
of the waves, no E.M.F.s will he induced in these por-
tions, and rthe vertical parts of the aerial will alone be
operative in receiving an E.M.F. from the waves.

Directional Properties of Receiving Aerials.

These considerations taken in conjunction with the
numerical results quoted aliove indicate that an inverterd
1. aerial can have appreciable directional receiving proper
ties only when the wavelength is moderately short and
when the horizontal length of the aerial is several times
its vertical height. The directional effect is not quite
proportional to the ratio of the I.M.F.s induced in the
two portions of the aerial. owing to the fact that the more
distant parts of the aerial are less effective in producing
current through the receiver, which is assumed to be
located near the earth connection. | In some direct
measurements which have Leen made of the relative cur-
rents obtained in inverted L. acrials oriented in different
directions with respect to the transmitter, it was shown
that with an aerial 20ft. high and of Soft. horizontal
length used on a wavelength of 365 metres. the difference
in current received by the aerial in its worst and best posi-
tions (/.¢., as indicated in Fig. 5 () and (%) respec-
tively) was about twenty per cent. of the mean current.
The most favourable position was, of course, that in
which the free end of the aerial pointed away from the
transmitting station. In considering the importance of
the directional effect in this case, which is one that might
easily arise in a broadeast receiving aerial, it is to be
noted that the. same increase in current could have been
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brought about by increasing the height of the aerial by
only three or four feet. Further, calculation and
measurement both show that to produce the same direc-
tional effect on a wavelength of 7,000 metres, the ratio
of the horizontal length to vertical height of the aerial
would have to be increased from four to twenty. If the
case is carried to the extreme in which the height becomes
negligible compared with the horizontal length, we see
that while an appreciable E.M.F. can be received such an
aerial will have very marked directional properties. This
deduction has been verified from time to time in experi-
mental work, which has been carried out on horizontal
aerials laid on the ground. A particular case of this
arrangement, also, is that of the Beverage antenna.

The general conclusions which may be drawn from the

E
P PSP . <SRN ’_;__
T f
V700040247 7, A7 P A
@) (b

Fig. 5.—E.M.F.s induced in two inverted L aerials by the vertical
and horizontal components of the electric force in the wave
approaching from P

discussion in this section are therefore as follows. With
a view to securing that the maximum E.M.F. is induced
by the arriving waves, a receiving aerial should be erected
with its vertical height as great as possible. Lixcept on
the shorter wavelengths and with long, low aerials, the
dlirectional effect in reception is not of primary impor-
tance; but if other tonditions permit, the greatest effi-
ciency will be gained Ly arranging that the free end of
the aerial points away from the transmitter. On the
very short wavelengths now being used for experimental
inter-communication some of these conclusions may need
serious modilication. Suificient experimental evidence on
this point is not so far available, and its discussion is con-
sidered to be outside the scope of the present article.

Measurements of Received Current with Different
Aerial Arrangements.

To conlirm and extend the conclusions reached' in the
last section a series of measurements was carried out with
different aerial arrangements, using a rectifying valve in
conjunction with a mirror galvanometer. The deflections
of the galvanometer enabled a direct interpretation to be
made of the current induced in the aerial by the carrier
wave from the L.opdon broadcasting station at a distance
of about 1o miles. 1In the conduction of the experiments
it was decided to apply the limiting condition that the
total length of the aerial should not exceed 1ooft., and
the experiments were made partly with a view to ascer-
taining in which way this length of wire could be used
to the best advantage.

In the first case, using a single wire aerial of the above
total length, measurements were mailde of the received
current, when the aerial was given heights varying from
73ft. to 25ft., the remaining length of wire being
arranged horizontally in a fixed direction. The results
obtained are shown in Fig. 6, from ahich it is seen that
up to a height of about 2oft. the received current increases
uniformly and is proportional to the height. Beyond this

26
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Aerial and Earth Systems.— \

point the current still increases, but not so rapidly, and
the results indicate that when the height is about 4oft.
any increase in this height will produce only a small per-
centage increase in the received current.

In the next experiment the height of the aeria] was
fixed at 25ft. With a total length of wire of 100ft.,
this leaves an available length for the horizontal portion
of 75ft. It was then desired to ascertain what was to be
gained by any increase in this horizontal length, and also
how much would be lost should other circumstances, such
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Fig. 6.—Curve showing the relation between the height of an
inverted L aerial 100ft. in total length and the received current
measured in arbitrary units.

as limitations of space, preclude the utilisation of the
full 75ft. The results of measurements on these lines
are shown in Fig. 7. It is seen that as the length of the
horizontal part is increased from zero to about 4oft., the
received current increases in a linear manner. Above
this point the rate of increase falls off very considerably,
and beyond the permitted Jength of 75ft. the increase in
received current is almost negligible.

Having thus investigated the effect of height and length
of the aerial, the next point was to ascertain what advan-
tage is to be gained by using more than one wire in the
horizontal portion of the aerial, and if two or more wires
are used, at what distance apart these should be. For
this set of measurements an aerial was constructed in the
form of two stranded wires of No. 3/19 S.\WW.G. enam-
elled copper 75ft. long, supported at a height of 25ft.
above the earth screen employed therewith. Successive
measurements of the received current were made while
the distance between the wires was reduced in steps from
8ft. to zero; and finally, a single wire of No. 20 5.W.G.
was substituted for the two adjacent wires. The results
are shown in Fig. 8 in terms of the ratio of the current
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Fig. 7.—Effect on the aerlal current produced by lengthening the
horlzontal portion of the aerial, the height being fixed at 25ft.
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received on the aerial to the currént received on the single
wire aerial. It will be seen that if two wires are used

_they should be at least six, and preferably eight, feet

apart. Even with this spacing, however, the increase in
current obtainable over that on a single wire aerial is not
large, heing about 30 per cent. in the case quoted. Using
the full 8ft. spreader space, further measurements made.
with three and four wires arranged symmetrically showed

that nothing was to be gained by increasing the number of =

wires in this way.
Measurements with Different Earthing Arrangements.
It should be pointed out here that all of the above’

measurements were caried out on the aerial used in con- -

junction with a fairly efficient earth-screen, the 'lowest
actual resistance of the aerial circuit in the last case being
about 11 ohms. If, as might easily be the case, a much
higher resistance were associated with the earthing
arrangentent, then it is evident that any improvement of

the aerial alone will have less effect on the magnitude of ', .

the received current. As an illustration of this point
the case of the last measurements ahove may be cited.
The substitution of a single wire of No. 20 S.W.G. for
two stranded wires of No. 3/19 gauge made an‘almost
negligible difference in the received current, although the
resistance of the former, is nearly eight times that of the
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w© - DISTANGCE BETWEEN AERIAL WIRES (FEeT) !
Fig. 8.—Curve showing how the received aerial currel;t va}!’gs\
with the distance between the wires in a twin wire aerial. /
latter. The explanation is, of course, that the actual

ohmic resistance of the aerial wire in this case is only
one or two ohms, even at high frequencies, and that the
change in the total resistance of the aerial circuit produced
by the substitution is practically negligible. }

In another series of experiments measurements were
made of the received current and the aerial circuit resis-
tance, when a fixed aerial was used with several different
earthing arrangements. The aerial used was the two-wire
flat-top type, which the measurements described above
showed to be the best available, and for the earthing con-
nection three systems were used. First, a good water
main was available, which lay in damp ground for an
uninterrupted length of about 100 yards; second, a

90 Luried earth was constructed by burying a sheet of tinned

iron, 4ft. by 3ft., at a depth of 3ft. immediately under-
neath the aerial lead-in; and thirdly, an experimental
earth screen was arranged below the aerial and coverifg a
’ ' .
5 ‘ A 29
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piece of ground rooft. long by 3oft. wide. Measure-
ments were made of the received aerial current when
using these different types of earth connection, and the
effect of varying the arrangement of the earth screen was
also investigated. Taking the current received with the
water pipe carth as unity, that obtained with the buried

plate was about 135 per cent. less. (Sce 2.0}

DECEMBER 30th, rgz;.

about 1oft. apart; and secondly, with only two wires
running parallel to the aerial along the edges of -the
3oft. space available. In each case the height of the
wires was about 3ft. above ground level, as in the first
series of measurements.

The results are indicated by the points C and D

points A and B in Tig. 9.) With a
screen comprised of a single insulated
wire immediately underneath the aerial 2.
and at a height of 3ft. above the ground,
the received current was over 6o per
cent. greater than with the water-pipe

1-8

in IFig. 9. The four-wire screen was found to be quite
(0P T 0 O R I
D L
G- _Z/'_/_.__ -+ I

connection. The effect of adding fur-

ther parallel wires to the screen at a
distance of about 3ft. is shown by the
curve in Iig. 9. It is seen from this
diagram that the use of four wires in
the screen enables the received current
to become about twice as great as with
the -water-pipe earth connection; and
that the addition of further wires to the
screen is of no practical advantage. The
total resistance of the aerial circuit in
this optimum condition was about 10 0-8-
ohms, while with the water-pipe and

1-6

RECEIVED AERIAL CURRENT
s
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buried plate earth connections, the corre- [

sponding resistances were 22 and 23 1
ohms respectively. These results serve
o emphasise the advantage of the screen

NUMBER OF W!RES
over any other form of earth connr:ction Fig. 9.—Received aerlal currents with various earthing arrangements,

2 3 A 5 6 7 8 9 10 1
IN SCREEN (SPACING 3 FEET)

‘The curve shows

- < =8 I - ‘e- the relation between the acrial current and the number of wires in the counterpoise.
when used with the or dm"“-" 1ooft. re » represents the aerial current received with the water—pipe earth; B, with buried

ceiving aerial, particularly when it is plate earth.
appreciated that the result is not only

increased current in the aerial hut improved selectivity of
the whole receiving system.

On obtaining the above results it was realised that the
use of four wires at 3ft. apart would he a serious dis-
advantage in many practical cases, and further experi-
ments were therefore carried out with a view to finding a
more convenient disposition of the screen wires. The
measurements were therefore repeated first, with four
wires distributed equally over the whole space, 7.c., at

Wireless Cabinets.

Many home constructors lack the time
or opportunity to construct their own
cabinets ; others have reluctantly to admit
that the job is better left to the expert.
A firm specialising in the construction of
wireless cabinets is the Caxton Wood
Turnery Co., Salisbury Square, Fleet

TRADE

New ““Super Het’’ Kit.

G, with twin-wire screen, 30ft, apart; D, with four-wire screen, spaced

10tt. apart.

equal to the eleven-wired screen covering the whole space,
while the two-wire arrangement was only slightly inferior
to it. The two-wire screen has the considerable practical
acdvantage that it leaves unobstructed the whole of the
space under the aerial, and in the case where an aerial is
erected more or less centrally above the longest (limension
of a garden, two well-insulated wires running parallel
with it down the extreme siles of the garden will form
an etficient earth screen,

Electric Ovens for Headphone Magnets.

From the Automatic and Electric
NOTES Furnaces, Ltd., 173-175, Farringdon

Road, we have received a well-illustrated
hooklet describing electrically heated in-
dustrial ovens. It may not be generally
known that ovens of fhis kind are very
largely used by the leading makers of

Street, London, E.C.4, who make a
practice of supplying cabinets built to the
instructions of their customers.

(el NoNe)

A Proprietary Name.

It nmay not be generally realised that
the word “ Leclanché,” as applied to cells
and batteries, is as much a proprietary
name as are ‘‘ Vaseline” and * Tabloid.”
The name ** Leclanché ”* is the trade mark
of Messrs, Ripaults, Ltd., the well-known
firm of manufacturing engineers.

A 30

The popularity of the superhetero-
dyne type of receiver has resulted in the
production of a number of interesting
“kits’’ embodying all accessories and
compozents for building a complete in-
strument. One of the latest outfits of
this kind is the ** Gecophone’ Six-Valve
Constructors’ Super Heterodyne Set,
which comprises all the components neces-
sary to build up an efficient receiver. A
full-sized blue print is supplied, which
can be used as a template for marking off
Loth the front and the rear of the panel.

wwWwW americanradiohistorvy com

headphones and instrument magnets for
maturing the magnets after quenching.
0000

An Exide Exit.

The Chloride Electrical Storage Co.,
i.td., are shortly leaving their London
repair depot in order to occupy much
larger premises at Lexden Road, Acton.
This is the third time in ten years that
a removal has been necessary owing to
the great expansion of their maintenance
service in the London area.
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A Section Mainly for the New Reader.

L.F. SWITCHING.
In a two-valve low-frequency am-
plifier, where different types of valves

are used, with different values of
high-tension voltage on each, the
problem of arranging a suitable
switching arrangement is not quite so
simple as would appear at first sight.
Unless suitable precautions are taken,
an excessive value of H.T. may he
applied to the first-stage valve when
the last valve is switched off.

It is, of course, possible so to ar-
range matters that the loud-speaker is
always connected in the anode circuit
of the last valve, in which case the
switch would transfer the detector
valve output from the primary of the
first L.X. transformer to that of the
second. Such an arrangement is very
desirable under many conditions, but
it may well be that the second trans-
{former primary will have too low an

impedance to follow the detector
valve.

=

O

H.T.3+

Fig. 1.—L.F. switching.

In this latter case the use of the
switching connection suggested in
Fig. 1 will be correct. It will be
seen that when the output of the first
L.F. valve is passed through the
loud-speaker, the H.T. voltage ap-
plied is the same as when both valves
are in use.

It will be found convenient in many
cases to use a three-pole switch, the

13

third arm of which will serve to break
the filament circuit of the last valve
when it is desired to cut it out of cir-
cuit.
0000

CHOOSING A CRYSTAL DETECTOR.

Too little attention is generally
paid to the mechanical details of
crystal detectors.  In many cases it
will be found that the rod carrying
the catwhisker is not a good fit in its
guide, while the ball joint does not
work smoothly in its seating. A de-
tector having these faults will never
give satisfactory results, and will
lose its sensitive adjustment if the
set is subject to any vibration.
Care should be taken to see that the
contact is reasonably certain to stay

in a set position,
-

Many detectors which are unsatis-
factory in this respect may be im-
proved by the use of simple tools and
a little patience. Time expended in
this way will be amply repaid by
better results and more permanent
adjustment.

000
CONNECTIONS OF A POTENTIOMETER

The method of connecting «
potentiometer shown diagrammatic-
ally in I'ig. 2 will Le found con-
venient in many cases. Instead of
joining  the resistance  winding
directly to the I, T. battery leads, it
will be seen that it is bridged across
the filament terminals, with the result
that, when the rheostat is turned to
the ‘“ off >’ position, there is nc cur-
rent flow, with consequent waste,
when the set is out of use.

If the valve is used as a ‘‘ leaky
grid condenser ’ detector, it will
generally be found in practice that
it is possible to impress a sufficient
positive voltage on the grid without
the use of an extra battery, but
where a negative voltage is required
it will be necessary to provide a small
dry battery connected as shown.

wwWw americanradiohistorvy com

1f the I..T. hattery is of 4 volts,
and the bias battery of 4.3 volts, it
will be possible to vary the grid
potential between 4.5 volts and ©.5
volt negative (neglecting any drop
of voltage in the rheostat).

