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THE
“ Super-Screen”’ Four

A special receiver embodying
the new shielded valve and

the new screening box.

By the
“M.W." RESEARCH
DEFARTMENT.
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A Wonderful New
Ceries of P.M. Valves

Just consider the amazing efficiency of
a valve with all the advantages of the
wonderful P.M. filament and the added
economy of only 075 amp. filament
consumption.

Youwillrealise what an effectiveimprove-
ment in radio valves this new P.M. Series
means—'075 filament current, fewer accu-
mulator rechargings, the same copious
emission, strength and lengthof lifeof the
P.M. filament, every P.M. advantage for
a running cost now considerably rcguccd.
The new P.M. "075 Master Valves will get more

out of your set and in their great durabilicy
prove the most economical valves you can buy.

Mullard

THE -MASTER -VALVE

October, 1927
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TWO TYPES
FOR 4 VOLTS
AND 6 VOLTS

THE MULLARD WIRELESS SERVICE CO. LTD., MULLARD HOUSE. DENMARK STREET. LONDON, W.C.2
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ALL-POWER UNIT MODELA.C.1

for Alternating Current Mains.
Tor use with receivers employing from 1 to 4
Marconi K.L.1 valves. Provides H.T., L.T. and
- grid bias. H.T, Current is rectified by Marconi U.5
valve. Output at 10o-110 volts, approx. 20 m.a.
Two models ave available :”

Model 4.C1 - - Model D.C.1
acEE i Bgz7 for 100-125 volts,  Bg28 for 200-250 volts.
‘ijice, including U.5 valve and royalty - £9~7~8

ALL-POWER UNITMODEL D.C.1

for Direct Current Mains.
Foruse with Marconi ‘1 amp. valves. Provides ail
necessaiy voltages, and provisionis made for five

Marcomphone All—Powe1
Unit secures freedom from maintenance worties.
His receiver will operate direct from the mains.
There will be no accumulator to be charged, no
H.T. Batteries to be renewed, H.T. and L.T. are
controlled by the turn of a simple switch.  Such

~ is the simplicity of a receiver equipped with a

“The man Who mstalls

Marconiphone AH—Power Unit, Economy, too, 1s
another strong pomt
‘many times- less -than- these of - a:n ‘accumulator-

battery 1nsta11at10n.

Runmng costs are many,

values of grid bias. Output at 120 volts, approx.
) 20 m.a.
Two models are available :
Bogz2g for 100-125 volts.  Bgj3o for 200-250 volts,
Price - - - £6~10~0

Full particulars from your dealer or send for
descriptive leaflet.

MARCONIPHONE
ALL-POWER UNITS

THE MARCONIPHONE COMPANY, LIMITED,

AXD REDUTED

" Head Office : 210-212, Tottenham Court Road, W.5
Registered Office; Marconi House, Strand, W,C.}, SR
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enlirely ofi lhe
ElL.Mains

- The illustration shows the new Met-Vick 5
with the eliminators contained in the side «
cupboards. It can be plugged into a
lighting circuit just like any other Electric
appliance.  If used with H.T. and L.T.
batteries these can be accommodated in
the cupboards.  The circuit employs two
phase-balanced and stabilized H.F. stages
before the detector, and two resistance

coupled L.F. stages. , B att
Operation is extremely simple, the local station ; er}’
can be easily cut out and a wide range of

alternative programmes obtained.

»

minators

Met-Vick Battery Eliminators are supplied in two models, one

Special attention has been paid to running costs for providing filament current and the other for anode and grid
which are remarkably low. currents, by plugging in on electric light mains. The H.T.-G.B.
The Met-Vick 5 is a really beautiful instrument and Mudel provides a high voltage (up to 250 V.) for the last valve
while a distinct advance on any 1926 model it still tensuring a large volume without distortion). It is fitted with
remains at a reasonable price, Obtain Leaflet a switch, a protective fuse and a distributor panel enabling it to
4117/9 for complete range of prices. . be used on various supply voltages of 40-100 periods. Grid Bias

tappings at 5, 10, 15 and 20 volts.

The smoothing system is of exceptional efficiency. The elimin-
ator can therefore be used successfully with multi-valve and the
most sensitive sets evenin districts where there are considerable
irregularities in the electrical supply. . :

The L.T. Model gives an output of 5 amperes at 4 volts and a
potentiometer ensures complete absence of hum.  Obtain
copy of List 7117/8. ) : ’

| M E T e V 1 C K
(COSMOS)
- METRO-VICK SUPPLIES LIMITED

{Proprietors: Metropolitan-Vickers Elec. Co. Ltd.)
155 Charing Cross Road » LONDON, W.C. 2

— — e ’ _ /*
SEE THEM AT THE EXHIBITION - : :  STANDS Nos. 155-156
by

e 1

.o
-
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Y Astatic-Non—Parasitié)

Coils

A CLEVER SOLUTION OF A
DIFFICULT PROBLEM.

Patents pending.
Designed to overcome' in a simple
manner the three difficulties associa-
ted with high frequency amplification
namely: Magnetic coupling between
coils,Stabilisation,and Parasitic Oscill-
ation. The first named is prevented by
- Astatic winding, obviating the necessity for
metal screens with their disadvantages, the
second is obtained by centre and quarter-
tappings’ accommodating valves of various
. impedances, and the third is avoided by bal-
anced self-damping windings, thus dispensing
with the expensive double condenser and
-resistance method previously used.

List 4117 /8 gives full details and prices.

Resistance Coupling Units
Thousands of radio enthusiasts are loud in their praises of “ Cosmos” (Met-Vick)
Resistance Coupling Units. L.F. stages coupled by means of these Units result in
clear Loud Speaker reproduction without distortion. The *V” type unit can now be
supplied fitted with the new ‘Met-Vick’ A.C. Valve Socket for use when building a
set for working off the EL. mains. The A.C. Valve-socket is also supplied separ-
ately for panel or baseboard mounting. Obtain List 7117/8 for full details and prices.

MET-VICK

(COSMOS;
METRO-VICK SUPPLIES LIMITED

(Proprictors: Mctropolitan-Vickers Elec, Co. Ltd.)

155 Charfng Cross Road, : : LONDON, W.C2

SEE. THEM AT THE EXHIBITION : : :  STANDS Nos. 155-156
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Lost chords’
with
Cossor Valves

OU can’t expect good music unless you

use goold valves. You must have valves.

capable of reproducing the subtle beauby Of
the low tones equallyas well as the d(’l]( ale

high notes. Wherever you go vour'll hear €o=sor
Valves referred to with admiration. Music
lovers readily acknowledge that no valves can
compare with them for faithful and true-to-life
reproduction of Radio music. Be fair to your-
sclf—and 1o your Receiver. Use Cossor Valves
and you'll hear Radio music that will thrill you
through and through. Such exquisite purily and
such glorious volume that no wonder the

Cossor Valve is called “The Melody Maker.”

6? 7helo maxker

Advul, of 4. C, Cosser, Ltd., Highbury Grove, N.%

D
vt
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The Radio. Exhibition—The Opening of 5 G B—DBattery Eliminators.
By the EDITOR.

His year's wireless exhibition at Olympia again
demonstrates the rapid progress made in the
short space of twelve months, Compared with the

last year’s exhibition the critic will notice at Olympia
conspicuous signs of all-round improvement in manufac-
turing design—evidence that the modern amateur de-
mands the highest quality apparatus—and a most satis-
factory tendency in the direction of lower prices.

OUR Wireless Exhibition, which undoubtedly marks the

opening of what may be called the ** wireless season,” -

comes on the heels this year of several interesting
developments in British radio—the opening of 5 G B.
the inauguration of the short-wave Empire broadcasting
experiments of Mr. Marcuse, the reduction in the price
of valves and components.

THE radio barometer, in fact, is set at “fair,” and looks
like continuing to rise, with every indication
of a prosperous season for the trade and another
year of interesting progress and development for the
amateur. During the first ten days this special number
is on sale thousands of our readers will visit the exhibition.
We can assure them they will be welcome at the stalls
of the Amalgamated Press, Ltd., where this journal and
its contemporaries, the “ Wireless Constructor” and
* Popular Wireless,” will he on sale.

Reception of 5GB
WITH the opening of 5G B listeners over a radius of
about 100 miles now have the choice of alternative
programmes. ‘

When 5 X X, the original Daventry, is broadcasting
a “ serious ” programme 5 G B will send out something
lighter, and vice versa. In some cases listeners with
crystal sets able to hear 2 L O will have the choice of three
programmes.

Reports of the reception of 5G B indicate that at
Birmingham, where the B.B.C. station has been closed
down, reception is very good ; at Manchester, to crystal
users the reception is poor and not so good as the
reception from 5 X X ; at Wakefield reception generally
is at practically the same strength as that of 5 X X;
at Doncaster 5G B clearly heard, but compared with
5 X X the volume not nearly so good ; at Cardiff, recep-
tion fair; at Tunbridge Wells, reception excellent;
at Bristol, 5 G B a little stronger and clearer than 5 X X;

. at Portsmouth, satisfactory reception; at Bournemouth,
reception very good. ’

- Lighting mains.

ATTERY eliminators are arousing very great interest
this year and, judging by the correspondence
received from our readers, most of them are inter-

ested in the construction of H.T. and L.T. eliminator units.

“The Times,” in a recent article, made some inter-
esting comments on this phase of radio development, and
pointed out that the elimination of batteries is by ne
means an easy business in this country, since there is at
present no standardised form of current supply from the
In one distriet the current may hLe
direct ; in another alternating. Where direct current
is supplied the voltage may be anything between 10w
and 250.- In places where alternating current is supplied
not only the voltages but also the frequencies diffzr
widely. These difficulties will disappear under the
standardisation scheme contained in the Electricity
(Supply) Act; but as matters are ther put great di*-
culties in the way of dasiyners of receiving sets intend-d

to work directly off the mains.
D ever, a great deal of progress has been mad..
There are two svstems to-day which appear to
haye great possibilities. In the first, valves of standard
pattern are used in conjunction with converters or recti-
fiers which deliver current smoothed, filtered. and at
pressures suitable for wireless purposes. The second,
which is applicable only to alternating-current supplies,
makes use of special valves in which the filament is
replaced by a cathode brought, by a heating device, to

a temperature favourable for the emission of electrons.

The cathode-heating current is obtainable from the mains

simply by the use of a transformer; for plate current a

rectifying device is necessary.

EXCELLENT results in ordinary broadcast reception
are obtainable by either method. Valves have
also been designed experimentally to work directly

from the mains without intermediate transformers, but

at present their use would appear to be forbidden by the

Board of Trade regulations.

While we are still ‘awaiting standardisation in the
matter of supply from the mains, “ The Times™ cor-
respondent added, the most satisfactory method of
obtaining the current required for the operdtion of wire-
less sets was probably to use accumulator batteries and to
employ what is known as a trickle charger, a device which
is likely to become very widely used in the near future,

Awaiting Standardisation
ESPITE the present chaotic state of aflairs, Lhow-
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AN AUXILIARY AERIAL |
“ There are few houses in which an indoor aerial cannot be

&
@ erected quite easily and at trifling cost.” 3
By HUMPHREY PURCELL. Q;
R Rt S S

ost of us, I suppose, use an
aerial which is as high and

as long as we can manage,

having regard to the limitations of
our post-office licence, the extent of
our back gardens, and the size of the
tree or mast which holds up the far
end. This is quite the best plan to
adopt for listening to the local
station or to Daventry. But as
even the best of back-garden aerials
is imperfect there is always a
possibility that for certain work a
smaller and simpler aerial might
function equally well—or even better.
There are few houses in which an

much lower and shorter than a
standard aerial, will often give better
results than its big brother on the
short waves. On the broadeast band
it will probably make for selectivity,
and volume may not be seriously

affected. For Daventry (5XX) the big

aerial will be best.

A Useful Stand-by ‘
Apart from other advantages, it is
quite a goed plan to have a second
acrial as a stand-by, particularly if it

indoor aerial cannot be erected quitelf

easily, and at a trifling cost. One or

two lengths of wire strung across the(l

loft, or along an upstairs passage orfl
attic, will do. Almost any kind of

wire may be used-—even bell wire orfl

D.C.C.—but rubber-covered flex, or|f

‘“ Electron ” wire, or frame-aerial wire,

will probably be found the mostff

convenient. - There i3 no need to usef]
porcelain or ebonite insulators; the

ends- of the wire may be tethered by

tying short lengths of string to thel}
wire and looping these round nails or
small hooks driven into the rafters
or walls. As the aerial will always
ke dry, string is quite a safe insulator.

May Be Better
The lead-in from. the aerial to tie}
set should be of insulated wire, but
provided it takes a reasonably direct [f
route, it may touch the woodwork and
the inside walls of the house, and
may even be tacked to the skirting
hoard of the staircase, or along a
picture rail. The lead-in, and the
aerial itself, should, however, be kept as
far away as possible from water tanks
and pipes and gas pipes, and should not
run close to or parallel with electric
lighting wires. It is better, too, not
to let the wires come too close to the
roof, or to outside walls, which may
become damp in wet weather
The lead-in may, if desired, be kept §
coiled away in some inconspicuous |i
place except when it is actually in
use, and may then be stretched to the
-point where it is wanted by more *
loops of string.
A makeshift aerial of this kind,

October, 1927

can be erected so that it does not
run in the same directfon as the main
aerial. Accidents happen to even
the best aerials in stormy weather,
and usually at a time when a quick
repair is impossible. A weak halyard
is much more likely to break on a wet
or snowy evening, and just before the
commencement ‘of a particularly
attractive programme, than at a more
convenient time. If no second aerial
is available the programme must be
missed, whereas a spare length of
wire stretched across the loft would
meet the difficulty.

When interference is bad, tod,
whether from atmospherics or con-
scienceless neighbours, the small aerial
may be found better than the big one.
At any rate, it is worth trying.

TFor the short waves it is quite
likely that best results will be obtained
without an earth connection at all.

Mr. Gerald Marcuse, the transmitting amateur whose Empire broa&casts have met with
early success, can be seen in the above photo standing at the door of his power-house.
The transmitter-room is on the right.

X 318
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RANKLY, this Is a set for the fairly

advanced constructor, with
some previous experience of
multi-valve sets, and preferably sets
with H.F. amplification. It 1s not
advised as a first attempt in valve-set
construction, not because there is any-
thing particularly tricky in its opera-
tion, but simply because the whole
design has been worked out to include
special devices which are only likely
to appeal to the experienced operator.
Further, this is emphatically a set in
which it is imperative to make a
conscientieus copy of the original
design, and this calls for a certain
amount of experience in construc-
tional work.
This preamble is not intended as a

warning that the set is a tricky or’

critical one, but simply to make it
quite clear at the beginning that it

has been designed specially for the g
constructor with a certain amount of’

experience, who wants a set of onlya
moderate number of valves, but with
a very high performance in point of
distance-getting and quality of repro-
duction. ’

It is, moreover, a receiver incor-
porating such special features as a
fieldless-coil wave-trap and a separate
calibration circuit, and other details
particularly intended for the con-
structor who has tried several sets and
feels that the time has now come to
build one containing sufficient refine-
ments to satisfy him for some time to
come. To any reader in this position
it is very confidently recommended,
since its special features are such that
it is not likely to be found seriously
out of date for some considerable
time to come.

MobperN WIRELESS

e  SUPER,~
SCREEN FOUR,

in valve design.

The basic feature of the set is the
use of a single H.F. stage employing
one of the new screened-grid valves
(the Marconi and Osram 8.625), this
H.F. stage being very carefully
screened and arranged to reduce
feed-back between plate and grid
circuits to extremely small mits. No

A very fine receiver, embodying the latest improvements
A turn of the dials brings in literally
dozens of stations, at full loud-speaker strength. The
quality is excellent, and though it is not a set that the
novice could build successfully, it is extremely easy to
handle when completed.

Designed and described by
G. P. KENDALL, B.Sc.

Laving been decided upon in view of
the fact that the set is essentially one
for long-distance reception. There is
a certain theoretical loss of quality of
reproduction consequent upon both
these features, but it is extremely
slight so long as reaction is not
abuced, and requires a verv critical

Norter;arefully the method of mounting the H.F.valve and the screening plate between the
- tuning condensers.

neutralising scheme is necessary with
this valve, of course, and a sufficient
degree of stability is given to permit
very high ampliftcation to be obtained
when proper precautions are taken.
Following the H.F. stage is a grid-
condenser rectifier with capacity-
controlled reaction, these two features
319

ear indeed to detect it. As a matter of
fact, the faithfulness of reproduction
of this set is very good, largely as a
result, no doubt, of the fact that it
gives a great deal of genuine H.F.
awmplification, so that very little
reaction ig required for any except the’
weakest and most distant stations.
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Following the detector are two L.F.
stages of quite a standard type, the
first coupling being of the resistance-
capacity variety, and the second a
transformer of one of the latest types,
giving reasonably even amplification
over the main range of musical
frequencies. The usual device of a
quarter-megohm leak in series with
the grid lead of the first L.F. valve is
provided to safeguard against troubles

yet realised the great importance of
using an output choke of really low
D.C. resistance. This should be of the
order of a few hundred ohms only
when a modern power or super-power
valve of fairly low impedance is used,
and this usually means a choke of
about 20 henries inductance.

If you use a large inductance choke,
such as the intervalve-coupling type,
its ohmic resistance is likely to be so

MobDErRN WIRELESS

and secondary. The quality of these
coils is very important, for it is obvi-
ous that the higher the amplification
of the set which follows the greater
the difference in results which will
be produced by good coils as compared
with indifferent ones. It is vital to
use really good ones, such as the Lew-
cos, Gambrell, or Lissen, to mention
only three of the makes of satisfactory
quality.
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due to the passage of H.F. currents
into the L.F. circuits. No output
filter is provided for the loud speaker,
since it was considered very probable
that many constructors of this set
will have such a filter already in their
possession in the form of a separate
unit. It is, of course, very desirable
that such a filter should be used, but
it should be pointed out that many
experimenters have apparently not

high that there will be a large voltage
drop across it when used with a low-
impedance valve, so that only part of
the available H.T. will be actually
applied to the plate of the valve.
Turning now to the actual details
of the circuit, it will be seen that an
inductively coupled aerial arrange-
ment is used, a pair of plug-in coils
being placed in fixed sockets side by
side to form the necessarv primary

s

The wave-trap which has been men-
tioned will also be observed in the aerial
circuit. Itis of theinductively coupled
type, and in order that it might be
incorporated in the set without serious
risk of interaction with the tuning
circuits a fieldless type of coil was
used. This is one of the newly
introduced Lewcosbinocular aerialcoils
(B.A.C\5), and it is mounted in the
usual six-pin socket on the baseboard,

The star;;iard screening box can be obtained from several firms with the special valve holder ready mounted.

321
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The secondary of this coil forms the
trap circuit, and is tuned by one of
the ““ screw-down ” type of baschoard-
mounting variable condensers, known
as a “ Formo-densor.” The capacity
of this will depend upon the wave-
length of the local station. For 2 L O
and all stations of longer wave-length
the maximum capacity should be
‘0005 mifd , but for stations of lower
wave-length a ‘0003 is preferable.
It will be seen that two sockets are
provided at the upper left-hand corner

TLe secondary of the aerial coupling
arrangement is tuned by a 0005 con-
denser, and the grid and filament of
the H.F. valve are connected across
this circuit, a grid condenser and leak
being interposed for the purpose of
applying a negative bias to the grid.
There are other methods available
for applying this bias, but this one ig
convenient and will, moreover, be the
natural method to adopt when bias-
ing one of these valves in a second
H.F. stage with tuned-anode coupling.

.W
A plan view of the-mest critical part of the set. A faithful copy is essential to success.

of t'hé‘fa;lel, and a plug on the end of

the aerial lead is inserted in one or

other of these to bring the trap into
use or cut it out of circuit when not
required.  From the socket which
brings the trap into circuit a flex
lead runs to the base of the binocular
coil, and this is -to be conmected
either to términal 3 or to terminal 4,
according to the size of the coupling
winding required to suit the particular
case.

It . therefore secems desirable to
adopt it as a ‘standard -method,
especially since it also provides a
means of applying damping to the
grid circuit if desired for any special
reason. In such a case, all that need
be done is to reduce the resistance of

the grid leak, but,. this point will not
sbe dealt with in detail here, since

it will not arise with this set in its
normal applications.
 The output circuit of the valve i3 a

 lett free,
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plain tuned anode with reaction from
the detector valve, the tuned ancde
system being the normal one to use
with this valve. Tt is important with
this valve to obtain o really high
impedance in the anode circwt, and
this means that a coil of fairly low
H.F. resistance must be used.

The connections of the six-pin base
inside the screening box (this carries
the coil in question) are so arranged
that a standard split-primary trans-
former can be used here, when the
secondary becomes the tuned-anode

~winding and the reaction winding is

used in the normal fashion, the prim-
ary and neutralising windings being
To obtain the full results,
however, a special coil must be used,
and this is wound upon a 3-in. dia-
meter former (the *“ Colvern ”’ Feather-
weight type).

The Special Coil

The anode winding containg 60
turns of No. 24 D.C.C. wire, the end
nearest the base being connected to
pin No. 2 and the other to pin No. 1.
The reaction winding is in the same
direction, and counsists of 30 turns of
No. 34 D.8.C,, placed at the lower end
of the former, 1.e. nearest to the base.
The end closest to the beginning of
the anode winding is joined to the
same pin, l.e to No. 2, and the
other end to No. 6. The coil can,
of course, be bought ready wound,
if desired.

The calibration circuit, perhaps,
calls for a little explanation, since
some readers may not be familiar
with this device.

It is simply a wavemeter arrange-
ment of the absorption type, which
congists of a tuned circuit coupled
fairly lightly to one of the receiving -
eircuits. In use it will he found that
when this circuit is tuned to the wave-
length being -received the signals will
suddenly die down to quite weak
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strength, and may even vanish al-
together, reappearing quite sharply
as the wave-meter circuit is detuned
either side of the absorption-point.

Constant Calibration

We are thus provided with a very
useful calibration circuit actually in
the set, and one, moreover, which
maintaing its calibration independ-
ently of changes of valves, reaction
adjustment, etc. The details of the
use of this meter circuit will be dealt
with later in considering the operation
of the set as a whole, but it may be
mentioned that it can also be used as
a wave-trap to assist In separating
two distant stations which may be
interfering with each other.

The upper of the two on-off switches
on the panel is wired in series with the
meter circuit so that it can be broken
when not required, lest puzzling
effects be noticed as a result of this
circuit being inadvertently left tuned
to some station for which search is

being made.
(Continued on page 427.)
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COMPONENTS AND MATERIALS 3

1 panel 24 in. X 8 in. (Any good
branded ebonite. Original panel
was a *‘ Radion *’ one).

1 cabinet to suit, and baseboard 10

inches deep.

3 +0005-mfd. variable condensers
(square-"aw or S.L.F. of any good
make whieh does not projeet more
than three inches behind the panel.
Original were J.B. square-law type).

3 vernier dials of any good make,
(Those seen on the set are the
.Ormond D.I type).

2 6-pin coil bases (Lewcos, Collinson,
Peto-Scott, ete.).

-2 board-mounting single eoil sockets

(L. & P., Peto-Scott, McMichael, etc.).

2 on-off switches (Ihssen Igramc,
L. & P,, Lotus, ete.).

3 sprung Valve holders (Lotus, Ben-=
jamin, Magnum, Burndept, ete.).

1 standard screening box with hole
cut for special valve holder. Most
firms will supply this box ready cut.
(Burne-Jones, Bowyer-Lowe, “Peto-
Scott, Efesca, etc.). . .

1 speclal holder for S.625 valve. |

2 *2-mid. Mansbridge condensers
(Dubilier,T.C.C., Lissen, Mullard, ete.)

2 2-mfd. ditto.

2 baseboard-type
Igranie, ete.).

1 0001 midget reaciion condenser
(Pete-Seott).

rheostats (Lissen,

1 250,000-ohm anode. resistance and
base (Dubilier, R. I & Varley, etc.).

2 fixed resistors and sockets (Burn-
dept). 4

3 2-meg. grid leaks (Lissen, Dubilier,
Mullard, ete.).

1 25 meg. ditto.

2 grid-leak holders.

1 -0002~-mfd, grid condenser with
clips for leak, one ito be of the
insulating type {Dubilier or Lissen
with ‘‘ Combinator,” ete.).

1 -001-mfd. fixed condenser with elips
exactly as above.

1 ‘01-mfd. mica fixed
(Dubiiier, T.C.C., ete.).

1. -0005-mfd. fixed condenser (Lissen,
Dubilier, ete.). Fairly low ratio.

1 ditto of an ‘‘edgewise’’ type such
" as the Dubilier 620.

1 H.F. choke (R.I. & Varley, Lissen,
McMichael, Bowyer-Lowe, etc.).

1 L.F, transformer of good make (R.I.-
Varley, Marconiphone, Ferranti,
-ete., ete.). Fairly low ratio.

1 nashlamp buib and holder.

1 ¢ Featherweight ” 6-pin former
(Collinson Precision Screw Co.).

9 terminals and 1 terminal strip.

1 Forme-denser (Arthur Preen & Co.,
Lid. See text for capaeity).

1 binoeular aerial coil (Leweos).

2 sockets and 1 plug (** Eelex **)

1 piece ebonite tube 2 in. X< 3 in.

V0000044000 060000¢ 000000000000

condenser

230208000000020442630¢0890008¢0000008000¢

A A A A A4 A 44 dd Al I a4 R Al e a i a2 2222222122224

*

>

The L.F. side of the setis of a straightforward standard type.
vided for the L.F. valves, and rheostats for the H.F. and detector.
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Fixed resistors are pro-
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HE wireless exhibition has come
to be regarded as the official
event marking the opening of

the wircless scason. Amateurs from
all parts of the country, whe have re-

. turned from their holidays, cleaned up

sulphated accumulators, and removed
the cobwebs from their radio gear,
begin to sit up. and take notice—the
lure of Olympra has its desired effect.

This year interest has been acutely
stimulated, just prior to the opening
of the exhibition, in several phases of
wireless work—and from this interest
it is not.unsafe to deduce the fact
that short-wave reccivers will enjoy a
“ boom ”’ this winter, while the chance
for an alternative B.B.C. programme
will spur many people, hitherto
apathetic as regards broadeasting, to
invest in & receiving outfit. The
reductions in valve prices and com-
ponents will also help to make this
winter a rcecord one as regards interest
in radio.

" 1t is, therefore, all the more regret-
table that the B.B.C. should provide
the one fly in this attractive radio
ointment. That the fly is there few
can deny, when they carefully con-
sider the question of Empire broad-
casting.

B.B.C. Should ““ Get Busy”

There 15 a widespread desire that the
B.B.C. should proceed without delay
in the crection of a short-wave broad-
casting station, to enable Dominion
listeners to hear direct from the Old
Country.

Australia has already “got busy,”
but as these words are written only
rather vague promises have emanated
from No. 2, Savoy Hill, :

This desire has been thwarted by
the B.B.C. for. several reasons—all
of them, on the surface, good ones,
but which on closer inspection prove
to be specious and, indeed, extremely
weak.

The facts are simple. PC J J,

2XAF,KDKA2MB (Aus’craha)
and several other well- known short-
wate stations have, during the
last few months, demonstrated the
fact that short-wave broadcasting,
although by no means perfect, is
sufficiently developed to warrant a
series of broadcasts for the benefit
of Dominion and colonial listeners.

) Rattle, Rumble, and Radio.

PCJJ has, for example, on the
whole had many striking successes, as
thousands of reports from listeners
in ell parts of the world amply
testify. And although I’ C J J cannot
guarantee a regular service, the

.engineers, and those responsible for

the technical design and operation
of the station, have advanced far
enough to make it possible for the
station to broadcast with average
success — greatly to the edification
and interest of listeners thousands
of miles away. 2 M B, the Sydney
short-wave station, has also demon-
strated this fact.

Naturally, interest in British Domi-
nions has been aroused, as well as at
home, and the question, “ Why
hasn’t Britain its own short-wave
broadeasts ? 7’ has been widely asked.

And the question has been widely
answered—but in different ways.

Talking by wireless from one armoured car to others on
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policy of making a start) premature
and unsound, and if adopted likely to
prove damaging to the Empire. 2M B,
of Australia, obviously thinks just
the opposite, and rightly, too.

Other critics strongly  disagree.
They say, “ waiting for technical
perfection ” is a poor excuse, inas-
much as man never does attain to
perfection, and that if the absurdly
high standard set by the B.B.C. is
adhered to, it will be a very long
time before Britain has a short-wave
broadcasting system in operation
fulfilling the ideals of the B.B.C.

engineers,

Too Much Talk

Further, this * go slow ™ policy, if
carried out in full, will mean that
other countries will reap the propa-
ganda benefit of a short-wave broad-
caster, and with PCJJ as an
example, the opinion in the Dominions,
and in Australia especially, will be
that we are not particularly keen on
the idea, despite all the talk on the
subject.

The trouble is that the B.B.C.
is too meticulous; nobody expects
a perfect service, but most people
expect the B.B.C. to show a little

the move has now been demonstrated successfuily.

The B.B.CU’s answer amounts to
this: it is waiting for “ technical
perfection,” ie. until it can guaran-
tee a regular 24-hour service. 'Until
this is possible it considers short-
wave broadcasting proposals for an
tmmediate service (however experi-
mental, and however important the

324

imagination, initiative, and energy,
and to subordinate its personal ideas
to the demands of the public will.
Captain Eckersley’s technical rea-
sons for the non-compliance of the
B.B.C. with public demand, are, on
the whole, quite%ound ; but he misses
Continued on page 422.)
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ROADCASTING in this country is nearly five years old,
and each year we have had a wireless exhibition,
while each has brought forth its new wonders, but

this year tops the lot for really good, solid, useful
advancement in the science of radio reception.

We have had all sorts of ¢ wonders ” before, but it seems
that this exhibition will surpass all others for sheer interest

and for attractive staging. It is certainly not a show
confined to the enthusiast or constructor. The average
man-in-the-street, the ordinary listener. will find much to
interest him, and even the womenfolk have heen catered
for in the provision of a dance-hall in the gallery, which,
by means of speakers, will be provided with music
from items played by the Royal Air Force String Band,
which will play in the main hall throughout the whole
exhibition.

The lighting schemes have been greatly improved,
while a certain amount of power 1s available to the
holders of stalls, so that the exhibits need no longer
present a ‘‘ museum ” appearance, but can be really
“live.”. The only régrettable thing about the show ix
that the sets cannot be demonstrated—a quite obvious
state-of affairs, however, for a number of loud speakers
all going together would make a most unearthly din.

The main exhibits of the various firms are briefly
mentioned in the succeeding pages. but the exhihit of the
B.B.C. deserves special mention, for this takes the form of
an unusually interesting feature, at one end.of the gallery.
It is contained on a sort of island, all by itself, and con-
sists of a replica of -the control-room of 2L O, and
miniature models of the various broadcasting stations
operated by the British Broadcasting Corporation. Of
the other exhibits it is difficult to say anything without
saying more than could possibly be squeezed into this
page, or, indeed, into many pages. ' T

The new screened, or shielded, grid valve will draw

great crowds, and rightly so, for these constitute one of the
most interesting and valuable of the recent advances in
broadcast reception, The valve enables huge improve-
ments in H:F. amplification to take place. and all should
make a point of having a close look at it. Other valves
on show include the various tvpes of dull emitters and
the special indirectly heated cathode valves for operation
from A.C. mains. .

And talking about mains, you ought to spend some
time among the eliminators. These are of all sorts and
for all kinds of work, L.T., H.T., “ Power ” (both L.T.
and H.T. and grid bias) all being well represented on many
stands, while complete sets using these eliminators and
either the A.C. valves or valves of the usual types, are very
much in evidence. New lond speakers there are, while the
alterations in design of even small components will, in

e RADIO
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The National Radio Exhibition holds more of
interest this year for the home constructor than
it has ever done. All readers of *“ MODERN
WIRELESS ™ should make an effort to go to

Olympia at least once.

some cases, be of the greatest interest and value to the
home constructor. And don’t forget to have.a look at
the new standard screening boxes introduced to our
readers by Mr. G. P. Kendall.

Tinally, whatever you do, do not omit to come and
visit us on Stands 74 and 75. Make that a meeting-point
for your friends. The stands are conveniently situated, as
vou will see by the plan on the next page, and on them you
will find a great deal to interest you. Many examples of
receivers, the descriptions of which have been published
by us and our companion journals, will be in evidence, so
that you can see how the original receivers. the photo-
graphs of which you will have seen. really look.

=k
5l

The winning design

in the competition

recently held for a

poster = advertising

the Radio Exhibi-
tion.

The Exhibition
opens on Sept. 24th, -
and will be closed
on Oct. 1st. Al
who can possibly do
so should pay at
least one visit to
Olympia.

24
P18

Such sets as the “ M.W.” Five, the “ Spanspace ™™ Four,
the “ Cube Screen” Three, and the * Universal” Three,
will be there for your examination, and all who can possibly
do so should make a point of scrutinising them.

The exhibition is easy to reach—the District railway
runs through trains (to Addison Road), while a number of
"buses go direct to Olympia. Anyone will tell you how to
get there, it is the simplest job in the world, for all
Londoners know Olympia. 8o come up from the country,
the suburbs, from all over the kingdom, and those of you
who live near bring your friends; and bring them not only
once but twice and three times. -The “show " is chock
full of interest, and you’ll need more than a cursory glance
here and there if you are to take it all in, and it 1s" worth
while “ taking it all in.”
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A summary of the main exhibits to be seen at the National Radio Exhibition.

AMALGAMATED PRESS, LID.
Stands Nos. 74 and 75.

All readers should make a point of
visiting us and examining for them-
selves the various original models of
receivers which aré on view. These
receivers have been picked as being
the most interesting out of the many
sets, the descriptions of which have
been published during the past few
months in Moperx WirgLEss, “ The
Wireless Constructor ™ and “ Popular
Wireless.”

|

receivers made by
the Bedford Electrical and Radio Co., Ltd.

One of the ‘‘ Peeriess "’

ATKINSON C. CRESWICK.
Stand No. 55.

On this stand a series of receivers
is on view, and in many of the sets
full-size loud speakers are incor-
porated.

THE AUTOMATIC COIL WINDER AND
ELECTRICAL EQUIPMENT CO., LTD.
Stand No. 260.

The “Macadie” automatic coil
winder is an interesting item on this
stand. It winds coils of any shape
from % in. to 5 in. in length and up

to 4 in. in diameter, with any gauge
of wire from 1 mil. to 18 mil., at
speeds up to 6,000 r.p.m.

Additional exhibits are an improved
“ Avometer,” combining amps., volts,
and ohms in direct reading., and a

-’|II|III'IIIIllllIIIlllllllllllllllllllllllIlIIIIIIllllllllllllllllllll' ]

= In these pages readers will find
a brief summary of the main
points of interest to be seen at
= the National Radio Exhibition
which commences on Sept. 24th.
= The firms mentioned form the
majority of those exhibiting and
will be found in alphabetical
order.

‘There are so many interesting
= features that it is impossible te
mention them all in the space

at our disposal.
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geries of inductance coils which are
claimed to give the lowest distributed
capacity with the- highest inductance
values.

An example of the famous ‘‘ Ekco
battery eliminators.

With a view to inducing visitors to
Orympia to test their * Slektun”
Coils, the manufacturers are willing
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to sell a limited number at prices
actually below cost, during show
days only.

"The Climax * mains ** receiver.

BATTERIES LTD.

Stand 53.
This firm is showing the famous
“Nife” Dbatteries, for which an

extremely long life is claimed; and all
types and sizes are being exhibited.
Every battery is claimed to have no
self-discharge, while the H.T. batteries
are said to last a lifetime.

BEDFORD ELECTRICAL AND RADIO CO.
Stand No. 52.

The makers of the ““ Peerless”” wire-
less components are putting up an
excellent show at Olympia, and it is
impossible to mention all the things
that are to be seen on this stand. The’
chief exhibits include a series of com-
Plete sets, available to the public at
popular prices, which should claim the
attention of every reader. All sorts
of components are, of course, on view
as well. :
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BELLING & LEE, LTD.
Stand No. 207. _
A multitude .of interesting gadgets
characterises this stand, all types of
terminals, plugs and sockets, con-
nectors, dial indicators, ete., being

The Dubilier insulating clip in position
on a grid condenser.

on view. The principal feature of
the stand is a new series of terminals
available to. the public at an ex-
ceptionally low figure.

BENJAMIN ELECTRIC CO., LTD.
Stand No. 79.

Valve holders, coil holders, and
many. eof the hundred-and-one little
components required by the home
constructor will be found on Stand
79, in addition to a complete range

of the well-known Benjamin * Short-.

Path ” receiving valves.

A five-valver made by ‘‘Metro-Vick "’
Supplies,  Ltd. It incorporates a battery
eliminator for both H.T. and L.T, supply.

SYDNEY 8. BIRD & SONS. Stand No. 121,
The makers of the famous “Cyldon ”’
variable condensers have gone one

hetter this year and are exhibiting
a new series of thumb-drive and
“Panalong ” gang condensers. These
latter are arranged so that they can
be mounted at the back of the panel
with the spindle running parallel with
the panel in American fashion, the
control being obtained by means of
a disc projecting partly through the
panel.-

BOWYER-LOWE CO., LTD.

Stand No. 124. :
Among the many interesting things
to be seen here are the following new
components. The ¢ Whiteline” valve

holder, L.F. transformer and choke,
vernier dials, screening boxes, etc.,
and a new wavemeter covering from
150 to 2,000 metres, which will be of
interest to every experimenter, and of
value to all listeners with
valve receivers.

multi-

An example of the universal Formo gang
coupling and condensers.

BRANDES LTD.
Stand No. 161,

In addition to the lines which were
shown last year a new receiver is
being staged—the * Brandeset” IITa.
This season Messrs. Brandes are
marketing their goods through a new
authorised dealers’ scheme which
should be of benefit to all purchasers.

BRITISH EBONITE CO., LTD.
. Stand No. 76.

On this stand a full range of -

ebonite panels and ebonite compo-
nents may be seen, the various types
and grades being laid out to form a
most interesting exhibit.

THE BRITYSH RADIO CORPCRATION,

LTD.
Stand No. 59,

Three sets are the main attractions
on this stand and deserve careful
consideration. They consist of a
Long-Range Five, Long-Range Six,
and a “‘ Radio Exchange ” set.

The Long-Range Five-Valve Re-
ceiver consists of two high-frequency
stages with a complete range from
200 to 2,000 metres. This instru-
ment is shown in two forms, one with
the neutralising method of balancing,
the other emboding the new method
of overcoming the inter-electrode
capacity within the valve itself,
making neutralisation unnecessary.
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The Long-Range Six-Valve Re-
ceiver embodies an entirely new
screened high-frequency unit, auto-
matic in its tuning from 200 to 2,000
metres, and embodies the new type of

The Lamplugh panel-plate tuner unit.”

screened-grid valve which dispenses
with neutralising of any form, there-
by giving full and complete stability
on all wave-lengths with high-fre-
quency magnification hitherto con-
sidered impossible.

The B.R.C. “ Radio Exchange” em-
bodies all the interesting features of
the B.R.C. six-valver, including the
new type screened-grid valves men-
tioned. A simple switch shows the
name of the station by an illuminated
indicator operated similarly to the
ordinary telephone call-board.

This photograph shows. the reverse side
of the * Gecophone ’’ cone loud speaker.

" A full range of new and interesting
components, principally dealing with
high-frequency amplification, is on
view, together with high-frequency
transformers specially suitable for
the new forms of high-frequency valves
on the market, such as the screened-
grid valve, ete. '
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BROWN, S. G,, LTD.
Stand No. 122,
A fully comperehensive display of
loud speakers is arranged on this
stand, among which we must mention

The * Gecophone’’ two-coil holder for
parrel or baseboard mounting.

the new Sphinx speaker, while the
new Brown gramophone pick-up is
sure to create great interest.

BROWN BROS., LTD.
Stands Nos. 25 and 26.

A fagcinating display of goods,
complete sets, and components of all
types can be seen here.

B.S.A. RADIO, LTD.
Stands Nos. 10 and 64.

In addition to complete sets, speci-
mens of valves and components, this
firm is digplaying the famous Kone
loud speakers, which are so popular
among the British public.

B.T.-H. CO., LTD.
Stands Nos. 138 and 139.

Chief among this firm’s exhibits is
a complete range of receiving valves

and the R.K. Ioud—speaker equipment.

Unfortunately, this latter cannot be
.demonstrated at Olympia, but we
understand arrangements for the
public to hear it can be made at
the stand. In addition, a very com-
prehensive collection of components
is also heing staged.

BURNDEPT WIRELESS, LTD.
Stand No. 127.

Chief among the many things to be
seen on Stand 127 are two-, three-,

The HTG2 type H.T. accumulator unit
manufactured by C. A. Vandervell & Co

four-, and five-valve receivers, the
famous “Ethodyne” Super-Het, and a
special three-valver for the ultra-short

waves. This latter covers from 12
to 100 metres, and should be exam-
ined by all short-wave enthusiasts,

BURNE-JONES & €O., LTD.
Stand No. 123.

Many fine examples of well-made
British apparatus are to be seen here,
all types of components being on
view, from inductance coils, valve
holders, etc., to the latest copper
screening boxes holding complete
H.F. stages.

BURTON, C. F. & H.
Stand No. 37.

The special feature of this exhibit
is a new patent straight-line condenser
which has a novel friction band brake
to prevent backlash. Other exhibits
include various types of variable con-
densers, vernier dials, screens and
bases, plugs and jacks, switches, etc.

The new shielded-grid valve, the Marconi
and Osram S. 625.

CAHILL & CO., LTD.
Stand No. 101.

All types of the “Pelican” range of
receivers are to be seen here, forming
a most attractive exhibit.

THE CAMDEN ENGINEERING CO., LTD.
Stand No. 96.

Die-cast variable condensers of
the single-, dual- and triple-gang types
are the chief components to be seen,
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though metal scréening boxes; metal
panels, slow-motion dials, and other
components are worthy of the atten-
tion of the visitor to Stand 96.

The “ Lotus ' remote control relay.

CARRINGTON MA%I)JFACTUR!NG CO.

Stand No. 12.

A full range of cabinets to suit
receivers designed and described by
the various wireless publications are
on view, while a new cabinet, the
“Carlton,” is worth the attention of
all- constructors. This not only pro-
vides accommodation for the sct,
batteries, or eliminator, but also has
a compartment ready so that any
loud-speaker unit can be built into
the cabinet.

CELESTION RADIO CO.
Stand No. 157.

All types of the famous * Celestion ™
loud speaker are to be seen, and 1t
will be noticed that the well-known
“ Radiophone " has been replaced by
the new Cl0 model,. which incor-
porates several important improve-
ments. Bodels A2 and A3 Bave been
replaced by one'model, the C12, which
gives greatly 1mpr0ved results. The

“largest loud speaker, (24, is in a class

by itself, utilising a 24-in. diameter
diaphragm and a special method of
balancing. This is certainly a gremt
advance on the other speakers manu-
factured by this firm

The Ediswan geared variable condenser.

CHLORIDE ELECTRICAL CO. -~
Stands Nos. 167 and 233.