¥ig. 2.—Potentiometer connections.

A by-pass condenser Cr con-~
nected in the manner shown serves as
a low impedance path for cscillatory
currents (the vesistance of the poten-
tiometer winding is generally high).
1f dealing only with H.F. currents,
the capacity may be as low as o.oo1
or o.002 mfd., but for low-frequency
work condensers of from oc.25 to 1
wfd. should be used. '

0000

THE POWER VALVE.

There seems to be a good deal of
uncertainty as to the correct use of a
power valve. Novices are often under
the impression that it is intended to
give more power, or, rather, greater
amplification. Actually, the contrary
is the case. These valves do not give
so high an amplification of a given
voltage applied to them, but ade-
quately Zandle very much more power
than the ‘‘ general-purpose ' type.

The matter is complicated by the
fact that the substitution of a power
valve in the early stages of a receiver
actually often results in a noticeable
improvement in signal strength. One
is liable under these circumstances to
doubt the accuracy of the above state-
ment; what is actually happening,
however, is that the substituted low

A3I

~

4

v

-


www.americanradiohistory.com

932

impedance power valve suits the
coupling device which is connected in
its anode circuit better than did its
predecessor. It may, therefore, be
safely assumed that the transformer,
choke, etc., used in such a case as this
is incorrectly designed for use with
a  general-purpese  high-impedance
valve.

For the benefit of readers who find difficuily in reading circuit
series of skeiches showing how the complele circuils of typical re

Wireless
World

It is safe to say that for very manv
purposes the low impedance valve is
to be preferred, as a coupling device
suitable for use with it is compara-
tively ecasy to design. This hardly
applies, of course, to resistance-
coupled or tuned anode amplifiers,
and only to a shight degree to 1. F.
choke magnification.

DISSECTED DIAGRAMS.
No. 12.—A ‘*Reflex Neutrodyne.”

DECEMBER zoth, 1925.

Amateurs who are choosing a valve
for use in any particular capacity
should always be guided by the pub-
lished impedance values rather than
the usual arbitrary classifications of
“H.F.” and “ L.F.”” Under cer-
tain conditions a so-called ¢ I.T.”
valve would be distinctly suitabile for
H.F. work.

diagrams we are giving weekly a
ceivers are buill up step by siep.

Below is shown a circuil which has proved very popular.

po——— —

‘H

— O+
HT

1
Wy er

1

—O0+

2

Two valves with filaments connected in the usual manner. A

tuned circuit is connected between grid and filament of the first

valve (which should generally be of low impedance). To this

circuit is coupled the aerial inductance, which is not separately

tuned. For greater selectivity, coupling between aerial and
secondary coils may be variable.

The plate circuit is completed through the primary winding of

an H.F. transformer and the H.T. battery. A neutralising wind-

ing, in inductive relation with the primary, is connected hack to

the grid through a small condenser (N.C.). The tuned secondary

is connected between grid and filament of detector valve, with
leaky grid condenser.

-0+
\/ \g H.T.
—O+
g
-
:{:
H.T

—0 +

\/ ﬂ —O+

H.T.
RFC pa

4

The plate circuit of the detector valve is completed through a

reaction coil, the primary of an L.F. transformer (the secondary

of which is in the grid ‘circult of the dual valve) and the H.T.

battery. A small condenser across the L.F. transformer secondary
acts as a by~pass for H.F. currents.

A 32

Telephones are inserted in the anode circuit of the first valve

and are operated by magnified low frequency currents. By-pass

condensers C, and C;, in conjunction with the radlo—[requeqcy

choke, help to separate L.F. gnd H.F. currents. The batteries

are carthed. Negative grid b‘?s may be applied to the duai
valve.

28
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VALVE-CRYSTAL RECEIVERS.

Two=valve Circuit for Loud=speaker Reception from the Local Station.

By . W. CANHAM, B.A.

HE distinction between the design of radio re-
ceivers for long-distance reception and for recep-
tion from the local or high-power station is of

some importance. For the former a stage of radio-
frequency amplification is generally to be recommended,
while for the latter this may often bLe dispensed with,
particularly if economy of valves and simplicity of tuning
are important factors.

Perhaps the circuif most generally used for loud-
speaker reception up to moderate distances from the
broadcasting station is a straight three-valve consisting of
detector and two-valve L.F. amplifier. The detector
valve in this receiver generally has three functions. It
provides rectification, acts as a L.I°. amplifier, anil pro-
vides the necessary amplification of high-
frequency current to enahle reaction to be

zerial current being rectified by the crystal. The differ-
ence between this circuit and that of a crystal receiver
followed by an amplifier is that the usual positions of
crystal and transformer primary are reversed, and that
the aerial inductance is included in the grid circuit of
the valve. Due to the latter, amplitie] high-frequency
currents pass in the anode circuit through the reaction
coil, which is coupled to rhe aerial inductance to obtain
reaction effects.

Somewhat improved results are obtained by including
the transtormer primary in the grid circuit as well as the
secondary, as shown in the final circuit, Fig. 2. The
transfermer 1s here acting as an auto-transformer, and
care :nust he taken that the windings are in the right
direction to ensure that the P.D. in the
primary is not opposed to that in the

used on the aerial.

High-frequency Amplification.

It is this last function of the detector
valve we miss the most when, without em-
ploying a high-frequency amplifier, we use
crystal in place of valve rectification. A
simple crystal receiver, followed Ly a two-
valve amplifier, does not give the necessary
power unless the station is only a few miles
away, due to the low intensity of the high-
frequency currents in the aerial circuit. Tt
is, however, from the local station that good quality re-
ception issthe most important, since it 4s mainly-on this
station that we rely for broadcasting as a form of enter-
tainment. In view of the fact that crystal rectification
is generally considered to lead to reception of a higher
quality than the condenser and grid leak method, a form
of circuit, without the use of a high-frequency amplilier,
yet retaining the henefits of reaction, will probably he
of interest.

The circuit in its final form is shown in Fig. 2, but
can best be understood by reference to the first circut
shown in Fig. 1, which shows the first valve only with
the transformer connected somewhat differently.  The
main action of the valve is that of a L F. amplifier, the

Fi3 2 —The circuit of Fig. 1. with the addition of a further note
magnifier.

Fig. 1.— Reacting crystal
and L.F ampiifier unit.

secondary. For a transformer used with
a crystal detector, a high ratio of trans<
formation is generally the most satisfactory,
owing to the comparatively low resistance
of the crystal, and the advantage gained
by the inclusion of the primary in the grid
circuit in that case, though appreciable, is
not very great. It would be interesting to
use with ‘this circuit an auto-transformer
provided with tappings so that the best
ratio of transformation could be obtained.
It will be noticed in the reflex circuit in
Fig. 5 that the primary of the L.T. transformer is con-
nected to the H.T. battery either through ‘the telephones
or the input to a second valve. This resuits in a form
of capacity coupling between the grid and the anode
circuits, since, due to the amplified ... current through
the telephones, the transformer primary is at an alter-
rating low-frequency potential. ‘The capacity coupling
is provided by the mutual capacity hetween the windings
of the transformer, leading
to a tendency of the valve
to oscillate at an audible
frequency. and to inferior
quality of reception.

Reflex Circuits.

Another disadvantage of
the reflex circuit 1s the
necessity of introducing the
fixed condenser across the
transformer secondary. The
object of this condenser is
to act as a by-pass for the
high-frequency current in
the aerial circuit in which
the transformer secondary is
included. 1If this condenser
is too small, the efficiency of

1
-t}

b
i

Fig. 3.— Conventional single-
valve reflex circuit.
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. then in the grid circuit.

Valve-Crystal Receivers.
the aerial circuit is decreased, if too large the quality of
the reception is affected. This latter effect is particularly

. evident when the ratio of transformation is high, which is

usually advisable when a crystal detector 1s used.
On the other hand, a series condenser in the
aerial should be of fairly high capacity, and as a

Wireless
Waerlel ;

compromise a condenser of capacity 0.0oo4 mfds. is some- _

times suggested. :

- In view of the considerations noted above, the first
alteration of the circuit, as shown in ¥ig. 3, was to place
the crystal and transformer primary across the aerial in-
ductance. By this the advantage of obtaining reaction
was retained, but with the sacrifice of H.F. amplification,
as will be seen by reference to tha final circuit. A single
tuning operation only was involved, and the adjustment
to obtain reaction simplified, as the reaction coil no longer
formed part of a tuned circuit. In addition, the tendency
for tHe valve to oscillate at an audible frequency was
avoided, as there was no longer any interaction, as ex-
plained above, between the grid and anode circuits pro-
vided by the transformer, both windings of which were
The loss of H.F. amplification
was not important, considering the advantages obtained
and the fact that long-distance reception was not a
primary object.

An examination of the circuit thus obtained then showed
how the inclusion of the transformer in the aerial circuit
could be avoided without introducing any other disturbing
factors. To render this possible, the transformer secon-
d:’.ll‘y was placed between the aerial and the grid. This

General Notes.

Cards for the Dutch transmitting sta-
“tions NOWI, NOWC and NOPX may be
sent via Mr. D. Mollerus, 148, Barchman,
Wuytierslaan, Amersfoort, Holland.
(This corrects the similar notice which
appeared on page 678 of our issue of
November 11th.)

. 0000

With reference to the note on page 713

.................. v

TRANSMITTERS’ NOTES
: AND QUERIES.

DECEMBER 30ih, 1925.

secondary was then at.high-frequency potential, and the
primary had necessarily to be at the same potential. To
achieve this, the usual positions of t-e crystal and trans-
former primary were reversed, the circuit shown in Fig. 2
being obtained. The capacity between the turns and
windings of the transformer was found to provide suffi-
cient high-frequency connection between the aerial and
the grid.

Having, it is hoped, given Sufficient theoretical justifica-
tion for the circuit, the remaining points to_be noted are
mainly those common to most types of receiver. Nega-
tive grid bias should be used for both valves; it is par-
ticularly nccessary in the case of the first valve to pre-
vent it from acting partly as a rectifier. A power valve
is recommended for the amplifying stage, and freedom
from distortion can also be ensured by using one for the
first valve, as, unless this is working on the straight part
of its characteristic, the reaction will be variable, and
the distortion normally produced by a non-linear charac-
teristic will be accentuated. Thé type of crystal detector
used also deserves attention. Readers are reminded that
some of the so-called permanent detectors on the market
fully justify the name given to them, and are to be re-
commnded for this type of circuit.

In conclusion, it may be stated that, comparing the
results obtained with the receiver and one consisting of
a detector valve followed by two low-frequency stages
of amplification, the latter was only slightly superior as
regards the loud-speaker strength obtained, while with
the receiver described the reception was of a distinctly
higher quality.

Activity in Northern Ireland,

Mr. F. I. Neill (G5NJ), Chesterfield,
Whitehead, Co. Antrim. established com
munication on December 5th with 8QQ of

-Saigon, French Indo-China, using 100
watts input. This is believed to be the
first direct communication between ama-
teurs in Great Britain and French Indo
China. 5NJ has also worked with many
stations iun Australia, New Zealand and

- R.AF., Villa Victoria, Cairo.

of our issue of November 18th, concerning
the audibility of South African stations,
Mr. F. H. Taylor, of Acocks Green, Bir-
mingham, informs us that on Sunday,
December 13th, at 6 p.m., he heard
O A6N and A 6AG in communication
with each other.

co0O0

We understand that MIDH. Flight-
Sergt. ‘Hall, who was recently at the main
wireless station of the R.A.F. in Mosul,
has row moved to Egypt. where he will
nse the callsign EIBH, his address
being : Head Quarters, Middle East

0000

AMr. J. R. Evans (U9ECL). Great Bend
Kansas, established communication with
the Norwegian whaler ‘‘ Sir’ James Clark
Ross,” ice.bound in the Antarctic on
November 13th about 69° 8. and 178° E.
A steady working schedule was kept up
and messages transmitted from the ship
for friends and agents in U.S.A. and other
countries. Several dayvs later the vessel

reported that she had broken clear of the -
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. Hovse,”

ice-pack and was steaming southward
towards the Ross Sea.

0000

The following American amateurs would
welcome reports from Great Britain :—

U4VS.—W. H. More, 315, N.E.
Second Avenue, . Miami, Florida.
UBAKS.—E. B. Castor, 9, Wilson

Avenue, Amsterdam, New York State.
T9EAR.—R. Schweiger,, 709, South
Spring Street, Beaver Dam, Wisconsin.

0000

Change of Address.

2ARG, W. E. Rhodes. advises us that
his present address is “ Wayside,” Luard
Yoad, Cambridge.

F8QQ, ‘R.” Cizeau, 30 bis, Boulevard
National la Garenne-Colombus (Seine).

G5GF, H. Stopher,” The Holt, Hare
Hatch, Twyford, Berks, transmits on 45
and 90 metres. :

G2KV, W. J. Crampton. has moved
from  Wepbridge to  ‘‘ Huntingdon
South Cliff, Bexhill. Transmits
on 45 and 440 metres.

www americanradiohistory com

America,
0000

Stations Identified.
G2RK.—C. St. V. Roper. 7,
Court, Honeybourne Road, N.W.6:

0000

Yale

G5PM is the experimental and in-
structional station of the Royal Military

College, Sandhurst. Reports are welcome .

and will be acknowledged by Capt. G. H.
Leslie, the Director of the station.
0000

. G 2ACI.—S. Williamson,
Grove, Bedford.
G6AT.—F. Aughtie, 28, Terry Street,
Dudley, Wores.
] 1BD.—Enrico Pirovaso, Viale Varese
11, Como, Italy, transmits on 44 metres.
S3NB.—Arvi Hanvonen, Tapionkatu
29, Tampere, Finland. N

22, Hurst

‘o000
New Call-Signs Allotted. .
G5ZG.—R. P. Hawkey, Tregenna,

Grange Avenue, Woodford Green, Essex, N

fransmits on 45 and 150 metres and will
welcome reports.
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A HAPPY NEW YEAR.

The Wircless World takes this oppor-
tunity of wishing all its readers a Happy
and Prosperous New Year. May recep-
tion grow in strength and signals never
fade!

o000
CHRISTMAS BROADCASTING IN
AMERICA.

As in this country, so in America,
broadcasting was recognised as a neces-
sary public service at Christmas time.
Most of the stations provided programmes
on Christmas Day, WGY, Schenectady,
beginning transmission at the early hour
of 6.30 a.m., when a ‘ Candle Service ”’
was broadcast from the Lutheran Church
at Albany, N.Y.

0000
ABD EL KRIM'S WIRELESS.

According to the Fez correspondent of
the AMatin, Abd el Krim 1is already
making pxeparatjons for a spring cam-

aign. All along the front dug-outs and

uts are being constructed, a number of
them incorporating telegraph and wireless
gear.
0000
WIRELESS TELEPHONY ON GERMAN
TRAINS.

Beginning on January 4th a wireless
telephone service will be available for
the use of passengers on express trains
running between Hamburg and Berlin.
The carrier current system is employed,
and users will be able to ring up the ex-
change and obtain their number as easily
as if they were at home.

0000

ANOTHER LICENCE PROSECUTION.

For installing wireless apparatus with-
out a licence, Arthur Plowman, of
Kentish Town, was fined 10s. under the
Wireless Telegraphy Act at the Maryle-
bone Police Court on December 19th.
The defendant said he had since taken
out a licence.

0000

WIRELESS STRIKE AFFECTS DIVIDEND.

In view of the general uncertainty
caused by the strike of wireless operators
the directors of the Marconi Inter-
national Marine Communications Co.
Ltd., state that they do not feel justified
in paymg an interim dividend during the
period of the strike. The matter will be
reconsidered when the operators go back
to work.

HIGHER. WAVELENGTH AT EIFFEL
TOWER.

The evening prograinme from the Eiffel

Tower, beginning at 7.30 p.m., is now
transmitted on 2,740 metres.

[eNeRelel

BROADCAST BREAKDOWNS.

At the request of the Wireless League
the B.B.C. has undertaken to make an
immediate announcement in the event of
a station being unable to transmit on its
full power. This should save listeners
many anxious moments.

0000

SWEDISH D.F. STATIONS.

Plans are in preparation in Sweden for
the provision of a chain of stations along
the coast fitted with wireless direction.
finding and submarine signalling ap-
paratus. The most important lightships
will first be equipped.  The apparatus
will be of simple construction, so that
ordinary lightship crews will be able te
keep it working.

GREETINGS FROM BELGIAV
AMATEURS.

Just after closing for press with the
last number of T'he Wireless World we
received a cordial message from M.
Marcel Ocreman, conveying, on behalf of
the Reseaun Belge, the compliments of
the season to British amateurs. Our
readers will warmly reciprocate this spon-
taneous indication of good will, and echo
the hope expressed in M. Ocreman’s letter
that the existing spirit of fellowship
among the amateurs of all countries may
flourish and grow.

0000

TAKING WIRELESS SETS TO INDIA.

Many travellers to India carrying with
them wireless sets as personal luggage
are confronted with an annoying Customs
regulation which forbids them to bring
wireless equipment into the country with-
out an import licence. Import licences
can be obtained on arrival, but, accord-
ing to information we have received
from the Indian States and Eastern

ALL THAT WAS LEFT OF IT. Captain Eckersley's experimental station at Hendon

was destroyed by fire In the early morning of December 18th.

It can be seen from the

photograph that little remains of the short-wave transmitter, though the valve on the
teft appears to have withstood the flames remarkably well.

A3


www.americanradiohistory.com

936

Agency, Bombay, this procedure usually
involves a delay of two or three weeks,
during which time the apparatus remains
with the Customs anthorities.

Those who wish to take a wireless set
to India would be well advised to arrange
for the firm from which the set is pur-
chased to export it through trade agents.

0000

MR. FORD'S WIRELESS LICENCE.

Any idea that the last had been heard
of the dispute between H.M. Postmaster-
General and Mr. Robert Moftat Ford on
the question of the latter's wircless
licence was dispelled on December 19th,
when Mr. Ford made a communieation
to the Press. '

teferring to his recent prosecution and
fine, he said : ** The preliminary skirmnish
to bring the cards on the table is over;
the real test case has yet to be fought."”

©oooo0

CAPTAIN M. H. RIALL SANKEY.

The late Captain Matthew Henry
Phineas Riall Sankey, C.B., of Ealing,
W.,, director and consulting engineer of
Marconi’s Wireless Telegraph Co., Ltd.,
left. £12,638, with net personalty of
£1,087.

0000

CONSISTENT AMATEUR
TRANSMISSION.

As an example of the consistent
efficiency of modern amateur wireless,
the American Radio Relay League cites
the case of Mr. Don C. Wallace, owner
and operator of 9ZT, of Minneapolis,

Minn.  During one week Mr. Wallace
established communication with five
European countries, and worked with

British G6TM (Mr. W. A. S. Butement,
of West Hampstead) on nine consecutive
mornings. On the last day communica-
tion was effected successively with a
Swedish vessel in mid-Atlantie, the
French amatewr 8DK, and the Danish
station 7EC.
cooo

JOURNALISTS AND BROADCASTING.

At a Birmingham meeting of the Coun-
cil of the Institute of Journalists it was
decided to represent to the Government
Committee on Broadecasting that no fur-
ther material extension of the system of
transmitting news by broadcast should be
sanctioned.

0000

AEROPLANE WIRELESS FOR Nl&HT
FLIGHTS.

Experiments are to begin on January
15th with a new type of direction-finding
equipment making use of frame aerials
fitted into-the wings of the Vickers-Rolls-
Royce air express of the Imperial Air-
ways. Tests will be conducted during
night flights in guiding commercial pilots
by wireless signals.

An antomatic identifying signal will be
sent out at regular intervals from Croy-
don, and the pilot, on hearing the signal,
will manceuvre his machine until signal
strength veaches its loudest, which will
tell him that he is flying directly towards
the transmitter.
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PHOTOGRAPHS BY WIRELESS.
made the Interesting announcement
photos by wireless.

BERLIN HEARS DAVENTRY.

Germany is showing great interest in
the relaying of distant programmes. The
Daventry transmission was relayed from
Konigswusterhausen last week with great
success.

con0o
R.A.F. WIRELESS.

Evidence of the growing importance of
wireless in the R.A.F. is afforded by the
activities of the great KElectrical and
Wireless School at Flowerdown Camp,
near Winchester. Last week it was re-
corded that not a single failure had
occurred among the aircraft apprentices
due to pass out.

Sir Philip Sassoon, Under-Secretary of
State for Air, heartily congratulated the
lads when he carried out an inspection of
the School. They had, he said, taken
up a career in a young but progressive
service. Their future work required in-
telligence and application of a very high
order, as wireless became more and more
important to the operations of the Air
Force. It was becoming increasingly evi-
dent that no pilot, howeveér skilful, could
realise thie maximum efficiency without a
knowledge of wireless.

cboo
LABRADOR LISTENS TO §XX.

Captain Jackson, of the Moravian Mis-
sion hoat, //armony, which has just re-
turned to London from her annual trip to
Labrador, reports that a four-valve wire-
less set has been installed at the Mission
boarding school at  Makkovik., the
southernmost station on the Labrador
coast. When first installed last June the
set failed to function satisfactorily, but
the timely arrival of the Macmillan Are-
tic Expedition, including their expert,
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M. Edouard

“ing of news should be retained.

Belin  (left),

lecturing in Paris, has

that he has solved the problem of transmitting

A successful demonstration was given betore the French .Society of
Photographers.

John Reinartz, soon enabled matters to
be put right. Daventry is now regularly
heard in Labrador, 2,000 miles away.
The British programmes, though fainter
than those from America, are more popu-
lar among the inhabitants.

0000

BROADCASTING. THE PRESS AND THE
STAGE.

Lord Riddell, giving evidence before
the Broadeasting Committee on December
17th on behalf of the Iondon morning,
evening, and Sunday newspapers, said
that the newspaper proprietors had no
wish to impede the progress of broad-
casting. He contended, however, that
the existing restrictions on the broadcast-
The
newspapers did not claim any special con-
sideration, but they maintained that as
broadcasting was more or less a Govern-
ment monopoly it should be conducted
to avoid injury to existing interests. It
was pointed out that if the present limita-
tions were removed, the newspapers and
the news agencies providing the news
would have to reconsider their position

My, Walter Pavne, president of the
Society of West End Theatre Managers,
gave evidence before the Committee on
December 18th. The main objection to
unlimited broadecasting of West End
entertainments, he said, was that it con-
stituted a very serious competitive factor.
Whether broadeasting was controlled by
a monopoly or by the State alone it was
considered that not more than ten per
cent. of entertainment of a kind usnally
given in theatres or music halls should
be broadcast. Otherwise the entertain-
ment industry would ask for an agreed
percentage of the revenue derived from
receiving licences.
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CRYSTAL SAFETY RESISTANCES.

A Practical Application of the Threshold- Effect in Carborundum Crystal
Rectifiers.

By H. M. DOWSETT, M.LE.E., F.Inst.P., M.Inst.R.E.

VERYONE is familiar with the voltage-current
JE characteristic of a good rectifying carborundum
crystal, but there is one feature of this character-
istic—generatly overlooked—distinguishing it from the
characteristics of other cuystals, which should enable
carborundum to he adapted to a variety of other uses
besides that of a rectifier.

This feature is that a definite threshold voltage is re-
quired to be applied to the crvstal before any current
passes at all. The crystal acts as a valve, and the
threshold potential at which it opens is greater where the
current passes through the crystal in one direction than
when it passes in the other.

Carborundum Crystal Curves.

Thus, as indicated in Fig. 1, the threshold voltage
required for a certain crystal was o.2 volt where the
crystal point was connected to the positive pole of the
battery and the crystal cup to the negative: pole, but
where the connections to the crystal were reversed the
threshold voltage rose to 1.9 volts.

Obviously this valve action of carlhorundum has possi-
bilities, even if it is two-way, but with a single crystal
and one way at least, the threshold potential required
is very low ; if it could be increased, then this property
might be considered in respect to a wider range of
applications.

Can any bletter result be obtammed by using a large
Llock of carborundum instead of a chip?

The characteristics shown in Fig. 2

ploved, the curves bemg obtained by conn-‘ctmg the ad-
justab le battery circuit to each point contact in turn with
cach steel-faced contact.

Tt is seen that the characteristic obtained when a large
mass of ervstal interposes between the point and wide
area contact is almost identical with that obtained when
the distance separating the two contacts is very small,
the greater distance through the block simply adding to
the olmuc resistance of the circuit, and therefore alter-
ing slightly the slope of the characteristic without affect-
ing the threshold voltage appreciably, if at all.

Crystals in Series.

The next obvious thing to determine is the effect of
connecting a number of good rectifying crystals in series.
The results are given in IFig. 3 for six selected crystals
suitably mounted. This shows that the threshold voltage
increases with the number of crystals used, and, further,
that while the smaller value obtained on the working side
of zero is increased very nearly in proportion to the sum
of the threshold voltages of the same sign given by the
individual crystals, on the other side of zero the increase
15 at a very much faster rgte.

This -is encouraging, and no doubt by working on
these lines something can be accomplished, but when
one considers that, in order to obtain a valve action at
23 volts positive, six crystals had to Le picked, mounted
in cups, and fitted with circuit connections, it does not
appear to be a practical method of working.

were obtained from a mass of this f'~—4"— = MICRO - AMPS MICRO- AMPS
material apprO\im'lter 33in. x I .,) 100.—,6 s 1 1007 g
34in. x gin. Tt was given three areas | "\ l‘b\l‘ '! il ( f 3 :
o good contact at extreme distances L ] V "/. 4‘ " el 15
apart by welding on steel buttons, 3% ‘.\\\ '\ \l |‘ t,l .
and two point conlacts were em- | L ;»4.\:4}; vv | sol fel
MICRO-AMPS L i {, f
300 - i [¢]
25 , 25
200 Bl N 51 2 e j 3 1 2
; 1 2 =
X VOLTS— Varle
25 125
, T | Db
0 VOLTS— 50 FO
100
75 {75
200 4 5 6
/ 1100 J100
] Fig. 2.—Characterisiics for a large mass of carborundum crystal. A. B and C are
300 steel contacts welded to the ciystal, while D and E arz steel point contacts.

Characteristics were taken between the following polnts (1) A to D, 4}ln g (2) C to

Fig. 1.—Typical carborundum crystal
characteristic.

D, 3/8in.; (3) A to C, 5in.; (4) A to E, 3-1/8in.; (5) B to E, 3/81n i (6) A to B,

3-1/2in.
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Fig. 3.—Characteristics of crystals connected in series.

/

6 4
2
VOLTS ~
100
200
c B A 300

The upper curves were taken for individual crystals, while the lower

characteristics A, B, G, D, E and F show the effect of connecting’1, 2,3, 4,5 and 6 crystals in series respectively in numerical order.

The problem can be investigated along other lines.
The crystal chip emploved as a detector is usually
pointed at one end and blunt at the other, and it is
asymmetric as regards the behaviour of its two ends.
Taking a typical case, with the blunt end mounted in
the cup and a steel plate conlact made at the point of
the crystal, the characteristic was BB, Fig. 4. When
the crystal was reversed in the cup, the characteristic
obtained was as shown by A,

Suppose contact is made with the crystal at two points,
instead of at one point, and a contact of wide area, then
the working resistance of the crystal will be more, and
the threshold voltages, positive and negative, will be
the greater values of those found when the points are
tested individually with a wide arca for the other contact.

Take a chip of carborundum, and, instead of dis-
criminating where to make contact on to it, grip it
between two metal plates Then its chavacteristic will

be one of' the three types shown in Fig. 5. The curve A
is obtainedl when contact is made on to an impurity at
one end, and on to an impurity or badly fractured crystal
at the other; curve B when there is a fractured crystal
contact on both ends, and the curve C when contact at
one of the two ends is on a perfect crystal surface, or
one or morc perfect crystal edges or points.

Crystal Powder Resistances.

If a number of crystal chips are taken, put in a tube
and, clamped tight between two electrodes, contact be-
tween them and to the electrodes will be made indis-
criminately, and the eomposite characteristic of such a
combination will be made up of the individual character-
istics of the parts, which must resemble the three types
illustrated in Fig. s.

Clearly the ultimate threshold voltage gbtained by
using a given pnwher of crystal chips in series in this

MI - P ¢
MICRO-AMPS 0?500 AMES 290
100 Al |c B8
A
75 100
A 300
;‘ 50 50|
'Y
= e VOLTS— %
B g O I T2 =
B 8 200
10 5 5 15 50 o
+ ’ VOLTS— =
4
25 100
B8 A 100r
150
50 Fig. 4.—(Left) Characteristic curve (A) for a large area of
contact (B) for a single contact (crystal reversed).
Fig. 5.—(Above) Crystal clamped between two metal surfaces.
75 A, both contacts to badly fractured surfaces or impurities in
the crystal ; B, both contacts active rectifiers ; C, active contact [_ L —
" 8 at one end only. 0 500 1000 1500 2000 2500 3000
100 Fig\ 6 .—(Right) Characteristic curves of crystal powder safety VOLTS
resistances showing high threshold vqltages obtainable.
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Crystal Safety Resistances.—

way will not be so great as if the same crystals were
individually mounted and connected in series, but there
is the great advantage that only one pair of end fittings
is required, and as the number of crystal chips employed
is a secondary matter, the loss can be more than made
good by greatly increasing their number.

It has been shown that there is no advantage as re-
gards greater threshold voltage in the use of large Llocks
of crystal, and it can equally well Le shown that there
is no disadvantage in this respect if pieces of carbo-
rundum as small as possible are used, provided these
pieces have unbroken crystal surfaces.

Taking now the extreme- case, the author carried out
a number of tests, using the carborundum chippings from
a good variety of crystal formation, sifted through a
screen having a mesh of about 8o to the inch.