The famous makers of the “ Exide ”
batteries have on show a full range
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of accumulators of H.T. and L.T.
types suitable for wireless receivers, in
addition to batteries designed for
such applications as public address
systems, laboratory equipment, tele-

The Peto-Scott double

condenser.

neutralising

phones, signalling, ete. A wide choice
of Exide unspillable cells for portable
sets may also be seen.

CITY & GENERAL RADIO CO., LTD.
Stand No. 202.

The exhibition of sets of parts for
receivers described by the various
radio publications is a feature of this
stand, and therefore should be ex-
amined by all visitors to Olympia.

H. CLARKE & CO., LTD.
Stand No. 83,

The makers of the famous “Atlag”
components have a new addition to
their catalogue in the form of a series

The

““ Lewcos '’ six-pin coil base.

of H.T. battery eliminatorsin the com-
ponent section, while the demonstra-
tion model of the “ Neutro-four”

" ceeded further,

receiver forms an interesting exhibit
on their stand. This receiver is an
up-to-date four-valve set using a
neutralised H.F. stage, detector, and
2 L.F. amplifiers.

CLIMAX RADIO CO.
Stands Nos. 88 and 89.

Several . new products mark the
exhibits on this stand as worthy of
special notice. The most out-
standing of these are the H.T. supply
units. The D.C. model with ten tap-
pings is no larger than an ordinary
valve box, so that it can be easily fitted
into the cabinet of the receiver, taking

up less space than the avem“e'

120-volt H.T. battery.

E. K. COLE, LTD.
stand No. 11.

Well known for their H.T. battery
eliminators, this firm has now pro-
and is showing a
series of sets for use off the electric-
light mains. Worthy of special atten-
tion is a compact eliminator for
D.C. mains, which measures only
3in. by 2 in. diameter, and which can

One of the many types of eliminators
to be seen at the show. The Metro-Vick
L.T. supply unit.

be plugged direct into the electric-
light socket, and is capable of supply-
mg H.T. current, for one-,"two-, or
three-valve sets.

COLONIAL TECHNICAL PRESS, LTD.
Stand No. 232.

Upwards of 60 radio publications
from all countries are to be seen here,
so that the enthusiast will find all
he requires in the way of wire-
less literature.

COSSOR, A.C., LTD.
Stands Nos. 86 and 87.

In addition to a full range of the
famous Cossor receiving valves, this
enterprising concern is showing a series
of valves designed for operation direct
from the A.C. mains. These are
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worthy of very close attention, as they
mcorporate many interesting and in-
genious modifications,

A popular little L.T. battery is this one
made by the Oldham Ac¢cumulator Co.

D.A.R, LTD,
Siand No. 104.

Many interesting examples of the
before-and-after type are to be seen
at the stand occupied by D.AR.,
Ltd., who are the well-known makers
of the new * rejuvenating ” fluid for
sulphated accumulators.

BERTRAM DAY & CO.
Stand No. 51.

This well-known advertising firm
is showing numerous specimens of
advertisements, catalogues, booklets,
etc., and examples of complete pub-
licity campaigns are open for ths
inspection of all.

DIONOID, LTD.
Stand No. 107.

The principal exhibits here include
new designs of L.T. and H.T. bat-

a com-
pact and convenient variable condenser.

Adjusting the ‘‘ Formo-densor,”’

teriés, the cases of which have been spe-
cially constructed to prevent creeping

~of the acid. If required, all batteries
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can be fitted with charging indicators
of the “ sink or swim ” type, so that

A five-valve portable made by McMichael’s.

the condition of the cells can be
determined at a glance.

'DUBILIER CONDENSER CO., LTD. ‘
Stand No. 162.

This firm is introducing a new
R.C. unit to the public, in addition
to a series of H.T. supply units and
many interesting components. The
main feature of the R.C. unit which
strikes us is the fact that both the
anode and grid resistances are easily
interchangeable, a most important
point for the home constructor. . .

EAGLE ENGINEERING CO., LTD.
Stand No. 58.

Chief among the new lines to be
seen here is a series of sets ranging

The létgst R.I-Varley L.F. transformer.
from the junior two- and three-valve
receivers to a portable five-valve
Daventry set and a super-het.

J. J. EASTICK & SONS.
Stand No. 245.-

The following new lines have been
added to the ¢ Eelex ” range :

The “ Eelex ” Safety Switch, which
isa device fitted outside the house and
operated from inside, whereby the
aerial is shorted to the earth when the
switch is in the “ off ”* position, and,
in addition, the set is disconnected
from the aerial system.

The ¢ Eelex”” Multiple Connector,
enabling any number of battery cords,
up to éight. to be connected at once.

Insulated eyes, pins, and spades,
ete.,, and a number of small com-
ponents,

The remainder of the exhibit is
largely devoted to the ¢ Eelex” Treble-
Duty Terminals, “ Eelex ™ Switches
and Earth Bowls. Easticks also are

showing ¢ Eelex” Lightning Arrestors,

The new Lewcos binocular six-pin coil.

Frame Aerials, Low-Loss Coil Mounts,
Knife Switches (medium, giant, and
miniature), Standardised Plugs and
Sockets, Connectors and Adaptors,
which have been shown at previous
exhibitions.

EDISON-SWAN ELECTRIC CO.,
Stands Nos. 133 and 148.
A full range of receiving valves,
many of which embody the latest
improvements in valve design, form
the chief exhibits on this stand,
though a goodly array of other things
may also be seen. Among the com-
ponents, R.C. units, H.T accumula-
tors, variable condensers, and many
of this firm’s well-known lines are
worth attention.
331
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ELECTRON CO., LTD. |
Stand No. 141.

The famous ‘ Six-Sixty "’ valves now
designated by a new system of nomen-

A convenient R.C. coupling unit to be
seen on.the R.I.-Vitley stands. :
clature form a most interesting
exhibit. These valves need no intro-
duction to- our readers, and the
majority of them may be obtained in
either the ordinary type or in type T,
which is an enclosed valve specially

designed to be non-microphonic.

ENTERPRISE MFNG. CO., LTD.
Stand No. 259.

A full range of wireless cabinets is to
be seén on this stand, which holds
many designs of interest to the
home constructor.

One of the *‘ Pure Mausic *’ loud speakers
made by Mullard’s.

EXCEL RADIO COMPONENTS.
Stand No. 221.

The chief exhibit provided by the
Excel people is a_permanent detector
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po]-pula.rly known "as the oscillating
crystal unit,

EXPRES RADIO & ELECTRICAL CO.,
- LID, . Stand.No. 118.

The main exhibits here take the
forms of three receivers—a neutral-
ised set covering from 100 to 150
metres known as the ¢ Empress Classic

The Lewc(;s ganged shiclded inductances.

Four”; “The Concert Four” single-
dial receiver, and a powerful local
set called the ¢ Concert Three.”

FALK, STADELMANN & €O., LTD.
Stand No. 147.

A full range of “ Efesca” compo-
nents and ¢ Efescaphone” wireless
sets is being shown. Among the new
lines of particular interest are a
number of sets specially designed for
stmplicity in tuning.

" FELLOWS WIRELESS. -
Stand Ne. 116.

A most comprehensive range ol
eomponents, batteries, and complete
receivers is shown on Stand 1186, form-
mng an exceedingly interesting exhibit.

FERRANTI, LTD.
Stand No. 142.

In addition to the well-known low-
frequency transformers manufactured
by this firm is being shown a com-
prehensive range of output trans-
formers, chokes, loud-speaker at-
tachments, and a complete line of
radio ammeters and voltmeters.

brell. Bros.,

type, the K.L1 and K.H1 valve

The Bowyer-Lowe neutralising condenser
for panel or baseboard mounting.

THE FORMO CO.
‘ Stand No. 81.
A new type of log condenser is
worth consideration here, in addition

to the tremendously wide range of
inductances, dials, and various little
components which are produced by

.this firm. The stand is most interest-

ing, and should certainly be visited.

A. W. GAMAGE, LTD.
Stand No. 69.

A full range of wireless apparatus,
including complete receivers and com-
ponent parts, is being shown by this
famous store.

GAMBRELL BROS., LTD.
Stand No. 66.

Low-loss coils, centre-tapped coils,
a special centre-tapped coil holder,
neutro-vernier condensers, neutro-
vernier indicating dials, wavemeters,
buzzers, etc., are among the many
components shown by Messrs. Gam-
Ltd.

&

One of the R.I..Varley reactive tuners.,

GARNETT, WHITELEY & CO. LTD.
Stand No. 93.

A full range of components may be
seen here, the chief one, of interest
being the new remote- control unit,
which will be demonstrated on a
receiver with four loud speakers.

A new centre-tapped coil for plug-in
holders also makes its bow to the
public.

GENERAL ELECTRIC CO., LTD.
Stands Nos. 15 and 140.

A complete series of receiving valves
is on view, including the new 610

for .indirect heating, and the latest
H.F. valve with shielded grid—the
S.625.

In addition an interesting gramo-
phone pick-up device is being intro-
duced, and a series of receivers of all
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types completes the exhibit. It will
be worth the visitor’s while to spend «

An example of the Compact Condenser
design now prevailing.
considerable time in examination of

these stands.
GORDON, F. J., & CO., LTD.
Stand No. 28.

The main exhibit here is the
“ Electone ” automatic programme
selector, a device which enables the
listener - to select the evening’s pro-
gramme ahead, and which ensures
his receiving the desired items, cutting
out the unwanted sections.

GRAHAM AMPLION, LTD.
Stand No. 137.

Many new types of Amplion loud
speakers are to be secn on the
Graham stand, including the A.C.1,
&n open cone for hanging on the
picture-rail or standing on the table,
as desired; and A.C.4, a similar
mode!, but contained in an oak
cabinet.

THE GRAHAM-FARISH MFG. CO.

Stand No, 218.

In addition to all sorts of com-
ponents this firm is showing a new
line of high resistances of an entirely
novel type.

These are known as the ““ Ohmite ”
and “ Megite,” being respectively
anode resistances and grid leaks,
and will be on sale for the first time.

and the
G.E.C. L.F. transformer.

A Dubilier mica condenser

These instruments should prove of
unique interest, as the element is
completely encased in bakelite and
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cannot vary with atmospheric con-
ditions in any way. They are said to
be a distinet improvement on wire-
.wound, vacuum, and various other

The new long-wave clip-in Formo
inductance.

high resistances extant, and are items
which we think well worthy of the
attention of all visitors to the Exhibi-
tion.

Also, circuit diagrams for resistance-
capacity sets of various types will be
available for the public.

HALCYON WIRELESS CO.
Stand No. 168.

The chief point of interest here is
the new five-valver, which needs no
outside aerial or earth, and has a
Daventry range of 400-500 miles with
a local range of 40-50 miles on the
loud speaker.

HART ACCUMULATOR CO., LTD.
‘Stand No. 112,

Samples of the many types of
wireless accumulators, in the manu-
facture of which this firm has special-
ised for a number of years, will be
on show.

For low-tension circuits, the types

designated respectively “ Magno ™
and ““ Enduro,” which are equally
suitable for receiving sets em-

iy
P

A novel design of
neutralising  con-
denser to be seen
at the Exhibition
on the stand held
by Messrs. Jackson
Bros. -

wliy
hreid

emitter or

bright

ploying dull
valves, should no doubt attract the
attention- of wireless users who, in-

ever-increasing numbers, are recog-
nising the many advantages of glass
containers, Assembled in specially
moulded pressed-glass boxes, these
cells are of first-rate quality and
attractive appearance. In addition,
assembly units for cone loud speakers
are also available, while “ electrical
gramophone pick-ups can also be
obtained from this firm.

For high-tension circuits, the type
known as the “ PLRG ”—the patent
for which is held by the Hart Co.,
will probably have many admirers.

Tn these cells the plates are contained

in a moulded box provided with ribs
moulded on to the outside of the
base and walls, in such a manner that,
when a numbe: of the cells are as-
sembled together to form a complete
battery, the points of contact are

A new centre-tapped coil made by the
London Electric Wire Co.

reduced to a minimum, the cells them-
selves resting upon the edges of the
ribs moulded on the case of the
container ; in this way perfect in-
sulation is obtained.
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Tte Oldham H.T. accumulator.

samples of the component parts of
their different types of batteries; as
also of the various forms of crates
supplied to facilitate transport of
batteries for recharging and other
purposes.

HOARE & JAGELS, LTD.
Stand No. 14. .

The Rolls portable receiver is shown
in many different models, and forms
an interesting and attractive exhibit.
Many improvements have been intro-
duced, especially with regard to the
external portions of the sets.

HOBDAY BROS.
Stands Nos. 19 and 20.

This firm is showing a fine array of
radio goods of all descriptions : coils,
coil holders, variable and fixed con-
densers, valves—everything that is
likely to be needed by the constructor,
while complete receiving installations
for the listener are also to be seon.

HOUGHTON, BUTCHER, LTD.
Stand No. 61.

Well known as wireless factors, this
firm is providing a comprehensive
display of apparatus. Everything for
the radio enthusiast is on view, and
all types of components are repre-
sented, while among the sets can be
found types to suit every pocket and
all requirements,

IGRANIC ELECTRIC CO., LTD.
Stands Nos. 148 and 149,

A full display of all types of radio
equipment is being shown on this
stand, foremost among the accessories
being power transformers for H.T.

The Igranic-Pacent

‘“ Phonovox ' fitted

on a gramophone and

complete with plug

for insertion in the

L.F. valve holder of
a receiving set.

Other exhibits of the Hart Co.
will include hydrometers and similar
wireless accessories, together with
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supply units, smoothing chokes for the
same type of unit, potentiometers, and
also the new * Phonovex,” an

g
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tremely neat gramophone pick-up,
which is provided with a tone eontrol
and plug which enables it to be
plugged straight into the valve holder
of any L.F. or detector stage. so that

A compact R.C. coupling unit.

you can use your ordinary set (L.F.
end) as the amplifier for electrical
gramophone reproducing.

JACKSON BROS.
Stand No. 85.

Various types of well-made variable
condensers are to be seen here;
the ranges being well covered from
ordinary square-law condensers to
the triple-gang models and newly-
brought-out neutrodyne condenser
totally enclosed in a glass tube.

The Precxsmn (Collinson) six- pm coil
former thh detachable pnmary

{' .

THE JUNIT - MEG. CO., LTD. - -
Stand No. 230.

‘Those who -dislike” ‘the - job &f
soldering should visit ‘the stand of

soldering wire is one of a trio of in-
teresting things on'show. Thé other
two mam featurés are the  Peer-
poitit ”’ soldering iron (which never

- gets really dirty) and a new solder

known as - Elephant >. solder,
which is said to be -much stronger

'than ordinary solder, and which :will

fZow easily ‘when a fairly low tem-
perature iron is employed.

P. A. LAMPLUGH LTD.
‘Stand No. 117

Many new lines are to be seen here,
anong which must be mentioned the
“ Panel-Plate Tuner Unit,”” a novel
scheme consisting of an engraved
metal panel on which are mounted a
slow-motion condenser, a calibrated
inductance covering from 200-2,000
metres, with a switch for changing
from low to high wave-lengths.

"

five-valve

The R.1.-Variey ‘* interdyne
receiver.

LECTRO-LINX, LTD.
Stand No. 227.

Who has not heard of or used the
famous “ Clix ” sockets ?  Whether
you have or not, you should go to
Stand No. 227.

All kinds of Clix terminals, sockets,
tags, etc., are shown here, while a
new feature is the multi- plurr which
forms a foolproof method of con-
necting H.T. and L.T. batteries to a
set.

LISSEN 'LTD.
..Stands Nos. 158 and 160,

A full range of loud speakers of both
the Korn and new dlsc types is among
“the exhxblﬁs here, ag-well as an elec-
trical pick-up device for attachient
to any gramophone.”

In addition are being shown a very
light pair of headphones (this is
new line), new éoit holders, a new

type of variable condenser, fixed con-
~ densers, leaks, coils, coil holders, plugs
and sockets, and varlous additions
to the Lmsen tange’ of “FET- batteries
~ which have special grid-bias tappings
_included, so that a separate grid<bias
battery is not necessarv
W. T. LOCK. .-
“'Stand No. 2 o
Here a full’ range of Amenean-pat-

this famous firm. * Here-n patent self- * +tern -éabinets .is on view, includ-
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ing the popular type A/M Cabinets
and A/G cabinets, also the following’
new lines recently introduced, namely,
the Type A/F Fall-Front Cabinet,

The C.A.V, three-valve ‘‘ Baby Grand "’
receiver.

the Type B/C Battery Container,
the ¢ Cabinola *’ loud- speaker cabinet,
and Type A/W “ Vignette.”

Another hne, the « Portola > home
construction cabinet and receiver
circuit, is a handsome dark-oak por-
table cabinet fitted with aerial former,
loud-speaker horn, and slide base-
board, ready for mounting panel and
componentq With ‘each cabinet will

A new Igranic absorption wavemeter.

be supphed a complete ‘set of blue

prints and instruétions for making

the “ Portola ” five-valve receiver.
(Continued on page 410.)
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Experiments

with
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By PERCY W. HARRIS, M.I.RE.

(Editor, “* Wireless Constructor.”)

Some really practical tests of radio’s most recent developments.

N wireless experimenting the de-
}[ scription of a new principle opens
up a wide new field of explora-
tion. The screened-grid valve, of
which particulars have already ap-
peared in  this <urnal, forms no

previously been possible with any one
stage of high-frequency amplification.
In addition to this, the chain of
troubles which we have had to cir-
cumvent in the past, due to inter-
electrode capacity in the wvalve,
has been virtually abolished by a very
ingenious method. How, then, does
the new valve compare with the
older types with which we are so
familiar ¢ Firstly, there is, of course,
no need to adopt the normal neutralis-
ing methods. This-in itself brings
simplification, Secondly, we have a
very high “ mag” to handle, and all
that goes with it. Let me warn
experimenters at once that much
more care is needed in designing a

receiver to include this new valve
than has previously been required.
The higher the magnification obtain-
able the greater the influence of any
stray fields or back coupling, and as
the “ mag” obtainable with ‘one of
the new valves is about as high as
many experimenters have previously
obtained with two stages, all the
precautions normally taken with two
stages of high frequency must be
taken with one stage with the new
arrangement.

“Feed-back” Effects
Feed-back occurs in two ways only.
The first is via the capacity within the
valve, and the second. via stray

With one stage the screened-
grid valve can be used in
the ordinary holder. The
finger is touching the screen-
ing-grid pin which is con-
nected direct to H.T. plus.
Notice the
earthed
screen be-
tween con-
densers.

Remoyving the screen between condensers
permitted a slight feed-back, but not so
much as to be detrimental.

exception,. and is arousing extra-
ordinary interest among wireless ex-
perimenters all over the country.
As the valve itself and its general
principles of working have already
been described, this article is devoted
purely to an account of some experi-
ments I have conduected in my own
laboratory for the purpose of evolving
designs to suit. the new type of
. tube.”

Very High Magnification

We have, first of all, a valve
designed as a high-frequency mag-
nifier which is capable of giving a
magnification much greater than has



. , N
* MopberN WIRELESS

couplings outside of the valve. No
matter how perfect our elimination of
feed-back effects may be inside the
valve, unless we eliminate “théem
outside, we are no better off than
before.

No great difficulty has presented
itself in designing a receiver using
one stage of the new high-frequency
coupling, provided reasonable pre-
cautions are taken. The first illustra-
tion shows my own experimental
receiver with one stage of high-
frequency, a detector, and one stage
of note magnification. As the detector

-and note-magnifying stages are per- .

To modify the new valve holder, first of
all unscrew the screen as shown.

fectlynormal, and contain no novelties,
it has not been thought necessary to
illustrate them here.

Then saw through the middle of the base with a hack-saw.

When two  stages of H.F. with screened-grid valves are used total

of the apparatus is highly desirable.

Notice that I have mounted the
valve vertically in the ordinary type
of valve holder. To reduce feed-back
effects between coils I have chosen
these latter of the binocular type,
which has a very restricted field, but
owing to the high magnification
obtainable 1t was found necessary
to interpose, between the two coils
a metallic screen connected to earth.
All high-frequency wiring was made
extremely short, and an extension
of the metallic screen was also placed
between the two variable condensers
which tune the first and second grid
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shielding

Note the wvalve passmg between the two
stages.

circuits respectively.  With short
wiring, binocular coils, and metallic
screens between coils and condensers
all undesirable feed-back effects were
eliminated, with the result that a
very high frequency magnification was
obtainable and a good deal of reaction
could be applied to6 the detector
stage, thus greatly increasing the
magnification possible.. As a point of
interest it may be stated that with
a -0003 mid. reaction condenser and
a standard Reinartz winding, more
than half of the condenser could be
used before the set came near the
oscillation-point. Furthermore, when
the detector stage was made to
oscillate no feed-back into the aerial
could be detected.

Flatter Tuning

The first impression obtainable
when operating a receiver of this
kind is that the tuning is flatter than
usual. The reason for this is that the
complete elimination, or virtually
complete elimination, of feed-back
effects results in the normal damping
of the first grid circuit being un-
touched. The significance of this
will not berealised until alittle thought
is given to the subject. In practically
all receivers with which we have
previously been acquainted (with the
exception of the fully neutralised
and properly screened stages) there
has been a certain amount of reaction
into the first grid circuit, this reducing
the. damping and therefore sharpen-
ing the tuning. There is, however, a
more important reason Why the tuning
is flatter. The new valves depend
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for their magnification upon a high
impedance in the anode circuit, and
. the higher the anode-circuit 1mpedance
the higher the magnification, within
limits, The impedance of the valve
is so high that the only satisfactory

method. of coupling is the “tuned
- anode,”
tuning than is obtained with the

which gives much flatter

transformer type of coupling.

Do not attempt to use the new
valve with transformer coupling,
for if you do so you will lose a very
large amount of the possible magnifi-
cation. After some experiment with
the receiver illustrated, it was decided
that, while feed-back between stages
had (to all intents and purposes)
been eliminated, it would be advan-
tageous to allow some amount of

reaction, into the first circuit for the |}

The

Robinson
flexible lead from the second plate.

valve, showing the

purpose of sharpening the tuning,
The screening between the condensers
was then removed, as shown in the
first illustration, when it was found
that the tuning of the first stage was
appreciably sharper, and although
less reaction was required to bring the
set up to oscillation-point, it was still
a long way below oscillation when no
direct reaction was used. The re-
ceiver operates with birocular coils
and the simple screen between the
coils with very satisfactory results.

Using Two Screened Valves

_ The next experiments with this
valve were ifi the use of two stages,
and here it was found that owing to
the enormous magnification possible
all feed-back effects of the stray
variety had to be eliminated as com-

pletely as possible. This meant that
each stage had to be completely

screened. By cutting a circular hole

in the screen it was found possible to
place the valve horizontally with
filament and normal grid pins in one
box and the plate and the shielding-
grid pins in the other box. Negative
L.T. was connected straight to the
box, and the positive L.T. taken
through a hole in the box in lead-
covered wire which was connected
electrically to the box so as to
prolong the shielding up to the
terminal strip.

The only other leads that had
to be taken out of the box were the
H.T. positive and the lead which goes
from the screening grid to the 80-volt
tapping on the H.T. battery. These
two were taken through lead-covered
wire similarly connected electrically
to the box. In this way a very
complete shielding was possible, and

This photograph shows the two halves of the holder when separated.
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while the tuned anode method was
utilised the additional stage of high-
frequency amplification, together with

M'

properly applied reaction to the
detector stage, gave all the sharpness
of tuning found to be necessary in
prachce

A Modified Holder

A point of interest to the experi-
menter 18 a modification which I
have found useful in the special
holder sold to take these valves.
This holder, as will be seen from the
illustration, consists of an insulating
base which carried in its centre,
and screwed to it, a metallic screen.
At each end of the base are clips
into which the pins of the valve slide.
When used with one stage of high-
frequency this holder is quite con-
venlent ; but, in my own scheme of
utilising two stages, I have found it

The standard screened-grid valve holder as sold (left), and as modified (right).
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rather hinders the complete screen- fi=== e e
ing which I have endeavoured to [fg -
obtain.

A very simple modification of
this holder which every experimenter
can ~carry out for himself is shown
in the accompanying photographs.
The first step is to undo the two
screws gecuring the screen to the
insulating base, and then to saw the
insulation in half just against the
projecting piece which forms a partial
support for the metallic screen. The
holder can then be reversed, when it
becomes possible to attach the
metallic screen provided to any
bottom shielding one may have;
or, alternatively, the two ends can
be placed one in each box and the
valve. passed through a circular
hole. ]

While it is possible to utilise
screening boxes with the condensers
outside, these latter occasion feed-
back effects between one another,
and it is highly advisable that the
condensers shall also be screened.
For this reason, I have found it
possible to use boxes large enough
to take coil, valve, chokes, etc,

The same set as shown below, but using the Robinson valve. Note that the wire
previously connected to the neutralising condenser is now joined to the extra

and the condenser. plate of the valve.
In experimenting with two stages )
of sereened-grid valve amplification, _ it must not be forgotten that several

e : sources of feed-back, which do not
' e make their presence obvious in normal
R, working, become painfully apparent
when high magnification is used.
Coupling caused by the common
battery, pick-up by filament leads,
the feed-back (if any radio-frequency
leaks back into the audio-frequency
side) to the aerial through the loud-
speaker leads, and several other
matters become vitally important.
A liberal use of radio-frequency
chokes and shunting condensers is
essential if really high efficiency is
to be obtained.

Dr. Robinson’s New Valve

Another valve with which I have
been conducting some interesting
laboratory experiments is that in-
vented by Dr. Robinson, and which
will shortly be available for the home
constructor. :

Dr. Robinson is well-known -to
MoperN WIRELESS readers, and was
for some time in charge of all radie
work in the Royal Air Force. He
was also for some time associated
with the research work carried on for
MopeErN WireLEss. Dr. Robinson’s
valve elimindates the trouble due to
the capacity between the plate and
grid of the high-frequency valve
by a very ingenious arrangement of

{Continued on page 432.)

Ancrmal type of neutralised receiver. Notice the position of the “ neutrodyne ’’ condenser
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BERE is little room for doubt that
the needs of those who wish
primarily to receive the local

station at good strength and, second-
arily, to receive other stations occa-
sionally, are best catered for by a

A'S traight’

wo -Valver

[ et ————

.

The circuit is shown in Fig. 1, and
it will be seen that two methods of
controlling reaction have been pro-
vided. Normally, of course, it is
controlled by the condenser €, (at
the right-hand side of panel). When

£i6./ THEORETICAL CIRCUIT.

good two-valve receiver of the de-
tector-and low-frequency type, which
is economical to run and extremely
simple to operate. In fact, the most
serious disadvantage of this type of
set, in the writer’s opinion, is that
one does not always realise what it
is possible to get out of it, and in
consequence is apt to put up with a
performance which would be con-
sxdered poor by the * privileged
few.’

The Circuit Employed

The chief point to remember,
when one possesses a small and
essentially- simple receiver, is that
one should never be satisfied. It
seeins that so long as one longs for
better things there is always a
means of effecting a slight improve-
nient without adding further valves
or making drastic alterations of any
kind.

The receiver described here is the
result of an attempt to produce a
two-valver which would give satis-
faction to the writer ! All the usual
precautions were taken to secure
reasonable efficiency, particularly with
regard to ease of control, and good
selectivity and low initial cost may
also be claimed for the sct.

front panel.

one i3 receiving on the longer waves,
however, and reaction tends to be
somewhat ** fierce,” the coupling be-
tween the coils can be loosened also.
As this operation will be performed
only on rare occasions, it was not
thought worth while to provide a
two-way coil holder, which would
necessitate "another control on the
The latter, therefore,
bears nothing bhut the tuning con-

An economical local-station reéez'ver
with DX possibilities.
described by L. H. THOMAS.

Designed and

denser, the capacity-reaction control,
and an on-off switch.

The layout has not been cramped,
as it is essential with a receiver of this
type, from which the greatest possible
output is nearly a]ways desirable,
that all wiring, particularly that of
the grid and plate circuits, should be
well spaced and reasonably short.
It is a mistake, however, to cramp
the components simply for the sake
of shortening the wiring by an inch
or so. The cabinet used (16 in. by
8 in. by 9 in.) allows ample room for
cverything, and the grid-bias battery
is housed inside at the right-hand or

“ low-frequency " end.

Easily Constructed

1t will be noticed that the grid and
anode leads to the detector are each
about an inch in length.

With regard to the construction of
the set, undoubtedly the -easiest
method is to-leave the panel till last,
and to mount all the components in
their appropriate positions on the
basehoard and wire them up at the
outset.

A “bird’s- -eye '’ view of the % Straight *’ Two-Valver which clearly shows the 133 out
. of the components on the baseboard.
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None of the points is particularly
hard to get at, and if the reader dis-
likes soldering he may take comfort
from the fact that the only two
points that need be soldered are the
two tags on the filament switeh !

The latter, together with the two
condensers, should then be mounted
on the panel, which is placed in posi-

-tion. No brackets have been used,

to those shown in the back-of-panel
diagram, as provision has been made
for tht the right amount of varia-
tion In coupling, and they are also
in such a position that their mag-
netic fields are as free as possible.

Bare wire has been used for the
wiring throughout, but * Glazite >’ or
some other insulated wire might be
used without any ill effects.

e

F16.2 PANEL LAVOUT

and they certainly do not seem at.
“entire necessity with a panel of the
size used. The moving plates of each
variable condenser are connected to
L.T. + and earth, a point which is
appreciated when one comes to test
the set, on account of the complete
absence of any hand-capacity effects.

Straightforward Wiring

The fixed plates of the -0005 tuning
condenser are connected to one end
of the A.T.I., and the fixed plates of
the reaction condenser to one side of
the reaction coil by means of a flex
lead.

All the other wiring is perfectly
straightforward.

The circuit employed may be looked
upon either as a modification of the
Reinartz, or a straight reaction -CIr- -
cuit W1th “ parallel feed.” The H.T.
is, of course, applied in parallel with |
the plate and filament of the valve,
and for this reason a radw—frequenc;
choke must be inserted in series with
the lead from the transformer | prlmary
to the anode ifself.

~ Smooth Reaction A
The wonderfully smooth reaction
contro] obtainable with this circuit,
after a certain amoun_t of  juggling *’

with values of H.T. and L.T: and eoil %

sizes, makes long-distanee reception
e\tremely easy, and it has not been
found necessary to employ slow-
motion dials, although there is, of
course, no possible obwctmn to nsing
*hem.,

Care should be taken to place the
‘two coil sockets in similar positions

Normally, the aerial will be con-
nected to terminal 1, i.e. coupled to
the A.T.I. through the small series
condenser C,. Provision has been
made for connecting it direct (by
means of terminal 2) when it 1s
desired to receive only the local station,
and selectivity is not important.

The reader should remember that,
although when ‘searching for distant
stations, slightly stronger signals may
possibly be obtained by using ter-
minal 2, the selectivity will be poorer
compared with that obtainable with

The termiﬁals‘ from left to right are:
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the other method, which should be

used whenever po&ble For very
small or indoor aerials, of course,
terminal 2 may always be used.

After the iring Las been carefully

1222229422239232220 9923484824430 83499
>4 MSSARSE MR »
33 LIST OF COMPONENTS. 33
%+ 1 panel and baseboard. o4

» 1 ¢abinet to suit. bed
%% 1°0005 mitd. variable condenser. b4
3e 100035 mid. do. b4
2% 1 on-off switeh. 44
ye 2 valve holders. b4

1 2-meg. grid leak. Dubikier, $3
1 ‘0001 mfd, fixed condenser.) e 33

1 -0003 mfd. grid condenser.} Lissen, 6
2 rheostats for baseboard mounting. §2

290600940

$¢ 1 H.F. choke (Lissen), o
3% 1 L.F. transformer. 49
¢+ 2 baseboard-mounting single-coil &3
e holders, ‘s
$% 1 terminal strip and 3 terminals, A, $$
< Ag and E. 33

1 terminal strip and 7 {erminals, $$
HT.+ 1,

2000080

LT. 4, LT.—, H.T.—,
H.T. + 2, LS.+, LS.—.
Wire, screws, etc.
Panel brackets if desired.

666666666

e 5eo
2221222222222 22

294006060900
0600900000

checked in the usual way—it is ad-
visable to connect up the batteries
and to test both sets of filament
terminals with a voltmeter—the set i3
ready for test. A valve with an im-
pedance of 20,000 to 30,000 ohms,
with a plate voltage of about 60, is
preferable for the detector althouoh
good results will be obtained with a
small power valve and 30-40 volts.
For -the L.F. stage a small power
valve should always be used unless
one is-excessively near the local station,
when it is better to use one of the
“ super-power "’ class. Little or no
advantage would be gained by using

: e
two for the loud speaker, H.T. plus 2, H.T. plus 1,
H.T. minus, L.T. minus, L.T. plus, and on the small strip, Earth, A2 and Ar1.
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one of these valves at a distance
greater than five or six miles from a
transmitting station. For the uwsual
broadcast band the best results are
obtained with a No. 60 coil in the
aerial socket and a No. 25 for reac-

berg and Bournemouth have also been”
received at very good headphona
strength early in the afternoon with
a very poor aerial in use.

On the longer waves, using a No.
200 or 250 in the aerial socket, or a

MooeaRN WIRELESS

Needless to say, a good acrial sys-
tem is an cven more useful adjunct
to a small set such as this than to a

. multi-stage and multi-control receiver.:

The writer has always used an aerial
41 ft. high at the lead-in and 38 ft.

high at the other end, with 2 span of

60 ft. and a downlead of 15ft. This -
is used with a buried 5 ft. length of
copper pipe for an earth. The capacity
of such a system is fairly small, and
therefore good selectivity is obtainable
without unnecessarily loose coupling.
The aerials one sometimes sees, about
100 ft. long, with two or c¢ven three
wires, erected at a height of about
20 ft., are responsible for more com-
plaints of non-seclectivity than the
receivers themselves.

Small Reaction Coil

One has only to try a fair-sized
indoor aerial in comparison with one
of these to prove it.

There i8 no reason, however, why
the receiver described should not give
perfectly satisfactory results with any
fair-sized outdoor aerial.

The reader should always bear this
in mind. There is no advantage In
using a larger size of reaction coil than
that with which the set will just
oscillate when the reaction condenser
is “all in.” The latter condition un-
doubtedly produces the smoothest
control, and if one uses so large a coil
that the set commences to oscillate
as soon as the dial of the reaction con-
denser is moved away from zero, it is
sure to go into this condition with a
3 ﬂop‘7,

With the original set, as has been

o -

In this photograph ail
the valves, coils, grid battery, etc., are i
position, and the receiver is ready for use.

No. 150 with the aerial connected
direct, and a No. 75 coil for reaction,
Hilversum, Daventry, Radio - Paris,
ete., have all been received at very
good strength. The circuit used is
undoubtedly adaptable, for numerous
American amatcurs working below
40 metres have been logged, simply by
using Igranic short-wave coils (Nos. 4,
6 and 9), and inserting a neutralising
condenser about ‘“ half-in » in series
with the acrial.

tion., The set then goes smoothly
into oscillation at about 140° on the
dial of the reaction condenser. If it
will not oscillate with a No. 25 coil
try a 35, but nothing bigger should
need to be used if the wiring has been-
carefully carried out and all the in-
structions adhered to.

With these coils the tuning con-
denser should cover & range of ap-
proximately 260-550 raetres. 2 1. O
was recelved at about 120° and
Langenberg at about 150°, although
the readings will be quite different
if any type of condenser other than
S.L.F. be used.

Results Obtained

With regard to the L.F. wvalve,
about 108-120 volts H.T. is used, with
73 or 9 volts negative bias. Any
necessary adjustment of filament
voltage can, of course, be arranged by
means of the baseboard-mounted
resistors.

As regards the actual results ob-
tained with the set, it will probably
be sufficient to say that 2 L O at six
miles is received at sufficient strength
to work two loud speakers in parallel.
The two are really unnecessary,
however, since one makes itself heard
all over the house. Twenty-two
loreign broadeasting stations have
been logged, using headphones, but
the stronger of these, such as Langen- The variable-condenser dial on the left
berg, may be put on the loud speaker ¢arries out the wave-length tuning, while

: . . : that on the right provides a reaction contsol.
night after night without any notice- » single “on-off "’ switch in the centre

able variation in strength. TLangen- completes the simple and symmetrical panel layout.
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previously mentined, a No. 60 coil
in the aerial socket works perfectly
well with a 25 reaction coil. When
listening to shipping on 600 metres
and Imperial Airways work on 900
metres, a No. 100 coil is used in the
aerial socket. and the No, 25 is stili
large enough for reaction. This de-

pends, however, largely upon the -

detector valve and the value of H.T.
used with it. The reader may pos-
sibly find that a No. 35 or even a No.
50 1s necessary 1n conjunction with
a No. 100 coil as A.T L

It is also a good plan, if one has
several grid leaks from which to
choose, to trv them all with the par-

) N

ticular valve which has been decided
upon as detector. The writer has in
his mind one valve which will not
give. even passable results as a de-
tector unless it is provided with a grid
leak of 5 megohms, although hali a
dozen or so of the same type work
perfectly  with  the convensional
2-megohm leak. Also some grid leaks,
unfortunately, are very mnoisy in
operation.

Additional Amplification

It should be mentioned that, if the
set is to be followed by another
amplifier for any reason, it would be
advisable to by-pass the first L.F.

. QOctober, 1927

transformer with a fixed condenser
of about “0005 capacity. This has not
been done already, since the condenser
is usually unnecessary, but it is wise
to incorporate it as a precautionary.
measure if more L.F. stages are to
be used, to prevent the accidental
passage of H.F. currents through to
the amplifier. ’

In the event of extra L.T. ampli-’
fication being added it should be
seen’ that the amplifier has H.T. —
joined to IL.T.—or else the H.T.—

~ terminal should be left unconnected.

This will preclude the possibility. of
shorting the | L.T. battery due 't
wrong connection Ty '

25,

W R/ING
D/ACRANM.
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An intercsting article in which
our contributor discusses the merits

of the various types of rectifiers,
wtth specml reference to the
“dry”

RECTIFIER, as probably all my
readers know, is a very neces-
sary adjunct to any arrange-

ment for providing direct current
from an alternating-current source.
The most familiar case is that in
which it is desired to charge electrical
accumulators from alternating-current
electric supply.

Where L. T. batteries are to be
charged, it is universal practice to
step down the voltage of the alter-
natingcurrent by means of a trans-
{ormer and then to connect the
secondary of the transformer with
the battery to be charged and with a
rectifier, all:ghree being in seties.
The rectifier has the property of
zllowing the alternating current from
the secondary of the transformer to
pass through it in one direction but
not. in the oppome direction.

The principal features to be con-
sidered in relation to a rectifier are
1ty efficiency, its convenience, and its
}:ermanency.

Working Efficiency

The efficiency of a rectifier may be
popularly  explained—perhaps in
rather an Irish way—by saying that
the greater the energy losses in the
rectifier the lower the efficiency. If
we had a rectifier of zero resistance to
the current passing through it in one
direction and of infinite resistance to
the current attempting to pass through
it in the opposite direction, this
vectifier would bhe 100 per cent
(’fﬁci}nt In “practice, all rectifiers
kave a’cgrtaip amount of resistance
to the: current in the * through ™
direetion, and they allow some current
to pass in the ‘ reverse” direction.
The c'urrent'which passes in the “ re-
verse ”’ difection represents waste of
energy in that it has to be subtracted
from that which = passes -
*“ through ”* direction, and the re-
gistance of the rectifler to the current

N X

new
rccttﬁers recently developed  in Amertca

in the’

in the “through” direction means
that extra voltage has to be used in
order to drive the current against the
resistance of the rectifier, and, there-
fore extra watts are consumed.

Internal Resistance
There are now, however, one or
two rectifiers available which have
r[uite a Jow resistance in the
* through ” direction, so low, in fact,
that the energy losses in the rectifier
are of trifling importance. In actual
use, the Convenience of the rectifier

_(that is, its reliability and freedom

from trouble) may be much more
important than the question of a
small percentage of added cfficiency.
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H. T. ROBERTS, F.InstP.

One of the old-fashioned types of
rectifier employed aluminium and
iron electrodes dipping into an elec-
trolyte of borax, ammonium car-
bonate, or various other substances of

a similar nature, but this rectifier, in
addltlon to hdvmg a considerable
internal resistance (and therefore
becoming heated when passing any -
reasonable amount of current), als6’
changed its character after continued
working, and continually required
cleaning and other attention.

The Tantalum Rectifier -

At the other end of the scale, so
far as electrolytic rectifiers are con-
cerned, stands the tantalum rectifier

3
3

A popular type of chemical rectifier in
which a special alloy was used.
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which appears to be the rectifier par
excellence of the electrolytic tvpe.
This rectifier. consists essentially of
two electrodes, one of lead the other
of tantalum, dipping into an elec-
trolyte of ordinary battery acid
(dilute sulphuric acid). The latter
rectifier has an extremely low in-
ternal resistance, is easy to set up,
requires only the occasional addition
of a little distilled water, when the
batteries are “ topped up,” and is
entirely constant and reliable as well
as being noiseless in operation. If
the current in the primary circuit of
the transformer is switched off, the
batteries may still be left connected
to the tantalum rectifier without any
possibility of damage, as no current
can pass through the rectifier in the
reverse direction in these circum-
stances.

The Mechanical Class

There are, of course, other types of
rectifier which have their particular
advantages, such as the valve, the
" vibrating reed. the rotating commu-
tator, and the crystal type.

The last is very efficient when
used for verv small voltages and
extremely small currents, and has
the advantage of extreme simplicity
and cheapness; moreover, it is able
to rectify alternating current of very
high frequency, and it is this property,
amongst others, which makes it so
suitable as a detector of radio-
frequency currents,

The vibrating-reed rectifier and
the rotating commutator belong to
what may be called the = mechanical ”
class of rectifier. and whilst both of
them may -be verv efficient, when
properly adjusted., they are not
noiseless and theyv are apt to require
a little attention and adjustment
from time to time.

The Valve Rectifier

The valve rectifier is, as a rule,
inefficient for two reasons. In the
first place, an amount of energy is
consumed in the filament comparable
with the energy passed through the
valve. This applies in the case of
gas-filled or ionisation valve rectifiers,
whereas in the case of the vacuum
type, employed for rectifying alter-
nating current of considerable voltage,
the current consumed in the filament
may be much greater than that
passing through the anode circuit of
the valve. The valve rectifier, how-
ever, has the advantage that its
breakdown voltage—that is, the maxi-
mum reverse voltage which it will
withstand—may, in appropriate cir-
cumstances, be extremely high, more

particularly with the vacuum type,
and therefore a valve rectifier will
rectify at a single operation alter-
nating current of high voltage which
might require a number of rectifving
units of certain other types in series.

“Dry” Rectifiers

Recently certain developments have
taken place in L.T. rectifiers of the
so-called “ dry ” type. The principal
representatives of this class of rectifier
are the Raytheon “ A" and the
Kuprox rectifiers, both of which hail
from the United States.