This powder was put into tubes of insulating material,

the end electrodes holding it under pressure, andcharacter-

istics were taken in the normal way.
The tabulated particulars of these tests are given below,
and the corresponding curves in Fig. 6.

| l Length. ] Area. Total ’Thresholrl' Max. Ilighest
No. | Tube. Cus. Sq. Cins. | Pressure. l Voltage. | Current. | Voliage
l Lbs. Micro- | Appli.d.
! | amps. ]
1 sdass | 17 I 0.159 5 | 200 [ 0 [ 3,000
3 - 2.5 0159 h 1,100 50 I 3,000
5 3 25 ‘ 115 5 1,500 ‘ 125 | 8000
1 ¥ 25 115 10 1,500 35 | 300
6 Ebonite 2.0 1.13 25 400 328 3,600
6 N 2.0 113 b0 Mo 525 3,000
7 I » 2.5 ' 113 ' 50 ‘ Ll | 400 ' 3,000

|
)
\
1

The results show that with short tubes and with small
and medium pressures very high threshold voltages can
be obtained.

If these carborundum valve-resistance units are to be
used as guard resistances to protect a circuit against
dangerous surges, there is first the threshold voltage to
consider at which the units commence to act, and then the
current capacity of the units at the maximum surge voltage
contemplated.

These values are given jn the last three columns of the
table.

In one particular case a unit was required to withstand
a potential of 5,200 volts. This was met by a tuhe
having a length of 6.5 cms. and area of 0.28 sq. cm.
and under a pressure of 10 lb. the maximum current
through the carborundum was ;50 micro-amps.

If the current capacity of the valve-resistance unit is
required ‘to be in milli-amps instead of micro-amps this
can be obtained by :—

(1) increasing the area of the tube;

(2) using crystal powder of smaller grade:

(3) increasing the pressure applied to the powder.

Some typical results are shown in Fig. 7.

An insulating tube, 1§in. in diameter and 3din. long,
was filled with crystal powder and submitted to a pres-
sure of one ton. The curves show that the finer the
powder the greater its conductivity, the threshold veltage
being about the same in each case, namely, 300 volts.

For use on normal low voltage circuits a more practical
form of unit can he made up in a steel tube having suit-
ably bushed connections and an insulating lining.

959

A steel tube unit-of this type of 1in. diameter was
tested under pressures ranging from § !on to 2 tons. As -
the pressure is increased, the threshold voltage falls, and
2 tons appears to be excessive.

80

3 C/ s b
70

60t
50

a0}

z:' i/
Tl

1000 1250 1500 1750 2000

VOLTS

Fig. 7.—Characteristics of resistances of high current carrying

capaclly. Containing tube 1jin, dia., 3}in.long; pressure, I ton;

size of crystals : A, 12 to 24 mesh; B, 24 to 80 mesh; C, 80 mesh
and upwards.

MILLI-FAMPS

0 250 500 750

Crystal valve-resistance uniis constructed as described
above can be emploved with advantage in place of the
standard form of guard resistance ; and as lightning pro-
tectors on aerial circuits they remain inert and do not
affect the aerial constants until the threshold voltage at
which they work is exceeded, when they act as effectively
as a spark-gap, but with the advanrage that they are
completely self-recovering, less erratic in their operation,
and require less attention.

In this manner the threshold voltage, which is peculiar
to carborundum, can be turned to useful account.

HIDDEN ADVERTISEMENTS COMPETITION.
The Hidden Advertisements Compelition, recently
inaugurated by “The Wireless World,” continues
to be extremely popular among our readers, and

will be continued until further nolice.
The correct solution for the Third Competition is as
follows :—

Clue No. Name of Advertiser. Page.
1. Pettigrew and Merriman (1925), Ltd. ... ALl
2. Dubilier Condenser Co. (1925), Ltd. ... e D)
3. Bretwood, Ltd. % = e (D
4. Mullard Wireless Service Co. 1 3 =, Y
5. A. J. Stevens and Co. (1914), Ltd. . =W
6. Maywood Engineering and Electrical Mfg. Co.,
Ltd. ’ W el

The following were the prizewinners :—

F. Carter, Edgware, £5.

E. Evans, London, N.W.11, £2.

Wm. C. J. Halford, St. Margavet’s-on-Thames, £1.
Ten shillings each to the following four :—

C. W. Adamson, London, W.C.1.

Wilfred C. Turner, London, S, W.11.

Mrs. K. Staygle, Worthing, Sussex.

W. K. Howard, London, S.E.20.
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GRADED EBONI1E.

Standard Specification for Instrument Panels drafted by the British Engineering
Standards Association.

a
BOUT twelve months ago a joint request was made
to the British Engineering Standards Association
by the Radio Society of Great Britain and by
the Ebonite Manufacturers’ Association, for a standard
specification to be drawn up for ehonite suitable for -wire-
less purposes.

A committee was immediately set up, and devoted its
attentidn to establishing a standard as regards size and
quality for ebonite panels used in the construction of.
receiving sets. It was. felt that the need for standardi-
sation was a verv urgent one, as there was on the market
at that time a considerable quantity of poor grade ebonite,
quite unsuitable for use in the construction of wireless
apparatus.

It would seem that in certain sections of the trade
almost anvthing could be sold as ehonite so long as it
was black, and it is therefore considered that new specifi-
cations should now be drafted which would go a long way
towards eliminating the doubtful qualities of ebonite.

Composition of Ebonite.

The specification calls for use of good quality raw
rubber and sulphur in the manufacture, and that these
constituents shall be free from grit and metal dust, and
from ‘ loading "’ materials of anv description. Tt must
be well vulcanised, tough and elastic, of good black
colour, and capable of taking a good polish. Not more
than 30 per cent. of sulphur by weight may be intro-
duced, and of this not more than one-sixth shall be in a
free or uncombhined condition; such as can be extracted
by acetone as a solvent. The total amount of resins or
other organic matter extractahle by acetone shall not
exceed 10 per cent., while the ash left after thorough
incineration must not exceed 3 per cent. The density at
20° C. shall not exceed 1.2 grams per cubic centimetre,
and to conform with the specification the ebonite must
be capable of being drilled, tapped, turned. and sawn in
a satisfactory manner.

Electrical Properties.

When tested for surface leakage with an instrument of
the magneto-ohmeter type. working at 1,000 volts and
capable of indicating a resistance of not less than 2,000
megohms, an indication of "infinity shall be obtained
hetween surfaces consisting of 25 points spaced in a
straight line with }in. gaps, and arranged alternatively as
positive anc negative. The breakdown voltage is speci-
fied as not being less than 1,200 volts per y455 in.  The
dielectric loss which is so important in defining ebonite to
he used in the construction- of wireless apparatus is
expressed as a power factor, and must not exceed 0.6 per
cent. when tested at a frequency of the order of 1,000
cycles.

A very useful introduction is the drafting of a series
of standard-sized panels, and in this connection careful
consideration was given to the sizes generally used by
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amatewrs in the construction of their sets. The range of

sizes 1s as follows :(—

5% 5 9 X12
5 x 8 ¢ TThickness &7 9 X135 oy ,
3 X1o J 9 %18 Thickness 1”7
6 X 6 ] 9 X24

8 IS X 30
) - Thickness 1" g
6 X10 J 9 X12
6 X12 9 X153
7ix1o - 9 xi8 . Thickness %”
7iX1iz ' 9 X24 J
7ix15 - Thickness 1" 9 X30
-1 4 1 ~ 3
73 X1 13 x 30 N lemece 1H )
Tix2y e THickness 3

Amateurs will do well in immediately adopting these
sizes in their sets, as it is probable that before long the
ebonite manufacturers will supply these panels already
cut to size and with well-finished edges. A tolerance on
these dimensions is also referred to, and, with mg'u-l to
thickness, %in. tl)omte must be correct to within roar'“
Between {in. and“§in. the error must not exceed 1 in.
and for thlcl\ness e\ceedlnw #in. a maximuni tolelance
of 1559 1. is permitted. As to the length and blrmlth
of standard panels an amount of plus or minus ;38 is
specified. It is also stated -that the panel should be
rectangular and uniformly and smoothly finished.

Ebonite which (‘omphes with this cpemhmtl- n may
carry the mark of the British Engineering Standards
Association (‘“ BESA ).

The complete specification is set out in the British
Engineering Standards Association Specification No.
234-1925, just issued, together with details of the
methods of applying the tests for determining whether or
not the ebonite conforms ivith requirements. The specifica-
tion may he obtained from the Publisher’s Department of
the British Engineering Standards Association at 28§,
Victoria Street, I.ondon, S.W.1, price 1s 2d. post free.

INTERNATIONAL BROADCASTING UNION.

N December 16th the Council of the International
Broadcasting Union, sitting in Brussels, decided
that preference should be given to systematic endeavours,
based on a plan submitted by the technical committee, to
arrive at the best means of reducing the present inter-
ferences bhetween the numerous European broadcasting
stations. and a committee was appointed, composed of
Capt. Eckersler (Great Britain), Herr Harbich (Ger-
many), M. Dendron (France), Signor Bachini (ltaly),
and M. Rraillard (Belgium).

The committee will meet frequently under the chair-
manship of M. Braillard, and will report to the next
general assembly of the Union, which will take place
at Geneva.

In the meantime, technical experiments will be made
to determine the practicability of a proposed scheme
whereby the present broadcast waveband can be divided
up among, the stations of Europe, Asia, and North
Africa,

wwWwW americanradiohistorv com
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What to Do with Critics.

“If 1 were financial adviser to the
B.B.C.”" says a North Country listener in
championing the broadcast programmes,
“I'd larn people who criticise the stuff
you broadcast; I'd double, if not quad-
ruple, the charge for the yearly licence
at once.”” Very kind, to be sure; but he
would need to be something more than.
the B.B.C.’s “ financial adviser”’ to do
that. The B.B.C. has to be content with
what the gods, in the shape of the
Government, send it in the way of hard
cash.

[eNeNele)

A New Listeners’ Club.

Cardiff and Swansea stations have sct
the pace for other stations in the forma
tion of a Radio Guild (or Listeners’
Club) to enable listeners to supply com-
ments and suggestions in reference to
broadeast matter. Members of the Guild
will be supplied with reception cards on
which to make reports to the local Guild

By Our Special Correspondent.

committees, or to the Cardiff station, at
regular intervals. A social service sec-
tion of the Guild will ensure that no sick
or aged people shall be prevented
through poverty from hearing the pro-
grammes, and a scheme is heing prepared
by which such people may be supplied
with apparatus.  The Guild intends to
cover the area from Pembroke to Chelten-
ham and Exeter, and North Wales. The
Lord Mayor of Cardiff is the first presi-
dent, and NMr. E. R. Appleton is chalr-
man of the Committee.

[elele o)

“Bach’’ Broadcast.

Of alt the old masters of music that
broadcasting has helped to popularise (if
such a word can be applied to the classics)
3ach is perhaps the most prominent. A
shortened version of his < Christmas
(hratorio ” is to be conducted by Mr.
Percy Pitt in the London studio on
Sunday next (January 3rd).

TR g o
N
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AERIALS ON DUTCH CANALS.

tedious hours.

Many thousands of Hollanders, who make their per-
manent residence on canal boats, are resorting to broadcast reception to while away

The photograph shows a typicai canal boat fitted with wireless,

www americanradiohistorvy com

A Prolific Master.

Of all the vocal works which this pro-
lific master produced-——and he was in the
habit of writing one a week for the mag-
Nificent  choir at his  disposal—the
* Christinas  Oratorio ” is probably one
of the best knowu and most popular with
general audiences all the world over.
The solo parts will be taken by Dorothy
Sill, Enid Cruikshank, Leonard Gowings
and Roy Henderson.

[oReReRe)

Christmas Day Broadcasting.

Someone was spending a good deal of
money in the Personal column of a daily
paper for a week or two before Christ-
mas, in protesting against broadcasting
on Christmas day. The argument was
that the poor radio engineer deserved a
rest on this day of all days in the vear.
Listeners were asked to support the pro-
test and to petition for the closing down
of statious.

0000

A Public Service.

The attitnde of the B.B.C. was that as
a public service it was bound to provide
programmes at Christinas, just as a rail-
way company is bound to »run trains.
There are probably thousands of listeners
who have neither kith nor kin and to
whom broadcasting is a solace in their
loneliness. Other listeners rely on broad-
casting for the entertainment of their
guests, and the appreciative comments
received in previous years and again this
year are a reliable guide to the feeling
of the majority of listeners ou the subject
of Christmas Day broadeasts.

0002

*Treasure Island.”

Mr. Arthur Bourchier and his company
are to give a dramatised version of
““ Treasure Island”’ from 2LO on Tues-
day next (January 5th), which will be a
lobert Louis Stevenson night for
listeners, and will include the ‘“ Songs of
Travel,” set by the English composer.
R. Vaughan Williams, musical settings of
some of the poems from “ A Child's
Garden of Verses,” and a reading from
Stevenson’s works.

(oo e o)

5XX Breakdown.
‘the frequent interruptions in the
service from 5XX recently have all been
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doe to faults over which the engineers
haid no control. Circumstances seem to
have conspired against the staff ever since
the serial was brought down through the
weight of frost three weeks ago. I am
infurmed that in the event of any further
Lreaskdown during the morning transmis-
sions will be put out from 2LO.
Listeners, therefore, should not be too
ready to search for defects in their sets
if nothing comes through from 5XX, but
should first tune in to 2LO.

0000

The Announcers’ Pronunciation.

A Scottish newspaper gives a gentle
admonition to the announcers at 2LO for
their pronunciation of Scottish words,
over which, according to the critic, less
care is taken than over the pronunciation
of French, German, Spanish, Italian,
Russian and Chinese. But the announcers
regard the criticism as too metienlous,
and are asking whether listeners north of
the Tweed deserve anything better than
bad Scots; for haven’t more than 600

wireless pirates been detected in one
town alone?
0000
A Repeat Performance.
The only criterion by which the

B.B.C. can judge the value applied to
its programme is the view expressed by
the listener. It is for this reason that
a repeat performance of ‘ The Dweller
i Darkness,” which was written
specially for broadcasting, is to be given
on Jannary 4th. So great was the

- number of requests for a rebroadcast of

this work that thé opinion of the
Dramatic Department -as to its suitability
for broadcasting was fully justified.

0000

A/n Ea;rlier Weather Forecast.

A.wide demand appears to exist for the
earlier hroadcasting of weather forecasts
from 5XX. the general opinion among
farmers and agriculturists being that the
present morning forecast at 10.30 is
delivered too late to be of definite ser-
vice.  Opinion mostly converges upon
8 a.m. as being more suitable.

- 0000

A Question of Expenditure.

So far as the B.B.C. is concerned, a
7.50 or 8 a.m. weather broadcast would
mean an additional expenditure of ap-
proximately £1,000 a year and practically
a 20-hour day service from Daventry ; but
the service would be provided by the
B.B.C. if it were found practicable by

the other interests concerned.

0000

’

Collecting Weather Data.

It may, however, be recalled that when
the facilities were introduced it was ex-
plained that 10.30 was the earliest hour
at whieh the Air Ministry could get the
message out. The message is the result
of data collected by the Air Ministry
over a wide area of sea and land from
7.30 each morning. Naturally, the colla-
tion and arrangement of the necessary
details to give a veliable forecast is a
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FUTURE FEATURES.
Sunday, January 3rd.

Loxpon.—8 p.m.,
relayed from
Walbrook.

BrrMINGHAM.—8.20 p.m., Orches-
tral Concert. ’

BourNEMOUTH.—3.30 p.m.,
phony Concert.

Carprrr.—3.30 p.m., A Light Con-
cert.

MancuesTER.—3.30 p.m., ¢ Charm’d
Magic Casements.”

NEwcasTLE.—3.40 p.m.,
by John Drinkwater.

Grasgow.—9.15 p.m., Light Or-
chestral Programme.

Organ Recital
St.  Stephen’s,

Sym-

¢ X0,

Bq Monday, January dth.

i NEwcasTte.—10.30 p.m., Novocas-
trian Nights, No. 2, * The
Black Gate Mystery.”

AperDEEN.—8 p.m., Auld Yule
Night—Sowens Nicht.
Berrasr. — 7.30 p.m., Musical

Comedy. 9 p.m., 16th and
17th  Ceniury Instrumentat
Musie.

Tuesday, January 5th.

LoxpoN. — 8 ““ Treasure
Island.”

Wednesday, January 6th.
LoxpoN.—8 p.m., ¢ The Dogs of
Devon.”
BirMINGHAM.—8 p.m.,
with Mozart.
MancrESTER.—8 p.m., Lancashire
Talent Series—III., a Contri-
bution by Oldham.

pom.,

Thursday, January 7th.

Csrp1eF.—8 p.m., ‘* An Ideal Hus-
, band,” by Oscar Wilde.
MANCHESTER.-—7.30 p.n., Hallé
Concert relayed from the Free
Trade Hall.

Friday, January 8th.

BirMrycuam.—8 p.m., Ballad Con-
cert.
BourNEMOUTH.—T7 p.m.,
_and Orchestral.
CArprrr.—7.30 p.m.,
(Bizet).
NEewcasTLE.—8 p.m., Violin Recital
by Godowsky. ’
Grascow..—8 p.m., Variety.
BeLrast.—8 p.m., Scandinavian
Music. 9 p.m., Gipsy Music,

Dramatic

“ Carmen "’

. Saturday, Januar;' 9th.
MaNcHESTER AND 5XX.—7.45 p.m.,
‘* Romeo and Juliet ”’ (Gounod).

ABERDEEN.—9 p.m., An Hour of
Choral Mustie.

' \
matter which must take time and con-
sideration. ~The Ministry of Agriculture
has stated that if it were possible to
give the forecast earlier, that would be
done. This wohld indicate that the
Ministry considers an earlier forecast
impossible. ’
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Then—and Now.

As showing the hold that broadcasting
has gained in rural districts, it is inter-
esting to note the estimate that upwards
of ten thousand persons are interested in
receiving the forecast from 5XX. When,
about two years ago, a similar forecast
was obtainable from telephone exchanges
after 5 p.m. each day, only a few
hundred people throughout the British
Isles regularly availed themselves of the
facility, and it was eventually dropped.

cooo0

Disproportionate Criticism.

The attitude of captious criticism
adopted in certain quarters over the
alleged refusal of the Post Office, or some
other Government Department, to allow
the B.B.C. to transmit alternative pro-
grammes from Marconi House during the
Christmas season is very short-sighted and
shows an absolute lack of proportion ‘on
the part of the critics. Everyone most
closely concerned with broadcasting and
other wireless services in this country
admits the vital necessity of considering
applications for specific facilities in their
relation to, and probable effect on, other
claims on the use of the ether; and it has

.yet to be shown that broadcasting facili-

ties are curtailed through mere capricious-
ness on the part of Governiment officials.
cocoo

Gramophone Records.

A revision of great importance is to
take place in the programmes in the New
Year. At present the 7.25 p.m. musical
interlude has been provided by gramo-
phone records.

cocoo
Changes Contemplated.

But it is probably true that variety is
the keynote of success in broadcasting.
The B.B.C., therefore, propose to devote
part of the gramophone transmission time
to another kind of musical entertainment.
This will take the form of broadcasts of
the standard works of pianoforte and
other musical literature.

0000

Weekly Series.

The first week of the series, beginning
on January 4th, will consist of Preludes
and Fugues chosen from the ¢ 48’ by
Bach, played by that able Bach exponent,
Mr. Claude Biggs. Many other important
piano and other musical works will be
broadcast in weekly series; in the week
commencing January 11th, for six nights,
the whole of Chopin’s pianoforte studies
will be played by Mr. Maurice Cole. As
a general rule the classics and moderns
will be alternatedo\\gegk by week.

Q

Breaking Up the Talk Periods.
These transmissions will occupy roughly
a quarter of an hour. They will provide
the variety necessary to break up a long
period of talk such as one ordinarily has
between 7 and 8 p.m.
o000

A Brass Band Contest.

The winners of the recent brass band
contest from S5NO are to broadcast from
the Newcastle studio on January 2und.
This is the Leasingthorne Colliery Prize
Band, conducted by E. Smith, Senior.
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FADING ON SHORT WAVES.

A Mechanical Model Illustrating Wave Polarisation.

By E. F. W. ALEXANDERSON.

practical radio engineer it is

gratifying to be able to state
that enough has now been learned
about vertically polarised waves to
create a new and promising field of
radio communication, as evidenced ; -
by the decision of the Radio (or. ; @° ingemious
poration of America to proceed
with its chain of short wave
stations in the Pacific Ocean. The stations which
will thus be built will have antenna systems of the type
classified as short-wave high-angle radiators. So far
these tests have shown that the horizontally polarised
radiation is superior to vertical radiation.

]I 1 ROM the point of view of the

waves.

Rotation of the Plane of Polarisation.

I have a mechanical model made up for studying wave
polarisation in the General Electric Laboratory, Schenec-
tady. ‘The model consists of weights suspended in such
a way that they are free to move in all directions.
Twenty-two of these weights are arranged in a row and
connected together by rubber bands. Each weight is
suspended from a yvoke and
an equal weight hung on the
other side of the yoke to
serve as a counter-weight.
A screen is set up so as to
hide the counter-weight and
avoid confusion in obscrving
the wave motion. This
model was set up especially
to study the twisting of the
plane of polarisation, and
the. experiment has strik-
ingly confirmed the theory
which it was intended to

illustrate.  This theory is
briefly the following :—
We will assume that

the medium through which
the radio waves pass has
such characteristics that the
velocity of propagation for
a vertically polarised wave
differs slightly from the
velocity of the propagation
for a horizontally polarised
wave. It is not necessary
for the present purpose to
try to explain the reason for
this difference in velocity.
We may assume that the
reason for it i1s due to the v _
electrostatic and magnetic
effects, to the retarding effect

...... B

In a previous issue (Seplember I6th,
1925) a description was given of a
horizonlal loop aerial system used for
the fransmission of verlically polarised
In order lo give a clear con-
ception of the waves generaled by lhis
aerial, Dr. Alexanderson has consiructed
mechanical device lo
illustrate polarisation effects.

of the velocity of the- verfically
polarised wave passing close to the
earth, or, on the other hand, due to
properties of free electrons in the
upper atmosphere.  Whatever the
cause may be, we may assume that
such -a difference of velocity exists,
and the mechanical madel has been
constructed so as to reproduce such
conditions. The weights on both
sides are tied together with rubber bands. Wave
motion in the horizontal or vertical planes can thus
be studied independently, and these two wave motions
may be adjusted for different velocities. A wave started
in the vertical plane maintains itself vertically, and a
wave started horizontally maintains itself horizontally.
If, however, a wave is started in a plane 45 degrees
between the vertical and the horizontal, it is found that
the wave motion proceeding therefrom assumes the shape
of a corkscrew. The straight line oscillation of the first
weight is passed along as an elliptical motion which
gradually widens into a circle. Then this circle
narrowed down again to an ellipse, and finally a straight

Dr. Alexanderson with the demonstration model for studylng wave form. A screen is erected
between the two sets of weights 1o avold confusion when observing the wave motion.

A 45
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Fading on Short Waves,—

line at right-angles to the
original line of oscillation.
This is exactly in accordance
with the theory. ‘The point
where the wave has shifted
its plane of polarisation go
degrees 1s the point where
the faster of the two waves
is half a wavelength ahead
of the slower wave. From
this point onwards the wave
proceeds,  repeating  this
peculiar corkscrew motion.

Fading.

The fact that the twisting
of the wave is due to differ-
ent velocities in the two
planes of polarisation can
also be demonstrated by this
model.  For this purpose
the rubber bands are added
to the counter-weights. The
effect of this is to change the
velocity of propagation in
the vertical plane, whereas
the velocity in the horiontal
plane has not been affected
because only the vertical motion is transmitted to the
counter-weights by the suspension vokes. The system
can thus be adjusted so that the velocities in the hori-
zontal and the vertical planes arc exactly equal. After
this has been done it is found that the tepdency to cork-
screw motion disappears and the wave remains strictly
in the plane in which it has been started.

While this mechanical experiment does not bring out
any new facts that were not known from the classical
theory of wave motion, it helps us to visualise the main
phenomena in the radio wave propagation which we are
trving to explain. ‘The phenomenon of a constantly
shifting plane of polarisation, which we discovered
experimentally in tests bétween Schenectady and Long
Island, can thus easily be explained.

This conception of the wave motion is also a help in
explaining the phenomena of fading. There is already
experimental evidence' that fading is a phenomenon of
interference. In other words, the fading is due to the
fact that the radio waves arrive at a eertain point through

X " Appleton and Barvett. Proc. Roy. Soc. A., Vol. 109, p.
621. 1925.

DECEMBER 30th, r92s.

Rotation of the plane of polarisation due to a. difference ot velocity between the horizontal anid
vertical components of the waves:

two paths. The waves will sometimes add to each other
and sometimes neutralise cach other. If we keep in mind
the observations on the mechanical model that the waves
in the two planes can be traced through separatelv and
distinctly, we may conclude that the two paths of the
radio wave which produce fading are not necessarily two
separate physical paths, but may be the two paths in the
horizontal and the vertical plane of polarisation. For
further illustration of this we can, in the mechanical
model, introduce a detector. If we place this detector
at a certain distance from the origin we find that the
detector gives no response when the system is adjusted
for different velocities of propagation, whereas it gives
a maximum response when the system is adjusted for
equal velocity in the horizontal and vertical planes. The
phenomena of fading has thus heen reproduced mechani-
cally through polarisation in a single wave path.

Tt is not hereby suggested that this mechanical equiva-
lent is sufficient to explain the fading in actual radio
transmission. It is, however, offered for what it mav
be worth as a help to interpret the many observations
in actual radio transmission which are being accumulated.

“ Radio Communication Co., Ltd.” (34-
35, Norfolk Street, Strand, W.C.2).
Tllustrated catalogue of * Polar *’ sets and

components.
0000

* Marconiphone Co., Ltd.” (210-212,
Tottenham Court Road, London. W.1).
Publication No. 364F, dealing with Mar-
coniphone and Sterling radio  receivers,
accessories, and components. Publication
No. 433, describing Marconiphone re-
ceivers, tvpes 21, 31, 41 and V2, Voa,
and VB4,
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“L. McMichael,

W.C.2).

CATALOGUES
RECEIVED.

House, Norfolk Street, Strand, London,
Pamphlet illustrating and de-
seribing MH components.

“ A J. Stevens and Co. (1914), Ltd.”
(122-124, Charing Cross Road, London,
W.C.2. Illustrated catalogue of A.J.S.
cabinet receivers and loud speakers.
Pamphlet describing 2-valve type ““Z.7
Pamphlet illustrating A.J.8. choke units.
Publication No. 115, relating to A.J.S.
components and accessories.

cooO0
Ltd.”” (Hastings ““ Dygdill's Patents,” (Hazel Grove,
Stockport).  Card illustrating varions

patterns of electric light fittings for work-
shops, ete.

i
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CONDENSERS IN SERIES.
Graphical Aids to Calculation. 0002

By C. F. SMITH.

945

ftt

HE experimenter often spends much
time in finding a suitable fixed v
condenser for his purpose, and 0-0015
the desired result may be obtained by con-
necting two or more in series or parallel.
It the approximate value is known a few
calculations show which of the available
condensers will give the right combination,
and the nearest commercial condenser may
be obtained subisequently. The writer
recently had occasion to do this, but find.
ing the calculations rather irksome used
two graphical methods recommended by
him in experimental optical calculations. {
The capacity of a number of condensers in \
parallel is equal to the sum of the capaci 0-00051- T r
ties, and there is, of course, no dithculty = JELRIEA
in performing the simple addition. =8 { janE:
The capacity of a number of condensers in C
series is expressed by the following formula
i which C = total capacity in microfarads, 3 !
C,, C,, C,, etc., = capacity in microfarads :f‘l:i 4
Ny wpyr O P ) al Y %
of eachi condenser unit : + E; 00005 T T OB,
C 1 iGy o CAPACITY IN mfds

Fig. 1.—Graph for calculating the effective capacity

0:0002; 00001 r 00002 of condensers in series.

CAPACITY IN mtds
o
o
S
F

or (in the case of two condensers) :—
"l 3 C'_’

The graphical methods to be described en-
able the value of C to be obtained quickly and
with sufficient accuracy for most purposes.
00003 000015 0-0003 T!)e value of C, or (, can be obt.uinc(l

with equal facility, but this case is not
likely to arise so often.

Referring to Fig. 1, the diagram contains
the usual horizontal and vertical lines of
the ordinary graph, and is drawn on
squared paper. ~Each of these lines is
divided to represent capacity in micro-
farads. A line may be drawn from o at
s 15 degrees, but this may be omitted with-
out inconvenience when working on

» goned squared paper.
1 To obtain the capacity of two condensers in
0001 100005 0001

series marked respectively o0.0005 mfd. and
o.oot mfd., a line is drawn from A (0.001

0'00044 00002 00004

00005+ 000025 00005

CAPACITY IN mfds
CAPACITY IN mfds

& 0002 10001 o002 mfd.) on t.he \'vrticn’l a.\'_i,? to B (0.0003 mf(;l.)
L8 0003 0002 10003  on the harizontal axis. “This resultant capacity
' 0-003 is found by dropping a vertical line from C
e A = 7 B to the horizontal axis, and the value 0.00033
s , ' is read off at Iv,.

- Fig. 2.—Another graphical method, The spacing of the divisions is proportional to The effect of the addition of a further con-
the reciprocals of the capacities sho;}-r:\.‘“:"l:‘i(lieBtllte scale used for C; is twice that denser of o.00z mfd. is seen by (lrawing A

o A 47
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Condensers in Series.—
hne from E, to o.oo2 on the vertical axis, the total
capacity then being equal to 0.00028 mfd.

The second graphical method is shown in Fig. 2, and
consists of three parallel lines separated by equal dis-
tances. The two outside lines are marked off to repre-
sent reciprocals of capacity -in microfarads.

. 1
Thus the reciprocal of o.co2 mfd. = - = 300,
5
0.002

and this with other values are plotted to scale. The
middle line is marked off to a scale twice that of the
outside lines. In order to find the capacity of two con-
densers in series, a line is drawn {from sclected points on
the lines A, B, the result being read off at its intersection

World
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on C.  The values shown are the same as in Fig. 1, viz.,
o.cor mfd. and o.ocoos mfd., the result being o.00033
(read oft on C,). The first diagram proves more con-
venient in practice, and in the experience of the writer
saves time and temper.