The Raytheon “A " is not strictly
a dry rectifier, hut it is“ dry 7 in the
sense that the liquid used is com-
pletely sealed within a small metal
cartridge about the size of one of the
three units of a 43-volt pocket flash-
lamp battery: the unit. in fact, is
about 2! in. long and about £ in. in
diameter. The comparison between

_the Raytheon “A” rectifier and the

The ‘* Kuprox ’’ rectifier unit,

flash-lamp battery mav help ws in
another respect. For just as the so-
called * dry battery ™ (an ordinary
wireless H.T. dry battery is merelv a
collection of units of the pocket flash-
lamp battery type) is not really dry
atall, so the Raytheon #“ A rectifieris
not dry. In both cases the liquid is
sealed in, so that the unit becomes
unspillable, and outwardly, at any
rate, may be regarded as though 1t

‘were, in fact, dry internally.

The Kuprox rectifier, on the other
hand, is really dry in the true sense
of the word, for it consists of a series
of small discs of metal, between suc-
cessive pairs of which is sandwiched
a metallic compound, the exact
nature of which is a trade secret.

.Concentrated H,SO;

The Raytheon “A” rectifier has been
developed by Monsieur Henri André,
the well-known French scientist, to-
gether with a number of U.S. scientists
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working at the Massachusetts Institute
of Technology. The container consists
of a copper-plated steel tube with a
silver anode contact sealed in at one
end. The cathode Is of a special alloy,
the composition of which is not dis-
closed ; whilst the anode is in direct
contact with a paste of pure silver
powder and concentrated sulphuric
acid, the latter having been dehy-
drated (freed from water) in order to
avoid undesired chemical reaction.

The Porous Anode

The porous anode contains in its
interstices the concentrated sulphuric
acid, which has, however, access to the
junctions between the metals. The
purpose of the concentrated acid is
to preserve the various metallic
junctions in what has been- described
as an  oriented 7 condition, but the
actual conduction is through the
metals themselves. The “oriented”
condition referred to may perhaps be
explained in this way. If an alter-
nating potential of 2 volts be applied
to a 2-volt accumulator, no current

- will pass through the accumulator

when the applied potcatial is in the
direction opposed to the voltage of
the accumulator ; but when the ap-
plied potential reverses. the 2 volts
will be added to the 2 volts of the
accumulator, and a total voltage of
4 volts will be available to drive the
current round the circuit. The plates
of the accumulator may be said to be
in an “oriented”’ condition, in that
they maintain, of themselves, a
voltage of 2 volts.

The *‘ Oriented ”’ Condition

This explanation is not to he taken
as being strictly applicable to the
modus operandi of the Raytheon “A”
rectifier, but it will serve to explain
fairly well what is meant by the
“oriented ’ condition which is main-
tained in the rectifier by the presence
of the concentrated sulphuric acid
at the metallic junctions. One of the
principal differences is that in the

" rectifier referred to the passage of

current in the direction in which the
“ oriented  condition helps the current
(which is the ** through ” direction)
does not destroy the condition of the
metals, as it would do in the case of the
accumulator.

The Kuprox rectifier, which has
already been briefly described above,
seems to depend upon some principle
related to that operating in the case
of the ordinary crystal detector,
although the exact method of opera-
tion is not fully understood in either
case.
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Tt is claimed for both of these so-
called dry rectifiers that they have a
very low internal resistance, and that
consequently, quite apart frem the
efliciency, they permit of a * taper ”
charge being applied to the battery.

One “element
of the Kuprox dry
plate rectifier.

oy
e

In cage any of my readers may not
quite uuderstand what is meant by a
. taper charge I may explain the matter
in this way. bup}vose it is necessary
to apply L volts against a 6-volt
hattery in order to drive through the
latter the desired charging current. If
the ecurrent is alternating, and a
rectifier has to be included in the
circuit, it will evidently be necessary
to increaze the voltage in order to
drive the same current against the
resistance of the rectifier. Suppose
the resistance of the latter is so low
that an additional 1% volts is sufficient
for the purpose, then a total of 9 volts,
applied to the battery and rectifier
combined, will bring about the pas-
rage of the necessary current.

A Taper Charge

When the battery is in a dis-
charged condition and its voltage 1s
ouly about 6 volts, there will be a
difference of 3 volts available to
drive the current. As, however, the
battery becomes gradually charged
up, and its voltage rises towards a
final value of 7L volts, the excess
voltage available for driving the
current round the circuit will gradu-
ally drop from 3 volts to 1} volts,
with the result that the current will
automatically  * taper off 7 to a
minimum valwe. The closer the re-
auired voltage (which in this case we
are supposing to be 9 volts) to the
final fully charged value of the
battery, say T} volts, the muore
reatly will the final value of the
charging current be reduced to zero.
It is asserted by some battery manu-
facturers that the ideal way to charge
a battely Is by a fairly heavy injtial
charge, tapering off as a battery
becomes fully charged.

High-Resistance Rectifier

I{ the rectifier has a high resistance
ihe taper charge will be impossible.
Fer example, supposing the internal
resistance of the rectifier is such that

it requires 20 volts to drive the
desived current through the rectifier
against the 6-volt battery, then
evidently 14 volts are required to
overcone the resistance of the recti-
fier and battery combined, and when
the battery has become fully charged
aud its voltage has risen to 7} volts
instead of 6 volts, the excess voltage
available is 12} volts instead of 14
volts as it was previcusly : the per-
centage drop in the excess voltage
being comparatively small, the per-
centage decrease in the current will
be correspondingly small and the
current will be nearly the same when
the battery is fully charged as it was
when the battery was in the dis-
charged condition.

Current Practically Constant

Thus, we see that where a resist-
ance is introduced and a correspond-
igly higher voltage is provided to
overcome that resistance, the charg-
ing current is practically constant
and unaffected by the gradual rise in
voltage of the battery as the latter
hecomes fully charged; but where
the resistance in the circuit is very
low and only a small excess voltage
is required for driving the current
round the circuit, the rise in voltage
of the battery as it becomes charged
makes a considerable difference to
the excess voltage and, therefore, to
the charging Current

Renewum the different types of
rectifier which have been referred to,

-1t will be seen that these new so-

called “ dry 7 rectifiers have a low
internal resistance, but the great
advantage which is claimed for them
is the fact that they contain no free
Hquid.  Although this may be an
advantage when such a rectifier is
to be incorporated in a device such
as a L.T. battery eliminator (where
there is no other liquid-filled com-
pounent already present) I cannot see
what is the advantage of a dry rec-
tifier combined or used with an
accumulator which already contains
sulphuric acid. It seems to mie that
the: most obvicus rectifier to use is
one the electrolyte of which, at any
rate, i3 identical with the electrolyte
nsed in the battery itself, namely,
battery acid, and from my own
experience of the tantalum reetifier
(which fulfils these conditions) I have
found it extremely efficient, ex-
tremely reliable, and in every way
satisfactory and free from trouble, as
well as being inexpensive to make.

I have not yet had an opportunity
of examining these new dry rectifiers
referred to, but I should imagine from
their rather complicated construction,
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and also from the elaborate pro-
cesses which are said to be involved
in the making of some of their internal
parts, that they would be much more
expensive to produce.

An *“Unknown Quantity”

As regards their performance, that
is a matter on which one must main-
tain an open rind until they have been
tried and used for a long period. I
understand that in some of the
original rectifiers of the so-called dry
metallic dise type, originally in-
vented by Samuel Ruben, the rectifi-
cation was in reality dependent upon
some obscure electrolytic effect and
was, In consequence, very much
influenced by the humidity of the
atmosphere.

However, as already stated, T have
not yet had the advantage of testing
these rectifiers, and can only say that
whereas the tantalum rectifier is a
proved success the new rectifiers are,
so far as I am concerned, at present

‘an unknown quantity. By the time

this article is in print probably pre-
liminary samples will have reached
me for inspection and test.

?%563 BEE 0.@&?@‘8@.“.‘“
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'HEN loud-speaker extension
leads are coupled to a

receiver not incorporating a
trausformer or choke-capacity output,
extra care should be taken that the
long leads used are well insulated

A complete ‘‘ Kuprox '’ unit, consisting.
of a number of plates joined in series.

from everything with which they come
into contact. The H.T. current will
be passing through the leads, and if
allowed to short through a damp wall -
or other such earthed object will leak
away to the detriment of the H.T.
battery, or may even return to the
set via the earth lead with sufficient
vigour to hurn out the valves.

Similar precautions should also
be taken even if a choke-capacity loud-
speaker by-pass scheme is employed.
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My Most Efficient Receiver

Sir,—Herewith I enclose the hook-
up of *“ My Most Efticient Receiver.”
Now and then a copy of MoperN
WiIreLESS reaches me and I study
the various hook-ups that are printed
in its columns. Rarely do I find lists
of stations heard, and sometimes
wonder if the British receptionist is
sufficiently interested in radio broad-
cast to construct a real DX receiver.

Being a DX hound niyself I used to
build about every so-called DX set
that appeared in the columns of the
magazines, only to find their distant-
reception qualities did not satisfy my
thirst for real distance.

About ten months ago I built a set
gimilar to the hook-up I enclose, and
at that time used transformer-coupled
audio amplification. After several
months of experimentation with vari-
ous coils, variable resistances, and
transformers I developed what has
proved to be a very efficient DX
recetver, hence this contribution to
MopeErNy WIRELESS.

Among the greater distances heard
with my set I have had the thrill of
listening to two stations in Japan,
one in Australia. Manila, Calcutta,
Havana, and Toronto. Three in New
York, one in New Jersey, nine in
Chicago, five in C(anada, besides
dozens of others scattered throughout
the United States.

Perfect quality of reproduction is
obtained through resistance-coupled
amplification.
only the radio-frequency tube has a
variable control, all others, including
the detector tube, are connected to
Amperites. (The Radiotron or Cun-
ningham 201A in the detector is_not
.critical.)

Batteries used are one 6V storage,
or “accumnlator "as I used to call it
many years ago in England, and for
the H.T. T use & .Special Master
Majestic B battery eliminator with
an 80M tube made by Q.R.S. While
I have not checked the H.T. voltage,
I presume I am getting more than

You will notice that-

220 volts on the plate, reduced, of
course, by the resistance coupling.
Very truly vours,
SEymMotr HasTiNes.
Late Manager-Announcer,
K FHJ, Santa Barbara,
K FI, (The Evening Herald) Los
Angeles,
K FVF, Los Angeles and
KNRC, Los Angeles.
Los Angeles, California.

For Alternative Programmes

Sir,—We have now had time to
test 5 G B, and I think it is agreed
that the quality, strength, and charac-
ter of the programmes makes this
station well worth listening to, and
here in the Midlands

with 5 X X
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three-valve set (Det. and two L.F.),
one transformer, and one resistance,
or preferably both resistance, with
anode-bend rectification—a quality
receiver and not for DX work. No
doubt the set could be made to
incorporate other features in the way
of simple switching, but I think there
must be many listeners in my position
who would like to make the change
from 5XX to 5GB as easily as
possible. What do you think ?

Yours faithfully, .

R. W. T. Owex.

Stafford.

[£d. Note—T1t i3 extremely difficult
to design a really efficient set with
switching for high or low wave-
lengths, though simple receivers can
be built with this refinement. The
three-valver mentioned (Det. and
two L.F.) could be designed without
much trouble, but a certain amount
of selectivity wmust: be retained to
separate the programmes.

DEP.610 Valve

Sir,—We have read with interest
the article published on pages 247,
248, and 366 of the September issue
of Mopery WIRELESs, written by
Mr. K. D. Rogers, on ““ Recent Valve
Developments.” bhut are rather sur-
prised at the report under the
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The circuit shown above is tﬁe one used and réferred to by Mr. Seymour ﬁastings.

As mentioned in his letter on this page, he has tuned in Australia, Manila, Calcutta,

Havana, Toronto, and dozens of other long-distance transmissions.

The reproduction

he describes as being ‘‘ of perfect quality.”’

nicely placed we are assured of two
gtations being excellently received.
My difficulty, however, is that to
change from 5 X X to 5 G B neceasi-
tates altering three coils (placed
inside the set) in addition, of course,
to tuning. and as no doubt this
applies in the case of many other
listeners (probably some will have only
two coils), I am wondering whether
you would describe a set which con-
structors could build so designed that
to change from one station to the
other could he carried out much more
conveniently. I would suggest a
346

heading of ““ Poor Power Valve” on
our new DEP.610 type.

Presumably the author is not quite
clear as to the intention behind the
design of this power valve. Such is
to provide as much undistorted
output as possible to the loud speaker,
even on a small input. This undis-
torted output is dependent upon the
mutual conductance, sometimes called
** goodness factor,” or % and not upon

2 :
the “m " factor or grid swing alone.

(Continued on page 424.)
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v the time this appears we shall
be in the state, particularly in
London and one or two of

“the main centres, of having more
than one medium-wave station of
respectable power. Daventry Junior
is already on the air with a wave-
length of about 490 metres, but it
is not possible to say whether this
wave-length is the one which will he
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finally adopted, so that any decision as
to the degree of tuning necessary to
separate the local station from
Daventry Junior will have to be left
until the wave-length question is
settled.

H.F. Required

There is no doubt about it that all
those who are at present depending
on a single rectifying reaction valve
and one or two stages of L.F. ampli-
fication will not be very happy
unlegs they happen to be some
distance from the local station, and
the wave-length separation is over
100 metres, and at the same time it
is doubtful whether they will, in
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the majority of cases, have enough
strength from Daventry Junior to
give them real satisfaction.

It seems such a pity to have to scrap
a recelver and construct another one
to meet the new circumstances, if by
some small modification the extra
tuning and extra sensitivity can be
obtained. There is no doubt that
the best way of meeting the case
is to add another valve, and I propose
here to describe a simple way of put-
ting such a valve on to the present
receiver withous altering the set in
any way.

Suits AH Cases

In certain cases these valve rectifier
and reacting receivers are fitted
with tuning coils and condensers
and some reaction device, the aerial
usually being tapped down the coil.
This is the most modern type of
circuit, but in other cases cruder
arrangements are used, in which the
aerial forms the main capacity in the
first circuit.

Both cases can be met in the same
way with the adapter to be described,

347

A useful and easily made H.F. amplifier.

Designed and described by
Capt. H. |]. ROUND, M.I.E.E.

but in those cases where a shunt
tuning condenser is actually in use
it will not be necessary to imitate the
acrial capacity, although it will do ro
harm if we do s0. The adapter I am
going to describe consists of two tuned
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circuits with a modern, fairly high
nvalue valve, and an arrangement for
giving condenser coupling to the
receiver.

The whole thing can be made up in
a case quite independently from the

:/i
A typical detector
and L.F. receiver
with coupled
aerial-grid circuit,
which can easily
be attached to the
DX unit if longer
range of reception
is required.
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receiver, and should be placed 6 in.
or 8 in, away from the receiver. There
will be no serious difficulty in ““ finding
one’s way about *’ on the combination

after a little practice, particularly as.

1 think it will be moderately safe to
oscillate weakly on the detector when
searching for distant stations, pro-
vided one keeps off the local stations
and Daventry Junior, as these two
stations will be very easy to receive
without any searching in the hetero-
dyne condition.

The Tuning Coils

It seems rather wicked in these days
to suggest oscillating, but as a matter
of fact a single stage of H.F. neutral-
ised, connected up as an adapter,
carries back an extremely minute
amount to the antenna. I doubt if
even a super receiver could receive
it more than twenty or thirty yards
away, and even then the jamming
effect would. not be as serious as
that caused by sevéral supersI know,
which have a strong heterodyne which
can carry quite fifty yards.

On the question of tuning coils
for the adapter, I have a particular
preference myseli for one type of
coil, which T illustrate in Fig. 1. Itis
astatically wound with a short
neutralising winding, wound closely
on the bottom, and there is a four-pin
socket which can very easily and
quickly be made up. The home
constructor has the choice of using
ordinary wire or Litz for this coil,
but there i no need for any expensive
material for the coil tubing.

Personally T use dry cardboard, and
find it very satisfactory. There would
be some advantage to those making
their own coils, to make them exactly
to the dimensions shown in the draw-
ing, because, using the condenser
specified, 530 metres will be approxi-
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is not essential, as it will not be
required to produce reaction.

It is not a bad idea to fix a filament
rheostat, because, as I have pointed
out elsewhere, it can be used as a
strength regulator by dimming the
H.F. filaments, although it is unwise
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mately at the top of the scale. Two
of these coils and a -00025-mfd.
condenser will be necessary in the
adapter. The neutralised arrangement
which T like to use with the modern
valves is a modification, I believe,
of one called the Cowper method, and
it requires a comparatively large
condenser to obtain neutralisation.

A Selective Arrangement

The condenser can be one of the
two plates rotor and three plates
stator type, and ome of the
cheapest types purchasable is quite
good enough for the purpose. There is
no need for it even to be of the square-
law type, and it can, if required, be
mounted on the panel, although this

" %
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to carry this too far when wusing
only one H.F. stage. The advantage
of connecting the adapter up by a
small capacity to the receiver is that
in this way one then gets the full
benefit of three tuned circuits, two on
the adapter and one on the receiver
with reaction.

It would be quite possible to leave
out -the last tuned circuit on ‘the
adapter and to rearrange one’s aerial
tuning to act as the tuned anode.
In this way we should only have two
tuned circuits, and, in addition, one
would, of course, have partly to
dismantle the amplifier.

The diagram of connections of the
adapter I illustrate in Fig. 2, and the
approximate layout which is advisable
and which can be mounted to look
neat. is shown in the next figure
(Fig. 3). When connected up the
reaction on the receiver can be turned
well away from the oscillating-point,
and the adapter must be checked, to
see that i1t has no tendeney to
oscillate on its own.

Neutralising

If necessary, the usual neutrodyne
methods can be adopted of tuning up
to the local station, disconnecting one
filament leg of the valve in the adapter,
and turning the neutrodyne condenser
to the zero signals, but usually trial and
erroris sufficient tofind the neutrodyne
position without any serious effort.
Of course, down in the scale there
may be one or two troublesome points
where it may be necessary slightly
to adjust the neutrodyne condenser to
get stability when receiving under 300
metres, but a well-constructed instru-
ment should not even show this.

In Fig. 2 T have shown the anode
tap on the adapter circuit. This

(Continued on page 430}
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HE shert-wave wireless beam stations which have
been built for the General Post Office by Marconi’s
Wireless Telegraph Co., Ltd., at Grimsby and Skeg-

ness, for high-speed wireless commupication with India
have successfully passed their seven days’ official Post Office
test, and the Company has been informed by the Post
Office that they are issuing the preliminary certificate
of acceptance. The scheme to link up Great Britain
with Canada, Australia, South Africa, and India by
means of high-speed wireless telegraph services, has thus
been successfully completed ; and the British Empire
now possesses the most complete, up-to-date, and
efficient wireless telegraph service in the world.

Under the Government contract with the Marconi
Company the beam stations for communieation with
India were to be capable of sending and receiving at the
sanme tinme at & mimmum <peed of 100 words per minute
during a daily average of twelve hours. Duriiig¥the
seven days’ official test Jthis ouarantee was largely
exceeded, the Marconi Company estimating that an
average speed of between 130 and 150 words per minute
has been maintained during from 18 ,
to 21 hours per day

Freedom Fror__n X’s

As a result it is also estimated
that the capacity of the Indian
beam circuit is about 180,0C0
words per day in each direction. It
is well known that during the
monsoon period India is one of the
worst ,countries in the world for
atmospheric interference; and the
fact that the Indian beam stations
have been able to work at high speed
for hours on end during the monsoon
period is remarkable testimony to
the freedom from atmospherics that
is obtained by the use of beam re-
ceiving aerials.

The achievements of the Indian
statlons during the tests’ bear out
the exXperience of the working of the
other beam stations. Mr. B.T. Fisk,
the managing director.of the
Australian Wireless Company, has
estimated, for instance, that the

MobERN ' WIRELESS

high-speed capacity of the Australian circuit working
in both directions for the four weeks from July 11th
to August Tth was 701,200; 642,750; 816,286; and
983,022 words respectlve]y The circuit capacity shown
by ‘these figures is considerably in excess of the total
telegraph “traffic passing  befween Australia and
England at the present time, and thus demonstrates the

enormous possibilities of the beam service between these

two countries.

Other Services

Although the South African service has only been
opened since the beginning of July the traffic has shown
a rapid and continued increase, and is already con-
siderably greater than was expected at such an early
date.

The Canadian Beam service, which was opened success-
fully at the end of last year, continues to deal satisfac-
torily with a large volume of traffic.

The traffic handled by the beam services operating
between Portugal and its colonies, which have only beex

The room in India where the British Beam 51gnals are recexved It is situated at a place
called Dhond, 48 miles east of Poona.
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in use for a few months, also show a steady and sub-
stantial increase.

Within two or three weeks there will be a further
development in the opening, by Marconi's Wireless
Telegraph Co., Ltd., of commercial beam telegraph
services between England and South America, and between
England and the United States of America. The beam
stations for direct communication between Canada and
Australia are also nearing completion, and this service
is expected to be opened in the near future.

Although the erection of the Indian beam stations
completes the contract into which the Marconi Company
entered for erecting stations for Imperial wireless tele-
graph communication for the British Government, it
by no means completes the immediate prospect of im-
proving communications between Great Britain and her
Dominions, experiments having proved the possibility

_of carrying on wireless telephone conversation by means of
the beam stations simultaneously with the operation
of high-speed wireless telegraph services. There is
every prospect that before the end of next year it will be
possible for telephone subseribers in England to call up
subscribers in any of the Dominions.

With the development by the Marconi Company of a
system of facsimile transmission, specially adapted to the
beam system, there is also the prospect of written and
printed matter, drawings and photographs being trans-

o j—

The Indian end of the British-India Beam service.

r " These five giant masts, erected by the
Marconi Company at Kirkee, India, carry the aerial and beam reflector wires.
350
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mitted by high-speed wireless telegraphy, and thus not
only expediting the transaction of a considerable amount
of business, but also enabling each part of the Empire
to take a greater interest in other parts because of the
rapid transmission of photographs of contemporary
events. . :

The English transmitting station of the Indian service
at Grimsby, and the receiving stdation at.Skegness, are
connected, as is the case for the other beam services. by
landlines to the Central Telegraph Office at the G.P.O.
in London, from which the actual operation of the station
is automatically controlled. The corresponding trans-
mitting station in India, which is situated at Kirkee near
Poona, 75 miles east of Bombay, and the receiving station
at Dhond, 48 miles east of Poona, are similarly linked
with the Central Telegraph Office in Bombay, so that the
English and the Indian terminal offices are in immediate
touch with each other, and messages placed in the high-
speed signalling instruments at the G.P.0O. in London are
instantaneously recorded at the Bombay office, and vice-
versa.

The Wave-lengths Used

The transmitting installation at Grimsby for the
England-India service is in the same room as the trans-
mitter for the England-Australia service, but while the
Australian transmitter has three panels, as it is designed
for working on a single wave-length
only alternatively directed in an
easterly and westerly direction during
different parts of the day, the Indian
-transmitter has an additional panel
to allow for the use of a second
wave-length, transmission in this
case always being in one direction.

Transmission from ~ England to
India takes place on wave-lengths
of 16-216 metres and 34-168 metres,
and from India to England on
16-286 metres and 34-483 metres.
At Grimsby a five-mast aerial
system, quite distinct from the three-
mast aerial system of the Australian
service, has been built. The masts
are 277 feet in height, with a dis-
tance of 650 feet between them.
Two bays are used for one wave-
length, and the other two bays for
the second wave-length.

The masts are erected in a straight
line at right angles to the great
circle from the transmitting station
at Grimsby to the receiving station
in India, and the reflector behind the
active aerials focuses the main energy
in a south-easterly direction on to
the receiving aerials in India. A
similar aerial system has been built
at Kirkee to carry out the trans-
missions to this country, but here
the signals are concentrated in a
north-westerly direction towards

England.

The receiving apparatus for the
signals from India is installed at
Skegness in the room where the-
receiver for the reception of the
signals from Australia is installed.
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IE Strobodyne cireuit is due to
a French inventor named
Lucien Chrétien, and may be
described as an ingenious modifica-
tion of the supersonic principle. At
the same time, although amplification
depends upon the use of an inter-
mediate frequency which is derived
from the incoming signal and a local
oscillator, the actual method of pro-
ducing this secondary frequency is
distinct from that used in ‘the super-
heterodyne circuit.
In the latter case, the Incoming
signal beats with waves produced by a
local oscillator, The two oscillations

A B c
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are then combined on the grid of a
detector valve and a mnew beat
frequency, equal to the difference
between the first two oscillations,
appears in the tuned output circuit
of that valve.

Stroboscopic Effect

In the Strobodyne circuit the lower
or supecrsonic frequency, on which
subsequent amplifications take place,
is produced by a stroboscopic effect
(hence Strobodyne) similer to that
employed in the well-known apparatus
used for detecting cracks or flaws in
flywheels and other rapidly rotating
bodies whilst they are actually in
niotion.

I, for example, a black line is
painted on a white disc as shown at A,
Big. 1, it will not, be visible, except
possibly as a faint blur, when the shaft

fs rotating, say, at 1,500 revolutions ¢ eight-valve Strobodyne ; R

per minute,

PRI I AN AR

Imagine, however, that the source of
light by which it is viewed, such as an
electric lamp, is switched on and off
1,499 times a minute. During the
duration of cach flash the line will be
visible, and will appear to be practi-
cally stationary. Not quite, however,
for during the ensuing interval of
darkness the shaft will have made one
complete rotation, plus 1/1,500th of a
turn, so that at the next flash it will
appear to have moved forward that
fraction of a turn.’ ‘

The Original Circuit

" Under these conditions the observer
will therefore sce the line move slowly
forward in the direction of the hands
of the clock, at an apparent speed of
one revolution per minute, corre-
sponding to the difference hetween
1,500 and 1,499.

If the lamp is switched on and off
exactly 1,500 times per minute, i.e.
at the same rate s the shaft revolves,
the white line will appear absolutely
stationary, whilst if the lamp 1s
‘cut out at a still greater speed, the line
will appeer to move slowly backwards
in an anti-clockwise divection.

Mobern WIRELESS

Some interesting details of the lalest
super - heterodyne circuil.

By J. C. JEVONS.

The manner in which this praciple
is utilised in the Strobodyne circuitis
illustrated in Fig. 2. In the first
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1 Ry R;, Ry, and R, are rheostat controls, J, and J, are

place, taking a tvpical signal fre-
quency of 1,000.009 a sccond, corre-
sponding to & wave-length of 300

¥

jacks, while SW is the filament switch,
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metres, it is obvious that a switching
device 1s required (corresponding to
- the lamp switch mentioned above)
which will be capable of operation at
something approaching this speed.

No mechanical appliance, however,
is capable of such intensely rapid
movement, but luckily we have the
valve as a substitute.

Y204

Fic.3.

When a valve is oscillating the grid
is thrown alternately positive and
negative. During the positive period
-the resistance of the grid-filament
space decreases. It falls, in fact, to
such a low value that it forms a short-
circuit so far as applied radio-
frequencies are concerned. During the
negative period, however, the grid-
filament resistance is restored to a
high value, and appli d radio signals
will be repeated in amplified form in
the plate circuit in the ordinary way.

Returning to the arrangement
shown in Fig. 2, the circuit R is tuned
to the incoming signal waves, and is
coupled magnetically (or electro-
statically through the condenser
shown in dotted lines) to an IF
circuit tuned to the desired inter-
mediate-or supersonic frequency.

The circuit G is coupled to the plate
coil P and therefore serves to set the
valve into oscillation at a frequency
either slightly above or below the
signal frequency, the precise value
being determined by the setting of the
condenser C,.

Now the circuit G may be considered
to function like the lamp switch in the
stroboscope. It acts as explained
above, to make the grid-filament
space ““short ” the tuned circuit
R (and thus by-pass’ the incoming
signals) except at intervals which

rechr at a frequency equal to the -

*“ difference ” between the tuning of
the two circuits R and G.

At first sight it appears difficult
to draw any clear distinction between
the nodus. operandi outlined above
and the ordinary “beat” effect
obtained 1in the case of the
super-het circuit where the incoming
signals are combined with local
oscillations on the grid of a detector
valve.

No Rectification

The inventor, however, lays stress
on the fact that no grid condenser
or grid leak is used in the Strobodyne,
and that there is, in fact, neither
detection as in the standard super-het
nor modulation” as in the Ultradyne.
The intermediate frequency is, he
maintains, secured simply and solely
by a stroboscopic action.

In practice the simple circuit
arrangement, as shown in Fig. 2,.is
open to objection.  For instance, the
oscillations through the ecircuit G
would stop at some settings of the
tuning condenser C,, because the
local oscillations would .then approxi-
mate too closely to the received
signals. It is therefore necessary to
devise an arrangement in which the
tuning of one circuit does not afect
the other. -
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Aceordingly, the modification shown
in Fig. 3 was tried out. Here the
tuning and oscillating circuits R, G
have been transposed, the latter being
arranged as a Wheatstone bridge,
with two small capacities C; and C,
shunted across the main tuning

00000
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condenser C,. The mid-point of the
coil M is tapped across to the junction
of these two condensers, as shown.

Unfortunately, it was then found
that whilst the distance range was
extraordinary the selectivity was poor.
This, of course, arises from the fact
that the tuning circuit R is largely
short-circuited, and is consequently
highly damped, a condition which is
fatal to selectivity.

Increasing Selectivity

In order to remove this defect the
arrangement shown in Fig. 4 was
finally adopted. Here only a portion
of the tuned input ecircuit is inserted
across the grid and filament -of the
valve. This does not, as might perhaps
be expected, lead to any loss in signal
strength.  On “the contrary, the
effective signal voltage is found to be
increased, whilst the selectivity is all
~ that can be desired.
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This is the full circuit of the Strobodyne receiver.

As will be seen, two of the tuning condensers can be “ganged,” a small

compensating variable condenser being placed in parallel with one of them.
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As regards adjustments, it is clear
that according to the inventor’s
theory of working the signals must be
suppressed or short-circuited during
those half-cycles when the grid is

thrown positive by the voltages built .

up in the oscillating circuit G. 'This
can only take place when there is a
fairly high positive potential on the
grid, from which it follows that the
voltages built up in the circuit G must
be fairly strong.

Operating Considerations
On the other hand when the grid is
negative, the valve must amplify
the incoming signals. This amplifi-
cation will not, however, take place
if the grid potential is made too
negative, since in that case the plate
current would fall to zero, or at least
the operating point would move off
the straight-line part of the character-
istic curve to a point below the lower
bend. It is accordingly necessary to
prevent the amplitude of the local
oscillations from exceeding this critical

value. : .
In practice a suitable compromise
is found by trial,. either. by adjusting
the value of the plate voltage, or

the coupling between the plate
and grid coils of the oscillator -
circuit R. : ‘

Results Obtained

Every time that a pulse of signal
energy succeeds in passing through
the valve, the intermediate-frequency
circuit IF is impulsed by the amplified
signal, and as the latter is tuned to
this lower or supersonic ““ impulse ”
frequency, corresponding signal volt-
ages are rapidly built up by reso-
nance. : -

At any given instant the oscillations

through ‘the . circuit will have an

amplitude directly proportional to
the incoming signal waves. Accord-
ingly, in the case of a modulated input,
such as a broadcast carrier wave, the
intermediate-frequency  oscillations

automatically preserve the original
signal modulations, so that, as previ-
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London, Rome, and Prague on an in-
door loop aerial only one foot square.
The short-wave American programme
from Schenectady (W GY) was also
received clearly on the loud speaker
when the same. set was connected
up to an outdoor aerial.

Much of the wiring is carried out under the bassboard, as will be seen in the above photo-
graph. The components indicated by arrows are by-pass condensers.

ously stated, only one detector valve
is required, ie. that following the
stages of intermediate-frequency am-
plification.

In the ordinary super-heterodyne
circuit two detectors are necessary,
one before the supersonic amplifiers,
and one following them.

Short-Wave Reception
As an indication of performance,
the eight-tube * Strobodyne * receiver
illustrated has given excellent loud-
speaker reception in- Paris of most
-European stations, includihg Berne,

BETPLRLLTHORTIOPBEBY
© WHERE WIRELESS &

WINS &

Some Instances from Overseas B

BOBOBHHHE

N some cases there may be an ad-
][ vantage in listening to a public
meeting by wireless rather than

in being actually present. At the Inter-
national Radio Convention held in

. Ostend, Belgium, which was addressed

by King Albert, listeners in the hall,
which contained an audience of about
14,000 people, found it almost im-
possible to hear a word of the King’s
speech, but listeners by radio, on the
other hand, heard every word. per-
fectly. They were, therefore, better
off than the people actually in the
hall.

The Poor *‘ Mike ”

At a recent fire in a dance-hall in
Chicago, where a programme was
being transmitted via W G N, the
microphene transmitted the crackling
due to the burning of the wooden
platform before the people in the
hall realised what was in progress !
The orchestra and dancers fled, but
the faithful microphone perished in
the flames whose advent it had an-

A rear view of the receiver with one of the long-wave R.F. units on top of the screening box,

C; are fixed condensers for tuning coils L;; V;, V, and V, are the long-wave amplifier

valves, V; the det, V; and V5 L.F. amplifiers ; T; and T, are L.F. transformers. R;, R, and
. Ry7 rheostats, -~ .

nounced to the radio audience before
the broadcasters themselves ~ dis-
. covered them, .
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Volume Control
F. H. (Hustivapox).—“1 wish
to employ some form of volume

control on the H.F. side of my
nve-valve receiver.  Ts there any
simple method which can he used

with but little alteration to the set 27

Probably the easiest method is to
insert a master rtheosiat in series
with the negative filaments of the
H.F. valves. For two H.F. stages
10-20 ohms is usually about rwht
for -J-amp. valves, dl'_l(l 10 ohios “for
the 25 amp. type. If only one H.F.
stage is  cmployed the maximum
value of the recistance must be
higher, and for a single -T-amp. valve
30 Ghms is quite effective.

Short-Lived H.T. Batteries
H. D, (Gravesexp)-—"* My four-
valve set, wlhich consists of an H.F.
stage. erid-leak rectifier, and two trans-
former-coupled L.¥.valves, seems to he
exceedingly hard on H.T. batteries.
The last valveis of the ordinary power
type. What should be the total anode
current for a set of this deseription 77
Roughly, 12 milllamps., provided
the correct grid bias is used. With
guch o recciver only the largest-
sized dry hatteries should be em-
ploved.  The ordinary small-cell
type have a maximum working output
of about 5 milliamps., and if this
value is- exceeded the life of the
battery will be very short. With
sets employing more than two wvalves
it is -a false -economy to purchase
these small batteries. In cases where
shunting condensers are used between

H.T. 4 and H.T. — for by-passing

or smoothing purposes, it is as well
to exaiine these in order to make
certain that no 1eak'e\;istb, since the
presence of such a fault is equivalent
to a permanent load on the battery.

Substituting Components

E. 8. (BroMrEY).—"“ I am building
a receiver of the  B.B.C. Five’ type,
and my stock includes an anede
resistance having a value of 100,000

ohms, and also a wire-wound po-
tentiometer which was used for
stabilising an old tuned-anode set.
Can I use these in my new * quality ’
receiver ¢ 7’

Yes, you could employ your 100,000-
olum resistance in place of the 150,000
ohm resistance used in the original
“BB.C. Five.” You would not,
however, obtain quite the same

éllllllllllulll|lIllmllllllllllllHllHIIHHHIIIIIIIHIIIIHIIIIIIIII_-_
Z THE TECHNICAL QUERIES
DEPARTMENT.

Are you in {rouble with your get ?

Have vou any knotty little radio Problems
requiring solution ?

The MODERN WIRELEsSS Technical Queries
Department has been thoreughly reorgan-
ised and is now in a position to give an un-
rivalled service.  The aim of the department
is to furnish really Lielpful advice in conuee-
tion with any radio problem, theorctical or
practical,

= Fall details, including the revised and, in
= cascs, consilerably reduced scale of charges
= can be obtained dircet from the Technical
= Querics Department, MODERN WIRELESS,
Fleetway House, Farringdon Street, Lon-
don, E.C.4.

A posteard will do : On receipt of this all the
necessary lter: ature will be sent to you free
and post Irce, immediately. This application
will place you under no obligation what-
cver. Every rcader of MODERN WIRELES
should have these details by him, An appli-
cation form is included which will enable
you to ask your questions, so that we can
deal with them expeditiously and with the
minimwn of delay. Having this form you
will know exactly what information we re-
quire to have before us in order completely
1o solve your problems,

(HET]
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degree of amplification. Do not alter
the values of the coupling condensers,
grid leaks, or the anode resistance
in series with the plate of the detector
valve. In addition the ‘small -0001
fixed condenser must not he replaced
with any other value.

You can use your existing potenti-
ometer instead of the non-inductive
resistance specified, but there is a
possibility that some slight alteration
in tuning will occur when the wire-
wound resistance 1s varied.

Generator ‘“‘Hum?”
G. N. (HupperspELp)—“1 am
troubled with interférence from a
354
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near-by generator.  The symptoms
are a loud ‘ hum,” which commences
every evening at about six o'clock,
lasting until 10.30 pm. I believe
the trouhle originates from the local
picture-palace. Ts there any method
of overcoming this type of inter-
derence 77

We are afraid that cases of inter-
ference from outside sources, such
as electric raillways, tramway svstems,
power mains, electric motors, N-ray
apparatus, ete., are extremely difficnlt
to deal with, and in many cases it
is imposgible to effect a complete cure.

Sometimes, however, a certain
measure of relief may be gained Iy
one or more of the following cx-
pedients :

(1) Use a counterpoise instead of
a direct carth. This should he as
nearly as possible a replica of the
aerial, erected at a height of 10 or
12 ft., just as much care being
exercised over its isnlation as over
that of the aerial.

(2) 'er a different earth, e.g. if
vou ave using the water main, ’rmnsier
to a buried plate ete.

(3) Connect a small fixed con-
denser of about 0002 caparity be-
tween the earth termmal and the
earthlead.

(4) Use an indoor fmme acrial
and no earth.

(5) Use aperiodic acrial coupling.

By-pass Condensers

H. G. (Goobuayes).—" My do-
niestic receiver consists of an aunode
rectifier followed by two stages
of resistance coupling, the value of
the first anode resistance heing
200,000 olims.  Magnetic reaction is
used, and a -001 by-pass condenser
is connected across the 200,000-ohm
resistance in order to permit satis-
factory reaction control. -

“1 am told that this condenser
is too large, and that it tends to cut
off the higher musical frequencies.
Is this correct 7 7

Yes, the use of a valae as high as
-001 is 1ot to be receminended.

In your case -0001 should be quite
adequate for by-pass purposes. In
general, the lowest practical value
shoutd be employed. Actually any
shunt capacity across the anode
resistance is detrinental-to quality,
but for reaction purpeses a small
condenser must, of course, he used.

Hence, from the point of -view of
reproductmn the value should be
the smallest that will serve the
purpose.

In some cases, however, condensera
are deliberately used to alter the tone.
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HAVE been asked so many . times
for an explanation as to why the
Loftin-White circuit is so selec-

tive as a stable circuit compared with
~other stabilised circuits, that it occurs

Mozoern WIRELES:

Some features of the Constant Coupling System specially
' described for * Modern Wireless™ by the Inventor

EDWARD H. LOFTIN.

suming sufficient energy of amplifica-
tion to prevent oscillation. In fact,
the entire burden of this task is taken
by the practically non-energy-con-
suming phasing condenser Cy, which,

41
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" to me your readers may be interested

in the views I have expressed in in- _

formal discussions with engineers on
this point, but which I have not
before this time published.

The simple diagram of our circuit
contained in Fig. 1 will probably aid
in a discussion. It shows one stage
of R.F. amplification, with all the
elements necessary to stability of
any degree desired, followed by a
detector, combined electromagnetic-
electrostatic coupling to obtain our
so-called ““ constant coupling ™ being
included between the antenna and
"R.F. input, and between the R.T.
amplifier and detector. The low-
capacity choke L, permits biasing the
“grid of the R.F. amplifier around
coupling condenser C, without affect-
ing its coupling.

No ‘“Lossers ” Employed
.An inspection of this diagram em-

phasises the immediately obvious fact

that it is devoid of any resistors or
other ‘ lossers” intended for con-

of course, has the co-operation of the
combined electromagnetic - electro -
static coupling to keep substantially

constant with frequency.
Such absence of energy-consuming
devices permits maintaining the
€2

damping effects on the variable
selective circuits at minimum.

The value to selectivity of avoiding
additional damping effects over those
absolutely necessary for connecting
up a vacuum-tube system was forcibly
impressed upon me some time ago by
some investigations we made of the
effect of the internal input impedance
of vacuum tubes alone on the selec-
tivity of circuits connected to the
grid-filament electrodes. We found

- that at broadcast frequencies so con-
- necting the average commercial tube
. to good low-loss eircuits reduced the

natural selectivity of the circuits in
much the same degree as it wasreduced
by inserting from 50 to 60 ohms re-
sistance directly in the circuits, so
that additional elements which result
in damping are most undesirable.

For Local Reception
So far there is given no good reason
for the Loftin-White selectivity being
superior to the selectivity of so-called
balanced or neutralised systems; that

A commercial Loftin-White four-valve receiver, as used in the United States.
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it is has been demonstrated as a
matter of commercial expediency.
Several years ago, and before broad-
cast conditions in New York became
jammed as they are now, some of the
manufacturers "of the then rising
neutrodyne type of receiver eon-
deavoured to design a simple neutro-
dyne receivet having but a single
stage of R.F. Emeliﬁcation, to satisfy

£ 2.

ZS57Y

a demand for a simple and inexpen-
sive set by those willing to obtain
their broadcast entertainment from
local stations only. :

The resulting designs were so noa-
selective, even for the conditions then
existing, that the single-stage stable
R.F. receiver did not remain long on
the market. A manufacturer, so
satisfied that the Loftin-White circuit
meets even the most trying require-
ments of present-day New York con-

ditions, now has a single-stage R.F.’

amplifier set ready for the market.

Superior Select1v1ty
One of the reasons for the superior
selectivity is ‘that in the Loftin-White
circuit, as will be scen from Fig. 1,

there is 1o coupling between the grid

and plate circuits other than the ex-
tremely loose coupling introduced by
the small internal capacity of the
tube, so that the internal and external
impedances of the output circuit can
have but small effect in the matter
of damping the sclective portion of
the input ecircuit.

With the so-called neutralised cir-

cuit the neutralising condenser con-

S

Z ot 2
necting grid and plate circuits com-
bines with the tube capacity to
establish a subg’antial coupling be-

tween the two circuits, and results in

the output circuit impedances having
through such coupling a substantial
influence on the damping of the selec-
tive portion of the input eircuit, and
additive to the effect of the internal
mput impedance already discussed.

For Long or Short Waves

Another reason is the substantial
reduction of the damping cffect of the
internal impedance of the output
cirenit on the second sclective circuit
which is hrought about by phas-
ing condenscr ;. This output internal
impedance is very lew compared with
the input internal impedance, and so
low for average tubes that if it were
connected directly dcross the selective
circuit, as shown in Fig. 2, the selec-
tivity of this circuit would be almost
completely nullificd. The difficulty is
somewhat alleviated in practice by
coupling the selective ClI‘Clllt to the
output circuit, rosulting in an arrange-
ment eqﬁivalcnt to Fig. 3, the effect
on the internal output impedance
becoming less and less as the coupling
is loosened. But in practice the
coupling must be kept quite tight for
effictent amplification, 40 per (‘ent to
50 per cent not being unusual.