Although perhaps of less interest to amateurs, it may

; T T i
be noted that the formula for resistance ==—=—-F—~ etc.,

R 7 7
may also be solved by the above methods, or, indeed, any
formula of the same character. A modification of either

3 I I bs
diagram enables formule such as ., =~ — ~ to be
A 231 ay

solved.

BROADCASTING AND THE FARMER.
Some Forgotten Benefits.

ing as a beneficent influence in the lonely life

of thé¢ countryman. Few city dwellers, however,
care to take th&trouble to consider precisely what services
broadecasting can render to the sons of the soil.

A stimulating address on this topic was recently de-
Tivered before the Advertising Club of New York by
General J. G. Harboard, President of the Radio Corpora-
tion of America. The speaker justified his claim to
knowledge of farm conditions by referring to the days
of his youth, which were spent in laborious work on a
Kansas farm.

After emphasising the lonely rigour of farm life,
General Harboard laid stress upon the farmer’s lack’ of
contact, not only with the world of events, culture, and
entertainment, but with the markets, by means of which
produce can be disposed of.

He affirmed that many farmers, lacking immediate
knowledge of market conditions, sell their crops on a
‘“ hit or miss ’’ basis. Sometimes produce is shipped to
markets that are already glutted, while other markets
clamouring for this class of product are neglected simply
through the farmer’s lack of timely information.

NO one is inclined to doubt the value of broacdcast-

Vital Market Information.

I'arm news does not necessarily interest evervhody, but
it is well that the townsman should make allowances for
the necessities of his country cousin.  ‘‘ The city
listener,% said General Harboard, ‘“ who tunes in on a
station only to hear a voice reeling off the price of White
Leghorn eggs, fancy cabbages, red onions, and pork,
where he had hoped to hear jazz, may not be much im-
pressed with the value of market reports. But at that
very moment there are thousands of men on farms who
have laid aside everything else in order to listen in on
what is, to them, business information.”’

The announcer may herald the approach of a cold spell ;
to the comfortably housed townsman this may mean little,
but to the farmer warning of cold weather immediately
suggests a long train of duties. The orchard may have
to be protected from frost, the hen houses closed. Pumps
and pipes will probably require to be drained and the
radiators of tractors and cars gay have to be emptied.

A 48

During periods of harvest, Lroadeast weather reports are
of inestimable value, and it must be remembered that the
tarmer has literally to ‘“ make hay while the sun shines.”

The question of obtaining the right kind of labour at
the right moment can be simplified through the agency
of broadcast information. Again, the farmer will be
prepared for cattle epidemics, when he has received infor-
mation and advice from the“local broadeasting station,
and the same source will also furnish him with help in
contending with insect pests. Rapid advance has been
made in America in the development of a system of
broadcasting stations specialising in agricultural courses
and lectures organised in co-operation with the State
Agricultural Colleges. Thus the American farmer has
access to the latest information regarding modern methods
of farm management.

The Lighter Side.

In the course of his address General Harboard drew
attention to the lighter side of broadcasting and its influ-
ence upon the home life of the farmer and his house-
hold. The farmer’s life is not confined entirely to the
hay field and the fowl run, and entertainment is as wel-
come to him as to the ‘“ man-about-town.”” In this
connection, the versatility of broadcasting is of real ser-
vice. Seated round the hearth the farmer and his family
can listen to Grand Opera with the same sense of exclusive-
ness as the millionaire, and there are no limits to the
variety of entertainment which can be brought within the
four walls of the farmhouse. General Harboard, speak-
ing, of course, as an American, went so far as to say that
radio had a greater application to the farm than to any
other phase of national existence. Not the least impor-
tant service offered Iy radio was that of keeping the young
people on the farm, a very pressing need at the present
day in the majority of civilised countries.

Certain differences undoubtedly exist hetween farm con-
ditions in America and in Great Britain; but many of
General Harboard’s remarks apply with equal force to
the case of the British farmer. Evidence is accumulating
as to the value of the B.B.C.’s weather reports to farmers,
and not a few reports go to show that valuable crops have
been saved in consequence of timely weather forecasts.

(-4
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Definitions of Terms and Expressions commonly used in Wireless
Telegraphy and Telephony.

This section is deing continued week by week and will form an authoritalive work of refercnce.

Perimanent Magnet. A magnel made of
special tempered steel which holds its
magnetism to a considerable degree and
for an indefinite length of time after
the hagnetising force has been re-
moved. Cf. ELEcTRO-MaGNrET.

Permeability. The measure of what may
be termed the * magnetic conductivity *’
of a substance, i.c., the extent to which
magnetic lines of force will pass
through the substance under given con-
ditions. Permealbility is defined as the
ratio of the flux density in the sub-
stance to the magnetising force produc-
ing that flux density. If B is the flux
density in, say, a piece of iron and H
is the magnetising force (1.e., the flux
density which would be obtained in
air or any other non-magnetic material
with the iron removed but otherwise
under the same conditions), the perme-
ability of the iron is equal to B/H and
is usually denoted by u. The perme
ability of air and all nen-magnetic mate-
rials is unity, but that of iron varies
over a wide range according to the flux
density in the iron and the quality of
the iron or steel alloy, etc., having a
maximum value at that flux density
which is reached just hefore suturation
commences. See RELUCTANCE.

Permeability Curve. A graph showinug
the relation hetween the flux density in

- a magnetic material and the perme-
ability.

Permeance. The reciprocal of permea-
bility, i.e., magnetising force divided
by flux density in a magnetic material.

Phantoin  Aerial. Another name for
artificial aerial.

'T Phase, or Phase Angle. A term applied

< to an alternating current, voltage, etc.,

to denote the value at any instant in

\ terms of an angle, one complete cycle

e > representing 360°. See RoraTine VEC-
Tors and PwasSE DiFFERENCE.

Phase Difierence, or Phase Displacement.
Two dalternating quantities, such as
voltage and currvent, of the same fre-

| quency are said to differ in phase when

- they are not in step, i.e., when they do

not pass through their respective maxi-
mum positive values at the same in-
stant, or through their zero values at
the same instants. ¥or a eine-shaped
wave the instantaneous value can be
represented as being proportional to the
== sine of an angle, one complete cycle
being equivalent to 3600 ov 2 radiuns

(see Rorating VEecrors). Now, when
two quantities are not in phase, the re-
spective angles corresponding to each
quantity at any given instant are not
equal, and the difference between these
two angles is called the “ Phase Differ-
ence.”

Suppose a phase difference exists be-
tween an alternating voltage and an
alternating current in a circiut and that
the current reaches its maximum posi-

!
i

]
]
! CURRENT
1
|
h |

kU 2%

VOLTAGE

I’hase difference. Current lagging behind
voltage by an angle .

tive value some time less than that of
half of a cycle after the voltage passes
through its maximum positive value;
then the current is said to lay behind
the voltage by an angle ¢, where ¢ is
the difference of the respective plase
angles at that instant, or the voltage is
said to lead the current by the angle ¢.
In terms of rotating vectors the phase
difference is equal to the angle hetween
the two vectors representing the two
alternating quantities in question.

In the particular case when the volt-
age and current are out of phase by 90°
{or #/2 radians), i.e, by exactly a
quarter of a cycle, they are said to be
‘“in quadrature.”’ The angle of phase
difference cannot bLe greater than 90°
in an ordinary circuit which does not
give out elecirical power. For a pure
inductance withont the presence of ve-
sistance the current would lag by 90°,
and for a condenser the current leads
by 90°. See ALTERNATING CURRENT CiR-
crirs, Power 1N A.C. Circvits, and
Roraring VEcTORS.

Phone.  Albreviation for telephone.
Photographic Recorder. An instrument

for recording high-speed Morse signals
photographically. A light spot pro-
jected from a sensitive galvanometer of
special construction is thrown on to a
moving photographic film so that the
deflections are recorded on the film.

wwWwW americanradiohistorv com

Plain  Aerial.  Term applied to the
arrangement where the sending or
receiving  apparatus is.  connected
directly to the aerial, without any
wnductive  coupling  or intermediate
tuned circuit. Such an arrangement
usually gives flat tuning.

Plate. The name commonly given to the
anode of a thermionic tube. It is
usually in the form of a cylinder sur-
rounding the cathode or filament, and it
is due to the difference of potential
applied between the plate and the fila-
ment that e/ectrons are drawn off from
the filament.

Plate  Battery. See Hrcit - TENSION
BarrEny.

Plate Circuit. That part of a valve cir-
cunit which is connected to the plate or
anode, i.e., the circuit from the plate to
the high-tension bhattery.

Plate Current. The current flowing
through the plate circuit external to a
thermionic vulve and between the plate
and filament inside the valve. With a
hard valve the current inside the valve
is in the form of a stream of negative
electrons emitted from the filament,
and in the case of a soft wvalve it is
composed partly of electronic emission
and partly of conduction through the
tonised gas.

Plate Impedance. See INTERNAL Iayreb-
axce (of thermionic valve).

Plate Potential or Plate Voltage. The
electrical potential or voltage of the
anode of a thermionic valve above that
of the negative end of the filainent, i.e.,
the potential difference between the
plate and the negative end of the fila-
ment. As the name implies, the onode
always has a positive potential with
respect to that of the filament.

Pliotron. The name sometines given to a
three-electrode valve which 1s particu-
larly %ard, i.c., one in which the
vacuum is particularly high.

Plug-in Coil. A tuning coil or other coil
with a plug and socket attached to it
for making quick connection and dis-
connection with a civcuit which is pro-
vided with a corresponding plug and
socket. The arrangement is such that
the plug on the coil fits into the socket
connected to the circuit and vice versa.

Plug-in Transformer. A high-frequency
transformer which forins a separate
unit from the receiving circuit and in
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Dictionary of Technical Terms.—
which the ends of the two windings are
connected to two pairs of pins which
fit into a suitable combination of
sockets counected to the receiving cir-
cuit, for example an ordinary valve

Plug-in H.F, transformer,

holder.  Such a transformer is easily
and quickly interchanged with similar
transformers of different wavelengths,
so that with a suitable set of such trans-
formers any desired range of wave-
lengths can be covered.

Polarisation (of a battery). In some types
of primary cells hydvogen accumulates
on the positive electrode and sets up a
counter  electromotive  force  which
lowers the effective voltage of the cell,
this effect being known as *‘ polavisa-
tion.”” In cells which have this ten-
dency an oxidising agent known as a
“ depolariser *’ is provided to ahsorb
the hydrogen as it is liberated. See
LecLaNcui CeLL. .

Polarised  Efectro-magnet. A magnet
which is partly un electro-magriet and
partly a permanent magnet, so that only
part of the maynetic flux is due to the
wmagnetising eurrent. A flow of current
in the coil may either increase the
magnetic flux or decrease it ac-
cording to the direction of the current.
Such an arrangement is used in order
that the iron may be operated at the
steepest part of its magnetisation curve,
thes giving a maximum change of flux
when  the magnelising current is
increased from zero to some small value.

Polarised Relay. A relay in which a soft
iron armature is kept magnetised by a
permanent magnet, one end of the arma-
ture being situated between the poles
of an electro-magnet so that its deflec-
tion will te in one direction or the
other according to the direction of the
current through the magnetising coils
of the electro-magnet.

Pole. (a) That part of an electro-magnet
or a permanent magnet where the lines
of magnetic force enter or leave the
iron. (§) The terminals of a battery or
cell or a generator are commonly
referred to as poles, the positive ter-
minal being called the positive pole,
otc.

Polyphase. Refers to a system in alternat-
ing currents in which the circuit consists
of a number of separate branches or
‘“ phases >’ in which the currents all
have different phase angles, the current
in any one phase being displaced from
the current in the next by a definite
phase angle. See TIIREE-PHASE.
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Polystage Amplifier. See
AMPLIFIER.

Positive Charge. The quantity of elec-
tricity carried by a body when it is

[
MCULTISTAGE

positively electrified. See Posimive
ELECTRIFICATION
Positive Electrification.  According to

modern theory a body is said to be
positively electrified when its molecules
contain a deficiency of negative elec-
trons. Cf. NEGATIVE ELECTRIFICATION.

Positive Electrode. See DPosiTive PoLk.
Positive Electron.
Positive Ion. See Ions.

Positive Pole. In any piece of apparatus,
the pole or electrode which is at a posi-
tive potential relatively to the other
pole, and therefore in a generator or
cell, the positive pole is the one through
which the current leaves the cell or
generator, whercas in the case of a piece
of apparatus which absorbs electrical
energy the positive pole is the one by
means of which the current enters.

Post Office Box or Post Office Bridge. A
Wheatstone bridge for measuring resis-
tances, made in a compact form for
portability.  The resistance of the
various “arms >’ of the bridge are en-
closed in the box and are controlled by
plugs inserted in,.or withdrawn from,
sockets between brass blocks to which

See ProToN.

Post Office box,

the ends of the resistance coils are con-
nected. A plug inserted between two
of these brass blocks short-circuits the
ends of the resistance connected
between them.

Terminals are provided for connect-
ing the battery, galvanometer, and
unknown resistance, and also two tap-
ping keys for closing the battery and
galvanometer circuits.

Potential and Potential Difference. 1In
electrostatics the potential at a point is
defined as the work done in bringing a
unit positive charge from an infinite
distance away to that point and the
potential difference between two points
as the work done in mnoving a unit posi-
tive charge from the one point to the
otker.  Thus potential is that which
tends to drive electricity from one
point to another, and may be looked
upon as a sort of electrical ‘‘ pressure ”
which tends to drive relectricity from
a point where the potential is high to
a point where it is low. It is analagous
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to fluid pressure which tends to drive
a current of fluid from a place where
the pressure is high to a place where it
is low.

Likewise in current electricity the
potential difference between two points
(such as the ends of a resistance) is the
difference of electrical pressure between
those points driving or tending to drive
current from one point to the other. A
potential difference is set up at the ter-
minals of a cell as a result of the
clectromotive force cxerted- inside the
cell nr at the terminals of a generator by
the E.M.F. induced in the windings,
Potential and potential differcnce are
measured in the same units as E.M.F,,
i.e., in ©olts, and for this reason poten-
tial difference is often called wvoltage.
One volt is the pressure or potential
difference required to drive a current of
one ampere through a resistance of one
ohm.

Potential Divider. A high resistance con-
nected up in the manner of a wotentio-

e V.
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Connections of a potential

divider for deriving a

small voltage v; from the
main voltage V,

nieter so that a known fraction of the
P.D. across its ends can be tapped off a
fixed portion of the resistance.

Potential Drop. The potential drop in
any part of a circuit is the voltage or
potential difference which is ““ used up”’
in driving the current through that
part of the cirenit. For D.C. it is
given by th: product of current and
resistance, and for A.C. by the prodnct
of current and impedance.

Petential Gradient or Potential Slope.
The number of volts per centimetre be-
tween two points in a dielectric or insu-
lating material ; it is a measure of the
electric stress set up in the dielectric
and the maximum potential gradient
which a dielectric can stand without
breaking down is called the dielectric
strength of the insulating material.

Potentially Operated Device. A piece of
electrical apparatus which is operated
by changes of potential alone, and thus
takes no current (except perhaps a
negligibly small capacity current). The
ordinary three-electrode valve provides
an example of such a device when used
m such a manner that no grid current
flows.

Potentiometer. A vesistance arranged so
that a fraction of the total P.D. across
its ends can be tapped off a portion of
the resistance. It is usually understood
that the position of one of the tappings
is variable, sn that any voltage from
zero to the full value of the P.D. across
the resistance mav be obtained between
the tappings. When the tappings are
in fixed positions the device is termed, a
potential divider. In nearly every case
one of the tappings’is taken from one
of the extreme ends of the resistance.
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[ atest Products of the Manu.facturers.

LOW LOSS INDUCTANCE FORMERS.

A number of very good designs have
been put forward for the construction of
low loss coils, though the making of a
really efficient coil usually involves some-
what diffienlt constructional work. Apart
from considerations of shape and the
relationship befween length and diameter,
the general aim is to remove solid di-
electric material from between and be-
neath the turns, making the coil, as far
as possible, self-supporting.

To achieve this  object Inller’s
United Electric Works, Ltd., Sparta
House, 176, Tottenham Court Road,
London, W.1, ‘have introduced a new
form of moulded cbonite tuhe carrying
six slotted vibs upon which the wire is
wound. The slots keep the turns of wire
in place. rendering a uniform distance
from twrn to turn, and provide the neces-
sary air spacing. With turns of wire
resting on the face of a former the turn
to turn electrostatic strain is partly set
up through the solid material of which
the former is composed, and thus by the
use of the supporting strips an improve-
ment in the efliciency of the winding is
brought about,

<ETTTCTOTTRR VR WRIN AL

Low loss ehonite former, a recent product
of Messrs Fuller's United Electric Works,
Ltd.

The slots produce a winding with a
pitch of 14 turns to the inch, with & mean
diameter of 34in. The height of the sup-
porting strips above the cylindrical tube

is approximately jin. and the maximum
diameter is 34in., while, the former being
supplied in lengths, pieces can be cut off
to any required dimensions. The entire
absence of screws or other metal parts
in the construction of coil formers of this
type is a good feature.

The introduction of moulded ebonite
strips which would fit over the support-
ing pieces having slight projections to
engage between the turns would facili-
tate the construction of conpled indue-
tances, as 1t is invariably the case that
colls of this sort need to be fitted with
primary windings.

A 1lin. length of low loss former wound
with 22 turns of No. 24 S.W.G. wire.

coo0o0

THE EFESCA REGENERATIVE
AERIAL TUNER.

The tapped coil is a very convenient
method of tuning over a wide wavelength
range, and, provided the switch arm short
circuits a pair of studs to screen that
part of the winding which is not in
circuit, there is probably litile to choose
as regards efficiency between the plug-in
type of coil with its two-pin mounting and
specially shaped multi-layer winding and
the single laver tapped solenoid.

The Efesca aerial tuner manufactured
by Falk, Stadelmann.& Co., Ltd., 83,
Farringdon Road, London, E.C.1, con-
sists of a single layer cylindrical coil
enclosing a pan of coupled coils for pro-
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viding aerial doose coupling or reaction.
The reaction coil, therefore, only couples
with a portion of the tuning inductances,
and the extent of coupling is not materi.

The Efesca regenerative tuner. A device

for aerial tuning up to a wavelength of

2,600 metres and which gives the necess-
ary reaction control.

ally affected by changes in the size of
the tuning inductance. The switch con-
tacts are totally enclosed. and the reac-
tion coupling is operated by a small con-
centric knob with spindle passing throngh
the hellow spindle of the switch.

In conjunction with a variable con-
denser having a maximum capacity of
0.6005 wfd. and connected in parallel
across the inductance, the manufacturers
state that the tuning range is from 150
to 2,600 metres, and it is therefore a
useful instrument for tuning over all
wavelengths nsed for broadcasting. The
end dises are of ebonite, all terminals and
screws are lacquered, and the winding is
protected by a polished ehonite covering.
A dial is supplied for attaching to the
front of the instrument under the nut
which is used for one-hole fixing, the in-
dnctance value increases by rotating the
knobh in an anti-clockwise direction.

0000

THE ORMOND REDUCTION GEAR.

The recent trend in the development of
condenser design is to dispense with the
vernier plate and substitute a reduction
gear so as to permit of calibration. Many
forms of reduction gearing for propelling
the moving plates of the condenser have
already appeared, the majority of them
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making use of a train of pinions which in
many instances permits of play between
the operating ‘spindle and the plates due

to the almost unavoidable slackness
which occurs when meshing toothed
~ wheels.

o]

s
The Ormond friction reduction gear.
The end of the spindle makes friction
contact with the pair of discs which
-engage on the rim of the container. Ball
races and adjusting screws are provided.

The new Ormond design consists of pro-
ducing a slightly bevelled face, shown at
A in the accompanying diagram, on the
end of the concentric spindle used for pro-
ducing critical adjustment. 'This face en-
gages on the rims of a pair of dises, caus-
ing them to revolve as the central shaft
is rotated. These discs in turn engage on
the raised rim of the metal piece used to
contain the reduction gearing, and thus
when rotated travel round the rim and
carry the moving plates with them. The
correct operation of a device of this sort
depends essentially on obtaining a criti-
cal degree of friction at the faces of con-
tact through which the drive is obtained,
and very careful consideration has been
given to this matter in developing the
design. Tt will be seen that an adjustable
two-ended spring C controls the friction
produced by the revolving discs, and end
friction in the bearings is eliminated by
thrust ball races B. Another improve-
ment to be found in the new type conden-
ser is the substitution of the spring
washer formerly fitted at one end of the

. spindle by a substantial ball race housed
in a plated hrass cup. The other bhear-
ing, moreover, is split to provide a smooth
friction contact with the spindle.

Althongh marketed at a popular price
this new Ormond condenser is fitted with
a movement which definitely avoids back
lash, and the reduction ratio, whilst not
being excessively low, provides for ob-
taining a most critical adjustment. A
quick motion is also provided.

cooo0

THE STORAD H.T. BATTERY.

Although it may at first be thought that
the sections of a high-tension accumulator
battery need be of only the simplest con-
struction in view of the low ampere hour
capacity required, many points must be
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considered if the battery is to give long
service. The cells being small, the re-
quired charging rate is apt to be exces-
sively low, and in consequence will often
be exceeded, bringing about a consequent
deterioration of the plates, For this
reason the Storad battery, an American
product marketed in this country by R. A.
Rothermel, ILtd., 24-26, Maddox Street,
Regent Street, W.1, is provided with
plates which are supported on leaden
frames over }in. in thickness. Liberal
ampere hour capacity is produced by
using plates of ample size, about 3} x1lin.
The plates are pasted right into the in-
terior of the hollow cast grids and there
is little danger of the paste falling out as
the discharge rate even for a small bat-
tery is extremely low.

Both wood and perforated ebonite
separators are placed between the plates,
the outer container being of glass, and

One of the cells of the Storad battery.

the screw on top of ‘moulded ehonite.
Nearly an inch of clearance is allowed
beneath the bottom of the plates to pro-
vide ample space for sediment. The
cells are interconnected by means of cast
lead bars and the use of brass terminals
is entirely avoided.

The Storad battery is undoubtedly
capable of giving Jong service without
deterioration, and the method of sealing

, The General Radio Co.’s telephone tags

AN
\
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GENERAL RADIO TELEPHONE TAGS.

To make provision for connecting a
number of pairs of telephones either in
series or parallel to a single pair of tele-
phone terminals the General Radio Co.,
Ltd., 235, Regent Street, London, W.1,

permit of connecting several pairs of
telephones either in series or parallel to
a single pair of terminals.

have produced a tapering tag fitted witk
several holes into which the tags of
other pairs of telephones can be plugged.
Series and parallel connections can thus
be obtained,

0000

LOW LOSS COILS.

A series of beantifully constrncted in-
ductance coils of the low loss type is
manufactured by A. B. Callingham, 107,
Hartham Road, Isleworth, Middlesex.

The pin-and-socket type of connector is
fitted so that these coils can replace any
of the standard types of plug-in coil.
The winding is of No. 16 enamelled wire,
used, no doubt, to retain a clean sur-
face and to produce a coil that is reason-
ably robust. Liberal spacing is provided
bhetween both turns and layers, which are
clamped between grooved ebonite strips.

An important feature is the avoidance
of metal parts in the neighbourhood of
the turns, and for this reason the screws
and nuts used to clamp the spacing pieces
together are all of ebonite This must,

A pair of 10w loss coils manufactured by Messrs. A. B. Callingham.

the cells prevents free acid or acid spray
appearing on the tops of the cells, while
the use of glass containers avoids any
risk of frothirg.

www americanradiohistorv com

ot course, add materially to the diffi- ¢
culties of mannfacture, and the nser must
accordingly handle the coil with care.
The large size coils make use of mulii-
layer windings linked across at the
ends in preference lo taking the connect-
-
[oy
-
)
[
e
ing wire across the turns. Tt is doubtful
which of these two practices is better in*
this instance, in view of the liberal
spacing provided between the lavers. o
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Secretaries of Local Clubs are inviled to send in for publication club news of general inlferest.

The Manchester Radio Scientific Society.

“Low Frequency Amplification and
its Difficulties ’’ was the title of a lec-
ture given on December 9th by Mr. A.
Hall, A.R.C.8c., chief radio engineer at
Messrs. Ferranti, Ltd., of Hollinwood.

The lecture was accompanied by a
demonstration which showed the ex-
ceedingly fine results which may be ob-
tained with the use of transformers that
are nearly perfect.

The lecturer showed curves plotted
from actual meuasurements comparing the
relative amplification throughout the
musical scale given by various well-known
malkes of transformer.

It was shown that if the amplification
of a transformer and valve were reduced
so as to give the same maximum ampli-
fication as the two-stage resistance capa-
city set, the transformer curve approxi.
mated so closely to that of the resistance
capacity unit as to make the difference
aurally unnoticeable.

The meeting concluded with an
animated diseussion on the relative merits
ol transformer and resistance capacity
coupling.

Hon. Secretary : Mr. Geo. (. Murphy,
Meadow View, The Cliff, Hr. Broughton,

Maunchester.
0000

Iliord Radio Society.

Mr. F. II. Havnes. Assistant Editor
of 1he Wireless World, visited the
society on December 8th, giving an in-
teresting talk on ‘ Circuits for Broadcast
Reception.”  Useful information was
imparted regarding correct condenser
values for primary and secondary circuits,
and details were given for the construc-
tion of a short-wave receiver for picking
up KDKA.

Various circuits were discussed in turn,
inchuding  the  “tuned anode” and
“ gtraight rveaction,”” and it was ex-
plained that maunfacturers invariably
adopted the latter to give their customers
i chance to get distant stations—with
varying results! This did not condemn
the reaction set, hut Mr. Haynes stated
hris own preference for the “ neutrodyne ”’

arrangement.
) 0000

Sheffield and District Wireless Society.

A very interesting exhibit of members’
apparatus was a popular feature at the
recent ‘* All Wireless ” Exhibition held
in the Drill Hall. The exhibits ranged
from erystal to superheterodyne sets. and
included  several wavemeters -and re-
ceivers designed on ‘““low loss ' prin-
ciples for short waves. A complete 45-

Wireless

EWS FROM
HE CLUBS:

Forthcoming Events.

WEDNESDAY, DECEMBER_ 3)th.
Golders Green and Hendon Rudio Society.

—Social evening.

THURSDAY, DECEMBER 3ist.
Walthamstow Amateur Rudio Society.—At

3 p.m. At the Y.M.C.A. Informal
meeting.
MONDAY, JANUARY dgl.
Swansea Radio Society.—lecture: ' Trae.

ing of Fauwlts for I'tactical Wirelcss
Lmateurs.” By Mr. Turpee.
TUESDAY, JANUARY S5th.
Physical Society of London and the
Optical Society.—At 3 p.m.  Ezhibi-
tion at the faeperial Coliege of Science
and  Technologu, Imperial Institute
Road, South Kensington. {(Ezhibition
cloges ut 10 p.m. on Janwary 7th.)
WEDNESDAY, JANUARY Gth.
Barnslew and  District  Wireless A ssocia-
tion.—~At 8 qg.m. At 22, Markel
Street. Reception on Low Wares.

THURSDAY, JANUARY 7th.

Institution of Electrical kEngineers.—.A¢
6 p.m. (Light refreshments at 530
p.m.) At the Institution, Savou
Place, w.c.2. Lecture: * ast,
Present, and Future Developments in
Wireless Telephony.'” By Captain

P. P Eekerslen.

metre 50-watt transmitting and receiving
station, as used by G2LH, wus also on
view and attracted much attention. The
whole of the apparatus was made by
members of the society.

Demonstrations of the taking of valve
characteristics were given at intervals,
and as a vesult of the members’ mis-
sionary efforts the society has added a
further 25 memhers.

On December 11th a paper on *‘ Design
of Audio and Radio-frequency Traus-
formers ' was given by the president,
Mr. W. Burnet. The various factors
governing present-day design of L.F.
transformers were very lucidly dealt with
and comparisons of the ideal and
““almost '’ ideal types were made. Very
keen interest 1n the subject was
evidenced by the somewhat lengthy dis-
cussion which followed.

cocoo

Muswell Hill and District Radio Society.

A helpful lecture on *‘ Valve Charac-
teristies ’ was given by Mr. I.. Hirsch-
feld, B.Sc., on December 16th. Four
different types of valve were tested, their
characteristic curves being plotted on the
blackboard.  Many usetul hints were
given on how to obtain valve data and
to secure the best working results,

The programme for the New Year in-
cludes lectures hy several authorities and
a visit to 2LO.

Full particulars of membership may be
obtained from the hon. secretary: Nr.
Gerald S. Sessions, 20, Grasmere oad.
Muswell Hill, N\.10.
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North Middlesex Wireless Club.

At a recent meeting Mr. L. C. Holton,
a member of the club since its foundation
in 1914, was presented on the occasion
of his marriage with a token of the esteem
of the members of the club.

A loud-speaker competition was held
on the same evening, and proved very
luteresting, both to competitors and
audience. A good number of loud-
speakers were entered for the competi-
tion, and the judges had no easy task
to discover the best. Quality of repro-
duction was the first consideration,
volume coming second. The loud
speakers were operated by a receiver and
amplifier provided by Mr. Kirlew.

Hon. Secretary: H. A. Green, 100,
Pellatt Grove, Wood Green, N.22.

c00O0

Croydon Wireless and Physical Society.

At the society’s recent annunal general
meeting new otficers were elected for the
nsuing  session. Mr. W. Thompson,
M.A.. B.Sc., has kindly consented to
remain president. and a number of dis-
tinguished gentlemen continue to he vice-
presidents.