In our circuit, however, the phasing
condenser Cy vesults in‘an arrangenjent
equivalent to Fig. 4, and since the
reactance of Cy for stabilising is quite
substantial the internal impedance is
further isolated from the selective
circuit. That is, we may use as tight
a coupling as .in the neutralised
system, which is equivalent to Fig. 3
in the matter of internal lmpeda,nce
effect on the selective circuit, and not
suffer as much damping effect because
of our equivalency to Fig. 4.

Our “ constant coupling,”’ of course,
keeps these effects subqtantla]ly con-
stant throughout the broadeast band,
s0 that a recoiver is cqually as selec.
tive on the short waves as on the
long, as’‘compared with the usual plain
inductively coupled neutralised re-
ceiver, which is broad throughout,
but, decidedly broader on the short
waves than on the leng.

The Critical Setting

There is a third reason for our
greater selectivity over the neutralised
circuit, somewhat more technical
than the preceding analysed two, but
which is readily followed. Referrmg
to Fig. 1, if the first selective circuit
is set at the frequency of'the desired
signal then there is a setting of the
second circuit at which this desired
signal, will be loudest, which second
eircuit’ setting, however, 1s not one
of resonance, but at that point off
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resonance where the roaction of the

sceond  ecircuit back on to the plate

circuit for the desired . frequency
(*urrents produces that crltlcal pl’ate-

£16.4

Z 659

circuit reaction through the tube
capacity which succeeds in getting
back to the grid that combination of
current energy phase and strength
that gives the maximum reinforce-
meht to the original grid energy of
the desired frequency currents,

Non-Reactive Reaction

There is now no dispute that this
setting is on the inductive side of
resonance, though not removed far
therefrom, because an inductive re-
action produces the required phasing
condition, while the enlargement of
the reac’non as resonance is ap-
proached produces strength of re-
action. At resonance, while the
reaction is at maximum, it is non-
reactive, and though sending large
energy back to the grid it arrives in
neutral phase and has no regenerative
amplification effect. At a point
equally removed from resonance on
the capacitive side as is the point of
loudest signal on the inductive side,
the reaction is of equivalent strength,

Oscuncarion  / A~V

~

but being of opposed phase causes
energy to reach the grid through the
tube capacity that operates against
the original energy, and results in
de-amplification,

The phasing condenser C;, reacting
capacitively as it does to all current
frequencies, makes the effects of
reactions of the selective circuit before
passing _through the tube capacity
less inductive (or even capacitive)
when inductive, and more capacitive
when capacitive, and all in accordance
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with selection of the capacity value
of C, with respect to the selective
circuit and its degree of coupling.
These effects are approximately illus-
trated in Fig. 5, curves @, b, ¢, and d

non regenerative amplification. While
resonant transfer is more nearly
approached as the degree of re-
generative amplification is reduced,
vet it can never be reached even at

T 1

JF—
1

L

AT

i

66

s T4 |

L.(244

representing effects obtained for
different values of phasing condenser
C, for a coupling so tight that with
large capacity values of C; the system
will oscillate, as indicated by curves
a, b, and ¢, and by reducing the
capacity of C; oscillations can be
prevented and stability produced to
any degree desired. as indicated by
curve d.

Lag and Lead

It is therefore obvious that there
is that setting of the second circuit
just off resonance at which the
amplification of the desired signal is
at maximum, and that interfering.
undesired signals of frequencies on
each side of this arbitrary frequency
setting of the. second ecircuit are
discriminated against in the matter
of amplification by reason of the
kinds of reactions set up for them byv
the adjusted second circuit ; and that
this is even true for that particular
undesired frequency, to which the
circuit is set to produce the effect
for the desired frequency. In other
words, this s selectivity by dis-
criminative amplification so pro-
portionately large with respect to any
possible resonant effects in this part
of the system that such effects are
swamped, and of no consequence, for
if resonance were of any consequence
there would appear a recognisable
double hump in the operation of
adjustment, one occurring at the
adjustment for maximum amplifica-
tion and one at resonant energy
transfer.

Imust admit that I was unadvisedly
guilty, before analysing this phase of
our system, of believing that we
obtained a resonant transfer of
energy at that adjustment resulting
in ““ non-reactive plate circuit,” or

the non-regenerative state, because at
resonance the phasing condenser
changes the overall plate-circuit
reaction from the resistive reaction
due to the resonant circuit alone to a
somewhat capacitive nature because
of combination with the capacitive
reaction of the phasing condenser.
It is therefore obvious that maximum
amplification occurs when the circuit
13 sufficiently detuned to create
enough inductive reaction to over-
come the eflect of the capacitive
reaction of the phasing condenser.

The Energy Transfer

In the neutralised system. however,
when fully neutralised, anv reaction
m the plate circuit tending to act
through the tube capacity to change
the amplifying ability of the tube is
overcome by a reversed or opposed
reaction through an auxiliary circuit.
Tf the reaction of the plate circuir
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is inductive, tending to regenerate,
the auxiliary circuit provides an
equal opposition for this condition.
If the reaction is capacitive, tending
to de-amplify through tube capacity
action, the auxiliary ecircuit opposes
this action. If the circuit is resonant,
and sends a neutral feed back through
the tube capacity, it makes no dif-
ference in the amplifying ability of
the tube whether the auxiliary circuit
acts or not, but it does act merely to
oppose the non-effective neutral {eed-
back. In all cases, however, there i3
no selective amplification by reason
of adjustment of the selective circuit,
and maximum signal is obtained
merely by reason of resonant transfer
of energy, though there is some pos-
sibility of the external plate im-
pedance more nearly matching the
internal plate impedance at the high
valne of external impedance ab
resonance, thereby making a larger
percentage of the energy available
externally for transfer at the resonant
adjustment; though, of course, this
impedance effect could be upset by
having a coupling so tight that at
resonance the external impedance
exceeds the internal impedance and
matches at some point off resonance,

Selective Amplification
In any event, due to the damping
effect of the internal impedance on
the resonance character of the selec-
tive circuit, the selectivity obtained
by mere resonant transfer is not as
high as that obtained by selective
change of amplifying ability of the
tube accompanied by non-resonant
transfer. .
For those interested in securing a
higher order of efliciency — more
(Continued on pags 431.)

An experimental one-valve Loftin-
White receiver, in which the speciaily
adjustable Loftin-White coils were used.
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A Wonderful ‘“ Tube”

OoME wonderful experiments are
in progress in the famous labora-
tory of the American General

Electric Company, at Schenectady,
in connection with the artificial pro-
duction of electron streams in the air.

The device which is used is the
special type of X-ray tube which was
introduced a few years ago by Dr. W.
D. Coolidge. This is an X-ray tube
which, in principle, is exactly anala-
gous to a two-electrode wireless rectify-
ing valve. It has a heated metal
filament for the cathode and a
*“ target ” for the anode, the electrons

N

hLberated from the heated filament,

being driven with very high velocity
against the target by the application
of an electric field of as much as
100,000 volts.

The latest development of this
X-ray tube is one in which the target
takes the form of a very thin nickel
wall which shuts out the outside
atmosphere from the vacuum within
the tube. This wall is so thin that
the high-speed electrons (or some of
them) are driven clean through it
and. 50 escape into the atmosphere.
The tube is thus a source of free high-
speed electrons in the air.

Producing New Substances
It may then be used for the
~ electronic bombardment of all kinds
of different substances, and some
. very curious results have been ob-
tained. Acetylene gas is changed
into a mysterious yellow powder,
which it has been impossible so far
to dissolve or analyse: castor eil
becomes solid under the influence of
she electron bombardment: trans-
parent rock-crystal salt is converted
mto a black substance: fruit flies
are killed in a fraction of a second,
and living cells have their character-
istics profoundly changed.

Tt is thought that in the hands of
the medical profession this new instru-
ment may cure diseases which have
hitherto been untractable, whilst again
in the realm of chemistry it may be

possible to produce all manner of’

compounds synthetically.

Radio Underground
In a report to the American Mining
Congress a radio ‘ cameraphone

was recently described which detected
the presence of solid rock, liquids,
gages, and minerals in the earth. A
giant meteor, which buried itself
years ago in Arizona but had never
been located, notwithstanding numer-
ous drillings and borings, was dis-
covered by the aid of this new
device, buried to a depth of about
1,400 feet. At another point several
new veins of a mine were located,
and three ancient mining tunnels
which were abandoned and sealed up
years ago.

This device is in some respects an
improvement or elaboration of a

Mr. Gerald Marcuse, the owner of 2NM,

the famous first British Empire broad-

casting station, is here shown connecting

up one of the new generators he has
recently installed.

rudimentary contrivance which was
used in France after the war for
locating buried shells.

Short Waves

The remarkakle results achieved
by the new short-wave beam trans-
mitter between Montreal and London
has caused Senatore Marconi to predict
that “some day electric waves may
be used for the transmission of power
over moderate distances, if we succeed
in perfecting devices for projecting
the waves in parallel beams in such a
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manner a8 to minimise dispersion and
diffusion of energy into space.”

Aeroplane Control

There are many instances in which
the transmission of power by wireless
waves might be extremely useful
without necessarily being very effi-
cient, For example, if we could
transmit electric power to aircraft,
even with a loss of as much as 75 per
cent, the commercial value of air-
craft would be enormously enhanced,
relieved of carrying fuel supply as a
part of the load.

Beam Success

Marconi’s short-wave beam system
between Montreal and London has
a capacity of 200 words per minute,
which rivals the capacity of the best
submarine cables. Owing to the fact
that the energy is localised in a beam
the system is, by comparison with
other radio systems, very economical
of power.

Irish Free State Patents

Some new regulations with regard
to British Patents and Trade Mark
Regulations will come into force with
the passing of the Patents and Trade
Marks Act in the Irish Free State.
All holders of British patents, etc.,
desiring to retain protection in
Southern Ireland will need to take
out fresh patents or trade marks
there.

There are several other matters
of importance to patentees or
holders of trade marks, and Messrs.
Rayner & Company, 5, Chan-
cery Lane, W.C.2, who have com-
municated with us in regard to this
matter, will be pleased to supply
(free of charge) information on this
subject to any readers who desire the
same,

New French Radio Rule

A recent decree of the French
Government requires that all com-
mercial aeroplanes, carrying ten pas-
sengers or more, and travelling more
than 160 kilometres, and those flying
over the sea for more than 12 kilo-
metres from the coast, shall be
equipped with wireless apparatus,

When the London-Paris aeroplane,

* carrying te: passengers, fell into the

sea in Ooctober last year, it is stated
that, but for the good fortune that a
fishing smack drew alongside almost
immediately, the fate of the passen-
gers, all of whom were rescued, might
have been very different, This is
pointed out as a proof of the wisdom
of the recent French decree,
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Lp Dox Quixore, you will re-

member, rode out upon a day

and espied across the plain &
score of windmills waving their arms
aloft.

“Ha!” quoth he in hix madness.
“ Here is a company of giants, and it
becomes me as a knight-errant to rid
the earth of such monsters.”

So, with lance in rest, he rode fuli
tilt against the nearest. and the sail,
whirling aloft, tore the lance from his
hand and crashed the old don broken
and bleeding to the earth.

And any man who could couch a
lance against the windmills and gas-
bags of a government department is
almost certainly doomed to a like
fate. The odds are impossible.

Windmills of the B.B.C.

Yet there is no reason why, like
Sancho Panza, we may not survey the
windmills of H.M. Government’s radio
service from a discreet distance. And
the passing of six months since its
nationalisation,
provision of the new alternative pro-
grammes, suggests the opening.

The only drawback lies in this—
there is absolutely nothing new to say.
Nothing which, in common with any
intelligent observer, I have not al-
ready said a thousand times.

Thus, in brief summary. All the
world over the British radio service,
as directed by the B.B.C., stands
supremely alone.  In engineering
initiative, resource, and efficiency, in
the content and performance of its
programmes, and in the general and
involved administration, there is not
a radio service upon the planet which
can even begin to approach it. It is,
indeed, a very simple case of the
B.B.C. solus and the rest nowhere.

This, as one who has ever been the

together with the
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A. Corbett~5mtth

B.B.('’s sternest critic, I have never
failed to remark.

But I have never failed to insist,
also, that with it incomparable oppor-
tunity of vital national service the
B.B.(. must be accounted a failure.
In considerably less degree it shares
that failure with - the only other
universal medium of national @sthetic
expression, -the British cinemato-
graph industry.

Until the B.B.C. dissolved into a

A trenchant article by a well-known critic, in
which the B.B.C. is taken to task both for its

omissions and commissions.

government department there was
some hope for it. But the moment, in
November last, that Parlianient
turned their thumbs down and de-
crerd State enterprise, and under so
grotesque an administration, the
doom of the service was sealed. And
evervy sane man and woman in the
country who gave the matter a
thought saw that it must be so.

The six or seven months’” working
has merely repeated the experience of

Not a fallen windmill !—but the mast of the Air Ministry’s new wireless
station at Mitcham.
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every nation that has tried to run an
artistic enterprise as a governinent
department. (France, for example,

with its subsidised theatres.) Initia-~

tive, imagination, and enterprise are
mevitably killed stone dead.  The
B.B.C. is no exception. I do not
suppose that there exists a singl€
government department in any
country in the world where such
qualities are allowed to exist. That
they should be fostered and encour-
aged- for the public good is incon-
ceivable.

The recent saving of the Promenade
Concerts by the B.B.C. has, very
properly, been well advertised. Most
certainly we are all very grateful.
But the saving has nothing whatever
to do with any of the three qualities
just mentioned. It was a piece of
simple business-routine work.  The
B.B.C. alone was in the position to do
a perfectly obvious and needed act.
They did it. Had they not done it
there would, I fancy, have been
trouble. But one might just as well
commend a father for taking his son
out to dinner when there was nothing
in the larder at home.

We glance at the much-boomed new
“ alternative ” service. Well, what of
it ¥ Again, it is but one morc feather
to the cap of the B.B.C. engineers—a
cap which is already ablaze with
feathers. But what of the progranmimes
for which, after all, the new service
has been evolved ¢ They are no more
than a double dose of those already
provided. Instead of being given tea
for breakfast one morning and coffee
the next, we may have tea or coffee
any morning we like. And if a tripli-
cate service were provided we should
be offered cocoa as well.

Complete Silence

Nething, I think, has been more
significant than the comments in the
public Press upon the new pro-
grammes. There have been no com-
ments whatever, Everyone has had
something to say about the technical
gide. But, on the westhetic side, for
which alone the service exists, there
has been complete and devastating
silence. Indeed, what is there to
say ?

The B.B.C. publishes another of
their  weighty  pronunciamentos,
crammed full, as plums in a pudding,
of the same old promises which they
have been making any time these
four years whenever the Chief En-
gineer has evolved some new and
startling technical improvement. 1
wonder that you will still be talking,
Signor Benedick; nobody marks

you!” is one’s obvious and weary
comment.

There are a score of matters in which
the B.B.C. has done excellent service.
But these seem to be as pennyweights
in the scale against what they could
and. should accomplish for the com-
munity as a whole.

““An Utter Failure”

For the B.B.C. is not serving the
community as a whole, except upon
some such national occasion as the
consecration of the Menin Gate. And
that again, you will observe, was but
another fine technical triumph. It
owed nothing to artistic enterprise.

Perhaps three-fourths of the pro-
grammes consist in the routine pro-

An automatic alarm device for ships

which is continuously on the watch for

distress signals. Designed by the Marconi

Co., its aim is the further safeguarding of
life and property at sea.

vision of music. With the gramophone
the B.B.C. is undoubtedly effecting a
revolution in public taste. We ap-
plaud the work. But, after all, musie
is but a trivial concern in the life of
the average man and woman.

Public libraries report an increased
interest in good literature through the
B.B.C. lectures. Again we applaund.
But again, serious reading can fill but
a fraction of a man’s workaday week.
Radio lectures to schools. Admirable,
so far as they go. But the results won
are most certainly not equal to the
extravagant claims which the B.B.C.
asserts.

The sole object of the B.B.(Y’s
cxistence is the provision of first-class
entertainment of universal ** popular
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appeal.  Compelling entertainment.
Art, Education, and Entertainment
are three inseparables. You cannot
possibly have one of any value without
the other twe. The closer that trinity
in unity is brought to humanity, to
the prime factors which move all men
and women of every race in their
everyday lives, the more universal
the appeal.

In this, the only thing that really
matters, the B.B.C. stands naked as
an utter failure. It is completely un-
human, just as every government
department is wnhuman. And its
failure is the more glaring because it
is an artistic venture in which the
most sensitive and imaginative brains
in the country should be at work day
and night. It does not matter at the
War Office or Board of Trade. And
since imagination is the last thing
tolerated in a government depart-
meut the vicious circle is complete.

A Futile Hope

The B.B.C. to-day touches only
certain limited sections of the com-
munity. Yet its appeal should be of
such vivid content and humanity as
to reach every household in the King-
dom and, gradually, in the Common-
wealth, It has no appeal to offer.
When the “ alternative ” system was
given, I wonder how many hundreds
or even thousands of the potential
millions gave a thought to the enter-
tainments rather than to the new toy
which they had to play with.

Here, for good or i, is the most
powerful State department in exis-
tence. Beside it armies and navies are
flea-bites. And the State, which is the
people, leaves it to rust and decay
upon the scrap heap. “ Lavish with
the inveterate unthrift of the English,
who are never happy unless they are
throwing things away.” . And Mr.

‘Rudyard Kipling never spoke a truer

word of us.

T spoke last week with the art
editor of two great picture papers
which are world famous. :

“ Do you mean to tell me,” T urged,
“ that you or I could not with the
greatest ease create a series of big
* popular ’ radio entertainments which
would swiftly establish our Imperial
aviation and make us secure ?

“Of course,” he agreed imme-
diately. “ And the problem of Canada,
and the coal dispute, and a dozen
more.”

For my part, knowing the futility of
tilting at windmills, I am now re-
signed. I recognise the hopelessness
of locking now for any revolution in
our radio programmies.
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A Temporary *‘Post”

wING to the heat and a certain
staleness that one {feels just

before the summer vacation,

I regret to say that not long.ago I
turned up at the office in a revolu-
tionary frame of mind, and demanded
a change. “ Why,” T asked, “ must
1 always do ‘In Passing’? Why
can’t T do a ten-valve set or answer
some letters ? I am always en pas-
san!. T want to sit still and observe

¢ The letters were all they had been
alleged—"’

life.”  Whereupon 1 broke the typist’s
teapot and threw the valve expert's
slide-rule at a passing director.

The Editor was the only one not
afraid to go near me. Tl say that
for him, if I never have another
cheque. He came round the door an
inch at a time, holding out towards me
a bundle of papers, much in the same
way as'a man tempts a mad dog with
a poisoned steak.

I Examine the Letters

“ What,” 1 snapped, “1is this 7 7

“ Letters, my boy,” he replied.
“The cream of the collection. No
fakes or duplicates. We keep them to
look at during total eclipses or when
the whole office is hung up because
the comps. can’t decipher your manu-
seript. Have a good time—and
answer any of them you like. The
teapot will cost you 3s. 6d. Un-
luckily you missed your aim with the
glide-rule ; otherwise we’'d see the
back of you.”

The letters were all they had been
alleged ; money couldn’t buy the
whole collection. I spent a very

happy morning and came to the con-
clusion that, however much truth
may excel fiction in strangeness,
fiction scores for real humour. By
your leave, let us look at some of the
letters together.

‘“Readers’ Results”

They fall. I find, into a number of
well-defined classes. of which we will
study first :

The  Earvest Strivers. No. 1.—
“ Dear Sir—Seeing in your paper
about someone who made a wireless
a wireless, I said to myself vou had
better do the same. So. I got on
fairly well till it came to those coils,
they will keep coming undone. If I
fix the end, then the middle bolges
forth makes me mad. But I thought
I had better let you know.”

Tt is obvious that No. 1 is paying
his footing like a man. Pity he hasn’t
thought of having the ends at the
middle ; every © bolge 7 would tighten
ber up.

No. 2.— Dear Sir,—The diagram
of the Buzzadyne Three in your
January number shows four valves.
Can this be an error ¢ Also T and my
friend think the connections mnust be
wrong, as we made the set and all it
does is to go ‘ Wee-00,” also that
Morse rubbish all the time. how those
ship operators think we can hear 1
don’t know. The B.B.C. dou't seem
to have much power. What i3 four
valves doing? And can you say
whether a battery made from pota-
toes. pins, and needles would work a
get 27

No. 2 is a literal mind. “ Three is
three, dash it ! That's his motto.
Of course, not having been a reader
for very long, he could not suspect
the devastating and Teutonic tho-
roughness of our techuical birds. who
showed—in passing—how another
stage of L.F. could be added without
producing ““ Wee-00.” And as be-
tween a pin and a needle stuck in a
potato (Shades of Ambo!) there is
said to be a difference of potential,
the answer to No. 2 is, “ Sure,
if you have the right voltage and
capacity. But get your potatoes
wholesale.” :
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No. 3.—“Dear Sir,—No douht
your readers will like to hear how I
made my crystal set on which T get
2 L O and Croydon, also the electric
trains, which are a bother but any-
how show the crystal is O.K. Well,
first of all I got a iron pot and in the
pot T put some lead and then some
sulphur. In the pot. Well, then T
put the pot out in the shed and under
the pot 1 put a bouncing burner.
(Can this be *“ Bunsen burner” ?) to
heat the mixture in the pot. When
the pot——" (Here follows much
more pol.) “ Next, I got a bettle, not
an ordinary bottle, but a bottle all
the same gsize everywhere, for winding
on the wire. I put on two (2)
hundred (100) tunes (Twrns would do,
but No. 3 is musical) and a slider and
connected the slider under the rod
over the terminal between the ends
of the bottle, thence to the bottom of
the terminal under the crystal behind
the catswhisker ” (Ad infinitwn).

“A Terrifying Man"”

I see! You want a pot and a

bouncing burner and a bottle all the
same everywhere, and then you go
over and under and behind and next
and hetween, till you see purple spots
floating in the air, and hear two
This

hundred tunes. My word!

science !

“My word! This science!"’

Three typical cases! Quite un-
printable ordinarily. yet the burning
enthusiasin warms one’s blood. What
would the world do without such
sturdy triers with their bolges, pots,
and potatoes? We come now to:

The Scintilluting Successes. No. 1.
—“1I built your nine-valver in one
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evening, slightly improving the re-
sults by adding 0-01 megohm between
Aand B. (See enclosed diagram.)
(Diagram nol enclosed. Lefi at hone,
with the dale of his leiter.) 1 have
built dozens of sets and can speak
‘highly of this, though a resistance
between A and B is an improvement.
T get all broadcasting stations in
Europe easy and many American.
When are you going to publish a set
embodying the P—— circuit ? ”

A Varied Assortment

A terrifying man. If MopErx
WIRELESS creates this sort of chap,
then grave old plodders like me and
P. W. Harris and Capt. Round will
be looking for jobs. I haven't the
heart to write and tell him that his
wonderful nine-valver embodies the
P circuit. It would spoil the
fine rapture. It is comforting to
know that the 0-01 megohm is an
improvement. We cut it out after
three months’ test. Quanlitative tests.
86 No. 1 must have the amplifying
ear.

No. 2.— Just to let you know I
made up the ‘ Megadyne Six.” It is
guite good, so far as it goes. T get
Eiffel Tower and some station I think
is German, though it may be Dutch
or even Swissic.  (No. 2, I thanlk thee
for “ Swissic.”y 1 will write again
and tell yvou if I get America, though
I can’t stay up late, being a had
sleeper.”

Frankly, T had hoped the “ Meg 6
would have done better, though I
begged hard for choke coupling.
However, “ Swissic,” almost compen-
sates for the blow.

No. 3.—" Seeing in your paper a
construgtional account of the manner-
facture of a four valve set I thought

‘ ._"//"J . J
“ Reminded me of those wonderful lec-
tures by Rev. J. Pilkington.”

I would try my hand, being an old
hamd and handy at that, being used
to tools, specially turret work, Well
I must say your paper is a winner, it
goes fine though I felt the positive
and miners muddled me a lot but it
all comes right when you try first one
way and then backwards. (My note:

When in doubt, try the miners backwards -

—like Mr. Baldwin.) All the English
stations and Rugby are powerful,
except Rome, which is scarcely odd-
able owing to weakness.”

No. 3, our handy old hand, has the
right stuff in him and knows a good

" magazine when he sees it. (ADVT.)

He is right-about Rome, too. Weak-
ness is fatal to good audibility, and
Mussolini ought to be told about it.
We now come to a most interesting
class, the Flagrantly Impolite, upon
which, however, I will dwell lightly,
Here is a good specimen. By the way,
I saw to-day, on a hoarding—
Heavens! .What in the name of
English is a * hoarding ” ?—that
“ Dead fleas do not bite.” This letter
is several years dead.
No.1.—S8ir,—I bought your maga-
zine. (My note: Yep! Wesell it. Soiry!)
I consider it execrable taste on the
part of some writer or writers unknown
(Hem! Legal touch!) to refer to
proceedings which are and/or were sub
Judice, especially when said proceed-
ings were instituted in defence of
civic rights not yet proven and
legally constituted. I hereby declare
that I refuse flatly to subscribe a
penny to organised scoundrelism or
robbery in shape of license, basing
self on Magna Carta and rights of
citizen. As for your paper I think it
is a pity printers waste ink on it.”
And this fellow might be any one of
those we bump against in the ’bus.
With a wife and a brace of little
citizens, too. But in justice to our
printers T must say that they don’t
waste ink. They are most frightfully
careful, and the Editcr has sometimes
to be very sharp with them akout our
half-tones. )
But now for an excursion int6 the
Utterly Irrelevant.

From Irrelevance to Business

No. 1.—* Reading your paper that
my son gets for his wireless reminded
me of those wonderful lectures by the
Rev. J. Pilkington at the Presbyterian
Synod in 1876, illustrated by dis-
solving views on the Marvels of
Nature or Eternity laid Bare. You
may imagine how I was impressed; as
my grandfather was the discoverer of
Bungo Genuflexii, a blue moth with
green antennae and marrted a third
cousin of Professor Huxley’s gardener.
I expect you will smile but I would
remind you of those wonderful words
spoken by Dr. Ezra Skillrig in 1890 at
the Little Bethel of Palmer’s Green,
when he said, ‘No! all is not yet,
nor shall be.” T often think of that
and every day I see it to be truer than
ever. Specially when I see Makoni’s
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marvels do I say, ‘ Out of the depths,
thenceforward, and not a little.” ”
Righto, daddy! You've got the
idea, sure enough.
We have plenty of business—
strictly business—Iletters. Not much

business results, and you shall judge
the why and the wherefore,

“_If T ever stop larfing my name’s not
Elizabeth,"’

No.1— Dear Mister Editor, Being
citizen of British Protectorate — ,
I beg to enquire whether you care to
foster trade within confines Empire
sending at once, cared of Mr. O, Zukee,
this port, sale or returned, one doozen
garantied radio instruments of recep-
tion 2L O, best condition F.0.B.,
CILE." Against my security, see

annex, duly authented by HM,
Consol. Me sending money as and
when.”

A fair offer, except the “as and
when” terms. I trust the trade
papers will snap up this cinch. The
annex was not annexed.

The Homely Touch

I will conclude with a real soft
article, of the sort that makes one
think of the old homestead.

“ Dear Mr. Editor,—Really, I was
surprised when my husband read
about what you said about that lovely
Miss — ’s singing, So pretty as it
wag, how could you you were jokking,
I suppose. And that funny Mr. ——-.
Well, I expect your wireless was off
that night because we got it fine and
I roared when he said how he found
the chicken had laid in his vest
pocket, The silly man! I think he is
just grand. So don’t you be spiteful
any more, As I said to Will, he’s my
eldest, if T ever stop larfing my names
not Elizabeth. So no more from
E. Pinchin.”

But I say! Would you believe the
Editor has such a jolly interesting
postbag ? It'll be years, I expect,
before he lets me dip into his collection
again. Next month he will make me
he en passant again. Editors are
tyrants., Gentlemen, I thank you,
Ob, and the lady, too.
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N the last number I described the
construction of the receiver, and
concluded with a few remarks on

the wiring. The wiring is, of course,

a most important matter.  Good
parts are often no better than poor
ones if the wiring is badly done, and
in this ‘connection the probable per-
formance of a receiver can be gauged
from its appearance. If it is skilfully
designed the wires will naturally fall
in their proper positions—there will be
no long wires with bends and twists
to touch other wires and pieces of
apparatus. But still, the wiring should
be done carefully in spite of its being
easy.

Do not forget the wire connected
to the screen, and be sure to solder all
joins., It is practically impossible to
make a mistake in the wiring if the
illustrations are‘followed, but a small
point which should be attended to is
the ‘001-mifd. coupling condenser join-
ing the detector and first L.F. valves.
This is of the series-parallel type and
should be connected as shown, it being
noted " that the inside terminal is
nearer one end than the other.

Correct Valves Essential

When the set is finished, valves
of the correct type must be fitted, and
here again the writer would urge that
“any old valve” willnot do. The H.F.
transformers were designed to work
with valves of a definite A.C. re-
sistance. The use of valves having a
higher A.C. resistance (popularly
known as anode impedance) will
result in enhanced selectivity at the
expense of signal strength, while to use
valves of considerably less than the
right A.C. resistance will usually
materially impair signal strength and
selectivity. It should not be under-
stood from this that the transformers
will not work with any type of valve,
but they were developed for use with
valves having certain characteristics

in erder that maximum awmplification
for a given selectivity be obtained.

Special Transformers

It is an interesting fact that prior
to the time when the writer first
published his work in connection with
H.F. amplifiers very little attention
was given to the question of valve
impedance ; in fact, 1t was usual to
employ power valves in the H.F.
stages. But the writer has shown that
a higher amplification for a given
selectivity is obtained when using

valves having a higher amplification

factor and A.C. resistance. and nowa-
davs many writers specify 20.000-
ohm valves, assuming that this will
give the highest amplification. This
18 certainly not true in all instances.
for the best valve impedance depends
on factors too numerous to be
mentioned here.

I can say this, however, that
when a transformer is properly fitted
to a valve as regards matching their
impedances at a given frequency, the
amplification obtained varies with the
voltage factor of the valve used.

Thus,if an H.F. transformer is designed
for a 20,000-ohms valve, and we use a
2-volt valve having a voltage factor of
10, the amplification actually obtained
might be 15, for example. If now we
remove the 2-volt valve and use a
6-volt one, having an A.C. resistance
363
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Further details concerning
the five-valver described in
the last issue of * Modern
Wireless.”" The designer of

the set here discusses the

question of valves and gives

valuable hintson the operation
of the receiver.

By W. JAMES.

of 20,000 ohms as before, but a voltage
factor of 20, the actual amplification
obtained will be 30.

This question of 2- and 6-volt valves
Is a most important one, and while
it is relatively easy to design a set
which gives a wuseful amount of
amplification when 6-volt valves are
employed, it is not so easy when the
valves used are of the 2-volt tvpe. The
set we are discussing, however, fune-
tions perfectly with 2-volt wvalves,
because it was borne in mind when
designing the set that many users
prefer wvalves of the 2-volt class.
Naturally the amplification is in-
creased when 6-volt valves are used,
but it will nearly always be found
necessary .to turn down the signal
strength when these valves are used,
so great is the magnification.

Two-Volt Valves

We will deal first of all with suitable
2-volt valves, and mention satisfactory
ones for the various stages.

The H.F. transformers were de-
signed for valves having an A.C.
registance of roughlv 20.000 ohms as

the maximum amplification per stage
was not required—rather was it
necessary in the course of experiments
leading up to the final receiver to cut
down the amplification by means of the
volume control, as most distant
stations were received too strongly.
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Bearing this in niind, the best valves

to use will be those having approxi-

mately this A.C. resistance and the
highest voltage factor. Thus, the
Cossor 210L.F. valve has a voltage
factor of 9 for 22,000 ohms; the
Ostam D.E2LF. has a voltage
factor of 7 for 22,000 ohms; while
the P.M.1L.F. has a voltage factor of
9 for 18,000 ohms.

Each of these valves is suitable, but
the ones with the highest voltage
factor will give most amplification.
For the detector, a valve of the R.C.
type is recommended, and in the first
L.F. stage a valve of similar type to
those used in the H.F. stages.

In the output stage, use a power
valve such as a Cossor Stentor 2 or
PM. 252. A voltage of 120 can he
applied to all the valvesat H.T. 4- 1, 2,
and 3, but if the best quality is re-
quired, with really loud signals, it
would be better to apply a little more
to the H.T. 4 3 terminal for the
L.F. and power stages.

Grid-Bias Voltages

The grid bias will have to be set
according to the H.T. voltage used,
but more than — 1-5 volts for the
first L.F. stage at — G.B.2 is not
required.. For the last stage —G.B.3,
put on the highest grid bias the valve
will stand without distorting and
overloading. A_bias of — 9 volts
should be tried, or more if the anode
voltage is about 120 volts. It is here
that the limitation of a 2-volt power
valve is felt, for it is difficult to
obtain really strong signals without
distortion.

With the valves, batteries, and loud
speaker fitted connect the aerial and
earth. If the receiver is used close to

a main B.B.C. station a short, aerial
is advised, as the magnification pro-
vided by the set is very great; the
aerial should be connected to terminal
A,. Now tune in the local station,
cutting down the volume by means
of the volume control, (the left-hand
rheostat). The right-hand rheostat
should be turned nearly full on and
left, as it is merely a master rheostat.
Next, remove one of the filament wires
to the second valve by unsoldering
it, or, alternatively, remove the valve,
wrap a pieée of thin paper over one
of its filament legs, and replace it so
that the valve does not light.

Neutralising

The balancing condenser NC,
should then be turned until the local
station is not heard in the loud speaker
or at all events is only heard very
weakly. The balancing condenser
should be turned very slowly and the
circuits be kept in tune with the
volume-control rheostat turned fully
on until the minimum is found. This
point is fairly well defined and can be
found in & moment or two.

It is now necessary to restore the
stage by removing the piece of paper
or by putting back the filament wire.
Repeat the process with the first
stage in order to balance it. Some-
times it is necessary to balance only
the second stage in the manner de-
scribed, and then with the valves
on to adjust the first balancing
condenser until this stage does
not oscillate. But it is better to do
the work properly, for once the
receiver is balanced the lid of the
cabinet can be shut and the receiver
will be perfectly stable for its
whole range.

-the other two dials together.
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Tt takes longer to deseribe the pro-
cess of balancing than the actual
work itself, unfortunately, but that
should not make readers think it is
difficult,

Having balanced the set, turn the
dials to a low reading and notice
whether it osecillates.  If it does,
make a slight adjustment to the
balancing condenser, then turn the
dials to a high reading, and if the set
tends to be unstable make a further ad-
justment to the balancing condensers.

I the set is carefully balanced in
the first place there will be no need
to alter the adjustment as just de-
seribed, and once the correct position
for the balancing condensers has been
found they should be left alone, and
there is absolutely no need to touch
them again unless valves of a different
type are put into the set. It was not
intended to use them as a sort of
reaction control—that is why they
are placed inside the set.

Tuning the Receiver

The set’s selectivity and, sensitivity -
depend wupon the H.F. transformers
and do not have to be increased by
making continual adjustments of the
balancing condensers.

When tuning, set the right-hand
dial to, say, 50 deg. and then move
They
should be turned very slowly, as they
tune rather sharply when compared
with the right-hand condenser, which
was deliberately made broadly tuned
for ease of handling.

If the circuits had been made more
selective than they are distortion
would bhe produced owing to the cut-
off of the high frequencies.

{Continued on page 426.)
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THEORETICAL CIRCUIT.

Theorctical connections of the  Long-Range " Five.

The following parts are usad ;:—

T;, T, T:;. Special High Frequeney Transformers; Ty, Eurcka Concert Grand L.F. Transformer; Cq, Co, Cz, *0005 mfd. 8.L.F. Tuning Condensers;

€y, "0002 mid.;

balancing condensers; Cy, Cg, Cy, Cig, 1 mfd. T,C,C. Condensers; Cpy, 2 mid, T.

C5, "0001 mid, fitted with two pairs of grid-leak clips; Cg, 001 mid., series-parallel type, fitted with grid-RRak clips, NC; and NCo,
{ . C. Condenscer; Rj, 50 ohm variable resistance; Ry 1 megohm

grid leak ; Ry, 3 megohms grid leak, R; and Rg, 05 megohm grid leak ; GB,, Single dry cell ; GBs and GBj, 18 volt grid battery.

P
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m1s article is a description of a
testing set which the writer has
found useful for locating faults

in receiving sets. It embodies, in
portable form, most of the apparatus
-usually employed in fault finding.

Designed and
described by

W.SHERELIFF,
B.Sec.

batteries and to examine the currents
flowing in various parts of a circuit.
It is, of course, quite as useful on the
experimenter’s bench as when over-
Liauling someone else’s set.

3. A Connection Tester, which
embodies a pair of flex test leads,
flash-lamp bulb, flash-lamp battery,
three-way switch, and a pair of head-
phones. It can be used to test (a)
The condition of various sections of
the H.T. battery ; (b) Point-to-point
connections in the set to locate faulty

Fig. 1. A panel view of the testing unit,
as seen when looking down from over the
open lid of the case.

There are three sections in the set. joiuts; (c) Transformer, “phone, ~or

1. A4 Complete Crystal Set, as this -
is the quickest way to test the acrial- Ggﬁfl%‘gfr I-'il-/ SWITCH
earth system. This is designed for the | oLTAETER
Daventry wave-length, but by plug- Ao o007
ging in a 50-turn coil in parallel with 6.3 LorS0Voirs
the Daventry coil the other B.B.C. |somvecrions
waves are covered. ;o;/?a.z/ga

2. A Five- Range Voli-Ammeter. nees s CorD zs29]

Mopern WIRELESS'

about 5 ohms. It is worth while to
get a good instrument, as it then
becomes an equally good ammeter

A 48

AMMETER

-

and voltmeter.
o, ’

Fre 4.

CONNECT/O, g&‘ Fg
ADIUSTING 2

ZSz_gJ

Thisis a milliammeter so mounted
that by varying the connections to
four terminals and using a simple plug-
in switch five ranges are available :
0 to ‘6 milliamps,, 0 to "6 amps., 0 to
3 amps., 0 to 6 volts, and O to 60 volts.
This enables the experimenter to give
a thorough test to L.T. and H.T.
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loud-speaker windings for continuity,
and (d) in conjunction with the
milliammeter for calculating the
approximate resistances.

The photographs, etc., show the
general appearance of the unit, the
arrangement of the panel, the com-
partment for 'phones, leads, etc., and
the construction of the containing box,

The drawing Fig. 7 shows the
various parts with terminals and plug-
switch positions labelled. The same
letters are used in the other diagrams,

The Various Tappings
The Crystal Set needs no descrip-
tion. The wiring is shown in Fig. 7
by dotted lines; the Daventry eoil,
condenser, and sockets for plugging—in
the smaller coil in the photographs.
The Volt- Ammeter. The milliam-
meter selected has a full-scale reading
of 6 milliamps. and its resistance is
365

-4 C
ﬁaasﬁomms THE WIRING OF J7
ISTANCES FOR THE ML AMMEIZR
) Y GO THROUGH THE
RANEL 7O THE METER

Fig. 2 shows the wiring diagram,
and other photographs show the two
resistance coils and three shunts.
The- latter are soldered to the stiff
connecting wires, and the bobbins
carrying the resistance coils are
screwed toa wooden shelf attached to
the panel. The connections for the
five ranges are as follow :

This general view of the complete instru.

ment shows how a compartment can be

arranged underneath the case to hold the
telephones.
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6 Milliawps. Use terminals A and B
with the shorting plug out.

6 Amps. Use terminals A and B
with the plug in position E. Shunt 8,
is now in parallel with the instrument.

3 Amps. Use terminals A and B
with the plug in position F. Shunt §,
is now in circuit. Divide the readings
by two as the full-scale deflection is

“adjusted to 3 amps.

The resistance coils and shunts which are
referred to in the article will be easily
recognised in the above photograph.

6 Volts. Use terminals B and C.
The resistance R, is now in series with
the milliammeter. R, is adjusted so
that a full-scale deflection occurs when
6 volts are applied to B and C.

G0 Volts. Use terminals B and D
and place the plug in position G.
Coils R, and R, are now in series and
shunt 8, in parallel with the milli-
ammeter.

To adjust the valucs of Ry and R,,
8, Sy and S;. R, has to be a coil of
I‘bSlbt’LnCe wire long enough to make
up with the resistance of the milli-
ammeter 1,000 ohms. Eureka 36
S.W.G. is suitable, about 70 yards
being required. To adjust, if the
resistance of the instrument and wire
are not known, connect B and C.to a
standard voltmeter and connect to a
4-volt accumulator. Note the reading
on the standard voltmeter. If the
milliammeter reads less than this,
too much wire ig in circuit, and vice-
versa. It is better to start with too
much wire (the approximate resistance
of 36 S.W.G. Eureka is 14:84 ohms
rer yard).

If you care to wind R, up to 9,000
ohms shunt 8, is not needed In the
instrument as shown R, is about

N pxonesVT

FrG. 6 swowme wirine For

2.531. THE CONNECTION TESTER.

200 ohms and the shunt 8y is about
4 ohms, being a short piece of the same
wire. To calibrate—connect up
terminals B and D in parallel with a
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THE BAMP RANGE
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cand similarly adjust S,.
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suitable voltmeter, make sure that
the plug is in position G, and
connect to a 50-volt H.T. battery
(Fig. 3). Adjust by altering the
shunt, If the reading is smaller
than that of the standard instrument
the shunt has too much of the current
and a longer shunt is required.
Shorten the shunt if the reading is
too big.

Calculating the Resistances

In case any reader who has means
of measuring resistances wishes to
dispense with this calibration, the
formule for calculating R, and R,
are: R;=1,000-A (where A is the
resistance of the meter), and

R _{ S, (1,000 - A)
e 0 Sl il
A A4S,

S, and S, are both short lengths of
copper wire about 30 S.W.G. The
lengths depend on the resistance of
the milliammeter and connecting
leads and there is little point in
calculating their values. A borrowed
ammeter is required as a standard.
Connect this in series with terminals
A and B, a filament rheostat, and
accumulator (Fig. 4). Place the plug
in position E and proceed to try
various lengths of wire as 8;. TFor
safety commence with about six
inches. 'Adjust the current to -5 amps.
1f the milliammeter reads less than the
standard ammeter, a longer shuntis
required. Do not forget to switch off
before unsoldering one end of the
shunt.  When the right length is

found try various values of current.
Then place the plug in position F
This will
be eonsiderably shorter and may be
(Conlinued on page 428)

”‘Rl'
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VERY year the wireless show
brings us new advances iIn
some form or another, but I
do not think we have ever had such a
galaxy -of really important improve-
ments as are placed before us this
vear. Especially is this so in the
matter of receiving valves. During
the last twelve months we have seen
the gradual growth of the super-
power valve, and the birth and de-
velopment of valves especially de-
signed for resistance-capacity coupling
having high magnification factors,
and though in some cases I may
have shown my dislike of the circuits
for which they were to be used, they
nevertheless show a definite step
forward.