The society meets for lectires at 128,
George Street, Crovdon, at 8 p.m., on
alternate Mondays. and arrangements
have been made to hold ¢ practical even-
ings’ every other Monday, when in-
struction will be given in set-building.
Visitors are welcome at all meetings.

Hon. Secretary: Mr. H. T. P. Gee,
51-52, Chancery Lane. London, W.C.2.

ooon

Club Activities in the New Year.

To judge from the programmes of the
wireless societies for the remaining half
of the winter session those enthusiasts
who have rvealised the Lenefits accruing
from club membership will find plenty to
interest them during the next few
months.

A glance through the syllabuses we have
received shows that short-wave work
occupies a prominent place, while the
super heterodyne also comes in for a large
share of attention. It is also interesting
to note that the value of the practical
demonstrations is being increasingly re-
cognised : sccretaries are finding out that
the unadorned lecture, unless given by a
master of the art, is not always capable
of holding the undivided attention of
even a keen audience.

The discussion evenings, competitions,
and other attractive items promised for
the New Year should have a stimulating
effect on club membership. Now is the
time for every serious amateur to join a
club.
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The Editor does not hold himself reponsible for the opinions of his. correspondents.

Correspondence should be addressed to the Editor, ** The Wireless World,” Dorset House, Tador Street, E.C.4, and must be accompanie? by the writet’s name and address.

THE FUTURE OF BROADCASTING.

Sir,—~I read with the greatest interest and satisfaction your
remarks last week on the future of broadcasting. May I be
permitted to put forward some personal opinions quite baldly?

(1) Tt is not merely a case of *‘lelting well alone.” Broad-
casting has not reached finality, and therefore should not be
in Government hands where things are apt to become stereo-
typed. The B.B.C. has proved its eapacity for development.

(2) The B.B.C. is qguite sensitive to the opinions of listeners
when they take the trouble to express them reasonably. I
trust it will never lLecome too sensitive to organised stunts
having little real backing.

(3) It is far more satisfactory that one should pay a small
sum and know that the B.B.C. depends upon its listeners than
that it should depend on the whims of advertisers. Advertise-
ments would be an alhomination.

(4) The B.B.C. ““ delivers the goods” without undue profit.

(5) The B.B.C. depends on Parliainent for its contract and
18 therefore sulject to the free discussion of the House. A
Commission under the Government would naturally tend to be
defended by the Government.

(6) The retention by the P.M.G. of one-quarter of the fces
cannot be justified, but what might not be done were the
broadeasting organisation a creature of the Government ?

(7) The B.B.C., by refusing to crowd stations together on
neighbouring waves, has rendered the use of cheap crystal sets—
naturally unselective—easy. This is surely not possible under
American conditions where, perhaps, there is more money to
buy expensive sets.

(8) The B.B.C. is independent of interests which might desire
limitations put upon the scope of broadcasting—wide evidence
given on December 17th.

(9) The limitation put upon the broadcasting of news seems
to be generally extremely unpopular, especially with listeners
in country districts, and sh()ul(gQ be removed. We arve far behind
Continental countries in this respect. R. E. TARRANT.

Temple, London, E.C.4.

POSERS FOR THE POST OFFICE.

Sir,—Does a_ wireless licence apply to the individual who is
a user of a wireless set, the wireless set itself, the aerial, or
the premises in which the set is used ?

Is the holder of a licence permitted to take his set into

a neighbour’s house, erect an aerial there, and operate it?

Is a separate licence required for a portable set?

Does an experimenter who in the course of his studies con-
structs nore than one set need to apply for additional licences
to cover the number of sets he possesses?

Is a licence required at a club headquarters where only an
aerial is erected and used for the purpose of demonstrating
members’ sets and where no apparatus is retained?

It is not uncommon for amateurs to possess a two- or three-
valve set for. listening to the local station and Daventry, a
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neutrodyne set for bringing in Kuropean stutions, a super
heterodyne set with frame aerial, and a short wave set for
tuning to KDKA, aud in addition the ordinary outside aerial
is often supplemented by a loft aerial, a piece of wire across
the room for short-wave work, with counterpoise us well as
carth connection. Does one licence cover the use of all this
apparatus by one individual on certain specified’ premises?
Should a friend making frequent use of any of the sets at the
premises hold a licence, and should a neighbour take out a
licence who sometimes borrows the superheterodyne?

Do manufacturers, designers, and retailers and those in-
terested in the sale of wireless sets take out a broadcast licence
it respect of their premises, or does being in the trade qualify
them for exemption? If so, should tlie amateur who makes
and sells sets hold a licence, though in the course of his work
he may hold sets in stock and make use of an aerial and earth
for demonstration purposes? S. G. SANDERSON.

Oxford.

A TALK TO HOME MAKERS.

Sir,~Captain Fckersley, in an article in the Radio Times of
December 18tl, appealing for less interference by oscillation,
implores the public to diseontinue the practice of coustructing
sets at home. He raises the following points :—

1. The issuing of cut-and-dried designs is unfair to those
whose livelihood it is to sell sets, robs them of their market,
their knowledge and their chance of progress.—Surely, the en-
couragement of the home building of sets has created an enor-
mous market, supported by persons who could not otherwise
afford to interest themselves in broadeasting. Captain
Eckersley must not forget that wireless, after all, is a hobby.
1t must be admitted that the amateur is contributilig his shave
of the “knowledge.”

2. Captain Eckersley recommends the use of the neutrodyne
and the supersonic heterodyne if properly designed (the italies
are his).—To how many manufacturers can ouve go to buy re-
ceivers of these types? I would prefer to huy a complete set,
but was recently forced to make up my own neutrodyne. ¥ was
unable to buy one, and, like Captain Eckersley, I will tread
on dangerous ground and say that the design I followed incor-
porated points which made an obvious appeal and were not to
be found in any commercial design.

3. He points out that the purchased broadecast set is less
likely to cause interference—Why? Surely an oscillating detec-
tor valve with note magnifier, a typical commercial set, will
cause interference, but I would suggest that the man who takes
the tronble to build his own oscillating detector valve receiver
probably knows more about its operation than the technically
disinterested listener.

His observations on “ intensive reaction ”’ draw attention to
a 1nost obvious evil, vet no definite suggestion is made as to
how to stop interference. When will he cease his “Don’t do
it’" plea? Only when the use of reaction is limited to experi-
menters working under special authority from the Post Office.

West Hampstead. A. S C.

’
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Questions should be concisely worded, and headed ** Information Depariment.”
by a slamped addressed envelope for postal reply.

Obtaining H.T. and L.T. from A.C. Mains.

I set up the arrangement for obtaining
L.7T. from my A.C. mains (n accord-
ance with the instructions giren me
m your © Readers’ Prohlems ™ pages
for November 25th, and after a great
deal of troubls due to the use of un
unsuitahle transformer designed for
operating electric hells from A.C°.
mains I am now obtaining very satis-
factory vesults. 1 have recently con-
strueted a nwmbher of small electro-
lytic cells and shdll he glad if you
could gyive me a circuit for wusing
them to obtain I T. from my L.
maing, in_ conjunction with my
pregeni L.T. arrangement.  D.L.C.

We reproduce in Fig. 1 a circuit show
ing how to obtain both I.T. and L.T.
from vour A.C. mains. Since full details
of that portion of the circuit dealing with
filament lighting were given in our Noyv.
25th issue we shall not consider these
further. For obtaining H.T. vou will re-
quire in the first place a special trans:
former having five output terminals. The
reason for the large number of output ter-
minals is in order that two separate H.T.
tappings may be obtained for detector
and L.F. and also in order that full wave
rectification may be brought about by
making use of both alternations of
each complete A.C. cycle.  The trans-
former is so arranged that a voltage of
120 for the L.F. valve is obtainable be-
tween ‘he common centre tapping and
each ‘‘ cuter ™' of the secondary winding.
This wiil mean that in your particular
case of 240 volt mains the mumber of
secondary turns will be exactly the same

as the number of primary turns. The
two inner tappings of the secomlary are
arranged so that 60 volts is available be-
tween the-centre tap and each '‘inner.”
This is, of course, for the detector valve.
Although full details of the construction
of both this and the filament transformer
were given inour issuesof Aug. 27thand
Sept. 24th, 1924, we think it would be
advisable for you to ohtain these instru-
ments from some experienced firm such
as the ¢ Zenith’ Company. With re-
gard to the smoothing chokes, these can
consist of 20,000 turns of No. 38 D.S.C.
wound on an iron core which is ahout
four inches long and 1 square inch in
cross-sectional area. Do not fall into the
error of using incorrectly constructed elec-
trolytic cells. You ave advised to check
vour design by following the full details
given on page 363 of our April 22nd issue.
Valves may, of course, he used as recti-
fiers in place of the electrolvtic cells, if
desired, in accordance with the details
given in our June 17th issue.

0000

Using a Single Wire for Loud-speaker
Extension.

[ wish to use a very long exiension wire
on my receiver, so tha! it is possible
to operate a loud-speaker in a bLuild-
tng situated at the hottom of my
garden, the receiver heing, of couree,
in the house. I wnderstand it is
possible to do this hy means of a
single wire, and shall he glad of your
sugqgestions in this matler. J.B.

It is, as you suggest, perfectly feasible
to make use of only a single wire exten-
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Fig. 1.—Obtaining H.T. and L.T. from A.C. mains.
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Each separate question must be accompanied

sion, and, indeed, under your particular
circumstances, we think that this method
is really the best for you to adopt. This
method of extension necessitates the use
of the choke filter output system, as will
be seen on reference to Fig. 2. The
method is really quite simple. The single
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Fig. 2.— Single wire
speaker extension.

loud-

wire extension acts as the high poten-
tial conductor. the return path being via
the earth. Since the receiver, and there-
fore the filament, is already earthed in the
castomary manner. it will be only neces-
sary to provide an additional earth con-
nection at the far end.

We suggest that your extension wire
takes the form of an elevated wire
stretched hetween the house and the build-
ing in which it is proposed to instal the
loud-speaker. In this manner the capa-
city Detween the wire and earth is mini-
mised.  If this wire is laid along the
ground or tacked to a fence, the capacity
between wire and earth, and therefore
across the loud-speaker terminals, will be
considerable, with the result that con-
siderable * muflling ** of the loud-speaker
tone will take place. A similar effect will
be noticed if the extension is made in the
customary manner by means of two wires
in the form of lighting ** flex,” since the
high capacity existing between these two
long lengths of wire will have the same
effect as if a large condenser were con-
nected across the loud-speaker terminals,
By adopting the system we recommend
this detrimental capacity is avoided, and
at the same time the steady high tension
current is confined to the receiver, and,
apart from benefiting the loud-speaker
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windings by its absence, will run no risk
of running down the R.T. battery by
leakage at any point in the long extension
wire. The elevated extension lead can
consist of ordinary bare aerial wire
stretched between insulators attached to
the two Dbuildings, whilst the additional
earth connection can consist of any
reasonable tvpe of connection, such as
one of the *“ spikes' or **tubes' sold
for the purpose.
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Obtaining Different Valve Combinations,

I aeish to construel a receiver employing
a detector with reaction followed by
two transformer coupled L.F. stages.
! wish to incorporate a switch sv that
!/ can use delector only, Xetector fol-
lowed by either the  first or the
second L.F. valve alone, or detector
followed by both L.F. valves. 7he
switches must also switch out the
filaments of those walves not in use,
and the circuit must be so disposed
that all H.7. values applied to indi-
vidual rvalves remain unaltered, no
wmatter what the setting of the two
switehes. D.LER.

We give in Fig. 3 a circuit which suc-
cessfully employs the somewhat compli-
cated switching arrangements which you
devise. It is obvious that the disposi-
tion of switches we give enables any
possible combination of the three valves
to be used at will. Only the filaments of
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in receivers employving
complicated  switching  arrangements.
Should you at any time desire to sub-
stitute a choke or resistance coupled
stage in place of either or hoth of the
two transformer coupled stages, this may
be done quite simply without involving
any change in the switching arrange-
ments, by merely substituting the choke
or resistance coupled unit inset in Fig. 3.

often neglected

HT.+

£

I
c's
(=]

EO.P
=
T (34 (3-8

& v 2
|
( i 1mfd
H.T—
-— —Q
0-0003
2 mfd

E
[
[=1
Q.
@
(=]

ks

L.T.

-0

0.5,

1.S.

Fig. 3.—A circult giving all possible valve combinations.

those valves actually in use light up, and
the pre-determined values of IH.T. ap-
plied to each valve remains unaltered, no
matter how the switches are set.  This
latter is a very hmportant considiration
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The connection of choke or resistance
unit  marked “ IP*’ should he substi-
tuted for the IP connection of the trans-
former, and so on. The following table
gives the combination of valves obtain-
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able according to the
switches. 2

setting of the

S 1 to Right. £ 2 to Right. Det onlr.

51 to Lefr. 82 to Left. Det. sollowed by
both L.F.

$1 to Left. 82 to Right. D;'it. followed by
13t L.F.

S1 to Right. 8$2 to Left. Det. followed by
second L.¥.

cooo

Uses of a Solid~dielectric Variable
Condenser.

I have by me a variuble condenser of
large type extracted from ex-Govern-
ment stores, which has a marimum
capacity rating of 0.01 mfd. Caa you
suggeet a use for thie Fnstrument?
Shall I obtain better results if I use
it for aerial tuning in place of my
existing condenser? 17.G.1.

We do not advise you to substitute
this instrunient in place of your present
aerial tuning condenser, since it possesses
a solid dielectric, and it will therefore
be less eflicient than the aerial tuming
condenser yon are at present employing.
We suggest that you connect this in-
strument in shunt with your loud-speaker,
where it will be found extremely useful
as a tone control, taking the place of a
number of ‘*elip-in” type fixed con-
densers which amateurs are in the habit
of employing for varying the tone of
their loud-speakers.
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An Efficient Four-valve Circuit,

! propose huilding a four-valve receiver
of the eonventional type (1-v-2). I
propose to use a« D.E.V. typ: valve
as 11 P 1n order to obtain increased
efficiency due to the low inter-elec-
trode capacity of this valve. A
DFE.Q. will bhe wused a8 an anode
rectifier. I shall be glad if you wjlt
criticise my proposals, and also tell
me the best method of arranging for
filament lighting for all valves, as I
tntend to use six-volt power valves
in the L.F. stage. LDM.

Your proposals are quite sound and
should be produclive of very good results
indeed. The use of the D.E.Q. as an
anode rectifier will be conducivg to good
quality, whilst the actual efficiency will
be good, since this valve is specially de-
signed for anode rectification, no biasing
battery being needed. At the same time,
in order to prevent the good quality
gained by anode rectification heing dissi-
pated in the L.F. amplifier, you are
strongly advised to use choke coupling
in the first stage of vour L.F. ampl:fier.
Owing to the exceptionally high im-
pedance of vour reetifier, the choke used
should have a very high inductance value.
You should then follow the power valve
i vour first L.F. stage by a good type
of transformer having a ratio of 6 to 1.
With regard {o filament supplv, vour
best plan would be to run the filaments
of your D.E.V., and D.E.Q. valves in
series directly on to the 6-volt dccumu-
lator without any intervening filament
resistances. This method is by far the
safest and most economical one for you
to pursue.
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