Better Reproduction

We have also seen the introduction
and development of the indepen-
dently heated cathode valve, as typi-
fied by the K.L.1, and followed, quite
recently, by the K.H.1 for H.F. ampli-
fication and detection. Prices have
fallen, mains units have come along,
and loud speakers have been vastly
improved, so that everything is made
as easy as possible for the man in the
street and doubly interesting for the
experimenter and home constructor.

The swing of the pendulum has
taken wus from the “ harmonics 7 and
‘“ overtones ’ that every one used to
listen for in loud-speaker reproduction
to the other end of the scale, and a
little while ago we wanted to hear
drums, more drums, until we were
likely to turn up our noses at any-
thing that did not give us bass and
plenty of it—regardless of how much
the high musical frequencies were

Progress in

MoberN WIRELESS

Valve Design

In the realm of receiving valves some very important advances

have been made during the past year.

By KEITH D. ROGERS.

suppressed. Now we are steadying up
once more, and this “season” bids
fair to bring to light some really
natural loud-speaker outfits. Tt is
being realised that the loud speaker
is not a thing to be ashamed of, to be
hidden awav and forgotten as far as
possible. Speakers are being built
so that they make really artistic
pieces of furniture, and moreover are
designed to give results as well as to be
pleasing to the eye.

New H.F. Valve

But first and foremost 1 think I
must give the palm for concentrated
effort to the valve designers, for they
have turned out some wonderfully
good things during the past year,

A

shown the Loewe Det.
and 2 L.F. valve incor-
porated in a set together
with a modern H.F.
valve of the D.E.H. 612
type. The receiver is
then equivalent to an
H.F., Det. and z L.F,
receiver employing re-
sistance - coupled L.F.
stages.

In this photograph is "
)

Another type of Loewe

valve is designed for

H.F. amplification and
contains two stages.
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finishing up their efforts by a number
of “ surprises ” for the show.

Thus, good as the modern H.F.
valve may be it is certainly put in the
shade by the new shielded-grid valves,
typified by the Marconi and Osram
8.625. It has its drawbacks for the
average constructor in that its high
magnification properties necessitate
elaborate shielding, but the results
are worth the trouble taken in the
design and construction of the re-
ceiver concerned.

A good example of a shielded valve
circuit of the simplest natuare is given
in that described in a constructional
article by Mr. G. P. Kendall in this
issue of ““ M.W.” under the title of the
“ Super-Screen ” Four.
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The ‘“‘Super-Screen” Four
+ Further sets will follow, but 1t must
not be thought that the ordinary

neutralised cirenit is dead. It is

certainly not. The 8.625 valve is a
wonder, but at present it necessitates
the used of tuned-anode circuits if the
maximum amplification is to be ob-
tained, and this means flut tuning, a
greater drawback than ever now that
5 G B is on the air. However, these
troubles will he overcome, and we can
look forward to some really good H.F.

The “ self-neutralising "’ valve seems
to be hanging fire a bit, for I have had
no definite news of its early appear-
ance on the general market. It is
coming along, however, and on test
gives quite good results. Whether it
will be a serious rival to the ordinary
valve plus neutralising condenser I
don’t know.

A Question of Price

If T might pass an opinion I should
say not. As far as I can gather from
tests of an early model and the details
accidentally dropped by the makers
{who, by the way, have kept it ex-
ceedingly quiet up to the moment of
writing) no further magnification is
obtained, and the external connections
need more careful arrangement, as
they cannot be neutralised, as is the
case with the old type of valve.

Unless something is done to alter
the construction of the valve so that
this drawback does not arise, and so
that we can get the same beautiful
sharp neutralisation that we obtain
with the ordinary split-primary circuit,
T shall hesitate before changing over
to the “ self-balancing ” valve.

The question of price is also a
very important one. If the new valve
18 to cost more than the 10s. 6d. H.F.
valve, plus a neutralising condenser,
then I don’t think it will have a very
rosy future, unless it gives us more
than is apparently the case.

Screening Necessary

It is early to dogmatise and so I
will say no more—we do not know
the full extent. of the things the valve
people have in store for us, and they
may have something up their sleeves
which will make me alter my opinions.

But to be really successful the
reed for the neutralising of the
external circuits (carried out auto-
matically by the neutralising con-
denser In the average circuit) will
have to be removed. Neutralisation
of the internal valve capacity is not
cuough by itself, and if screening has
to be adopted then I think the 8.625
valve with its high magnification will

be a serious rival. The new ¢self-
balancing ”” valve looks to me as if it
will fall between two stools.

Then this yesr has brought out the
Loewe multiple valve, an interesting
amplifier which is used extensively
in Germany.

Two-Volt ** Super ”

And now, just before the show, I
have news of a fresh *“ super ” power
valve—a TWO-VOLTER. As a matter
of fact, T have just completed a series
of tests with it, and must congratulate
the makers on a really useful effort.
The valve in question, the Mullard
P:M.252, takes 2 volts, -30 amp., and
has an anode impedance of 3,800
ohms with a magnification factor of
3-8. Its mutual conductance is there-
fore 1. For the interest of readers

/1]
The “ official *’ curves /
of the new 2-volt j
super - power valve
show very useful

characteristics. /
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I am giving the * official ” curve,
which shows that the valve is capable

of carrying a considerable volunie-

without distortion, being capable of
dealing with a grid swing of 15 volts
either way when 125 volts H.T. is
employed. The H.T. current con-
sumption is not high, only being about
10-15 pnuilliamps. at 125 volts, and
correct bias. This valve is the
best thing I have struck since the
days of the D.E.P.215 and the
S.P.18/R.R.; but the Mullard people

do not stop here. Having turned out

some exceedingly good and reliable
valves with filament consumptions of
0-1 amp., they have decided that that
figure is too high, and have reduced
the filament consumption of some of
their valves to-075 amp. The valves
thus affected are the P.M.5B, P.M.5X,
P.M.3, and P.M.3A, all of which are
the same as before in regard to their
other characteristics. As a matter of
368
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fact, as I write I have 5 G B on the
speaker turning out the Cecilians via
a PM5B and P.M5X of the new
type, and they are excellent valves ;
the latter making an excellent H.F.
amplifier, its neutralising point being
needle-sharp and its power of amplifi-_
cation exccedingly good. It has, of
course, an impedance of 19,000 ohms
and a magnification factor of 17-5, so
that it forms an excellent H.F., L.F.,
or detector valve.

A.C. Valves

New among the A.C. mains type of

“valve must be mentioned the Cosmos

AC/G and A.C/R types. These
are for general purpose and power
work, and operate from the A.C.
mains. So sets need not le altered
in any respect an adaptor is sold
which will fit over an ordinary
valve holder and which carries two
extra filament terminals for the
heating element. The rest of the
wiring remains the same, the pins of
the valves making contact in the
usual way with grid, anode, and
cathode (or filament) sockets of the
valve holders. '

Cossors have also an A.C. 'valve
series which have the heating element
connections elsewhere, so that sets
need not be rewired in any way.

So what with better valves, better
loud speakers, better components,
the constructor has no excuse for not
getting the best out of radio and turn-
ing out better and better sets.

Avoid Inferior Components

We have not reached perfection
yet by any means, and we must not
rest on our laurels. Good things
have been done, but there remains
much still to be accomplished,
and the constructor can do a great
deal to hasten its accomplishment.
He should eschew poor apparatus,
inferior valves, dud speakers, etc.,
like the plague. Have the best
wherever you can, it’s worth it in the
long run, and help to get rid of those
thousands of sets which are but
apologies to radio and which, giving
forth the most heartrending sounds
from. their wheezy and bronchial
speakers, do more to hinder the pro-
gress of broadeast reception towards
universal popularity than any failures
on the part of the B.B.C. programmes
department. We are moving towards
“improved 7’ radio service, so let us
see that we do our bit towards the im-
provement. It’s of no use to grumble
at the programmes if we mutilate
their reception by means of badly
designed apparatus.
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hgih'e ering|
 Problems in|
Broadcasting|

By G. V. DOWDING, Grad.1E.E.

sTaNDARD B.B.C. transmitter is
a very straightforward affair,
and once placed in commission
it seldom gives trouble, as the
absurdly low percentages of break-
downs prove, but the B.B.C. people
have had a great deal of trouble
with their various aerials. The
classical example is that of the
London station. This aerial, which
as every reader will know, is erected
on the roof of a well-known West-
end store, was, in its early days,
subject to many experiments. First
of all, it was found that, owing to the
iron in the building, the full parallel
length could not be used, so eventu-
ally the active aerial was cut down
to one of the vertical feeders—merely
the downlead, in fact.

Aerial Troubles

But the ““ get away ” was not quite
what it should have heen with this,
so other things were tried. Finally,
an ordinary twin aerial was suspended
between the two masts, and a pair

" of feeder wires taken to the centres

of this. And that is the aerial that is

still in use. It does not look efficient, §
as the feeder wires run along the roof
for quite a distance, and are no’c
many feet above it, but, as results

show, this aerial system is really quite
satisfactory.

The Belfast station had much the
same sort of trouble with its aerial,

and after many variations it finally

became a tiny little  sausage”
suspended between the two power-
station chimneys. Aberdeen, Bourne
mouth, and Daventry all have their
own masts erected in fairly open

country, and these stations did not

have to face the problems that
attended the erection of aerials on

large buildings and in the centres of’

masses of bricks and mortar—an
iron! It will be appreciated that the
effective height of a transmitting

aerial is a much more important
matter than that of an antenna used
for receiving, and also that the
question of “ earths ” becomes vital.
Those stations that have plenty of
ground space are more fortunate than
those like 5IT, 5WA, 2ZY, and
so on, which are tucked away in the
centre of towns. However, the
B.B.C. engineers have tackled their
various problems very creditably, and
it cannot be said that any one of
their stations has a poor ecarrying
power, all things counsidered.

The Knottiest Points

The installation of the B.B.C.
transmitters themselves cannot have
been, in all cases, such easy tasks
as many would appear to think. All
sorts of little problems have to be
dealt with—for instance, when bedding
down generators in buildings pre-
viously used solely for office accom-
modation. Vibration cannot only be
very annoying but dangerous.

But probably the knottiest points

receiver can be seen the ‘‘ line corrector ’’

-Post Office.
"Savoy Hotel to Savoy Hill, for
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that face the B.B.C. engineers crop
up in connection with the relaying
of speech and music over landlines
and underground cables. It may be
news to many readers, but the B.B.C.
rent practically all their lines from the
Even the line from the

example, passes through an exchange
in much the same way as any ordinary
telephone line. The distance between
the two places as ““ the crow flies ”
s only a matter of yards, but the
telephone line involved runs into a
mile or so. But the renting plan is
the only practical way to arrange
matters, for the onus 1s upon the
P.O. people, with their special re-
sources, to see that the lines are kept
in good order, and, further, they
always ‘have spares available, and
can, if necessary, divert the connec-
tions through alternative routes.

Line Correctors
The B.B.C. people are, however,
provided with

“line correctors.”

The control-room at the Belfast broadcasting station. On the left of the centre telephone

which is used in conjunction with the sub-

marine cable.

369
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These are very necessary, as the
characteristics of the longer lines vary
counsiderably with different weather
and atmospheric conditions. The
B.B.C. also arranges all the amplifica-
tion ; it merely has the lines handed
over to it in good order, and then

tacks whatever it likes on the ends..

Thus “ B ”* amplifiers in numbers are
to be seen . in the control rooms at
every one of the B.B.C. stations.
A “ B ” amplifier is a straightforward
speech amplifier which collects the
energy from the landline or cable and
passes it on to the transmitter.

Belfast’s Submarine Cable

Aberdeen and other stations
situated a long way from London,
have lines which pass through re-
peaters. The 8.B. system is, indeed,
quite an intricate business. The
Gloucester repeater station collects
the energy passed on from stations
in the West, such as Cardiff and
Belfast, and hands it on in an amplified
and corrected form for the rest of
its journey, while the Leeds station
is a similar sort of link with the
North.

The twenty-two-mile cable which

One of the portable huts used by the B.B.C. in connectxon with the broadcastmg of

pretty good results, as these do not
have to be amplified up for another
trip through landlines as when an
endeavour is made to work in the
other direction.

The * Radio Link”

This particular problem is no
nearer a solution as yet, and that is
the reason why Belfast programmes
so seldom figure in the S.B.. scheme.

By the way, Belfast, as well as

- other of the stations which normally
-have to employ very long cables in

S.B. relays, frequently takesadvantage
of a “radio link.” When atmospheric
conditions are good this can be
excellent, and actually preferable to
cable working. An overhead landline
wire can have a eapacity of as' much
as ‘015 mfd. per- mile, while sub-
marine cables often reach -3 mid.
per  mile.
capacity of the Anglo-German cables
is some 90 mfds. or so! But-a
radio link has none of this burden of
capacity, and also none of the
inductive troubles from which so
many of the cables suffer desplte
claborate screening and other schemes.

Unfortunately, the “radie link ”

¢ running commentarles

passes under the sea between the
Belfast station and the Scottish coast
has always been a thorn in the side
of the B.B.C. engineer. The original
cable was very unsatisfactory, but
even the new one that was laid down
is by no means perfect. The B.B.C.
stuff passing through it collects all
sorts of noises, and when it is ampli-
fied up for a further journey across
England, the result is a somewhat
mushed-up version of the original
speech and music. Naturally, the
Belfast station can collect sounds
from London and Daventry with

is sometimes beset with interference -

in the form of the ubiquitous static,
but in the absence of this, as I have
said, it is all but perfect, thanks to

the employment of first-class receiving

sets whose sensitive qualities are sub-
ordinated to purity of tone.

But a certain amount of selectivity -

is necessary in order that the tecal
transmitter shall not interfere, and
this seems generally to be accom-
plished, initially at least, by the
employment of very short aerials.
At Belfast the receiver is situated in
the house of one of the station
370

I believe the average . on ¢y main landlines.

October, 1927

engineers some four miles away {rom
the control-room, but it can be
switched on and off from that point
by means of an ingenious remote
control.

*“0.B.’s,” which term covers any
microphone work outside the studio,
such as the relaying of mugic from a
local concert hall, running com-
mentaries, and so on, frequently
necessitate days and even weeks of
preparation. Lines have to be ob-
tained and tested, and the microphone
and its position generally necessitates
much experiment before the high
standard always demanded by the
B.B.C. is achieved and the word
* Go 7’ passed on to all concerned.

Laying Special Lines

Sometimes an “ 0.B.” will necessi-
tate the laying of special lines of
miles in length and the tapping of these
The Belfast
station, for instance, quite recently
had to put down a temporary line
across about one and a half miles of
country in order to connect a com-
mentator’s hut overlooking a motor-

cycle race-track to a permanent
landline.
In O.B.’s the * radio link ” is often

z used, an historical example being

afforded by the broadcasting of the
Boat Race. A small transmitter was
in the commentator’s boat, and
receiving stations were arranged to
pick up the transmission from this and
pass it on to landlines. And during the
recent ‘‘ Lakeland ” broadcasts from
Manchester I believe a similar sort
of scheme was arranged.

Special Microphones

The placing of the microphone ig
frequently a serious problem in
itself, for not always is it desired to
collect all the noises in its vicinity.
The cheering of a crowd might be a
desired “ effect,” but also it might -
not, and the “ mike ”” has to be fixed
up so. that a choice can be made
between the general effect and the

‘voice of the announcer or commen-

tator. In this connection the use of
special microphones having limited

‘ pick-ups,” and of more or less
sound-proof collapsible and trans-

“portable huts, etc., are all proof of the

enterprise and morenulty of B.B.C.
engineers.

But the real accomplishments of
the B.B.C.. engineers are evinced in
the various studios. ~ As a result of
scientific research and of much prac-
tical work, studio technigque is now
reaching the heights of perfection. A
modern studio, such as No. 6 or 7
at Savoy Hill, is not a stuffy mass of

(Continued on page 428.)
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e Demén of

HE Amplifiers

A really practical review of modern methods.

By W. JAMES.

N a recent article 1 described the
causes of instability in high-
frequency amplifiers, and pointed

out that even where complete screen-
"ing is used to isolate (electrically) the
different circuits there remains the
valve-anode’s grid capacity which acts
to promote instability. It was further

I

L]

el

This figure illustrates how grid potential
affects plate current, as measured by the
milliammeter.

- pointed out that the effects of this
capacity could be neutralised or

balanced by using one of the many

well-known systems.

But it must not be thought from
this that the evil effects of the valve
capacity are completely and wholly
eliminated, for they are not with the
majority of arrangements.
‘frequently happens that a system may
be quite well balanced on one wave-
length and prone to oscillate on
another wave-length.

In fact, it .

Rac
(O e APV VWV ey
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©
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“The vaive can be represented by a
”

resistance RAC.
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This does not matter so verymuch in
practice, because a favourable gdjust-
ment can nearly always be made, but it
1s one of those things which has contin-
ually to be borne in mind when reckon-
ing the magnification which can be
obtained from high-frequency stages.

Imperfect Stabilising Systems

It is not sale to proceed on the
assumption that a perfect halance can
be obtained even though complete
screening is used., The reason for this
is well known to experimenters who
have made a few measurements, and
is due partly to imperfect systems of
stabilisation and partly to the use
of apparatus which is electrically not
quite up to the theoretical standard.

We are mnot concerned at  the

practice, and to discuss the factors
affecting selectivity, unhindered by
regenerative contributions of any sort.

We are quite safe in doing this, for
in practice the amplification and
selectivity are almost bound to be
enhanced by failure to effect a perfect

balance, and by the remains of
couplings which are not quite elimi-
nated. In fact, a neutralised receiver
is often so set that quite a useful
regenerative effect is obtained--this
with complete stability. But we will
return to this later.

Valve Resistance
If to valve V, Fig. 1, with its anode
and filament batteries, we apply
different grid voltages, the anode
current will vary. Let us suppose the

Ter
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When a resistance R is placed in the plate circuit of the valve, Fig. 2 can be redrawn
as in Fig. 3(b).

moment with the merits of the various
systems favoured by different authori-
ties, or in pointing out how many of
the published descriptions fail to
give correct results through incom-
plete design. It will suffice for our
present purpose if we assume that no
back coupling of any sort whatever is
present, for on this basis we can
proceed to calculate the amplification
which we are likely to obtain in
371

current is 2 milliamperes when the
anode voltage is 120 and the grid bias
1-6. We now alter the anode voltage,
reducing it by 20 to make it 100;
the anode current has fallen, we will
say, to 1 milliampere. Changing the
anode voltage by 20 has therefore
resulted in a change of anode current

_by 1 milliampere, and the resistance

of the valve is 20 divided by 0001,
or 20,000 ohms.
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We next alter the grid bias (the
anode voltage is still 100) and find that
when it is —~0-5 volt the anode
current is 2 millamperes—the value
it had when the grid bias was —1-5
and the anode voltage 120. We are
therefore justified in saying that under
the conditions of the test we can
change the anode current by a milli-
ampere in two ways—by adding or
removing 20 volts from the anode
battery, or by adding or removing one
volt from the grid bias.

Thus a change in grid bias of 1 volt
has the same effect precisely as a
change in anode voltage of 20; the
grid is 20 times more effective in vary-
ing the anode .current, and the valve is
said to have a voltage factor of 20,

In making these tests we must
confine ourselves to the straight part
of the curves—if tests are made for
different average anode and grid
voltages, the results obtained will be

series with the valve as in Fig. 3(a),
it is easy to see by referring to the
equivalent circuit Fig. 3(b) that the
alternatmg current set up in the
a,nodc circuit will produce a voltage
across the two resistances in series.
The total value of this voltage is, of
course, MV, where V is the voltave
applied to the grid, and it should be
clear that if the two resistances are of
equal value the voltage set up across
cach of them will be identical in value.
In actual fact, the voltage drop over
each resistance will be M V divided

by 2.

Voltage Amplification

To follow the matter a little further,
we may say that if the resistance
connected to the anode is increased
(the valve’s A.C. resistance remaining
unaltered by a suitable increase in
the anode-battery voltage) a larger
proportion of the voltage MV will

£16 4(s)
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When a capacity is joined in parallel with an inductance a rejector circuit is formed,
In tuned-anode amplifiers, this rejector circuit is in series with the valve.

Fig. 4(a).

different. Usually the voltage factor
does not vary very much with opera-
ting conditions, but the anode’s A.C.
resistance does, and by a material
amount.

Effect >»f A.C.

If now we apply a small alternating
voltage to the grid, superimposing it
on the steady negative bias, the anode
current will vary a.ccouhnﬂly It is
easy to see that if at a given instant
the value’ of the alternatmg voltage
applied to the grid is 0D volt
then the change in anode current
produced in the anode circuit is equal
to the effective change in. anode
voltage divided by the anode’s A.C.
resistance. Our valve can therefore
be represented by a resistance R,
(Fig. 2) connected to which is a
generator delivering a voltage of
M times that applied to the grid,
M being the valve's voltage factor.

If now we connect a resistance R in

be developed across 1t The voltages,
in fact, are shared according to the
resistance values.

Thus, when the maximum voltage

" is required across the added resistance,

8 .1t invariably is in resistance
amplifiers, the added resistance is
made large compared with the
valve’s resistance.  When it is five
times as large, five-sixths of the total
A.C. voltage is developed across 1t
and so on.

It therefore follows that in a vol‘aage
amplifier 1t i$ important so to arrange
the circuit values that the ratio of
added to anode A.C. resistance is as
high as possible, for then the voltage

- amplification for the stage will be at

maximum,

- Having dealt with this matter in as
brief & manner as possible, we have
now to consider another dspect of
the problem. We will assume that
our valve, with its voltage factor of
M and anode A.C. resistance of R,q
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ohms, has connected to it a pure
resistance R ohms. Then the alternat-
ing current which flows in the anode
circuit as the result of applying A.C.
to the grid is given by :

B
R,c+R

where E is the A.C. voltage developed
in the anode circuit and is equal to
M times the A.C. grid voltage. Now
the power developed in a piece of
apparatus is given by the current
squared times its resistance; there-
fore, we have as the power supplied
to the added anode resistance

P =IR and
E .
p—f__ = Y
(w7 )m

If this is worked out for various
ratios of anode A.C. resistance to added
resistance, it will be found that the
maximwm power in the output resist-
ance is obtained when they are, equal ;
that is, when R,, equals R. But an
important point is this, that very
little power is lost by using a ratio of
2 or 3 to 1. That is, the power
developed in the added resistance is
not very much less than the maximum
when the added resistance is 2 or 3
times smaller or larger than the valve’s
A.C. resistance.

This point is rather an important
one, as we shall see when we come to
consider the subject of high-frequency
transformers.

The Tuned-Anode Circuit

One of the simplest and perhaps

2=

- most widely used methods of high-

frequency amplification (the tuned
anode) employs a rejector circuit in
series with the valve. A rejector
circuit comprises a condenser and
coil (with their incidental resistances)
in parallel, Fig. 4. For the moment,
however, we will assume that the
coil and condenser have no resistance
losses.

If a high-frequency E.M.F. is
applied to the cireuit, a-current will
flow from the source, and it can easily
be seen that if the frequency of the
L.M.F. is greater than that to which
the circuit is tuned more current will
flow through the condenser than the
coil. On the other hand, if the circuit
is tuned to a higher frequency than
that of the applied E.M.F. then more
current will flow through the tuning
coil than through the condenser.

If now the circuit is tuned to the
same frequency as that of the applied
EM.F. the current flowing through
the condenser will equal that through
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the coil (the circuit is assumed to have
no losses) and no current will flow
from the source of E.M.F. regardless
of the magnitude of its voltage.

" In other words, the circuit is behav-
ing as though it were an enormous
resistance connected to the source of
E.M.F. This is the first point we wish
to bring out.

this purpose the writer made a coil
of No. 30 D.S.C. of 4-in. diameter,
and adjusted its inductance at 400
metres to 300 nicrohenries. It was
tuned with an ordinary -00035-mfd.
varjable condenser, - and measure-
ments were made at various wave-
lengths, and the above results
obtained.

Yi6#
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H.F. voltages are applied to the grid of the valve, and the rejector circuit (tuned-anode)

is tuned to resonance with the applied frequency. Fig.5(b)is the equivalent circuit.

Normal coils and condensers, of
course, have resistance. Hence the
effective resistance of a parallel-tuned
circuit will not be infinitely great, but
will have a lesser value according to
the losses of the circuit and the values
of the coil and condenser.

In fact, the circuit’s eficetive
resistance at resonance is given by

L .
U—Rohms, L being the coil’s inductance,

C the total capacity, and R the loss
resistance of the circuit, all measured
in equivalent units.

Thus the tuned circuit has the
same effect, so far as the current
flowing from the source of E.M.F.
is concerned, as a pure resistance
of this value.

H.F. Amplification

We can now apply this to high-
frequency amplifiers, but first we had
better get an cxact idea of the values
of the effective resistance we are
likely to meet with in practice. For

TapLE 1.
Wave-length, Lofff I;i?ltl;’htme
600 52
500 6-2
400 75
300 10-0

We can now put the known values

. I
in the formulalcito find the eflective

resistance at the various wave-lengths:
This has been done, with the results
given in table number 2.

We thercfore sec quite clearly that
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the effeetive resistance of the tuned
circuit varies with the frequency ; and
it will also be pretty obvious that it
depends-on the type of the coil used,

since this will determine its loss
TaBLE 2.

, Circuit’s eftective
1“ ave- ~ resistance.
length. Obms.

600 170,000
500 210,000
400 270,000
300 360,000

resistance at the various wave-lengths.
Let us now apply our figures to a
tuned-anode stage of high-frequency
amplification, Figs. 5(a) and 5(b). Re-
member that we have said there are
no stray couplings of any description,
so that we do not have to make any
allowances for a single thing, except
those represented in the diagram.

Calculating Magnification

We have a valve to whose grid are
applied high-frequency voltages, and
in the anode circuit of that valve we
have connected a circuit which can
be tuned to resonance with the applied
EM.F. Let us suppose that the high-
frequency voltages have a wave-
length of 600 metres. We see from the
above table that our cireuit offers an
efiective resistance of 170,000 ohms
at this wave-length. It therefore
follows that we can work out the
amplication in precisely the same way
as we did for the resistance amplifiers,

This is a prac-~

tical form of a

receiver employ-

ing a stage of tuned-anode

- high-frequency amplification, of

the type discussed by Mr. James
on this page.

.
LN
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We will, therefore, assume that the

valve usedlsatypxcalR C. one, having
a voltage factor of 40 and an anode
‘A.C. resistance of 100,000 ohms. Out
equivalent circuit is that of Fig.5 (b))
where R, represents the anode’s A.C.
tesistanice, R, the effective resist-
ance of the tuned-anode circuit, and
MV the high-frequency voltage
developed in the anode circuit by
the grid voltage V. The proportion
of the total voltage actually developed

across: the tuned-anode cirewit is
therefore ~ 170,000 - ‘ 063 ,
170,000 + 100,000° °F 722+

For every volt of H.F. applied to
the grid we therefore have 0-63 M
volts developed across the tuned-
- anode circuit, and in the example
"considered, where we assume the
valve’s M is 40, the magnification for
“the stage is 25-2. One volt of HL.F. at
600 metres applied. to the grid will
therefore set up 25-2 volts across the
,tuned-anode circuit.

the longer wave-lengths, which is in -

accord with practical experience. In
practice, however, we often find that
an- amplifying’ valve under working
conditions has an anode resistance
of 200,000 ohms for a voltage factor
of 40, this being due to the necessity
for using' a little negative bias. It
will therefore be instructive to- work
out the amplification for this valve.

Further Results
We obtain the following results :

TABLE 4.
Wave- é;R Arﬁpliﬁcatioﬁ
length Ohms. - per stage.
600 | 170,000 | 184 [ Valve's
500 | 210,000 | 20-5 M value=
400 | 270,000 | 23-0 40 ;
300 | 360,000 256 A.C. resist-
ance=
200,000
© ohms

If we use another valve in the H.F.

/oneD .4/vap£

T

——pe H{T+2

Gﬁca/rjmrw/vc 0/V£57'AG£ OF ZN@ANODE.

X120 v

e ATH |

For the sake of clarity the filament connections have been omitted from this diagram,
which shows the circuit of a receiver employing a tuned-anode stage of H.F. amplification,

detector, and resistance-coupled stage of low-frequency amplification.

If we make further calculations at
the various wave-lengths we shall be

able to write down the amplification

obtained for the whole tuning range.
The amplification varies because the
effestive resistance of the tuned cir-
cuit “varies with the wave-length
Thls is shown by Table 3 below.

TABLE I T
Wave: |- —CE'E- ' Ampliﬁé};,t_ion

length | Otims. . i pe;stage.
600" | 170,0001 25-2 (. Valve's
500 ‘| 210,0004 271 . M value=
400 | 270,000 | 29-2 10; -
300 1 360,000 | 31-3-4 A.C. remst-

; , ' ange=
100,000

"M ohms.

Thus at the shorter wave-lengths
the amplification is greater than at

amplifier, havmg a voltage factor of
20 for an A.C. resistance of 40,000
ohms, we again obtain different

amiounts of amphﬁcatlon the ‘actual

ﬁgures beirig given in Table 5.

TasLe 5.

Wave- | (I;—R- Amplification

length Obus. . per stage.

600 |'170,000| 16-2 (  Valve's

500 {210,000 16-8 M value=

400 " | 270,000 | 17-4 20,

300 ]360,000] 180 4 A.C. resist—
ance=
200,000
ohms

The three tables giving the ampli-

_ fication for different valves indicate

quite clearly the tendency for the

magmﬁca,tlon to increase at the

shorter  wave-lengths. To minimise
374
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this effect with the specific coil and
condenser at our disposal we can use
a valve of fairly low A.C. resistance
as shown by Table 5. For this valve,
which has a voltage factor of 20 as
¢omparéd with 40 for the other two,
we have a much more uniform am])h-
fication. It is lower over the whole
range, however, and we might inquire
as to whether we cannot rede@ign

. the coil 0 as to level out the ampli-

fication.

Examination of the formula L.
reveals the fact that the effective
resistance, and therefore the ampli-
fication, would be uniform if only we
could make the product of C and R
constant. The capacity ' we have
to vary, of course, in order to tune
the circuit, so that what we have to
do is so to arrange the coil that its
resistance falls off when the capacity
is increased by such an amount as to
keep their product constant.

I have had this problem in mind
for a long time, and have fortunately
found the way to construct a coil
giving the desired effect—not that it
is considered strictly necessary to have
uniform amplification, although it will
be agreed that it is quite desirable.

Uniform Amplification

There are one or two ways of dealing
with the matter : One is to sacrifice
amplification on the shorter wave-
lengths ; and the other, and bolder,
plan is to endeavour to raise the
amplification on the longer wave-
lengths to equal that given on the
shorter wave-lengths. We have to
redesign the coil, and it is absolutely
essential so to construct it that its
loss resistance on the longer wave-
lengths is reduced to a low value.

To do this we may wind with a .
thick copper wire—or, better still,
use H.F. cable of suitable construe-
tion. A coil was therefore wound
with Litzendraht, and the following
values of loss resistance were ob-
tained :

TABLE 6.
Wave-length Lossgﬁsﬁlsgnce,
600 9-4
500 31
400 4.3
300 69
200 12-5

From the known values we can now
find. the effective resistance of the
circuit at various wave-lengths, and
the results are given in the next table
(Table 7),

(Continued on page 420
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HE original “ Midget ” single-
valve set was published over

two years ago. It proved a

very popular set, and even at the
present time many readers are using it

y°
%(A’iacr/av nee

All

Jueoeericas Circuiz.

Z674

and prefer it to other single-valve
receivers. In view of this, it was con-
sidered that a modern single-valve set
which' was compact and even more
efficient than the original Midget one-
valve set would be welcomed by many.

The receiver described in this
article is not only intended for recep-
tion of local and near stations, but
also for fairly long distance work, it
being capable of bringing in many
Continental stations at good telephone
strength. :

Regeneration Control

Now, any set intended for receiving
distant stations, and particularly a
single-valve receiver, must have
really smooth reaction control. This
is necessary in order to work the valve
at its most sensitive point—namely,
just before oscillation occurs—and it
18 desirable that oscillation should
build up so gradually that it is im-
possible to say exactly when the
valve begins to oscillate.

The Circuit

This satisfactory state of affairs
bas been obtained in the set under

consideration by means of a new
method of reaction control. Reference
to the circuit diagram will enable the
reader to follow the method.

A reaction coil is connected in the
plate circuit of the valve in the same
manner as for ordinary swinging-coil
control. The coupling between this
reaction coil and the tuning coil is,
however, fixed, a fairly tight coupling
being obtained by mounting the coils
side By side in two ordinary coil
mounts.  The reaction ecircuit 1is
completed through the fixed con-
denser of ‘0001 capacity, while the
direct current flows through the IL.F.
choke, and thence on to the telephones

Reaction Condenser
A’variable condenser of ‘0003 cap-
acity is employed for control. As will
be seen, it is connected between the
plate of the valve and L.T. - ; it
therefore forms a parallel path for the

MoberRN WIRELESS

Designed and described by A. S. CLARK.

4
4 .
33 COMPONENTS REQUIRED. %
*9
$ Ebonite panel 9 in. x 6 in. x }in. 3§
s Cabinet to suit same, with baseboard ::
;8 in. deep. po4
$% Terminal strip 6 in. x 1 in. x 38
3¢ 1in b3
“: 6 ordinary terminals, ::
¢¢2 °0005 variable condensers with 00
: vernier (Pye). ::
s Single-circuit open filament econtrol $2
E jack (Lotus). 44
23 Plug for same (Lotus). b3
32 HLF. choke (R.I.-Varley). b 44
33 Anti-microphonic valve holder (Ben- 3§
¢¢  jamin), §:
32 2 single-coil mounts (Suceess). b o4
3% <0001 fixed condenser (Dubilier). b34
$$ °0003 fixed condenser with grid-leak $¢
¢ clips (Dubilier). bo4
$% 3-megohm grid leak (Dubilier). 33
$ Glazite wire and screws. pod
3 One spring clip. b3
: R
<

The ‘“New Midget ' one-valver has an imposing appearance when completed and
placed in its cabinet.

305




removed in this photograph, so
that the general run of the wiring

may be seen. Note particularly that the pins of the coil holders are placed towards

MobERN WIRELESS

H.F. currents, and as its capacity is
increased so less and less H.F. current
will pass through the reaction coil,
until a point is reached at which the
set ceases to oscillate. A 0005 vari-
able condenser is employed, so that
when this condenser is at its maximum
it provides a path of very much lower
resistance to the H.F. currents than
the path through the reaction coil
and the ‘0001 fixed condenser. If
a smaller variable condenser were
used, or a larger fixed one, a suffi-
ciently large variation of reaction
control would not be obtained, and
it would be difficult to obtain a suit-
able size of reaction coil. Also, reaction
control would not be obtained round
the whole tuning-condenser range for
a given coil without changing reaction
coils.

The H.F. Choke

As the capacity of various pairs of
telephones varies it is not satis-
factory to put the -0001 fixed con-
denser across them, as their capacity
would be added to it and its effective
value would vary with different
telephones. The H.F. choke was
therefore provided so as to make a
completely separate path for the L.T.

m-

The valves and coils have been

currents. If a -002 fixed condenser
could have been used, it could have
been put straight across the telephones,
since with such a large condenser the
capacity of the ‘phones could have
been neglected. But it has already
been shown that a 002 fixed condenser

the .panel, and that very short grid leads are employed.
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The aerial lead is
connected to a
spring clip so that
connection can
easilybe madetoa
terminal, or direct
to the wiring at
the end of thelcoil.

could not be used since it would not
allow adequate reaction control.

Aerial Coil Arrangements

If reception of other stations than
the local one is desired while the local
station is transmitting a set must be
more or less selective according to the
proximity or otherwise of the local
station. The set is so arranged that
varying degrees of selectivity may be
obtained. By taking the aerial
straight to the point X, direct doupling
is employed. This is advised for the
local station, since a slight loss in
signal strength must always be ex-
pected when selectivity is obtained.

The aerial may also be taken to the
centre-tap of a centre-tapped coil,
or to one of the taps on an X eoil,
according to the degree of selectivity
required. For those living about 10
miles from the local station the
centre-tapped coil provides a good
compromise between selectivity and
signal strength.  Those about 10
miles from 2 L O will find a cenfre-
tapped coil all that is required to
separate 2L O and 5 G B.

The grid is given the same potential
as the negative side of the filament,
by connecting earth te L.T.—. Tt is
certainly more usual to take the earth

i to L.T. positive with a detector valve,

but taking it to L.T.— was found
definitely to improve reaction control
without producing any noticeable loss
of signal strength, which is the usual
reason for connecting to L.T.4"

If desired, the effect of connecting
the opposite way round may be tried
by merely reversing the L.T. leads to

the L.T. terminals.
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A

fAner Lavour

General Design

A vertical panel with baseboard has
been employed, the panel being kept
as clear as possible. All that is to be
seen on it are the two wvariable
condensers and the jack for the
telephone plug. This jack is arranged
to switch the set on and off as the
telephones are plugged in and out.
All battery terminals, and the aerial
and earth terminals, are carried on a
strip of ebonite at the back of the set.

No filament resistance has been
employed, since practically all of the
valves on the market at the present
day may be run direct from 2, 4 or
6 volts, and very often a quite con-
siderable voltage drop is obtained in
the L.T. battery leads. Somefimes
when a resistor is employed this drop
in the battery leads causes the valves
to be run at a lower voltage than they
ought, which naturally materially
upsets results.

Components

A list of the components required to -

build this set is given, together with
the names of the makers of those used
in the original set. It is not necessary,
however, to keep to these makes so
long as parts of good quality, and ones
which will fit into the space available,
are chosen. With reference to the
variable condensers, the vernier move-
ment i not indispensable, but is very
useful and helps to make the tuning
of weak stations easy. Before com-
mencing the actual constructional
work of the set it is advisable to
gather together all the parts that are
required.

Drilling Operations
Having done this, the work may he
proceeded with, the first job being to
drill the panel. This has to be done
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in aceordance with the drilling dia-
gram, on which all the dimensions
necessary for marking out the panel
are shown. All points where holes are
to be made should be centre-punched
before drilling is carried out. No
diagram of the drilling of the terminal
strip is needed, since all that is
required is six holes equally spaced,
to take the terminal shanks, and three
small holes to take the wood screws
for securing to the haseboard.

Mounting the Components

Now mount the components which
go on the panel, and also fit the
terminals to the terminal strip. After
this tin all points on the above to
which soldered contact will be made,
and then fix the panel and terminal
strip to the baseboard. This should
be done with the baseboard. panel, and
terminal strip fitted into the cabinet,
50 as to ensure that they are in their
correct relative positions.

After tinning the necessary points
on the remaining components, these
can be screwed to the baseboard,
after which the set is ready for
wiring.

This photograph of the connections should be compared with the wiring diagram

on another page.
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Wiring Up
In doing this, the wiring diagram
must be followed. This will not be
found difficult with the aid of the

back-of-panel diagrams.

the sake of simplicity. If another
type of jack is employed it will not be
difficult to find out the correct
springs. The two which make
contact with the telephone plug will

Screenine
Cowrzacr

‘\.
©) |
©
Oapn ® 4) '
(; (/’l,?fo"é ' Reacrion| AT/
(o) @%)@ O
S\ s A .0003 Qi@
o o MED. 5 ° Reacriop AT
o o X
) 3n @ -

FHT AT Z]' 7L 7' [AA’T/I AR/AL
Worine LraGRram

‘valve should be used.

woé

First of all, connect up the jack,
taking care to take the leads to the
correct tags. This jack has not been
shown on the theoretical diagram for

be obvious, and it is quite imntaterial

which wav round theV are connected.

The remaining two are in series with

the filament of the valve, and once
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again it does not matter which way
round they are connected.

Aerial Tapping

A piece of rubber-covered flexible
wire 18 Joined to the aerial terminal.
at one end of which is a spring clip.
This is the ¢lip which connects to the
tappings on the aerial coil, or a small
length of wire left projecting at the
point X, when employing direct
coupling. In order that the eonnec-
tions shall be correct for an X coil,
the pin of the aerial-coil mount has
to be connected to earth. Therefore,
arrange the ping and sockets of the
two coil mounts the same way round
as indicated, when not only will the
derial coil be properly conneeted but
the reaction coil will be the correet way
round for obtaining reaction effects.

Accessories Required

It is really immaterial what valve
is employed with this set, but one of
the valves of moderate impedance
intended principally for H.F. work
will probably give the best results.
The voltages of the accumulator anil
of the H.T. battery naturally depend
on the valve, but a fairly high H.T.
voltage in comparison with the
maximum allowed for the particular
The more
sensitive the telephones, the better,
s0 it 1s as well to use reasonably good
oneg,

Testing the Set

When the receiver is completed it.
may be tested very quickly. Connect
up the H.T. and L.T. batteries to
their respective terminals, put the
aerial and earth on their terminals,
and plug in the telephones® after
inserting the valve. Direct coupling
should be used at first. and a No. 35
or No. 50 coil emploved in the aerial
coil mount, with about a No. 30 or 40
for reaction. These cecils are for th~
lower broadcast band, but in all
cases such a size of reaction coil must
be used as will allow the reaction
condenser to stop the set oscillating
on all positions of the tuning con-
denger before it is at its maximum
setting.
. The amount of reaction required
will depend on the wave-length, and
as.the tuning condenser is increased
in capacity, so the reaction con-
denser should have its capacity de-
creasec.. When the local station has
heen tuned in, ane the feel of the
reaction control obtained, searching
for other stations may be undertaken.
A centre-tap coil should be tried

first, and if sufficient selectivity is
not obtained with it an X-coil can
be tried.

(Continued on page 420.)
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Some interesting details of the broadcastmg station at Tokyo.

the lines:
“For East is East, and West is
West, -

And never the twain shall meet ”
—or words to that effect, at any rate—
reckoned not with the future science
of radio, and its essentially humanis-
ing propensities. The Eastern nations,
it is true, havé ideas and modes of
living which are far removed from
those of the Western world. Yet the
vellow races of the civilised Eastern
regions have their own radio, and
in this one instance they have an
interest almost completely in common
with our own.

The Tokyo Station

Japan—*‘ The Land of the Rising
Sun "—whose progress in the art
and science of broadcasting these few
notes and illustrations are concerned
with, is, of course, a nation quite as
civilised as our own. The populace
of that country, although it follows
its own philosophies and religions,
is one whose industrial pursuits and
activities follow closely on those of
the Western nations. Japan-—or, at
least, the modern portions of that
country—is no longer a land of
innumerable Madame Butterflies and
lavishly attired people. On the con-
trary, its people are up to date in
the extreme, and attentive to the
affairs of modern everyday life and
commerce.

What is more likely, therefore, thzm
in this land of thriving industry. a

THE celebrated poet responsible for

From a Special Correspondent.

broadcasting station—that modern
signpost of civilisation’s most social
attainment—should spring up. Tokyo,
the modern capital of Japan, has had
its wireless station for some time,
but it is only within recent years
that the broadcasting station in that
city has been erected.

The present station at Tokyo was
erccted three years ago, and it serves
for the whole of the island. Rated
at one kilowatt, the Tokyo station,
J O A K, transmits on a wave-length
of 375 metres. The whole apparatus

The studio of the ] O A K broadcasting station at Tokyo.

has been designed and erected by a
local_ concern, the Annaka Electric
Manufacturing Company.

The usual broadcasting microphones
of Western Electric pattern are
employed in the studio, the current
from these being stepped up by means
of a three-stage amplifier before being
fed into the oscillating unit of the
transmitter.

No Earth Connection
The transmitter itself is of the usual
conventional pattern, affording 4 final

A feature is the very light

drapery used for ‘‘ blanketing '’ purposes.
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aerial - current of approximately 835
amps. The aerial itself is of the inverted
L type, and it is suspended between
two entirely self-supporting steel
towers at a height of 150 ft., the

supplying a current for ten hours
of continuous broadcasting.

As regards the programmes sent out
from the Tokyo station, these are.of
the usual type, modified, of course,

The transmitting appara'tus used at the ] O°A K broadcasting station.

lenath of aerial wire actually in circuit
beiug rather short.

Of especial interest are the earthing
arrangements of the Tokyo station.
No direct earth is employed. For
soine reason or other the Japanese
engineers at J O A K station seem to
have pinned their faith to the employ-
ment of a counterpoise earth. This
counterpoise consists of eight lengths
of wire, each 30 ft. long, arranged
horizontally in parallel at a distance
of 3 ft. above the roof of the station
and directly underneath the trans-
mitting aerial.

The counterpoise earthing arrange-
ments are certainly effective, and it
is claimed that greater freedom from

static storms, which are of so common

occurrence in Eastern distriets, are
thereby obtained.

The Power Supply

The Japanese station, JO AK,
takes its current from its own special
plant installed in the power station of
the Tokyo municipal electric station,
and also in the generating station of
the Tokyo Electric Light Company.
Quite a feature of interest concerning
the Tokyo broadecasting station is
that, in addition to these two main
sources of power, it possesses an
auxiliary or emergency reserve of
power consisting of a 580 amp.
storage battery which is capable of

according to local requirements. The
station effects quite a number of what
we term over here “ outside broad-
casts.””" It relays from outside sources
the speeches of local celebrities, and,
m fact, it does everything which an
ordinary up-to-date and perfectly
efficient broadcasting station is nowa-
days expected to do. In February
last, station JOAK broadecast
certain events in the funeral pro-
cession of the late Emperor of Japan.

October, 1927

A speeclt by Prince Chichibu was also
broadcast at the time. :

It is, as.yet, far too early to say
what will be the effect of broadcasting
upon Japan. The nation that awoke
go suddenly to civilisation, and broke
with 1ts tradition and bistory in the
remarkable way that modern Japan
did, may have many more surprises
in store. Although the present broad-
casting equipment installed in Tokyo
is of the type standardised by Western
civilisation, 1t is inevitable that both
the programmes and the apparatus
will have distinctive local influences
bearing continuously upon them.
Thus the special problems of Japan
may call for a new broadcasting
technique, and we of the West may in
turn benefit from the development of
radio in Sunrise Land.

Although the Japanese radie fan

" has his super-hets and other receivers

of the  hot-stuff ” variety, ecrystal
enthusiasts are to be numbered in the
distriets around Tokyo in their thou-
sands, For these latter individuals
there exists no problem of interfer-
ence, the Tokvo station being the only
one of any importance for hundreds—
nay, thousands—of miles around.

The Tokyo transmissions, whilst
being seldom received over here, are
well known in the western districts
of America, and also in Australia.
They are claimed, also, to have been
received in Ceylon -and in . various
parts of India. But it is for medium-
short distance work that the Tokyo
station exists, and there is no doubt
that it performs its allotted functions
in this sphere in an admirable
manner.

Some of the generators are installed at the Tokyo municipal electric generating station.
380 .
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WHEREVER RADIO PARTS ARE WANTED-USE LISSEN-

NO matter what may be mentioned or used in any circuit of any booklct or periedica! you may be building from, remember
that the best parts have not necessarily been used. There ara many advertising manufacturers—all expset a share
in the use and mention of their produets, and they usually get it. LISSEN gets a share, too, but obviously it is not
pessible for the periodical to use all one maker’s parts, although they may be known to be the best. Remind yourself
of that when huilding—remember, too, that the best parts are LISSEN, and that if you build with them you will use all
the energy available, and get louder, clearer signals from near and far in consequence,

FACTS OF IMPORTANCE ABOUT  LISSEN PARTS—

Fized condensers should be leak-proof, and if they are LISSEN, which
DELIVER 4LL THEIR STORED-UP ENERGY ALL THE TIME, nothing
is lost. Note the case in the LISSEN condenser, how it can be clipped into
the LISSEN COMBINATOR in resistance circuits, how it can easily be
used upright or flat. Then the price of LISSEN FIXED CONDENSERS
is half what it was a year ago. The plates are properly laid in a LISSEN
—they are homogeneous with each other, and cannot move or come apart.

Capacities -c001 to -oox, 1/ each {much reduced).
Capacities -002 to +006, 1/8 each (much reduced).

DEMAND LISSEN FIXED CONDENSERS.

LISSEN SWITCHES

There is one for every switching
nced in radio. Designed for radio
work where currents are small—
they will not waste current. They
fit easily—take up little room.
LISSEN ONE - HOLE FIXING,
OF COURSE.

Pre-
viously. NOW
LISSEN z-way .. RA30) 1/6

LISSEN Series-parallel .. 3/9 2/6
LISSEN  Double = Pole

Double Throw .. .. 4/- 2/
LISSEN Key Switch .. 2[6 1/6

LISSEN
2-way swilch

LISSEN H.F.
CHOKE

Previously
10/-

NOW
5/6

HOW TO MAKE H.T. BATTERIES
% . - LAST LONGER

. Every ordinary H.T. battery can be made to
yield more energy if a LISSEN 2 mfd. (or 1 mfd.
but the larger capacity is the better) is put
across it. It will absorb all the noises when the
battery gets old, Your dealer will be pleased
to show you how to connect it easily,

LISSEN (Mansbridge type) Coudenser

2 mid, 4/8; 1 mfd., 3/10

*01 .. .. 2/4 ‘X .. ..o 2/0
025 .. .. 2/4 25 .. . 3=
05 .. .. 2/4 -5 . .. 3/4

Specially moulded case makes it impossible
for the condenser to short circuit on to case—
a feature exclusive. to LISSEN.

Tney do not alter—they are perfectly silent. You can put a LISSEN
half-megohm leak in circuit direct on to a 220-volt supply and leave it on
indefinitcly—it will not alter. It can then be put straight into.a critical
radio circuit—it will be absolutely silent. LISSEN grid leaks have been
further tested by exposure to rain and sun on the roof of the LISSEN
factory. They never altered, never varied. Patented.

An resistances—Previcusly 1/8, NOW 1/« cach.

LISSEN VALVE HOLDER

Has both low-losses and also low
capacity, twin virtues found in
few wvalve holders. Sent out
ready for baseboard mounting,
but can also be used for panel
mounting by bending springs
straight.

Patented, previously 1/, NOW
1/- each,

BASEBOARD RHEOSTATS
Reduced from 2/6 to 1/6

To popularise baseboard mounting resistors, LISSEN has now just reduced

the price. Baseboard type are without knob dial, and poiuter, which

are not needed for basecboard.
i Previously. From Jan! 24,

Prices ¥ ohms .. . .. . 2/6 i

35 ohms . . .. .. .. - 2{6 1/6

400 Potentiometer .. . .. .. 2/6 1/8

Quality Rheostats
for Panel Mounting
previously 4/-
NOW 2/6

LISSEN quality—Ilook how
they are made, and note the
irresistible appeal of price.

Pre-
viously. NOW
LISSEN 7 ohms,
patented o4~ 2/6
LISSEN 35 ohms,
atented .o 4f- 2/6
LISSEN DUAL,
patented .. 6/- 4/8
LISSEN Totentio-
meter, patented 4/6 2/8
LISSEN ONE-HOLE
FIXING, OF COURSE

USE ANY CIRCUIT BUT ONLY LISSEN PARTS, NO MATTER WHAT ELSE MAY BE NAMED, and you

will gain in volume and eliminate distortion.

LISSEN PARTS—WELL THOUGHT OUT, THEN WELL MADE.

LISSEN LIMITED, 20-24, FRIARS LANE, RICHMOND, SURREY

Managing Director :

THOMAS N. CCLE. L:239a
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EW installations for the assist-
ance of navigation, known as
wireless beacons, are now

under construction by Trinity House
at various points around fhe English
coast. The purpose of these beacons
is to’ send -out - distinctive- wireless
signals at regular intervals, enabling
vesgels fitted with wireless direction
finders tg take bearings on the beacon
stations and accurately to determine
their position. - These installations
form a valuable addition to the aids

to navigation for ensuring the safety .

of life at sea, and are expected to
prove of the greatest assistance to
marine navigation when ships are
approeaching land, particularly during
darkness and in fogey weather.

Special Call-Sign
The first wireless beacon station to
be put into regular commission by

Trinity House 1s situated at Round"

island in the Scilly Tslands. This set
has a power of D500 watts, and is
operated on a wave-length of 1.000
metres, which is the specified wave-
length for wireless beacon stations.
Each beacon station is to have a

special call-sign, and that at Round ‘

Island is the letters G G+ G in Morse
code.

The beacon transmitter has been
designed by the Marconi Company to
the specifications of Trinity House,
and the whole equipment is auto-
matically controlled by a master clock
for transmitting groups of I.C.W.
signals at predetermined intervals.

Precautions Against Breakdown

Every possible precaution has been
taken to ensure that risk of break-
down inherent in automatic operation
shall be reduced to a minimum. and
all running machinery is duplicated
throughout, whilst a spare set of
wireless valves is fitted on the main
transmitter, with automatic switeh-
ing arrdngements, s0 that should a
valve burn out another immediately

comes into use, and a sultable warn-
ing signal notifies the attendant.
The master clock and character
machine are also supplied in dupli-
cate, so that any possibility of failure
of the apparatus has been obviated
as far as practicable.

A wireless mast, consisting of a steel
lattice tower, 60 it, high, has been
erected on the island, and the aerial,
whieh is of the multi-wire inverted L
variety, is supported between this
steel tower and the lighthouse gallery
—the aerial having an average height
of about 50 ft.

The whole of the transmitting cir-
cuits are mounted on a panel of
robust construction, and there is easy
access to all parts. :

Suitable chokes, condensers, re-

October, 1927

The filaments of the valves are
heated by means of a step-down
transformer from the main motor
alternator. -

The circuit used in the transmitter
is that commonly known as the “ back-
to-hack 7, and consequently the note
actually heard in the receiver corre-
sponds to a frequency twice that of
the alternating-current frequency.

The transmitting unit is itself en-
closed by an expanded metal case,
rubber matting being provided to
avoid risk of shock.

The high-frequency apparatus pro-
vides for coupled-circwit working,
and consists of two cabinets, one of
which countains the aerial tuning in-
ductance. variometer, coupling coil,
and aerial ammeter, whilst the other
contains the closed-circuit inductance,
reaction coil, closed-circuit condenser,
and closed-circuit ammeter.

The high-frequency  apparatus is
designed to work most efficiently on
the wireless heacon wave-length of
1,000 metres. - :

A Master-Control ‘Clockv

The signalling apparatus consists
of two main -parts : Co :
The master - control clock which
determines " the peripds when the
beacon is to come into operation. and
the character wheel which actually
transmits the call-sign of the station.
The duplicate master . clocks are

This photograph shows the transmitting apparatus of a Radio Beacon, which sends

out wireless signals to assist navigators.

These automatic safeguards for seafarers

are now being fitted by the Trinity House authorities at various points all round
the British coasts.

gistances. voltmeters and ammeters
are provided, and there are four
valves, type T.250, two of which are
actually in use, the other two being
“ stand-by 7 valves.

Should either of the two valves in
use burn out, a relay mounted on the
panel automatically brings the “stand-
by 7 pair into operation, and at the
same time a loud-speaker alarm cir-
cuit is completed, for warning the

“attendant that one .of the valves has

become defective.
382

mounted on a switchboard, which also
incorporates a relay operated by the
clock for starting up the motor
driving the character wheel.

The signal for “ ¥air” weather
periods consists of the call-sign
G G G repeated at the rate of 15
words per minute for 47 seconds,
followed by a prolonged dash of 19
seconds duration, and terminated by ~
one repetition of the call-sign, the
whole transmission taking 60 seconds

(Continued on page 423.)
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The new ¥cown
CRYSTAFRAME
£4. 10s. complete
with one pair of

A2 Headphones

The new Hrown

The new HBrown C.T.S. UNIT for
GRAMOPHONE making loud spcaker

PICK-UP, £4 : at home, 13.6

The new Irown : . ) Tne new I5rawn
UNIVERSAL LOUCD —— MASCOT LOUD
SPEAKER, £6 - —— SPEAKER, £4 10s,

- Don’t miss seeing these new

~ features on Stand 122, Olympia

NATIONAL RADIO EXHIBITION
OLYMPIA — SEPT. 24 - OCT. 1

< ’ S. G. BROWN, LTD, WESTERN AVENUE, NORTH ACTON, W.3 & BRANCHES @

9497
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GREAT number of wireless
A enthusiaste  possess  gramo-

phones also, and many of them
would like to be able to have the
gramophone music capable of treat-
ment similar to that received on the
set ; in other words, to run extensions
to diflerent rooms in the house.
Providing that one is sufficiently
wealthy to pay several pounds for
the factory-produced “ pick-up,” this
is a comparatively simple matter.
If, on the other hand, finance plays
an important part in the affair,
the construction of a cheaper, but
nevertheless efficient, instrument at

home is a far more acceptable propo-

sition.

The Parts Required

The items which are necessary for
the assembly of such an ingtrument
are as follows: One gramophone
reproducer, one Skinderviken Button
microphone, one special transformer
for same, two large dry cells, some
small terminals, and a few feet of
flex.

It is, of course, assunied that
there is available a two-valve L.F.
amplifier or a set having two L.F.
valves. (If extreme volume is not
required ene power valve may
suffice; but this is a matter of
personal taste.)

The sound-box purchased for the
pick-up need not be an expensive
one, as it will have to be partly
dismantled to attach the microphone ;
quite a good nmodel may be obtained
for less than five shillings. The mica
diaphragm must first be drilled to
take the microphone. and this will
entail the removal of the diaphragm
from the body of the sound-box,
which is wusually accomplished by
taking out the screws from the bhack
plate.

Fitting the Microphone

It is advisable to detach the stylus
bar and needle holder with the
diaphragm, and great care mniust
be taken when releasing the smuall
screws and springs at the base of
the rim, as if any were lost the
efficiency of the sound-box when re-
assembled would be seriously im-
paired.

- A CHEAP GRAMOPHONE PICK-UP |

5 Constructional details of an interesting loud-speaker device
By C. A. J. MEADOWS.
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Wireless and the Army Manoeuvres.
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Only a small hole is required to
take the mounting screw of the
microphone, and this iz fortunate, as
mica 1s very tricky stuff to handle—
it is really a job where assistance is
needed.  The diaphragm should be
laid on a perfectly flat surface, with a
piece of wood or a small box to
support the needle holder and prevent
undue strain ou the diaphragm.

A cleaner hole will result if a
punch is used for the purpose, and. if
anything, this iz less tricky than
drilling. The punch must be dead-
round and abgolutely true, and it
should have no point. Find a dnll
of equal diameter and drill into a
piece of soft iron for about } in,
and be certain that the puneh will
just fit this hole

The centre of the hole being
carefully marked on the diaphragm,
place it over the hole in the iron
and get someone to hold it. Get
the punch dead true and tap lightly
with a small hammer.” The resultant
hole will probably be clean and sharp,
without any bubbles round the edge.

The microphone may now be
attached, and the connections made
before the sound-box is reassembled.
One lead will have to be inside, so
that a small hole must be drilled in
the casing, preferably on the rim.

384

With a * fishing-rod
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Replace the diaphragm and stylus
bar in the sound-box casing. bring
the inner flex lead through the hole
drilled for it, and restore the sound-
box to its usual position on the tone
arm. The two flex leads had better
be twisted round the tone arm, to
ensure that there will be no inter-
ference with the sound-box while
plaving.

Simple Switching

All that now remains is to connect
the microphone, batteries, and trans-
former, and the secondary of the
transformer to the set. Take one of
the leads from the microphone to one
end of the primary winding of the
transformer, the other to one battery
terminal, the other battery terminal
to the remaining end of the trans-
former primary. It ix a good plan te
mclude a switch in this part of the
circuit, as if left on for any length
of time the battery will soon be run
down, and disconnecting one of the
leads each time the set is switched
off is a tedious performance.

The leads from the secondary of

" aerial and a bayonet for earth
this portable transmitting station can be erected and in use in less than ten minutes.

the transformer are connected to
the grid of the first L.F. valve
and L.T. negative or G.B. negative
respectively.  Provigion should be
made for switching in the pick-up or
the set, and a good plan is to make
use of a plug and jack of the double-
circuit  type.  Otherwise, to sim-
plv connect the output terminaly
of the pick-up transformer to the
set without' breaking the circuit of
the existing L.F. transformer leaves
its secondary winding in parallel
with that of the pick-up.
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OSMOS A.C. Valves seen for the first time at
the Exhibition are now available. With them it
is possible to operate a receiving set from the
‘electric light supply without any aggravating “ mains

noises.”

The exclusive features of these valves are

protected by patents or patents pending and include: —
1 A Non-inductive insulated heater which eliminates hum.
2 A Special cap and adaptor avoids need for special wiring.
3 No grid emission—can be cp:rated up to 180 Volts H.T,
4 Shortpath—give unequalled sensitivity.

For full details of “Cosmos” A.C. Valves and the com-
plete range of the well known “Cosmos” Battery Valves

sec leaflets 4117/3 and 7117/8.

PRICES OF COSMOS VALVES.

VOLTS

1 voLT
2 VoLT
2 VOLT
2VOLT
2 VOLT
€ VOLT
6 VOLT
& VvoLT
6 VoLT
A.C.
SUPPLY
MAINS

TYPE

D.E. 11
sP. 18(a
sP. 18/c
sP.18/R

SP. 18/RR
A. a5
sP.50[8
DE. 50
spP. 50[R

’Ac/e

]AC!R

PURPOSE

GENERAL PURPOSE
EXTRAHIGH AMPLIFI'ON
HIGH AMPLIFICATION
GENERAL PURPOSE
POWER AMPLIFICATION
BRIGHT FILAMENT
EXTRAHIGH AMPLIFI'ON
LOW CONSUMPTION
POWER AMPLIFICATION
HIGH AMPLIFICATION

POWER AMPLIFICATION

SPECIAL ADAPTOR DISC ... 6b.

SEE THEM AT

THE EXHIBITION

LYY
(%3

STANDS Nos.

{55-156
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t% A Stand-By Slow-Motion Device—Refilling Engraving—A Tapped IL
5 Plug-In Coil ’;
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A Stand-By Slow-Motion
Device

HEN ordinary plain dials are

used for operating the tuning
condensers on a receiver, diffi-

culty is sometimes experienced on
tuning-in a station owing to the
“coarseness ” of the condenser
motion. This may arise from the
incorporation of a dial with too small
a diameter, or the condenser shaft
may be a little stiff in its bearings,
making the motion a trifle jerky,
and tuning therefore erratic. Of
course, with the use of a vernier or
slow-motion dial the trouble would
not have arisen ; but since it is not
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always convenient to fit these dials,
or perhaps their full benefits are only
occasionally required, it is a good
plan to have a stand-by slow-motion
attachment. This can be made quite
simply in a manner that enables jt to
be pressed into service as desired and
then removed when the station is
satisfactorily heard. .

One form of suel a device is illus-
trated m Fig. 1. Procure a draughts-
man’s celluloid centre—a small disc
of celloloid with three pin feet, and
normally used to prevent the compass
point from damaging the drawing
paper when a large number of circles
are being made from the same centre
—and drill 2 hole in its centre large
enough just to clear a 4 B.A. screw
thread. File down the head of a
4 B.A. brass screw so that its final
thickness is about half the length of
the pin feet (as indicated in Fig. 1),
pass the screw through the hole in
the Gelluloid, and hold it in place by
means of a washer and thin nut, so
that it can just turn round. Having
found the best pressure of the nut to
allow a smooth motion, fix it to the
screw by rutining a little solder be-
tween the top’of the nut, which is

preferably recessed, and the 4 B.A,
screw thread. Now attach a piece of
cylindrical rubber to this screw,
squeezing it in place by a pair of
locknuts. The addition of a small
ebonite knob or milled nut completes
the job.

To use this arrangement, simply
place it on the ebonite panel so that
the rubber presses against the edge
of the condenser dial. By pressing
lightly on the knob the pins will bite
sufficiently into the panel surface
without causing damage, and the
dial can then be rotated slowly by
turning the small ebonite knob or
milled nut. The friction grip between
the periphery of the condenzer dial
and the rubber cylinder will allow a
fine motion to take place.

Refilling Engraving
T often happens that, after a time,
][ the white filler used in the engrav-
ing on panels, dials, and so forth,
hecomes discoloured and very dry, in
many cases falling out or becoming
rubbed out when the tet is dusted.
It takes some time to hecome notice-
able, but when it does it is a perpetual
eyesore. Itis, however, quite a simple
matter to clean out and refill the
engraving with different material.

The removal of the remaining old
filler must be done very carefully, as
if any marks are made by the tool
used for the purpose they will show up
after-the refilling process has finished.
A fine bradawl will do fairly well, or
the point of a pair of compasses. The
old filler must be thoroughly cleaned
cut before attempting to use the new,
and in the case of a dial this is not as
easy as it sounds.

If the engraving on the dial is very
fine a smaller point will be required
than for a panel, a hatpin being far
more suitable than a bradawl. Every
line and figure must be well scraped
to ensure the complete removal of the
original mixture. It is not advisable
to try damping it first, as the insula-
tion of the panel might be impaired,
or if petrol were used the polish would
probably suffer.

The filler which is to be employed
depends upon the choice of the
constructor. White wax may be used,
but it is difficult to handle; a cream
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composed of plaster of Paris and
water is good, but mav need renewing
within a few months. By far the best
1s Process White, which is obtainable
in small bottles from most art or
photographic stores, and costs about
1s. per bottle. It should be rubbed
well into the engraving and used
freely, as the residue will come off
the panel when rubbed lightly with a
damp cloth.

A Tapped Plug-In Coil
N efficient plug-in coil with a
centre tapping which may be
used for auto-coupling is
illustrated below. Here a 2-inch
length of ebonite tube, 2 inches in
diameter, is wound in solenoid style
with the desired number of turnsg
(about 55 for the broadcast band), a
space of } in. being left in the winding
at the point where the tapping is to
be taken. The coil is mounted on an
ordinary plug-in mount by means of a
lenath of fihre or celluloid strip,
which is passed round the coil unear
to one of its edges (care being taken
that the plug is mounted the right way
round so that the coil will fit info the
coil holder with the additional length
of tube protruding away from the
coil mounted in the other socket of the
holder).
Before affixing the fibre strip, a
4 B.A. bolt is passed upwards through
a hole in the fibre and secured with a

Poassen JaRoven
- Frare Srp

Y252

nut and terminal head, to which the
aerial will be connected. A soldering
tag is placed under the nut. A scrap
of fibre or celluloid, about 1in. by % in.
is slipped under the head of the bolt,
in order to insulate it from the winding
immediately below. The strand of
wire at the point of tapping is bared
for 1 in. and lifted over the end of the
soldering tag, which projects at the
edge of “the fibre strip, and soldered
thereto.

The winding for the coil may be
made with No. 28 D.C.C. for the
broadcast band, but a finer wire,
such as No. 36 D.8.C., will ke neces-
sary for a Daventry coil of 200 turns
made on these lines, -
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You have all read about this amazing valve in your wireless papers. Come
to our stand now and see it. Find out how you can get absolutely Perfect
Reception. A full range of the famous Sig-Sixty Standard Valves for 2,
4 and 6 volt accumulators are available in the Non-Microphonic type.
This is the only valve which can truly be said to be utterly free from all
interferences. It is mounted in a complete vacuum, which means that you
can dispense with anti-microphonic valve holders, and more than that, you
are frée from external influences which affect the filament through the bulb

of the valve, .
i Price 21/6-
Don’t forget the Stand Number—141.

o g I

| ‘_/ i SIX- SI TY

i ;, wrmart |
U | GLOWLESS VALVES =

The Electron Company, Ltd., 122-124, Charing Cross Road, London, W.C.2.
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HE following method of building
and mounting interchangeable
low-loss skeleton coils for short-

wave reception will be found a great
improvement on the orthodox and

Old transformer bases will do for
the discs.

Fig. 1.
laborious method of * worming ** the
helix through holes in ebonite
spreaders, and fitting plug connec-
tions to the fragile frames. The first
problem, rigidity without loss of
efficiency, has been overcome by
building up the frame, or former,
from two fZ-in. ebonite dises and
three -&-in. ebonite strips, these
being slotted as in Fig. 1, and then
interlocked in the manner shown in
Fig. 3.

Eig. 3. - The strips intertock as-shown. |

The discs (as shown in the upper
right-hand corner of TFig. 1) are
ordinary valve-holder or transformer
bases, and are about 2 in, in diameter.
The slots are cut down to the three
accurately-spaced fixing holes, and
the ““ grid "’ hole of each disc is fitted
with a small terminal. The strips are
£ in. wide and the slots for the winding
are spaced } in. apart.

Staggered Slots

Th elength of the strips will, of course,
depend upon the pumber of turns
required. In the present example
they sare 4 in. long (for 10 turns).
They should be placed in the vice in
the manner shown at D in Fig. 2, so
that when assembled the slots will be
slightly staggered as at E.

The No. 16 tinned-copper wire is
wound tightly round a 2-in. diameter
tube, and then allowed to spring free

A B

oc——> o|¥|| ©

] . -4
%
1o = || e
L4 i
. |
b 2% ————d 'H_%'_,:

e
I 0 O i'f"l
£ .

of same, when the diameter of the
helix will be about 24 in. It is now
only necessary to slip the helix over
the assembled former, solder one end
to one of the terminal shanks, and
then lightly press each turn down to
its “ unsprung ”’ diameter, and at

. the same time place it inte the appro-
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priate slots. The other end is then
soldered to the other terminal shank.

The holder, which may be adjusted
to take coils of various lengths, is
made up from two ebonite strips A
and B (Fig. 2), two sheet-brass clips
C, two terminals, and. four spacing
sleeves, these being arranged as
shown in Fig. 4. The clips C are
bent to right angles at the dotted
line, one being clamped permanently
to the centre of the ebonite strip B,
and the other well soldered to its
terminal shank, so that by placing a
milled nut on the lower end of the
shank, under the slotted strip A, the
clip may be adjusted and clamped in
any position.

|

to

Fig. 4. The holder is made adjustable
take coils of different lengths. -

Fig. 5 shows a side view of the
complete coil and mount. The spac-
ing sleeves consist of small porcelain
insulators as used for indoor aerials,
etc., but other forms of sleeves may
be used if desired, the idea being to
keep the terminal nuts clear of the
baseboard, and to allow  sufficient
space for manipulating the milled nut
under the slotted runner. This latter
may be made much longer in order
to accommodate a wider range of
coils.

-Fig. 5.. The complete coil and mount.
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CHARGE YOUR L.T. BATTERIES
OFF THE A.C. LIGHTING MAINS

by means of the

FERRANTI

TRICKLE CHARGER

INCORPORATING THE WESTINGHOUSE PATENT METAL RECTIFIER

Insert the plug in any lamp holder andonnect
the Accumulator to the Terminals of the Trickle
Charger as shown.

Terminals are provided for 2, 4 and 6 volts.

ASK YOUR DEALER ABOUT IT.
OR ENQUIRE AT STAND 142, OLYMPIA

FERRANTI ELECTRIC FERRANT! INC.
~ LIMITED ottt LT 130, W. 42nd Street,
ollinwood, Lancashire New York, U.S.A.

Toronto, Canada
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DIAGRAM
SHOWING
INTER-

~ CHANGEABLE
¢, [BOBBIN

' VARIFORM,

L.F. TRANSFORMER

HE Efesca ‘ Variform " is designed to

) meet the necessity for matching the i
mpedance of the primary of a transformer
with that of the valve to which it is coupled. It

is made with the primary and secondary
windings on separate bobbins, the primary
bobbin being detachable and interchangeable
with others of different impedance values.
The secondary is permanent and is wound to
sufficient resistance to prevent grid current
flowing, variations of ratio being obtained
by interchanging the primary bobbin.

Price 20/- each including one primary bobbin

(specity ratio required),or with complete

setof 4 interchangeable primary bobbins 25/ =
Spare interchangeable bobbins' 2/- each.

Always ask your dealer for Efesca Components.

WRITE FOR
COMPLETE
, CATALOGUE
NO.573/3

J REGENERATIVE
AERIALTUNER

Does the work of a whole
set of plug-in coils. Perfect
reaction.

PRICE 2Bs. each.

’ BATTERY
ELIMINATORS

for H.T. current direct {rom
your electric light supply.
PRICES
£1 158, and £4 .10s.

STADELMANN & CO., LTD,.,
Efesca Electrical Works,
83,93, FARRINGDON ROAD, LONDON, E.C1,

and ;at Glasgow, Manchester, Birmingham, Dublin, Newcastle, Cardiff.

¥FALX,

WE ARE EXHIBITING AT THE NATIONAL RADIO EXHIBITION,
STAND 147, NEW HALL, OLYMPIA, SEPT. 24th to OCT. 1st, 1927.

Also
LOW FREQUENCY

. October, 1927

o

mponents of® QDistinetion & ;9(/9

White Line
Valve Holder

A great advance over
all previous types of
“Springy '’ valve holders.
Inter-electrode capacity is
reduced to a minimum
and is constant. Thus the
‘“Whiteline’’ holder is
admirably suited for super-
heterodyne and short-wave
receivers. The springs are
so designed that while the

o initial amplitude to any
L.F. given shock is as large as
TRANSF ORM_ERS' required, the damping is
List 284, ) Satio 31 quick and gentle. Made
' of genuine Bakelite and
supplied with terminals,
soldering tags and fixing
screws. Overall dimensions
of base, 1} ins. square.

List 285. "Ratio 6-1
25/~

Also in Multi-ratio
giving 1°8, 3, 3'60, 4'5
and 6 to 1.. .

List 286 - 27/6

UNIVERSAL H.F.
CHOKE.
List 288 - 9/-

THE '*WHITELINE ” FOR SAFETVY

LIST 282 - 2/3

s
CHOKE -

List 287 - 20/~

Send 13d. in stamps for the new Bowyer-Lowe Catalogue

GBI,
e /- - /(e
wyerll owe

=D
A BOOK EVERY EXPERIMENTER

“ The Bowyer-Lowe Standard Seven and Eight Yalve
Super-Heterodyne—How fo Build and Operate.”” By
A.E. BOWYER-LOWE.

PRICE 2/- POST FREE.
Send your remitlance for a copy to-day,

BOWYER-LOWE CO. LTD,
LETCHWORTH
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- Better Talks at Last
HERE is & marked improve-
ment in the variety and quality
of the talks planned for this
autuinn and wintér by the B.B.C.
As one of that numerous body of
histcners who have hardly ever tole-
rated talks, T am actually looking for-
ward to some of those being adver-
tised for the hew season. For in-
stance, the psychology series on the
Developnient of Mind and Character,
handled by DPr. H. Crichton Miller,
supported by Professor Cyril Burt
and Dr. W. A. Potts, should be of
absorbing interest. ‘

Mr. St. John Ervine's course on
“ The Modern Drama ™ should have
a big and appreciative audience.
Then 7\Ir Aunthony Asquith is to deal
with “ The Art of the Cinema.” To
the technically minded, Professor
Cramp’s course on ** One Hundred
Years of Ilectrical "Engineering ”
should be acceptable. While there is
still too much bad programme ma-
“terial in the talks syllabus, it is un-
doubtedly much more closely related
- to actuality than any previous out-
Jine of the kind.

I am in a position to say that the
whole of the credit for the considerable
improvement is due to Miss Hilda
Matheson, who took over the Talks
some nine months ago, and has
effected what 1is little short of a
- revolution.  Miss Matheson brought
to her new . task not only wide in-
terests but also the advantage of the
numerous and catholic  contacts se-
cured while she wag political secretary
to Viscountess Astor, M.P. More
strength to her elbow! In just over
lialf a year she has accomplished
-what. seemed impossible twelve
nmonths ago.

Success of the Governors
The B.B.C. Governors, after nine
months in office, may be said to have

Mobzry WiRELES;

‘Broadcasfing
Dlﬁl‘Y -

| Und' this

justified  themselves.  They have
avoided the pitfalls of numerous and
Insistent temptations.  First of all,
they have heenr careful not to upset
or derange the delicate machinery
entrusted to their care for ten vears.
Secondly, they have kept themselves
as much in the background as does
the executive staff of the service.
There have bheen no attempts to
secure personal publicity through
B.B.C. association.

Short-wave reception has been exceptionally successful of late.

‘ heading mont/z by month -our

Broadcasting  Correspondent

news of the progress of the British Broadcasting

Corporation, and will comment on the policies
in force at B.B.C. headquarters.

- will the

record-

due either to
Lord Clarendon

Such eriticism is
nmalice or ignorance.
and his colleagues, Lord Gainford,
Mrs. Philip Snowden, Sir (rordon
Nuirne, and Dr. Rendall have shaped
into a well-balanced team, and have
settled down to withstand all the
bowlers that may care to come along
I understand ‘rhdt they meet ire-
quently, and that there is cuite
enough honest divergence of view to
enliven their procecedings and to pro-

|
1

{With the receiver shown

|
1

above the Dempsey-Sharkey fight broadcast was picked up direct, and such sets are able
to receive Australian programmes without difflcuity.

Thirdly, they- have studied hard
and have mastered most of the work
for which they are now responsible.
On the constructive side they have
given consistent support and en-
couragement to their Executive de-
puties.  There is bound to be occa-
sional criticism of the Governors
because of their alleged mcapduty
or indifference. .

301

tect the essential Interests of the
public.

The Short-Wave Transmitter
Captain Eckersley has promised to
have ready his Empire short-wave
transmitter about the middle of
October.  After some preliminary
tests, the B.B.C. engineers will e
gage. in. a. series. of experiments bof
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in transmission and in reception to
and from the United States and the
British Overseas possessions. = The
B.B.C. held out against this move
much too long, but they were wise
in the end to bow to public opinion
gravely concerned both in the matter

of prestige and in that of Imperial ,

consolidation.
National Wireless Week
Uncertainties
National Wireless Week, . again

planned to synchronise with the
B.B.C. Birthday Week in November,
is in danger because of the trouble
between the B.B.C. and the wireless

An Army Portable Wireless Station.

trade. Difficulties have arisen be-
cause of the B.B.C. attitude. to re-
ception and attempts to influence the
policy of the manufacturers. Surely
this private quarrel might be allowed
to run on its own sweet course without
disturbing National Wireless Week.
The latter is an enterprise which
will help all concerned: trade,
B.B.C., and listeners. Let’s have it,

- directions.

by all means. If it should not take
place, the public will want very good
reasons. Incidentally, the trade will
be the chief sufferer.

* Advisory Committee ”
Trouble

The Wireless Organisations Ad-
visory Committee is very peeved and
upset about its treatment at Savoy
Hill. True, a very charming and
complimentary official report of the
first half year’s work has been issued ;
but it is notorious that this does not
represent the individual views of the
majority of the Comniittee.

Armoured cars are now being fitted with wireless,
and the above photograph shows the Headquarters Car, with its mast erected.

It would bea pity if the Committee
sinks into coma or breaks up, because,

.despite its limitations and some of its

mistakes, it has been of real help to

-the B.B.C., and has actually in-

fluenced programme policy in several
The basic trouble, of
course, is that the Committee forgets
what is implied by its self-imposed
*“ Advisory ” status.
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In this capacity it is quite at the
mercy of the B.B.C. If it exercised
the complete independence of the
Trade Committee on Broadcasting,
then its power might be considerably
greater.  On the other hand, how-
ever, it would not have the same free
access to confidential information
which is now granted. The possible
incorporation of the several listeners’
organisations would have the effect
of strengthening the Committee, as
its constituency would be then more
representative.

Dressmaking by Radio

Miss E. R. Hambridge, of Needle-
craft House, on September 29th, will
begin a new series of six dressmaking

- talks on Thursday afternoons—2 L O,

5 X X, and relays. The experimental
series of dressmaking talks in the
spring was acclaimed successful, and
the idea is now being followed up.

After 5G B, What ?

Time is getting on and it appears
that there is still doubt at Savoy Hill
as to how much of the Regional
Scheme to apply as the first instal-
ment. Really, 5 (G B is not an instal-
ment at all, because after it has served
its experimental purpose it will pro-
bably be moved elsewhere.

The " cautions school at Savoy Hill
appear disposed to limit the first real
instalment of the Regional Scheme to
the twin station at Manchester, so that
expenditure will not be incurred on
the others until it is known that the
right lines are being pursued.

The confident school of thought,
on the other hand, would put in hand
simultaneously the twin stations for
the West Country, the Pennines, and
Scotland. The latter contend that
there has béen so much delay in the
initiation of the scheme that it 1s
justifiable to take some risk with
money and gain experience as the
scheme develops.

If the issue were put to a referen-
dum of listeners there is no doubt
that the vast majority would vote for
What the
listening public wants is the establish-

- ment of all the new transmitters with

the minimum of delay. Adjustment
there must be at both ends. But
every intelligent listener is satisfied
that he will gain tremendously from
the Regional Scheme when he has
adapted himself to it.

Therefore, it would appear wise for
Savoy Hill to take the plunge and get
on with the big job, even if the tech-
nical risks are considerable.
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Tungstone’s ACCESSIBILITY .;cos «.

«“SEALED” MYSTERY Box of the Motor Car

No Necessity to Buy a Tungstone twice in a Lifetime
as Spare Partially First Charged Plates perpetually replace used Plates. Any Battery from 6 to .
5,000 amps., First Charge only Four Continuous Hours. = Read Special Articles in this Booklet.

TUNGSTONE DE LUXE HIGH TENSION, FITTED WITH PATENTED
EQUIPMENT FOR CHARGING on 12-16 volt LOW TENSION PLANT.

First Charge completed in the Short Period of 12 Continuous hours. Re-charges in 7 hours

The practical advantage of Tungstone'’s exclusive feature of BALANCED PLATES, in combination with Low Tension Charging Plant
Equipment, guarantees that the First - Charge and all Re-charges are fully completed, consistently and reliably, which the P'efe“"d“}'
long period charging cannot guarantee and never secures, the basic fault neceisitating heavy costs for repeated re-charges at short intervals

Post Free
- Copy for
Asking,

112 pages

Illustrated. -

Pocket Battery
Guide.

Special Articles -
on
Modern Battery
Construétion
and
Weaknesses.

Send Postcard
to the
‘Tungstone
Accumulator
Co., Ltd.,

St. Bride’s House,
Salisbury Square,
London, E.C. 4,
where Daily

Demonstrations
are given,
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'THE PERFECT TERMINAL

i’

FOR perfect design, finish, and work-

manship, Bzliing-Lee Terminals are

. unequalled. Chosen by Mullard for all

the P.M. circuits in ‘‘Radio for the

Million,” by all the leading Wireless

Journals, and by manufacturers of sets
and battery eliminators.

Unique edvantages :—
I. The name cannot rotate,

2. . The head cannot come off.
3. The terminal cannot twist loose.
4. Shockproof.
5. Slot and nui eliminate soldering.
6. Minimum risk of burning out valves.
7. Each termina! packed in a separate
carton, with a year's guarantee.
Price 9d. each.
Other typés available :
Type M, .
Similar to type B, but not insulated,

. Iiach, 6d.

; Type R, ‘

r Small insulated model, with rotating nanie,
Each, 3!d.

Iilustrated Catalogue FREE on request.

- Oktainable from all dealers, lul in case of difficulty send
your order to us enclosing your decaler's name and address.

'BELLING-LEE

TERMINALS

Adet. of Belling and Lee, Ltd., Queenswey Works, Pounder's End, Middlesex,
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‘M.1 H.T. ADAPTOR
FOR D.C. MAINS - 17/6 Complete

The cheapest, most compact and
handiest—although thoroughly re-
liable—form of H.T. supply. Pro-
vides one tapping of 60
or 90 or 120 volts at 10
milliamps. In the form
of an enlarged adaptor,
3" x 2" diameter, fitting
direct into the lamp-
socket. Suitable for 1
to 3 valve sets only.

M.2 H.T.
MODEL

FOR
D.C. MAINS
29/6 Complete

Provides
tappings of 60

two

and 120 volts
at 10 milliamps.
Suitable for 1 to
3 valve sets only.

DS o,
e X

Write for full details of the ten
new 1927-28 < EKCO *’ Units !
See them at Olympia, Stand 11!

Sate/ Sl G|

| DEPT. M.W., “ EKCO ” WORKS,
EXCOLET™ 1 OoNDON RD., LEIGH-ON-SEA
208,
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1 A UN I V E R S A L .
i BATTERY CHARGER i
§ We give below the first published account of a useful new invention by our Scientiﬁc S}f
4l - Adviser.  This new device enables direct current to be stepped down or up in voltage for #
: Z}? battery charging or other purposes, thereby making a considerable saving in electricity cost. ;ﬂ
- By J. H. T. ROBERTS, D.Sc., F.Inst.P. &
Bt X
i SRR R *?ﬁig A S R SRR R %‘XKX»%‘?ZWK%”\M?X%X%%}#@W ROSCRROEOROE 0SS 0etH

N this article I want to describe
][ what I believe to be an:entirely
new device, which enables anyone
whose electric supply is direct current
to save 90 per cent to 95 per cent of
the cost of charging his batteries from
the electric-light mains, or, in simple
commercial parlance, 18s. to 19s. in
the pound. )
Probably every reader of this
article is aware that the device known

The complete Universal Charger only
measures 7 in. by 5 in. by 4 in.

a “battery charger,” which is now
so very familiar, consists of (1) a
step-down transformer, and (2) a
rectifier. The purpose of the step-
down transformer is to reduce the
voltage of the current from the 200
or 250 volts of the electric-light mains
own to a voltage approximating to
twice that of the storage battery to be
charged ; if the battery is a 6-volt
battery, the output voltage of the
transformer will be, as a rule, from
10 to 15 volts. -

It is to be noted that since a battery-
charger includes a transformer it is
intended to be operated from alter-
nating-current electric supply as, of
course, a transformer will not operate
from ordinary continuous current. If
you connect a battery-charger, of the
type just mentioned, to a source of
direct-current electric supply, the
current will merely pass through the

primary of the transformer and no-
thing whatever will happen in the
secondary, therefore nothing will be
delivered from the charger.

Why Transformers Save Money
First of all, before going any fur-
ther, let me ‘explain the great advan-
tage of the transformer step-down
principle, and why direct - current
electric-light supply is so disadvan-
tageous for battery-charging.

Let us suppose, for the sake of
simplicity, that the transformer—
which consists simply of two separate
coils of wire upon an iron core—is
theoretically perfect in its efficiency :
as a fact, a well-designed transformer
may attain a very high efficiency,
95 per cent or more. In such a case,
the energy taken into the primary of
the transformer from the electric-
light mains is equal to the energy
dehvered from the secondary or low-
tension winding of the transformer.
Thus, if the transformer draws };th
of an ampere at 200 volts (that is,
20 watts) it will deliver 2 amperes at
10 volts (that is again 20 watts), or

A plan view of the simple open-core

transformer referred to in text,
showing vibrator-interrupter. A con-

denser across the spark gap is shown on the right.

1 ampere at 20 volts (again 20 watts),
and so on.

Now suppose we want to charge a
battery of 6 volts at 1 ampere, and
suppose we require 10 volis to drive
the current of 1 ampere through .the
resistance of the battery and the
rectifier (which we must include in
series). Then we have to arrange
for 1 ampere to be delivered at 10
volts, that is, for a power of 10 watts.
Therefore, we have to draw 10 watts
from the electrie-light mains at 200
volts in the primary of the trans-
former, that is a current from the
mains of gyth of an ampere. So
the current drawn from the mains
is Zyth of an ampere, whilst the
current delivered from the primary
of the transformer is 20 times as
much, namely 1 ampere.

Agrees With Theory
Perhaps I ought to point out that
this is in no way contrary to the well-
known principle of the Conservation

The cable at the left goes to special side-circuit for elxmmatmg sparking.
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cf Energy, for the energy is propor- -

tional to the watts, and although the
current in one cage is much larger
than in the other, the woliage (ot
pressure) at which that current is
supplied is correspondingly smaller
where the current is larger, so that
the wattage s the same in hoth cases.
As a matter of fact, of ciﬁlrse, in
practice (owing to the transformer
not being 100 per cent efficient), the
wattage out]mt will always be rather
less than the w attage input.

Wasteful Present-Day Method

If the transformer were not used,
and the current of 1 ampere were
drawn direct from the electrie-light
mains at the voltage of 200 volts, the
total ameunt of energy would be 200
by 1, that is, 200 watts, instead of
being only 10 watts. The charging
of the battery would be cxactly the
same, for that depends upon the
current which is passing through it
and the time during which it passes.
In order to permit of the battery
being charged direct from the mains,
it w ould be necessary to introduce a
series resistance, and for every 10 watls
of energy pul into the ba!teiq 190 watts

aould be dissipated, or lost, in the series
resistance.

By using the step- down transformer,
however, this series resistance, with
the consequent enormous percentage
les: of energy, is entirely avoided, and
we only draw from the clectric- light
mainspractically the same amount of
energy that we put into the battery.

In the simplest possible ]dnvuage
or in terms, se to speak, of pounds,
ehillings and pence, this mcans that,
whereas we might spend—say, for
the sake of simplicity—10d. in charg-
ing a certain battery, using a step-
down transformer, the same charge
given to the battery, if we drew the
current dircet from the 200-volt

mains by means, of a series resistance,
would have cost us 200 pence, or

20 times as much., A 1s. worth of
clectricity put into the battery under
ordinary conditions by a step-down
transformer would have cost about
20s. if a series resistance had been
used, the other 19s. worth being
wasted, as already explained, in the

. ﬂerlm resistance.

I think this will now be quite cloar
and I have explained it in rather
considerable detail for the benefit of
those of my readers to whom it may

" not have been prevmualv, perhaps,

quite tamlhar

The very great advantage of step-
ping-down the voltage to a value
somewhere near that required for the
purpose in view is so universally
recognised tliat, where alternating-
current supply is available, no one
would dream of adopting any other
method,

Connecting In Mains

" Now, where the electric-light supply
happem to be ditect or continuous
current, the transformer principle is
not avallable and amateurs or ex-
perimenters (apart from those who
put themselves to the inconvenience
of taking their accumulators te a
garage fo be charged) generally employ
a set of lamp resistances in order to
charge their batteries from the electric
mains. In some cases, more ingenious
or technically-minded amateurs will
arrange for the ba,tterles to be intro-
duced into the main 'supply circuit
with electric lamps of the house, so
that when the electric lights are in
use the samé current which lights the
lamps s passing tflrough the battery
This, however, is usually very in-
convenient, and it means thab the
batteries can ouly be put on charge
when the clectric lights happen to be
in use. Moreover, interferenee with
the main electric supply is contrary
to regulations, and is attended with a
considerable amount of risk.

£l insteaii of 1Is.

Where any form of resistance, such
as that of clectric lamps, is used in

A simple open-cored step-down transformer with tantalum rectifier on the left.
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series with the battery, the conditions
are extremely wasteful, as has already
been explained above, and for ‘every
shillingsworth of current you put into
your battery you are obliged to throw
away about 19s. in the resistanre,
whether lamps or otherwise.

If the step-down transformer prin-
ciple could be made dvailable for
those whose electric-light supply is
D.C., it would mean, that the con-
venience and very great econemy
which are possible with alfernating
current would be possible also with
direct current.

- The device which I will now proceed
to describe is’ an extremely simple
one, and it in effect converts a battery
ch‘mom‘ which 1s available for alter-
natm_rr current into one available
also for direct current.

I have already said that if con-
tinuous current be passed into the
primary of a transformer nothing is
delivered from the secondary.

Working Transformer on D.C.

If, however, the continuous current
can be automatically and regularly
interrupted, so that, although the
current always passes in one direction,
it does so in a series of short 1mpulbe%
then alternating potentials  will be
induced in the secondary of the trans-
Jorimer and an alternating current will
be delivered. With suitable arrange-
ments of the interrupter the step-
down ratio can bé made practically
the same for the interrupted direct
current as for alternating current, and
therefore the baftery charger will
deliver practically the same current
thréugh a battery whether the trans-
former be supplied from, say, 200
volts A.C. or 200 volts D.C.

My readers-will appreciate that this
is a very important and valuable
feature, as not only does it give the
D.C. user all the advantages of step-
down voltage, but it makcs the battery
charger suitable for use on either type
of electric supply (i.e. alternating
current or direct current).

Varisus Interrupters

Having now explained the funda-
mental principle of this new device,
you will have no difficulty in appre-
ciating that various types of inter-
rupter may be used. The vibrator
interrupter is perhaps the first to
suggest itself, whilst I have used also
clectrolytic and rotary interrupters.
An interesting type of interrupter
circuit in the primary is the neon-lamp
type, with resistance and condenser,
but this is (as regards the battery-
charger) only of theotetical interest,
gince it iz limited in s application
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The Dubilier K:C Condenser
NSPECT this Dubilier K.C. Condenser on

our Stand 162 at the Exhibition and you

Wlllagree.that 1t isan outstanding instance PRICE ,
of modern design and workmanship obtainable -
at a very modest price.
The rotary vanes are attached to the end plates which are A
normally connected to a low potential point of the circuit, the Max. Capacity 0.0005 mfd.
fixed vanes are held insulated by bakelite pillars in compres-
sion and the vanes themselves are of brass. Everything in
fact has been done to reduce losses to the absolute mini-
mum. A slow-motion drive gives a reduction ratio of 200
to 1 and one hole fixing is provided.
This condenser has been designed to give perfect Kilocycle
(or SL F) tuning when used in conjunction with either the
Long or the Short Wave Dubilier Toroids.

Make a note of Stand 162 and ask us for our booklet,
“ The Story of the K.C. and the Toroid.”

Adut. of the Dubilier Condenser Co. (1925), Ltd., Ducon Works, Victoria Road, North Acton, IV.3.
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in certain special ways, which it
would take too long to enter into in the
present article. I have also made
some interesting experiments with a
special type of oscillatory cirenit in
conjunction with the primary of the
transfornier, but that, again, is not of
immediate importance in connection
with the present purpose of the
nvention.

than those indicated above, an
efficiency of wmore than 10 {o 1 was
iinmediately obtained. Using a single-
wave tantalum rectifier in series with
the low-tension secondary of the trans-
former, an output of just over 1
ampere was obtained with an input
from the mains of rather less than
190 milliamps (that is, below one-
tenth of an amp.). The reading of the

tA

15

A special semi-open-
coil [transformer fitted
with vibrator-inter-
rupter, and connected
to tantalum rectifier on
the output low-tension
side. Note the gap in
transformer coil which
is made so that part of
the transformer field is
available to operate the
interrupter.

Y
2

The obvious and most practically
convenient interrupter is the vibrator.

With a very rough * hook-up,”
using a vibrator of the Ford-coil
type, 1T was able to obtain very
promising vesults in the first experi-
ment on this subject. A photograph
of this device is shown herewith, and
it will be seen how very rough the
trial really was. The “ transformer
consisted of a small eoil, with an open
core of about in. in diameter, filled
with iron wires of about 3in. in length.

The amount of iron in the circuit
was, therefore, very small, and the
transformer correspondingly ineffi-
cient, owing both to the smallness
of the iron core and to the fact that
the transformer was open cored. The
primary consisted of 5,000 turns of
No. 36 enamel wire, and was connected
in series with the vibratory interrup-
ter. The latter was fitted with special
tungsten contacts, and a rather in-
genious side circuit was arranged
(which I shall describe later on)
for reducing the spark at the contacts
until it was practically invisible
even in the dark.

Efficiency 10 to 1

With this preliminary device, and

without any special precautions other =2

N

ammeter on the low-tension side was
absolutely steady—as steady as if the
device had been operating on alter-
nating-current supply.

Higher Efficiencies
Since this first trial various other
models have been made, using closed-
core or semi-closed-core transformers,
and correspondingly higher efficien-
cies have been obtained. Where the
vibrator is mounted direct upon the
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transformer I have found that it is
necessary, for the proper working,
to use a core which is not entirely
closed, as with a fully closed core
the magnetic leakage is insufficient
to operate the vibrator reliably.
Transformers of the hedgehog type
have also been used successfully, hut
in this case, owing to the geometrical
irregularity of the core (and also to
the fact that it is very efficiently
¢losed), I have introduced the vibrator
as a separate unit in series with the
primary, the interrupter in this case
heing of a special low-resistance type.

A Special Research

The interrupter which I have
used has been specially developed
for the purpose; the ordinary inter-
rupters used with induection coils are
quite unsuitable, being far too large,
and designed to work on a minimum
carrent of about 10 amperes and
making a great amount of noise in
the process. The interrupter is prac-
tically silent, and operates with a
cuarrent of the order of one-tenth of
an ampere.

Where a rotary interrupter is used
it is a simple matter to arrange
separate contacts in conjunction with
the rotor or commutator, and to
rectify the alternating current from
the low-tension side by means of the
same rolor which creates the interrup-
tions on the high-tension side.

The Rectifier

A special case, which calls for
mention also, is that in which a
vibrator interrupter is used, having
extra contacts mounted thereon,
these extra contacts being used for
rectifying the low-tension alternating
current. It will be obvious that the
frequency of the low-tension current
will be equal to (or a multiple of) that

A step-down D.C. charger with tantalum
rectifier and D.C. ammeter in the low-
tension output side.
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RADIO --
BATTERIES

RADIO~
EXHIBITION
OLYMPIA

STANDS N
7

P

GROUND FLOOR

12

GALLERY

E FOR

[ RADIO USER —

Go-volts. H.T.3. 2500 Millamp hrs
The original H.T. Accumulator of compact design.  Every
cell air spaced and embedded in hard wax. appings

Obtainable in 30, 60 and

can be taken from any cell,

A.G.M. MASS PLATE.

This 20 amp. 2-volt mass plate cell is ideal for Sets not taking
more than } ampere he charge can be spread over

ACTON CELLULOID.
Supplied 1n all capacities, this range of low tenfiombatteries
is offered at competitive prices, while the quality s in every
way representative of our 36 years experience in battery

A large capacity battery of sound constructional design.
Suitable for targe receiving sets, public address systems and
small transmitters.

£€3:17: 6

months without danger of sulphation.
90.volt units, manufacture. Supplied dry charged 5/-
60-volt. Fully charged. £3 :0: 0 2.volt. 30 amp. actual. 13/6
geralts. HL.T.18. 5000 Msllamp hrs. v.«c'ros GLASS. 20 zalts, > HLT.G.2. 2500 3illiamp hirs.

The * Acton Glass™ low tension range provide an alternative The ideal High Tension supply for the average Broadcast

- to the celluloid cased battery, and is also suitable for tropical eceiver.  Any voltage obtained by coupling a suitable
limates.  All capaciti pplied number of units. A 10-volt tapping point provided.
2-volt. 48 amp. actual. 16/- Supplied dry charged 15/-

FREE COPY OF BATTERY CHARGING INSTRUCTION
BOOKLET SUPPLIED ON APPLICATION.

Depets at BELFAST, BIRMINGHAM, BRISTOL, COVENTRY,

1 3 DUBLIN, GLASGOW, LEEDS, MANCHESTER & NEWCASTLE.
ONDON, Wv. 3. Service Agents throughout the Country,
¥
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of the interruptions, and therefore the
interrupter wkich breaks up the primary
euirent is eminently adepted to rectify
the sccondary curient.

In another case, I have used a
special transformer with two separate
vibrators mounted, in one case side
by side, and in onother case at
opposite cids of the core, the fiest
vibrator creating the interruptions in
the primary current and the sccond
one réctifying the alternating current
from the sccondary.

Universal A.C. or D.C.

So far, the arrangement which I
find quite simple and very practical
is one in which & vibrator interrupter
s used, mounted direct upon the
transformor, the low-teasion alter-
nating current being rectified by
means of a tantslum reotifier. This
arrangement has the very practical
advantage that it may also he used
on alternating-current electric-supply
by the simple process of connocting the
mput leads direct to the terminals of
the vprimary of the transformer,
thereby leaving the vibrator out of
circuit. If it 13 desired to use the
charger  on  direct-current electric
supply it is onlv necessary to remove
one of the input leads and connect it
to a third terminal, which brings
the vibrator in series with the mput,

H.T. Supply for L.,T. Battery
A device on somiewhat similar lines
to the foregoing has alto been used for

is used, which gives a mere or less
regular wave form, and a special type
of rectifier was used on the step-up
or high-tension side, with chokes and
condensers for smoothing out the
H.T. direct-current output.

A carbon-microphone type of
interrupter has given good results in
simpler experiments, with erystal
rectification.

For Experimenters

Whilst these experiments have been
proceeding, enquiries have been re-
ceived from manufacturers desirous
of placing this universal A.C.-D.C.
charger upon the market, but further
particulars in that direction will be
announced in due course,

I should add that patents have Leen
applied for some considerable time ago
in connection with this device, and
these are expected shortly to be issued,
but in the meantime, so far as T am
concerned, bona fide' experimenters
are welconie to make up the device
for their own private use, and I am
sure, from the experience gained with
the many models which T have used
experimentally, that those who use
this new device, whether of their own
making or of the commercial variety,
will find it a great time and moncy-
saver. So far as I am aware, it is the
first time that a step-down direct-
current charger has ever been
made available (apart from a
motor-generator, which is an * engin-

Semi-open-core transformer and tantalum rectifier all complete for charging the 4-volt
battery, with D.C. milliammeter in the input circuit and D.C. ammeter in the cutput
circuit.

providingtheligh-teasion plate supply
for a wircless receiving set from the
low-tension battery. In this case,

howerver, a special form of inkerruptor

eering job ™), and I bLelieve it
s quite the first
vnteersal 4.0 -D.C. charger has heen
put forward.

420
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SEEGOIE0TRO0SETOR
JUNCTION “PILLARS” ¢
By H.J.B.C. £
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HEN wiring up sets, frequently
1t 13 neeessary to maks two,
three, or sometimes four, con-

nections to one particular point, This
happens generally at a position where
the wiring is already congested, and
consequently makes the work come-
what difficult. Under circumstances
such as theseit is a good plan to choose
a more or less clear space on the base-
board, centrally disposed and within
easy access of the points where con-
neetions have to be made, and mount
a small junction pillar.

LYEITNS

S22

A

Z60G

A simple form is shown in Fig. 1,
A and B, consisting of a small rectan-
gular cbonite base recessed to accom-
modate the screw-head of a small
terminal. This ebonite mount can be
made fast on the wooden baseboard
by two screws. The wires are joined
to soldering tags placed fanwise and
held under the milled nut of the ter-
minal (sce B). This will save a lot of
bother, tend to keep the wiring short,
and result in a neat, workmanlike
finish to the wiring of the set,

Best to Solder

The soldering of terminal tags to
the ends of flexible leads in a set
enables good electrical connections to
be made between these wires when
oceasion demends, for they can be
held together by a nut and screw, and
are readily disconnected if desired.
This is preferable to the practice of
twisting the wires together, for this
results in broken strands. A greater
use of soldering tags in little jobs of
this nature is a practice to be com-
mended to the attention of all home
constructors.
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Another triumph for LEWCOS!

HE LEWCOS DUAL-SCREENED
COILS have been designed to facilitate

the change from the 250-550 Broadcast . .
Band to the longer waves used by Hilversum, No coil chang mng !
Radio Paris, and Daventry. The change is
effected by a switch incorporated in the
coils and operated by a single panel control
in the case of multi-coil sets and a lever in

the case of the single Reinartz Aerial Coil. Perf ectly balanced coils!

The two and three gang sets are perfectly

balanced before leaving the factorv, and are
suitable for use with dual or triple gang Panel Control

No removable screens!

condensers. ) 1ti il :
n multi-coil units!
Ref. No. Single Coil Units Each
DRA/1 Reinartz Aerial Coil - - - - - £1 12 8§ W l h
Malt-Coil it avelength range
nggPNo. ;he SP Ae;llla;l ’C.[‘Od ?nu one Spltllg P i
2 rimary ransformer wi uni ¢
L T il ey 250/550 and 1,000,/2,000
Ref. No. One LP Aerial Coil and two split ’ ’
DSP/3 Primary HF Transformers, the 1ast Per unit . °
with Reinartz Reaction - - 25 00 metres ln one unlt !

Note.—Multi-Coil Urits are supplied complete with panel control as shown.
Obtainable through all wireless dealers.  Full particulars from

: The
LONDON ELSCTRIC WIRE CONVERT YOUR EXISTING SOLODYNE
COMPANY & SMITH’'S LTD. The set of coils DSP/3 is particularly suitable
Playhouse Yard, Golden Lane, London, E.C.1 for the conversion of existing Solodyne Receivers

as the set of three coils will fit exactly into the
space occupied by the old type of three’separate
screens and bases.

See these Units at
STAND No. 113,
Radio Exhibition,
Sept. 24— Oct.

OLYMPIA

Patenl
Pending.

DUAL
(Regd. Trade Mark) ‘ | SCREENED COILS

401
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Gecophone Coil Holder
FIRST-CLASS  two-way  coil
holder at 5s. would have been
a boon indeed a yecar or two

ago. Nowadays “ swinging coils ” are
seldom incorporated in receivers, but
where such are necessary the Geco-
phone two-way coil holder claims
attention. As we have mentioned,
besides selling at a very attractive
price, it is of high quality and must
be produced on mass-production lines,

The * Gecophone '’ Coil-holder.

although it is in. appearance a per-
fectly finished article. The design is
excellent and in its simplicity makes
for robustness. The movement is a
backwards and forwards one and the
gearing is a practical compromise be-
tween * vernier” and direct. The
moving holder cannot possibly move
independently of the control. knob

even ‘when a heavy coil is in it. The¥

accompanying photograph clearly
shows the clean lines of the assembly

of the coil holder and it will be noted

that the component can very easily
be mounted upon a panel.

The “‘ Flatplate ” Aerial

Messrs. A. H. Hunt, Ltd., of Croy-
don, England, rccently sent us one of
their new “ Flatplate > aerials. Con-
sisting of a length of copper sheeting
bent on an insulating support, it is
designed for fixing to the top of a pole
or by brackets to any fairly high
point. Tt ig supplied complete with 50

@ ot MORRERE ¢ SRR el "

feet of insulated down-lead wire at
20s.

It is not unsightly in appearance
and is of robust construction. On test
we found that it has good * pick-up ”
qualities, provided that it is erected
at a fairly high point. We fixed it to
the sill of an upper window, carrying
the down-lead through a lower
window, and even in these circum-
stances it provided good results. It
should prove a wuseful fitment for
people who have not room for the
erection of the usual suspended type
of aerial, or who consider wires run-
ning across gardens disfiguring.

A Novel Rheostat

It would seem an obvious sort of
thing to have an adjustable stop on a
filament rheostat so that a minimum
amount of resistance can he arranged
for, but it is one of those obviously
necessary things which hitherto seems
to have escaped the attention of the
appropriate designers. However, an
adjustable stop is the feature of a
filament rheostat which is now being
mantfactured by Messrs. Rooke Bros.
Undoubtedly, had such a component
been in general use in the past many
a thoriated dull-emitter would have
been saved the ignominy of having to
be run at a white heat in order to obtain
the necessary emission subsequent to
that fatal overrunning, and, further,
no doubt many valves would have
been saved a complete burn-out
through a similar cause. The Rocke
rheostat can be obtained with two
sections, one of low resistance and
one of high resistance, or with the one
winding, but in either case in a very
simple manner the stop can be ar-
ranged anywhere betwecen minimum
and maximum. It is a triumph of
mechanical simplicity, in fact, and it
is a source of wonder to us that no one
has thought of the scheme before. In
other respects the rheostat isquite
conventional, having a dial and
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pointer and means for one-hole panel
mounting. It i1s well made and
operates smoothly and should, con-
sidering the stop feature, prove
popular where such components are
in demand this coming season.

An Efficient R.C. Unit

The new Dubilier R.C. Unit, a
sample of which was recently sent us
by Messrs. Dubilier, consists of a small
base having a mica condenser moulded
mto it and two of those familiar and
efficient * Dumetohm ” resistances.
Four terminals are provided for con-
necting purposes. The Dumetohms
supplied with the unit have resist-
ances of 1 and 3 megohms for the
anode and grid respectively; but,

as the makers point out, other values
can easily be inserted to suit individual
requirements.

The advantage of the

The Dubilier “RC.” Unit. The
*Dumetohms '’ are, as will be seen, easily
removable,

“ Dumetohm ” type of resistance is

that it has negligible capacity or self-
inductance, and it has been proved
to have reliability and constancy
even when carrying fairly high volt-
ages.

With a coupling unit having re-
sistances . of the above-mentioned
values it i3 necessary to employ one

/
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Here is the Condehs‘er
you want for your

new Recelver |

Adaptable to different

circuits. .. Easily ganged

together..
ted from

. Platesinsula-

frame .. ..

Vernier adjustment . ...

Rigidly constructed.

The New

Keystone Universal Logarithmic

Easily ganged in

as many stages

as needed

KEYSTONE ‘MIDGET’ REACTION

Square-Law Type also available (same prices)

Prices:

“ shorting ** impos-
sible. Board mount-
ing (as shown) S/-

Pane! mounting, -
- [

CONDENSER

Ideal for the many positions where a small
capacity condenser is required. Aluminium
shield prevents hand-capacity effects. Special

taper bearing

giving smooth movement.

Capacity -ooo1 mid.  Price 5/6

Write to-day
illustrated

catalogue
ts and

for our new
of

1€8

b o

cesanmunene’,

PETO-SCOTT CO.,,

77,

Single, -0005
KEYSTONE NEUTRA.  wia. .. 138
3 Single, -0003
mfds. .. .. 12/6
LISING CONDENSER %% gingl
. ) -0005 mfds. 276
Suitable for neutral- e BAE .o
ising the electrode”  Less dial in each case.
capacities of all S,_palre sg;ntd&lg:,
types ©of wvalves. couplers, 1 -
LV 5, ete., for gang-
Low . mmimum l‘:;gcsfn‘poses available
capacity, Wide at low prices.
-spacing of wvanes
renders accideatal

ERE i: a Condenser
which has several

unique features that
you have been wauting. It
is adaptable to different
circuits—a great advantage.
Two or three single con-
densers can be ganged to-
gether to form a double or
triple gang, in a few
moments, with the aid of
only a spanner. Both
fixed and moving plates
are insulated from the
frame — another unique
feature! A patented
vernier adjustment is pro-
vided, enabling the capacity
to be varied to fine limits.
Rigidly constructed from
finest materials.

Keystone Fixed Resistors
No. 4 for '25 amp. valves
with 6-volt accumulator.
No. 17 for ‘06 amp. valves
with 4-volt accumulator.
And in many other values.
Price - - - - - 2/6
Resistor only 1/9. Base, 9d.

LTD.

City Road, London.
BRANCHES :—82, High Holborn, London, W.C.1. 4, Manchester St., Liverpool.
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COPEX COILS

— famed for their re-

markable efficiency
Copex coils are being used by all
principal wireless publications by

reason of their remarkable efficiencyv.
All Copex coils are wound with the
best quality LITZ wire to ensure the
lowest possible H.F. resistance and
highest amplification. All Copex coils
are matched within 1 metre, and their
manufacture from start to finish is
supervised by a qualified engineer
whose name is a household word among
readers of ““ Modern Wireless.”

PRICES :

. 250- 1000~

550 2000

metres ‘metres
Aerial Coil - - - -« <« « - @8/« B/«
Split Primary H.F. Transformer - 10/« 10/
Split Secondary H.F. Transformer 10/= 14/«
Reinartz Type Coil - - - - 10- 14~

Six-pin  base with terminals

arranged for easy accessibility - 2/9

=1

COPEX HF.
SCREENING UNIT
{as used in the “Modern Wireless ™ Fiv®

and in the « Wireless Constructor ** “ Twin-
Tune Five.””)

Copex Standard H.F. Screening Unit,
as illustrated, assembled and wired
ready for use 25/-
Standard baseboard (with components,
comprising Keystone Neutralising
Condenser with special long handle,
Copex 6-pin base, vibratory valve-
holder, and Keystone Fixed Resistor),
assembled and wired o 13-
Copex H.F. Screening Box (without
baseboard or components) .. 12/6

PS 908

%
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of the very high “ mu” valves, and
we prefer not to do this more than
once in a receiver. We tested the
Dubilier unit in a set having one stage
~of transfermer coupling, and the
necessary one stage R.C., and results
were excellent. We subjected the
" Dumetohms ” to abnormally high
voltages, and then tested them with
a megger and found their resistances
still closely adhering to their ratings.
The unit is very well made and
occupies very little space on a base-
board. And, as additionally it cer-
tainly operates satisfactorily and gives
every evidence of being perfectly
reliable, we have no hesitation in
saying that we consider
reasonably priced at 7s.

“Ebonart” Station Log Chart

With every “ Ebonart *’ panel sold
Messrs, Redfern’s Rubber Works,
Ltd., are providing a neat station log
chart. This can be fixed in the lid of
the receiver, and should prove most
useful.

‘R.L-Varley Components

The fusion of the R.I. and Varley

interests has, as was universally
anticipated, resulted in the intro-
duction of several new components
of a very high standard. Both of the
original concerns were noted for their
high-grade designs, and the eumula-
tive effect of the amalgamation is

4
NS
18

This is the R.I.-
Varley Multi-Cellu-
lar H.F. Choke. It
has an abnormal
wave-length range
covering both high
and low frequencies
and retails at 9/6.

most marked. For instance, we now
have available a tange of tapped re-
sistances wire wound in accordance
with the familiar and efficient * bi-
duplex ” prineiple. These resistances
arec most useful in modern circuits
and we have had several of them in use
for some time now, and have found
them in every way satisfactory. They
accurately correspond with their vari-
ous ratings, and are as dependable and
reliable and as constant in operation
as they possibly could be. On this
page is illustratoed one of these tapped
R.I.-Varley resistances suitable for
use in R.C. amplifiers. As wll be

it very

seen, it has a series.- of terminals
around its base and these correspond
with a useful range of resistances,
the other connection heing at the top
of the component. Resistances cover-
ing various ranges of values are ob-
tainable, and there is a type available

And hereis the R.I.-
Varley Bi - Duplex
Tapped Resistance.
It is only one of
several types, and in
this case the various
values are obtained
by varying the po-
sition of the one
lead on the hottem §

terminals.

“r
LAY

which is provided with but two ter-
‘minals, the variations of resistance
being obtained by turning the body
of the article round. A switch is in-
corporated in the base.

The R.1.-Varley multi-cellular H.F.
Choke is also illustrated on this page.
This, again, is a most efficient com-
ponent and one that no constructor
need fear will fet him down in a
special receiver where the H.I. choke
is called upon to do vital work. It
has an abnormally low self-capacity
and ample inductance. It is provided
with a substantial base and the wind-
ings are protected by a transparent
covering. It will be noted, too, that
the connecting terminals are widely
seperated. and are very accessibly
placed. In conclusion, modern sets
demand components of scientific de-
sign and of high standards of elec-
trical efficiency, and for this reason
the various R.I.-Varley components
should attain an even greater popu-
larity than was rightly gained by the
productions of the two individual
firms.

Some ‘‘Etherplus” Components §

AMessrs. M. and A. Wolff, of White-
cross Street, London, E.CL.1., recently
sent us several of their * Ftherplus ”
components. Of these the straight-
line frequency variable condenser
appeals to us particularly as being an
excellent production. One of ‘0005
mid. capacity sclls at 12s. It is of
sonnd design, and is very nicely
assemubled. The moving vanes are
earthed to the frame, and this has a
small surface area, bhut is of
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considerable mechanical strength. A
“ pigtail 7 ig provided, and the two
terminals are widely separated but
accessibly placed. The movement
embodies a ball race and a cone
bearing, and is most effective, heing
positive, smooth, and entirely free

" from harsh spots or backlash. The

vanes are made of aluminium, but
are rigidly bolted together. A four-
inch dial is provided, and this has a
large wmilled centre which facilitates
adjustinents. This  * Etherplus ”
variable is, in fact, an excellent
example of modern practice in con-
densers, and should achieve popularity
at the prices asked for the various.
capacities.

The * Etherplus” panel bracket
is O in. in height, and iy a simple
aluminium stamping.  But it is
substantial and quite satisfactory
for use with any size of panel. A pair
of these brackets costs 6d.

The “ Etherplus " lightning arrester
is a combination of an aerial lead-in
tube, an aerial earthing switch, and
a lightning arrester. A set is therefore
protected when one of these devices
is used, even although the earthing
switch be not brought into operation
during a thunderstorm. It is a well-
made article, and should stand hard
wear and the effects of the weather
for a long time. It is available in
6-, 9-, and 12-in. lengths at 4s., 4s. 6d.,
and 5s. 6d., and a £100 free insurance
apgainst damage by lightning is in-
cluded.

Useful Beginner’s Book

“ Fasy Lessons In Wireless,” by
R. W. Hutchinson, M.Sec., AM.I.E.E.
(Price 1s. 6d., University Tutorial
Press, Ltd.). This is an excellent
little text-book and covers the ele-
mentary principles of radio in a very
readable manner. The author has

assumed that his readers have no
knowledge at all of electricity er
mathematics.

» completely self-contained receiver pro-
duced by the Marconiphone Co.
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We have constantly advocated the use of an H.F. stage in the construc-
tion of receivers, and this again becomes recognised as a sing qua non
where the receiver is located at any distance from the local broadcasting
station, and more particularly where the reception of distant stations on
the loud speaker is required.

The @ range of H.F. devices places in the constructor’s hands the
most efficient components which, though many of them have been on
the market for some years, are still in the forefront for efficiency in per-
formance and quality in workmanship.

Each component is designed and manufactured to the very finest limits.
in order to obtain that unequalled efficiency which is a feature of every
(MB‘ product.

In the case of the instruments described for special application in H.F.
amplification, every effort has been made with the utmost success to
eliminate H.F. resistance.

You cannot do better than use ) components when making up that
new set.
“Thereisa @ component for every H.F. Circuit.”’

We give advance notice to the public of our latest contribution to H.F.
Amplification. This consists of the New 4-Electrode Screened Valve
Holder in combination with our Dimic series of Coils.

The compact nature of the layout, the acknowledged supremacy of the
Dimic Coils, together with the workmanlike layout and considered design,
guarantee the highest efficiency

Advance models will be on show at Olympia, and orders should be
placed at once. Circuit diagrams and details will be sent by our Technical
Department to requests accompanied by a stamped addressed envelope.

Box complete with Coil Holder, Valve Holder, and Filament connec-
tions on base. Piice 12/6,

" EXHIBITING AT OLYMPIA—Sept. 24 to Oct. 1. STAND No. 120,

Souh 0 , J Raduether,

" ManuFacturers of Wireless and Scientific Acparatus Slough.

WEXHAM ROAD, SLOUGH, BUCKS

IRISHAGENTS B.N.B, WIRELESS LTD., DUBLIN AND BELFAST

M
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closer to the

We illustrate herewith the

@ BALANCING CONDENSER

Its unique design comprises the following
advantages . High insulation resistance
—high breakdown voltage—calibrated to
allow of resetting—precise adjustments
for critical operation—ease and adapta-
bility in fixing.

Price 4/9 each.

8 DIMIC COIL

Scientifically designed, low loss solenoid,
electrically efficient, mechanically robust,
in fact, like all @ products,. really
sound.

Price 10/- each. Base, 2/6 extra.

@p H.F. CHOKE

Made to deal effectively with both long -

and short-wave frequencies has an in-

ductance of 60,000 microhenries, negli-

gible self-capacity, and a D.C. resistance

of 130 ohms. It is ideal for all purposes.
Price g/- each.

@ H.F. TRANSFORMER

Ideal for long-distance reception and
beautifully made. Unique for its power

of H.F. amplification from 8o to 7,000

metres. Price 10/- each,

Transmilter
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E-never seen to be content in'
wireless, One moment we want
badly a perfect conductor and

the next a perfect insulator. Insulators
and conductors are partitioned out
into watertight compartments as if

~InsuLaTOR G :
Uvoer lesT

b=

fv\
u
Z8/2

The simple testing circuit employed.

the one really did insulate and the
other really did conduct perfectly.
But do they ? Particularly when
does an insulator cease to be a con-
ductor and became an insulator ?
There is an instrument called a
“ megger,” used for measuring the
resistances of insulators. It is almost
foolproof and is graduated in meg-

ohms. A megohm means a million
ohms, There is a portion of its scale
optimistically marked ¢ infinity,”

where it givesup trying. Butitis not
really so simple to reach the infinite

as all that in this world of ours to- .

day.
Leakage Everywhere

Just think. Through an infinite
resistance no current can flow except
it be urged by an infinite pressure.
When the megger gets to infinity it
isnot really anywhere near it, for with
delicate instruments it is possible to
detect minute current flowing even in
the best insulators.

Of course, the resistance is very high
indecd,

The fact is, we get currents flowing
in our wireless sets in all sorts of
unexpected places where they are not
wanted. Streams of electrons can be
detected jostling their way through
our panels from H.T. plus to L.T.
minus, and from valve socket to valve
socket. But the better the materials
we employ the better. they behave as
insulators, and the smaller these

currents,

Grid Leak Tests

Our insulators do not obey the laws
of electricity as regards conducting
so nicely as conductors. Ohm’s Law
tells us that if we divide the pressure
in volts by the resistance in ohms
we get the current flowing in amperes.
But for some insulators the result
varies with the pressure. This is seen
with that half-conductor half-insula-
tor, the grid leak. The older types
behaved like this when tested for
resistance at various voltages :

Megohms
Test Voltage of
Grid Leak
120 1-0
60 1-2
14 1-24
2 1-26

Some interesting ﬁgures are given concernz'ng t/ze current carrying
capacities of many materials known and used as insulators.

By E. A. ANSON.

October, 1927

Megohms
Test Voltage of
Grid Leak
120 1-0
60 1.0
14 1-0
2 1-0

When the voltage is doubled the
current doubles, too, and the resist-
ance remains constant.

In order to discover exactly how
much current was actually leaking
through various materials, the follow-
ing simple circuit was rigged up :

The measuring instrument G is the
important part of the circuit. The
instrument used for these tests wasta
unipivot galvanometer made by the
Cambridge Instrument Co. It is of
the moving-coil type, with a coil
resistance of about 1,000 ohms.

A Sensitive Galvanometer

A full deflection is obtained for
24 millionths of an ampere. A thou-
sandth part of an ampere is called a
milliampere, whilst a millionth of an
ampere is called a microampere or
#A. So the instrument gives full
deflection for 24 pAs.

The scale is subdivided into 24 «A,
and cach microamp. is further divided

N
s

Measuring the current
flowing through a piece
of wood. The material
under test can be seen
just above -the small
screwdriver,

They arve, in fact, crude forms of
detector like a crystal. But the more
modern metallised leaks behave like
this :

406 °

into -2 A, It is possible to read by
interpolation to +1 A and less, or the
ten - millionth part of an ampere.
This is an extraordinarily minute
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PUBLIC
NOTICE. |

I am receiving quite a lot of letters from people who'
say they have seen our advertisements in vardous media in
which I offer free advice. These letters frequently embody
an apology for taking up my valuable time.

Now I wish the public to clearly understand that no

The great Wireless opportunity

Of the year. ! apology is necessary. We have expert tuters for every l
Department, but my special business is to give a]\]dvice ‘]

. . | as to how people can better themselves either in technical
Wll] show you hOW to get 5GB trades or commercial life. There are so many peopie {
" who are in the rut, or think they are in the rut, simp y ;

on your set. ?ccause they caunot see the way to further prosperity.

. | t is my business to show them and to put them on the

Wonderful BBC eXl’llblt. [ right path where they can achieve their ambition.

. i If they have no ambition I cannot help them, I can
The latest developments mn only pity them, but to anvone who has any ambition 1 ;
W- l may be able to give valuable advice, if not, I will say so i
1reless. honestly, but if I can help them, then I will explain exactly !
re how, I will point the road clearly. No matter what your i

Sets fOI' the M]ll]on or the present position may be, if you wish to improve it write
e . to me at this address, tell me how you are employed, what i

Mllllonalre. is your ambition, I shall then reply to you by return and
L, you will not be under any obligation whatever. f

Everystand packed with interest. We teach all the professions and, trades by post in al

] . parts of the world, and specialise in preparation for the
The Royal Air Force Band in exam’nations. -
atten d ance Note Address, The Bennett College, Dept. 134, Sheffield.

Dancing on specially prepared M
floor.

F.R.S.A, M.LMar.E,, A LStruct.E,, M.B,LP.S,, etc.,

, . G f
A0 »/QAG}]%\\ N THE BENNETT COLLECE,

\ SHEFFIELD.

—fAdvertisements

As far as possible all advertisements appearing in “ M.W.
are subjected to careful scrutiny before publication, but should
any reader experience delay or difficulty in getting orders
fulfilled, or should the goods supplied not be as advertised

information should be sent to the Advertisement Manager,
\ “Modern Wireless,”” 4, Ludgate Cireus, London, E.C.4, /

»

REFUSE IMITATIONS;

Mzake sure ol having the
prize - winning original
Former by buving only

oYU | Formers bearing the
,’ADNISSIOI l [ A Trade Mark Be{éol."
* DAILY £ Stand 76
A WS ARG A e L3 B IE TN E BN 54 i olymp‘-a

Sept. 24-Oct. 1

THE BRITISH EBONITE COMPANY, LIMITED.
HANWELL LONDON W.7.

403
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current quite undetectable by most
Instruments we use.

The voltmeter V reads the exact
voltage across-the battery B, which
may be inereased to any amount from
a few dry cells to 600 volts or more.
The voltmeter V was a surplus
government instrument by Elliott’s
which had been overhauled recently
by the makers.

As a test I put my fingers across the
gap for the resistance. This gap, by

the way, was supported in air by.

stout conductors. At four volts the

galvanometer needle hit the other

Insulation between the cells of an H.T,
accumulator is very important, hut it
cannot be perfect |
sidewith a bang and had te be shunted,
for a current of 70 A was flowing
through me. T had a resistance of
only 057 megohms.  Considering
that a current of 100 milliamperes
is generally fatal, it will be seen that
6,000 volts would have had this effect.

However, do not go killing yourself
on the domestic mains, and then
come grumbling to me that they were
only 240 volts | For the human body
does not, for one thing, obey Ohm’s
Law, and, for another, its resistance
does notremain constent.  After a hot
game of tennis I had dropped to only
6,000 ohms.

Some Comparative Tests

Our staple insulator is ebonite.
But tests were made on other materials
in order to discover if they made good
substitutes for ebonite. In our wire-
less sets we often employ grid leaks
from the grid of the detector to L.T.
plus.  These leaks vary from about
3 megohms to 1 megohm or less. Tt
is obvious that unless the resistance
from the grid socket to the other
sockets is very high, our grid leak
may appear to play us false, for it
will be in parallel with other leaks
through the panel.

I found that for satisfactory results
the resistance of the panel must be at
least ten times higher than the grid
Teak—the higher the better. Also the
resistance of the panel must remain
constant and not vary in damp
weather by absorbing our climate in
small but deadly doses.

For these tests small pieces of
materials were cut to a standard

sizeof 2 in. byl in. by § in. thick. If
of wood, they were planed smooth,
but not otherwise treated. All wood
used was well seasoned. Holes were
drilled in each blank exactly 2} in.
apart, centre to centre, and 2B.A.
Burndept terminals inserted. This
left a leakage gap from terminal to
terminal of 4 in. The ebonite tested
was the best quality obtainable, about
twelve months old.
Here is the result :

Volts ICurrent

Material wA Megohms
Ebonite ..} 100 -1 11,000
Ok .. ..| 100 2:2 455
Pine .. ..} 100 {208 4.8
Deal .. ..| 100 [20 b
Mahogany ..| 100 6 | 176

It is obvious from this that ebonite
is far and away the best insulator of
the lot.

But these tests were made under
ideal conditions, with everything per-
fectly dry. So the materials were
soaked in water for twelve hours and
then allowed to dry for twelve hours.
They then felt quite dry; but look
how the wood has gone to bits as an
insulator, whilst the ebonite remaing
unchanged :

Materials Volts Clul;rznts Megohms
Ebonite 100 -1 {1,000
Oak . 184! b 1.7
Pine .. .. 84 1164 62
Deal .. .. 84 | 182 46
Mahogany. .| 841 12 7

The wood—! hopeless, Mahogany

was the best.

It is obvious that water is the

fiend that spoils the insulating pro-

Some acrial insulators of the type tested by Mr. Anson.
was found to have the extremely high resistance of above 100,000 megohms,

perties of many otherwise tolerable
wsulators,  Curiously enough, per-
feetly pure distilled water i3 a better
insulator than even ebonite. But the
slightest trace of impurity, dissolved
salts, cte., makes water a good con-
ductor,
408
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Improving Insulation

Next, the saniples were boiled in
paraffin wax. For an hour they all
bubbled furiously (the ebonite was
not subjected to this treatment),
showing that large quantities of mois-
ture were being driven off. When all
bubbles ceased they were removed
and allowed to drain and cool. Now
look what good insulators they have
all become. Better than ebonite! But,
remember, that they were all, so to
speak, brand-new dessicated samples
from which all moisture had been
forcibly removed and wax had taken
its place.

Materials Volts ()ur;gnt Megohms
Oak .. | 100 | 05 2,000
Pine .. 100 05 2,000
Deal .. 100 -02 5,000
Mahogany 100 -02 5,000

Next came the water test: twelve
hours soak, twelve hours drying—then
test.

Current

Material Volts ‘ 2A IMegohms
0ak 100 1-0 100
Pine 100 1-4 72
Deal 100 5 20
Mahogany 100 -8 125

With the exception of deal results
were good enough to pass the materials
for panel work. It 1s unlikely that a
panel would ever get soaked for
twelve hours.

But there arc still a few disadvan-
tages. Wood requires considerable
work done on 1t, planing, sand-
papering, boiling in paraffin wax for at
least two hours. In addition, wood
warps and is unsuitable for tapping,
although the homely wood-screw will

Wet or dry, an ** egg '’ (right)

be quite casily fixed. However, a picce
of mahogany, well finished, certainly
looks nicer than ebonite.

The effect of dust was tested by
sprinkling liberally the ecbonite test
piece with dust found on a shelf

(Continued on page 429.)
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A Genuine
Spare-Time Business

PATENT - PROTECTED ARTICLES
YOU CAN MAKE AT HOME.

Good Profits
Guaranteed!

F you are interested in any way in Wireless, here is a wonder-
l fully interesting way of making money in your spare time.
Simply write for particulars and by return you will be given full
details how to make at home a
most marvellously improved article
which reduces ihe upkeep costs
of all valve sets, gives splendidly
efficient service, contains no
harmful ingredients whatever, and
which is in enthusiastic demand all
over the country.

NO *“ PLANT” NEEDED

—The Kitchen Table or RECUPERATING AGENT .

Any Small Out-building
Can Be Your * Factory.” IN THE :

The work is fascinating. You can
put in just as many or just as few
hours work per weck as you desire.

The children can help. There is .
no mess, no smell, nothing dis-

agreeable whatever, nor isgthere DRY BATTERIES'
any inconvenient demand on
space. A spare room, an outhouse,

or even your kitchen table can be Itf is the Elnce X?u pay per h(l;ur
. - used as your ‘‘ factory "—a fac- of enjoyable radio reception that
Is your spare time wasted time ? - PN A
Why not {urn it to good account g‘;rye‘l"gctgfi’é‘t machinery, or Plfae‘it matters, not the price you pay
and change the whole of your © - nt. e v
futur: lifegfor sorenething begtery:nd simple tools needed you are shown ) for your dry battery'
bigger. how to make yourself, or buy for

Hellesen Dry Batteries have been known
for over forty years as the best in the
world. The No. 7 recuperating agent marks
a development to meet a new need; the
old Hellesen standard of construction, the
best material in the hands of expert work-
men, remains.

a shilling or two.

OUTPUT EASILY SOLD

Each article you make is protected by
Royal Letters Patent so that your rights
cannot be infringed. The market is
immense and only one person per 50,000
of the population is granted a.licence.to
manufacture, thus giving you a huge
field for sales at a very 'big profit. The
articles you can produce ;without any
mechanical skill or talent are manifestly
superior in quality and value for money
to anything on the market, 'and if” you
bave the least difficulty in disposing of
your output to friends, private owners of
wirelegs sets, wireless or electrical dealers
in your district, arrangemgents will be
made to take it off youf hands, thus
guaranteeing your profits !

Think of what you could do with
pounds extra per week! Think of the
delightful hobby you can pursue instead Why not make money this easy,

of finding time hang heavily on your Shati
hands! Think of the new and most fascinating way ? - Remember

With a quadruple insulation and sealed
cover, buy a Hellesen for safety and
satisfaction.

60-volt ‘“WIRIN’ 12/6
99-volt “WIRUP " 21/-

(Postage Extra.)

All types, voltages, etc., in Double and
Treble capacities for H.T. and L.T.
Supply. Ask your dealer for the type

: to suit your set and get the maximum
interesting field ened t you as a that profits are guaranteed, a?‘d' : > :
responsit‘ﬂi o mas‘;gr man‘?, !}—-and do  that the coupon below brings you service, or write us for full particulars.
not delay a single moment in s¢nding the FULL particulars FREE ! Obtainable at all Radio, Electrical and General Stores,

toupon below !

Send this form now for full particulars.

‘““MAKE-MONEY-AT-HOME”” COUPON

To THE ENGLAND-RICHARDS CO., |

Harrods, Selfridges, ete., or direct from

A. H. HUNT, Ltd, ( P¥*), CROYDON, SURREY.

102, KING'S LYNN, NORFOLK.

Sirs,—Please send me at once, and FREE, full details as to how 1
can Make Monev at Home in my spare time. 1 enclose 2d. stamps
for postage.

Print your name and address boldly in capital letters on a plain sheet
of paper and pin this coupon to it.

“ Modern Wireless,” Oct. 1927.
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THE LONDON ELECTRIC STORES, LTD.
Stand No. 221.

The well-known West End whole-
salers, Messrs. The London Electric
Stores, Ltd., are exhibiting at their
stand No. 221 representative examples
of branded radio components and

also their own particular specialities.

These latter include the L.E.8. earth
tube, L.E.S. M.11 coil holder, L.E.S.
Elot Poly-wave coil, L.E.S. semi-
fixed resistors, etc. An interesting
component is the radio control clock,
for which the London Electric Stores
Ltd. are acting as sole concession-
aires. The listener can set the clock
to a given time at which a broadcast
item is due to appear, and the set is
automatically switched on at that
time. Similarly, the receiving set
can be switched off at any predeter-
mined time set by the clock.

THE LONDON ELECTRIC WIRE CO., &
SMITHS, LTD.
Stand No. 113.

Among the famous lines for which
the “ Glazite” people are noted,
visitors to this stand should make a
point of examining the new *“ Lewcos ™
coils and coil units on show. These
include six-pin hinocular coils, the
gauged ond screened coil units, centre-
tapped coils, and sundry six-pin coils
and bases. The various types of wire
made by this company are also worth
considerahle attention, the whole
stand forming a most attractive
exhibit.

MARCONIPHONE.
Stands Nos. 128 to 135.

Marconiphone are showing a larger
and more interesting range of exhibits
than ever before.

The stands are in.two large blocks,
comprising Nos. 128-131 and 132-135.
Features are the elimination of bat-
teries entirely on several receivers,
the mains being the source of H.T.
and L.T. energy ; the new and power-
ful super—heterodyne model 827
constructors’ sets, three and four‘
valvers, which ‘can he opcrated
ontlrely from the mains; L.T. units
and H.T. units, and combined
“ power " units, including very cheap
models for small receivers; new
Marconi Economy valves; indirectly
liented cathode K valves, and the new
Marconi screened four-electrode valve
5.625.

L. McMICHAEL, LTD.
Stand No. 120.

The famous ” Dimic Three” re-
ceiver, which appeared last year, is
again being shown, but with many
internal improvements. Other ex-
hibits include some new receivers,
notably four- and five-valve portakle
sets, and a series of scts for home
construction. Other lines to be seen
include H.F. chokes, Dimic and
Unimic coils, semi-aperiodic H.F.
transformers, semi-fixed resistors, two
ranges, 0-6, 0-30, mulfiple switch,
L.F. choke, Dimic metal screening
box, H.F. transformers.

C. D. MELHUISH.
Stand No. 231.

A three-speed vernier-dial is one
of the most interesting exhibits. on
this stand, ratios of up to 500 to 1
being obtainable.

METRO-VICK SUPPLIES, LTD.

Stands Nos. 1565 and 158.
Ranges of Cosmos Short-Path
valves, Cosmos sets and components
are on view, and form an attractive

array of well-made apparatus.
Among the new valves are two néw
ones for operation from A.C. mains
with special adaptors so that they
can be used in any set without
alteration of the wiring. These valves
correspond to the Cosmos Red and
Green spots for detection and general

purpose work in the case of the latter,

and for last stage and L.F. work in
the former type. New valves appear
in the “ ordinary *’ types in the forms
of the 8.P.16/B, a low-consumption,
general-purpose  valve, and S.P.
18/ RR (Double Red Spot), a 2-volt
power valve.
S.P. 50/R (Red Spot). This valve
is egpecially suitable for use as a
last-stage power valve, and is also
an excellent valve for use in reflex
circuits.

M. P. A. WIRELESS.
Stand No. 5.

A complete new Tange of loud
speakers is the chief attraction of thiy
exhibit, though ‘the well-known
“ transportable ” sets are also well
in evidence.

THE MULLARD WIRELESS SERVICE
0., LTD.
Stands Nos. 44, 164, 165 and 166,

Each of these stands will be of °

interest to the radio public, inasmuch

as they reveal many interesting

developments in valve constructlon

wireless accessories, and speakers.
The exhibits comprise a complete

series of P.M. valves covering every

possnble operation for 2- volt 4-

410

Also S.P. 50/B and the’
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volt' and 6-volt L.T. supplies. This
P.M. series has new features that

will prove of intense interest to all -

valve users.

In several valves, notably the
P.M.3, P.M:3A, P.M.5B, and P.M. 5X,
the filament consumption has been

reduced from 0-1 to 0-075 amp., while

a new 2-volt ““super ” power valve
is making its first appearance. This
valve, the P.M. 252, will carry a grid
swing of 15 volts, and is a real

“super . power valve. It takes
03 amp. at 2 volts for filament
consumption.

Two models of the Mullard Pure
Music Speaker are being shown,
while the P.M. resistance-capacity
coupling unit will appeal to those
who favour resistance-capacity ecir-
cuits.

THE NEW LONDOIlf ELECTRON WORKS,
TD

Stand No. 70.

Famous for its Electron wire, this
firm is showing in addition to that
wire a special extension wire, an
earth mat, strip aerial, and two
types of loud speaker, one of the
horn variety and a cabinet model.

OLDHAM & SON, LTD.
Stand No. 71.

As would be expected, this stand
is devoted solely to accumulator
exhibits, all tvpes and classes of
secondary batteries heing on view.

ORMOND ENGINEERING CO., LTD
Stands Nos. 72 and 73.

This firm is now offering a new
R.C.C. unit which has been produced
for valves of the high “mu” type.
Fixed resistors are also being shown,
and a new logarithmic condenser,
available in three capacities. The
usual, and many improved models of,
slow-motion dials for which this
firm is famous may also be seen.

PETO-SCOTT, LTD.
Stand No. 163.

The exhibits on this stand include a
wide range of new-radio receivers,
while there is also & complete range of
the well-known Keystone components
and Copex screened coils and screening
devices.

PORTABLE UTILITIES CO., LTD.
Stand No. 94.

This firm has many new lines on
view, and the stand is well worth a
visit. The famous “ Eureka ” trans-
formers, both H.F. and L.F. types,

are, of course, in evidence.

PRECISION SCREW CO., LTD.
The exhibit on this stand consists

mainly of Collinson inductances and. -

e

{Continued on page 412.)
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A RADIO BOOK
EVERY ENTHUSIAST
SHOULD HAVE

SET BUILDERS! The World's Greatest Radio Publication is Here.
EUROPEAN EDITION OF CITIZENS’ RADIO CALL BOOK

Contains full details of very latest American Circuits and Receivers.
Graphic illustrations and diagrams, constructional data and other
information énabling the novice to construct the World's finest sets.

Full list of Broadcasting Stations, helpful hints and tips. Unquestionably
the finest value and most useful book of the day. Over 200 pages, size 9”
by 12", crammed full of information and hundreds of illustrations. Sept.
issue is now ready—Secure your copy at once and get to know about the
most up-to-date developments in Radio.

The European Edition of the Citizen’s Radio Call Book is on sale at all
W. H. SMITH & SONS’ Book Stalls and can be obtained also from
The ROTHERMEL RADIO CORPORATION of GREAT BRITAIN,

] The component parts for making |
these sets are distributed throughout i

| Great Britain by the ROTHERMEL
I RADIO CORPORATION of 24, |
Maddox Street, W.1, and may be |

mm  obtained from all high-class dealers.

I —

CHICAGO,

Ltd., of 24, MADDOX STREET, W.l. In France, BRENTANOS LTD.
Price 3/= per copy.

THE CITIZEN’S

Published by . Send P.O. to-day.
RADIO SERVICE BUREAU,

ILLINOIS, UNITED STATES OF AMERICA.

HANDBOOK
1/-

A fully illustrated well-

compiled work on the

construction and uses of

Formo components, in-

cluding Blue Prints, etc.

SPECIAL TEST REPORTS, ete. -
FORMO-DENSORS.
SELF-SUPPORTING AIR

COILS.
L.F. = AMPLIFICATION
LOG CONDENSERS.

By
Mr. J. H. Reyner,
B.Sc., A.C.G.L, D.LC.,
M.ILE.E., M.Inst.R.E.

. and

Mr. H. J. Barton Chapple,
Wh. Sch., B.Sc. Lond.,
A.CG.I,D.LC, A.M.LE.E.

LOG (or Mid-line) CONDENSER.

The design of the Condenser is similar
to our S.L.F. Condeunser, but consider-
able improvements have been made.
Feet have been formed to the bottom of
the bracket, which now permits Base-
board mounting, as_well as panel

mounting. Price
'00035, '00025, ‘0005 each 1 0,6

Crown Works, Cricklewood, N.W.2
’Phone: Hampstead 1787
Northern Representative : J. B. Levee,
. 23, Hartley Street, Levenshulme,
N Manchester.
'Phont Heaton Moor 475.

ec a.mi 81, Nationa! Radio
Exhihition — OLYMPIA
September 24th to October 1st.
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“REFINEMENT

L. & P. VARIOHM

BASEB OARD Suitable for all present-day Valves.
- . Calibrated in ohms, enabling accurate
VARIABLE setting.

1.
2
3. lnstantly reset if Valve or Accumula-
R E S l S T O R tor changed.
4 g 4. Off position for neutralising purposes
——y 5 ire-wound, of best-quality resistance
g wire.
6. Resistance floating on springs ensuring
even contact,
7. Unconditionally guaranteed.
From all good dealers or direct fram:*

LONDON & PROVINCIAL RADIO
COMPANY LTD., COLNE, LANCS.

Price 4/-

B 2 | THERE IS NO SUBSTITUTE E

CUT THIS OVl
FOR CARINETS

and post to us for new FREE Ust dllustrating
Cabinets as shown in * Modern Wireless,”
elc., elc.

NAME

ADDRESS

........................................................ eosesve

{Write in block letters, please.)

CARRINGTON Mfg. Co. Ltd,

CAMCO WORKS, SANDERSTEAD ROAD,
SOUTH CROYDON.

Telephone : Croydon 0623 (2 lines).
Olympia: Stand No. 12,
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formers suitable for all purposes. In
addition, a special set of five short-
wave coils 1s on view, and also a new
R.F. choke of novel design so that
three different values are obtainable.

W. G. PYE & CO.
Stand No. 136.

The new range of Pye sets for this
season is noticeable for the meticulous
attention given to mechanical details.
This has resulted in a series of re-
ceivers that make a special appeal to
all who have only a limited or even
non-existent knowledge of the techni-
calities of radio. An additional advan-

tage is that speaker, batteries, and
aerial are all included, each  receiver
being completely self- contained.

In addition are being shown series
of chokes and L.F. transformers for
which this Cambridge firm is famous.

RADI-ARC ELECTRICAL CO. (1927).
Stand No. 3.

The chief exhibit here is the
*“ Liberty ” two-stage R.C. coupled
unit. This forms a neat little unit at
an attractive price, and is for incor-
poration in any kind of receiver
utilising resistance-capacity coupling.
Suitable valves are, of course, easily
obtainable.

REDFERN’S RUBBER WORKS.
Stand No. 84.
The famous * Ebonart” radio
panels forins the main exhibit, while
next comes a special coil former which
is designed to give maximum effi-
ciency for single-layer windings.

REGENT RADIO SUPPLY CO.
Stand No. 257.

A series of mains units, of all types
and sizes, form the ““ main ”’ exhibits
here. These consist of L.T. and H.T.
“ power 7’ units, or separate battery
eliminators, and are also shown in-
corporated in complete “ mains”
receivers.
formers and chokes for battery elimin-

ators and a series of rectifying valves. -

R.I-VARLEY.
Stands Nos. 5 and 143.

The outstanding exhibit shown by
this go-ahead firm is a receiver de-
signed for the new double-plate H.F.
self-balancing valve. The set shown is
known as the Interdyne (illustrated on
page 334), and has five valves. It is
claimed that results equal to those

Other items include trans-

from a good eight-valve set are ob-
tained with this new system. Other

" lines include the new straight-line L.F.

transformer, the new H.F. choke,
resistance-capacity units, and many
other well-made and efficient products
of the fusion of two famous firms.

SIEMENS BROS. & CO., LTD.
Stand No. 150.

Stemens Brothers & Co., Ltd.,,
exhibit on Stand 150 concerns primary
batteries for H.T., L.T., and grid-bias
purposes.

The H.T. dry battery is still the
most popular form of H.T. current
supply used by the general public,
and therefore a considerable portion

-of the exhibit is devoted to this form

of battery.

Prominent among the H.T. batteries
are the new ‘types at low prices, of
which the ° Power” batteries are
worthy of special attention from those
who prefer large-capacity batteries
but have not so far used this type
owing to the somewhat high cost.

A. J. STEVENS & CO., LTD.
Stands Nos. 27 and 159.

Two new lines are being shown by
A, J. 8, Ltd., namely, a cone loud
speaker, and a two-station portable
receiver. Other exhibits include two-,
three-, five-, and seven-valve receivers
of up-to-date design.

STRATTON & CO., LTD.
Stand No. 77.

The new lines here shown comprise
the following :

A three-valve short-wave receiver
tuning from 18-120 metres, capable of
loud-speaker reception of the Ameri-
can short-wave stations, and also
adaptable for use on the broadcast
band.

A new four-valve receiver (called
the *“ Eddystone Seientific Four”) with
screened and neutralised H.F. stages
and interchangeable transformers,
which provide for full efficiency on
high and low wave-bands.

Other items are short-wave tuning
units for 18-120 metres, forming the
complete grid inductance and reaction
portion of a short-wave receiver, and
a new high-frequency choke for 25
metres—3,000 metres retailing at
6s. 6d.

Special aerial and H.F. transformers
on special low-loss paxolin formers.

SYLVEX, LTD.
Stand No. 228.

“ Sylverex ” and “ Reactone”
crystals, permanent detectors, vari-
able condensers, inductance coils, etc.,
are being shown, while an interesting
and unusual exhibit is a case showing
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all the ingredients used in the manu-
facture of synthetic crystals of the
galena type.

THE TELEGRAPH CONDENSER €O., LTD.
Stand No, 115.

The exhibits of this well-known firm
are mainly confined to fixed conden-
sers, but a full range of these will be on
view. Some complete A.C, and D.C.
eliminators are also to be seen, and are
worth close examination,

TUNGSTONE ACCUMULATOR CO., LTD,
Stand No. 98.

A wide range of batteries is to be
seen here, with H.T. models varying
from 12-96 volts. These have an
actual capacity of 3 amp. hours, and
are of fgital interest to the users of
multi-véalve receivers.

C. A. VANDERVELL, LTD.
Stands Nos. 157 and 212,

Among the new lines well worth
attention at these stands are the two
comp‘ete sets, the three-valve portable
receiver and the three-valve Baby
Grand.

The latter is a very handsonie piece
of work, as will be seen from the
illustration on page 334.

WALKER BROTHERS.
Stand No. 99.
A full range of all weoden loud

speakers and horns is seen here, to-
gether with portable and self-con-
tained cabinets for the construction of
wireless receivers.

WATMEL WIRELESS CO., LTD.
Stand No. 1.

Among various exhibits the follow-
ing new lines are of interest to the
home constructor. A fixed grid leak,
fixed grid condensers, and earthing
clips; while the ordinary listener
will be attracted by a new two-valvé
set for broadcast reception.

THE WET H.T. BATTERY CO
Stand No. 16.

The Standard Wet H.T. Battery
Co. is showing a new type of Leclanche
wireless battery.

Batteries of different voltages will
also be shown in sizes to suit from
one-valve receivers to nine-valve
super-heterodyne sets. Aninteresting
demonstration wiil be that of a seven-
valve super-heterodyne being sup-
plied with H.T. current from a No. 3
size 91-cell Leclanche battery.

WHITTINGHAM, SMITH & CO.
Stand No. 97.

Two new receivers form the main
exhibits under the trade name of
“ Portadyne ” sets. The first is a
“ gtandard ” five-valver and the other

{Continued on page 414.)
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Variable—but always
consistently excellent

ALA

Igranic Low Loss Square Law Variable

Condenser. Would transmitters build the Igranic Square Law Condenser into their
+00015 mfd. 12/-. -0003 mfd. 14'6. ST s i 3 fe 3 :
'0005" mid, 17/6. o e e apparatus had it not such instrument precision? That is a standard to

which few condensers dare to aspire. It is this standard you should bear
in mind when next you buy a variable condenser—you have only to say
“Igranic ” to get it. All condenser needs are provided for in the Igranic
range. There are Square Law types of Igranic and Igranic-Pacent design
—the Igranic ‘ Lokvane ''—the Igranic Dual—a special Low Loss Trans-
mitting model and the Balancing and also the Micro-Condenser.

Write for the booklet J.281 which describes them.

We are exhibiting at the
Igranic ‘¢ Lokvane’’ Square Law Vari

able Condenser, ) NAT]ONAL RADIO

Prices 8/6, 9/6 and 10/6.

EXHIBITION, OLYMPIA

from September 24th
to October 1st, 1927

STAND Nos.

148 and 149 149, Queen Victoria Street, London.
Works : BEDFORD,

Dranches :  PirainousM Briston  CarpirF  Grascow Legps MANCHESTER NEWCASTLE

M A4A444 4444 44044404

Tgranic Low Loss Dual Variable Con-
denser (Sqnare Law Type).
Capacity -0003 mfd. (Dual) 19/6.

s -0005 ,, 5 24/6.

\/\/\/"'

“POPULAR WIRELESS”

publishes articles of interest to all
classes of radio enthusiasts, and is the

LEADING RADIO WEEKLY

Full constructional details of efficient,
dependable sets are published weekly,
and every phase of radio development
is dealt with. ‘“Popular Wireless” is

ON SALE EPVERY THURSDAY
rice 3d.

Place Your Regular Order Nouw.
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is an attache-case model, also employ-
ing five valves but being completely
portable.

WILKINS & WRIGHT, LTD.
Stand No. 95.

A series of “ Utility ” components
is to be seen here and many lines make
their first appearance. The additions
include a new on-and-off switch
designed to act as a main switch for
cutting off L.T. supply. TIts design
is of the push-pull type, and in order
to reduce electrical resistance to a
minimum contact is made through
twelve points.

Other 1tems have among them the
new Micro-dial and some new logarith-
mic condensers. These include the
well-known feature of ball-bearings,
etc., so long employed by the manu-
facturers of “ Utility ” products.

WRIGHT & WEAIRE LTD.
Stand No. 253."

Among many exhibits mention
must be made of a new automatic dual
coil holder which takes three ordinary
plug-in coils, for high and low range,

the centre coil being the reaction coil.
When swung over to the right the
setis ready for5 X X,sand when to the
left the ““ local ”” isreceived ; when the
coil is dead centre the set is switched
off, the aerial and earth heing shorted
and the filaments turned off. Other
novel and interesting devices too
numerous to mention here are to be
seen, and the reader should certamly
pay a visit to Stand No. 253, -

FRHDHSTBIBLBBIVEDBHY

% AMERICA’S RADIO &
2 PROGRESS &

SBBIPEGBBEVDHBEIBHEE

ORE than 182 broadcasting
stations under construction
in U.8.A. have been obliged

to suspend operations until they have
obtained a permit from the Federal
Radio Commission. :

A report of the Depa‘rtment of
Commerce shows that the Federal
Radio Commission will have 733
stations on its hands which, if per-
mitted to continue operations, must
be squeezed into 89 wave-lengths.
If the waves were divided equally
this would mean about eight stations
on each wave-length. Since the
breakdown in regulation last year
there have been 230 new stations
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licensed ; 50 stations have changed
their position; 197 stations have
changed- power; 111 stations have -
changed wave-length; 182 stations
are under construction and 78
stations are planning to increase
their power!

Piano Speaker
A new principle in connection with
the reproduction of radio is brought

. forward by the International Radio

Corporation of Pacific Electric Build-
ing, Los Angeles, California, who have
recently placed on the market-a loud-
speaker reproducer unit which is
not provided with any horn or other
gound-producing channel, and which
is adapted to be screwed on to
the back of the sounding-board of a
piano or underneath a grand piano.
In this way the vibrations from the
reproducer “unit are gommumcated to
the piano sound-board ~which is
eminently adapted for the reproduc-
tion of different tones, and it is claimed
for this instrument that, used in this
way, it takes a,dvantave “of the
acoustical properties ~ of “the piano
sound-board which are aided by the
presence of the whole set of strings
of the piano acting as a sound rein-
forcer. This instrument is known as
the Rotofor Radio Piano Speaker.

MAGNUM

R c

COUPLING
UNIT

WHICH INGORPORATES A VIBRO
ALVE HOLDER -

This mstrument has Dbeen designgd to meet
the modern demand for true reproduction now
made possible by the recent introduction of
valves specially designed  for Resistance.
Capactty COuphn% the inherent virtues of
.which are now fully recognised, the principal
one of which, however, is faithful and pure
reproduction over a wide scale of frequencies,

This Unit contains a correctly proportioned
Condenser, Anode Resistance, and Leak of a
apecial desxgn to eliminate all possibility of
variation due to climatic condmons These
elements are sealed in a Bakelite Moulding,
which, as will be seen in the_illustration,
embodies a Magnum Vibro Vaive-Holder.
Nickclled terminals and also solder tags are
provided.

The Unit 1s supplied in neat carton, includ-
ing fixing screws and circuit dmgram, the
general finish of the instrument being of the
higlk standard associated with Magnum

Products.
erice 1076

Size: Height 13 in. Overall dia., 3 in.

A highly efficient 3-valve Recelver can ‘be
simply and cheaply constructed by the use of
twe of these Units. Full particuiars and con.
structional details will be supplxea free on
application. BLUE PRINTS 1/6 FACH.

et o b et b b o = O B et D O N S OB = RO D0 G4 N =

CONSTRUCT THE
“SUPER-SCREEN” FOUR

as described in this issue.

Radmn Panel, 24" x 8 x 3/16", ready drilled
J.B. Slow-Motion (“un(lumels ‘less dialy ..
Ormond Vernicr Dials .
6-Pin Bases
Magnum _Single Coil-Holders ..
Midget. Condenscr, 0001 mfd,
On-off Switciies -
Magnum_ Vibro Valve- Holders .
Special Valve-Holder for 8.625 valve ..
Mansbridge Condensers, 0-2 mfd. .
Mansbridge Condenscrs, 2 .
Lissen Rheostats, 7 ohms
Dubilier Anode Resistance, 250, 000 “onms
and Base -
Burndept Reslstnrs “and Baws
Dumetonm Holders .
Dubilier Grid Leaks, 2 m(g
Dubilier Grid Leak, 0-25 meg
Dubilier Grid Condenser, -000 type [3
Dubilier Grid Condenser,
Dubilier Grid Condenser, ’-0
Dubilier Grid_Condenser,
R.I.-Varley H.F. Choke
R.I.-Varley L.F. Transformer
Flashlamp Fuse and -Holder
Magnum Copper Screening-Box and quz bm rd
Special Coii, as described . -
Terminal Strip, with 9 terminals ...
Formodenser, .-0005 to -0001
Lewecos Binocular Coil for W. avetlap
Connecting Wire

Yt e

PWORVAWTW ST A"

HO0R00H0HOR0CHNNC I OAODHOHNOOODD

mfd.

"

(ué'\i type) .

I
WONPONHIOANWRNINGH -

00000 OHOOOODO0000 OOOOOOOOOOHOh
w

£11 10 O

Prices of Cabinets 0! various types on applicalion.
of the above parts sup{ulred separately as required.
Note.—Where a complete set of components is pur-
cha.sed together, Malcom Royalties at the rate of

Any

2/6 per valve-holder are payable.
COMPONENTS SUPPLIED FOR_ALIL, SETS DESCRIBED
IN THIS ISSUE.

Send stamps for new catalogue containing Full Con-
range of

structional Details of our new Magnum

MAGNUM

TELEPHONE ! HOP 6257

286,B0ROUGH HIGH ST.
~ LONDON.S.E.I
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The Latest Development in
SCREENING
as described in last month’s
¢« Modern Wireless.”’

Copper Screening-Box with detachable Lid.
Oxydised Copper " finish, 12/6.
Copper Screening Unit, as illustrated above,
with the following components mounted on
baseboard :

1 Magnum XNeutralising Condenser

1 Magnum Vibro Valve-Holder

1 Magnum Fixed Resistor

1 Magnum 6-Pin Basé

25/-
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SEEN THESE NEW PRICES?

Just take a glance at them—they " will interest you.
Makes you wonder how a condenser that contains so many

. advantages can be made at such a price !
( :RA E y I SM ANSHIP Hydra Condensers operate at high voltages with no danger
. of breakdown, have high megohm resistance and low.

variation, and are neat, rigid and compact.
HE wireless cabinet Use Hydra Condensers in your set and your eliminator be-
illustrated here is one cause they work in a background of dead silence, and are made
ustratec acre 1S O by afirm who have been manufacturing condensers for 28 years.
of the many designs which

the craftsmen of V. C. Bond j _REVISED PRICES : 5?)8%3%,%0,
have brought to perfection. . }'g
Sound construction and

beauty of design are the
hall marks of our cabinets,
whether of our own design
or built to your order.

A bedrcom chair and trouser
press  combined  provides
another example of VEE CEE
BEE quality which serves a
double purpose. It is not
only a beautiful piece of furni-
ture, but an unseen fvalet:,’ltoo. OEN
Write to-day for free illus- S
trated partics\lxlars to con &R
ACTUAL MANUFACTURERS
V.C.BOND & SONS,
61,The Grove, Mare St.,
Hackney, E.8. ~

The Zenith of Quality

[ on uFJ

d Irish Free State Disiributors: Briscoe Importing Co., 9, Astons Quay, Dublin,

RUM CONTROL

*Phone: Clissold 0883. Est. 1899,
‘Grams: ** VeeCeeBee,’’ Hack,
London.

—.
—
1]

I T A I e i I @ I(l

BETTER THAN WIRE WOUND
the patent

new process

........................... RESISTANCES

t "These new process Resistances are an
STAND : improvement on wire wound types—
]

218G : dead accurate—cannot vary—are her-

f ¢ metically sealed—even boiling in water |
: OLYMPIA : does not affect them. ) 5
rere e : Anode Resistances 50,000 {0} meg. 2'3 -5 meg. |
‘Guaranteed for Ewver. ‘l

I

MEGITE—Grid Leaks. ~ OHMITE—Anode Resistances. |

Advert of the GRAHAM FARISH MFG. CO., 17, MASONS HILL, BROMLEY, ‘

» MODERN WIRELESS
‘ Advertisement Rates
SINGLE insertion - - -%245 O O

per page and pro rata

6 CONSECUTIVE insertions 42 10 O

per page and pro rata

12 CONSECUTIVE insertions 40 O O

per page and pro rata
ONE INCH single col. (2}in.wide) 1 15 O
Minimum Space, half-an-inch - 17 6

IMPORTANT. Copy and Blocks must be in hand by 12th of ‘each
month for issue published 1st day of followinz month,

All communications respecting advertising must bs mads to

JOHN H. LILE Ltd,, 4, Ludgate Circus, London, E.C.4

You can now improve your panel appearance, provide
for finer tuning, and model your receiver on latest
designs by using the new Silver Marshall No. 805 Drum
Control Unit. The unique appearance of this control is
shown in the illustration. It is designed for use with
cither three- or single-hole mounting condensers which
can either be mounted on the right- or left-hand side of |
the dial. Scale can be illuminated, if desired, by means
of a panel lamp, for which bracket is provided. The
No. 805 Drum Control is easily fitted and can be
furnished either separately or complete with either 3
*0005 or "00035 Modified Quaker S.L.F. Condenser.
No, 805 Drum Control complete with lamp bracket
" for illumination .. . . 15/-
No. 805 Drum Control complete with lamp bracket
and ‘o005 or ‘00035 Quaker Modified S.L.F.
Condenser .. . .. 22/6

Send to-day for our new Season’s temporary catalogue supplement.
1L's free,

THE ROTHERMEL RADIO CORPORATION
OF GREAT BRITAIN, LTD,
24-26, Maddox Street, London, W.1.

Tele. Nos.: Mayfair 578 and 579. *Grams : Rothermel, Wesdo, Londog,

T T T R e e T R AR AR RATER]
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£ RADIO NOTES AND NEWS OF
= THE MONTH

A feature in which our Contributor brmgs to your notice some of the
& more interesting and important Radio news items of the month.

2 Conducted by P. R. BIRD.
g@.@%@@*% EHFEHOLERHLERODRHBHRD

Let’s Go To Olympia
o much has now been written
about the National Radio Ex-
hibition at Olympia that there
is a danger of our not seéing the wood
for trees. Here, however, are a few
really émportant tips :—
Foob :—Cafe open all day.
FemiviniTy :—Admitted with pleas-
ure, and will find plenty of interest.
Exgrcise :—Dodging people you
don’t want to see; also -
DanciNe :—Royal Air Force string
band: (Good floor.)
Rovute :—District or Met., change at
Earl’s Court ; many direct ’buses.
Rapro:—All sorts, at ‘all stalls, all
prices, all alive-o!

. What Next?
Now that the Post Office, after

, stations,
them are free to carry out further .

BORBRVDBBB G

the engineers who built

beam tests with telephony Apart
from those stations comprising the
Empire wireless chain the Marconi
Co. has a beam station of its own at
"Dorchester.
work with South America, and it is
understood that speech and music
are to be superimposed on the Morse
signals, to See if the service can “ carry
double.” If so, the other beam
stations would doubtless follow suit,
and the Empire Wireless Chain would
be threaded with pearls of speech.

Empire Broadcasting
Contrary to the expectations of the
B.B.C. tremendous enthusiasm has
greeted the too-long-delayed inception
of Empire broadeasting. The Post-
master-General has granted . the

This is for telegraphic .
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cuse, of Coombe Dingle, Caterham,
Surrey. Programmes from this well-
known amateur station (2 N M) are
now being regularly despatched to all
parts of the Kmpire. And there is &
widespread conviction that the pro
grammes could not be in better hands

2 N M’s Great Experiment

As at present arranged, Australia
and New Zealand are to get an hour’s
programme at 7 a.m., and at 7 p.m.,
every Sunday. Tests will be made to
discover the best hours for trans-
mission to Africa, Canada, Straits
Settlements, and other far-flung out-
posts of Empire, and upon these tests
the times and wave-lengths of future
transmissions will be based. 32F
metres is the wave-length that Mr.
Marcuse has been using for- 2N M’y
pioncer Empire programmes Good
tuck to” him !

A Sign of the Times

Have you noticed that already
there is a very marked improvement
in long-distance reception, due to the
darker days ¥ Not only do the Con-
tinentals come in earlier in the even-
ing, but they have developed a de-
lightful daylight punch that speaks

~ well for winter reception.

exhaustive tests, has approved and
accepted the new wireless beam

‘Dont miss the —
PERFECT “IVE

Stand No.85

NATIONAL RADIO EXHIBITION

Make a special point of visiting our Stand and
you will find there the results of radio research
embodied in five Condensers which are as
perfect as modern science can make them. Our
New Logarithmic models, illustrated, combine
Accuracy and Precision to a point never before
attained in any condensers.

Our S.L.F. models are famous throughout
the radio world for their perfection of design,
workmanship, accuracy and finish. Conclusive
proof of their excellence is that they are being
consistently recommended by the Technical
Press.

Our Neutralising model is fhe Neutralising
Condenser which cannot go wrong. Far and
away ahead of all older models, it eliminates all
trouble from any Neutrodyne Receiver.

Remember the Perfect Five.
1. J.B. Log. Plain. 4, J.B. S.L.F. Slow
2.J.B.Log. Slow Motion (J.B. True
' Motion. Tuning S.L.F.).
3. J.B. S.L.F. Plain. 5. J.B. Neutralising.

necessary licence to Mr. Gerald Mar- (Continued on page 418.)

J.B, Log. Pian.
Fitted with: nickel-plated brass

skeleton end plates. Ball-bearing
centre spindle. Pigtail connection.
Brass Vanes. Rotor vanes tied at
tips.. This model-is fitted with a
variable Turning Tension.

Plnees, complete with 4-in. Bakelite
dial?

‘ooo5 mfd. 11/6; ooo3 mfd. 10/6;
‘00023 mfd. 10/~ ; *ooor5 mfd. 10/-,

J.B. Log. Siow Motion
Fitted with a Double Reduction Friction
Drive, Ratio 6o-1, and complete with 2-in.
Bakelite knob for vernier control and 4-in.
Bakelite Dial for main control.
Prices ¢
o005 mfd. 18/8 ; ‘0003 mfd. 15/8 ;
*00025 mfd, 1§/« ; 00015 mfd. 151-

The J.B. S.L.F. SloswLMohon {True Tunin

‘o005 mid, 18/ ; "ooo35 mid. 15/8 ;
‘00025 mfd. 15/- 2 ‘00015 mfd, 15/-.

The 4.B. 8.L.F.
0005 mfd. 11/8 ; *00035 mfd. 10/6 ;
‘000235 mfd. 10/~ ; -ooots5 mfd. 10/-.

8 POLAND S"-OXFORD sy Jelephione:~

GERRARD 7414
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CARBORUNDUM

THREE NEW LINES

* MobiRy WiRELESs

CARBORUNDUM GRID LEAKS
AND ANODE RESISTANCES.

Something quite new in grid leaks and anode

resistances, offering unique advantages over

other types. Cannot break down, are absolutely

silent and non-microphonic, therefore eminently

suted for use in resistance capacity coupled
amplifiers,

In 31] standard values. . Price each 2/6.

CARBORUNDUM RESISTANCE
CAPACITY COUPLING UNIT.

This unit combines all the advantages of Carbo-

rundum grid leaks and anode resistances.  The

components are mounted on a low-loss base, the

whole being of pleasing appearance, Carefully

made and tested, this highly efficient coupling
unit is the one for your set.

Price each 8/6.

ALL THREE LINES, together with the now famous
CARBORUNDUM STABILISING DETECTOR UNIT,
will be displayed on our Stand, No. 125, at Olympla.

We shall be pleased to meet you.

Trafford Park

SE& '
OLYMPIA,

STAND No. 125

The Carborundum Company, Ltd.,

Manchester.
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And speaking ‘of daylight pre-
grammes, have you tried for Hilver:
sum lately ? - 1f not, take a stroll
along 1,060 metres one afternoon at
4.30 p.m.—youw’ll find a ﬁne concert
in full swing | there

Proof From 5 GB
Above ‘all the discoveries that are
emerging’ or ‘have emerged from the
first few weeks of the Daventry 5 G B

Experimental transmissions, one fact -

stands out supreme. And that is the

fact thatialternative programmes are

not a tuxury, but a. proved necessity.
Every set ought to be a -double-
programme puller, and every listener
in the country ought soon to be in a
position to turn the dial and take his
choice of entertainment. Along this
road fo brighter radio and alternatn e
programmes 5G B is the first mile-
stone

Daventry’s New Aerial -
For some reason, 5 G B’s first
aerial took a dislike to Yorkshire,

and listeners out Malton way had
great difficulty in picking up the
programmes. The B.B.C. is now
getting a new aerial rigged up, and
probably it will be in use before
October. From a mere 100 {feet,
Daventry Experimental’s aerial will
go up to a height of 325 feet, and no
doubt re(eptlon \\111 go up accord-
ingly. )
World’s Radio Regulations
Amonvst the important radio events
of October pride of place undoubtedly
belongs to the International Radio
Conference, for which the delegates
are now assembling at Washington.
Every nation naturally claims a
place in the ether, not only for its
broadcasting, but for its ships, aero-
planes, and all other wireless trans-
mitters and receivers.  And the
Washington Conference has to hear
all the claims and suggestions, and
then work out a scheme for all the
world’s wireless. Some job !

Ships That Jam In the Night

The last International Radio Con-
ference, which gave us the SOS
gignal, put the world’s ships and coast
stations 'upon a satisfactory basis.
But since then the position has been
highly complicated by the arrival of
broadeasting, aeroplane  wireless,

October, 1927

short-wave discoveries, radio direction
finding, wireless beam services, and
television !

(learing wave-bands for all the

“various classes of ether traffic will be

no easy task, but Washington must
attempt the feat, to save the world
fromy” the chaos of ever-increasing
congestion in the ether.

Our Nearest Neighbour

Which foreign broadcasting station
lies nearest to the English coast?
Not many listeners know it, but this
distinction belongs to the new French
station at Lille. It was opened only
about a couple of months ago, and at
the time of writing is transmitting
upon a wave-length of 285 metres.
The distance from Dover is less than
90 miles.

Como Commences

To celebrate this year’s centenary
of Alessandro Volta, the Italians
arranged an Electrical Exhibition,
and backed it up by a temporary
broadgasting station to “tell the
world.” This has been on the air at
Como, on 500 metres. So if you have
picked up an unfamiliar voice round
about there you were probably listen-
ing to the ether-monument of the man
who gave the volt to the world, and
who died only one hundred years ago.

HOW DAR SAVES
YOU MONEY

It you have an old
sulphated accumulator
you can, for a few shil-
lings, cure it of sulpha-
tion and reactivate it
with DAR, thereby
saving the cost of a
new one. 1f, on the
other hand, you treat
a new accumulator
with DAR, you can
preveni sulphation,
thereby doubling its
ordinary life.

G

S ..

Particulars of
£1,000 guarantee
with each bottle

AR
SRIRRRRIRNIN,

i

M

FREE TEST
OFFER

During the National
Radio Exhibition at
Olympia, Sept. 24 to
Oct. 1, we shall be
pleased to give free
DAR treatment to any
sulphated accumula-
tors that visitors wish
to bring to our Stand
No. 104 in order to
provide first - hand
proof of the value of
this wonderful new
invention.

THE GREATEST

BATTERY IM-

PROVEMENT SINCE
1881

-

DOUBLES BATTERY LIFE

) DAR, LTD., AUSTRALIA HOUSE, STRAND, W.C.2. Tel: City 1073-4
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This NEW Work is essential to a full Education

—IT SHOULD BE IN EVERY HOME

The story of Man’s adventure on the earth
from the earliest time until to-day, told in

33 CHRONICLES

giving a continuous and world-wide
narrative of events and

200 STUDY CHAPTERS

dealing in-detail with the events, move-
ments, and ‘social life of the period
covered by each chronicle. :

9,000 PICTURES

each, as far as may be, contemporary with
the event or period described. The great
museums of the world have been ransacked
to bring together. this vast and immensely
valuable collection of pictorial documents.

150 LEADING
HISTORIANS

have combined to write the UNIVERSAL
HisTory, under the direction of J. A.
Hammerton, the well-known editor of
“ The Universal Encyclopedia.” Their
contributions have been assembled into
a brilliant whole; embodying the cream
of the world’s historical knowledge.

" OVER £200,000

is being expended by the Publish-
ers on the production of this
monumental work. Its publication
in part form enables you to obtain
it for 1/3 per fortnight—only just
over

ONE PENNY PER DAY

In the finished work you will
possess a complete historicallibrary
of the utmost possible value and
interest to you and every member
of your family. :

No man is truly educated without a knowledge of world
history. New methods of writing history, new discoveries,
and the focussing of modern thought less upon rulers than
the people they ruled over, have rendered a new and
up-to-date History imperative. A vast undertaking has
been attempted and triumphantly achieved. Fortnight

by fortnight until it is completed, HARMSWORTH'S

UNiversaL History will unfold the history of the world
as a living story—the record of the growth of men's ideas
and hopes and the reaction of great events upon the common
people ; no mere accounts of kings, dates, and battles, but
the real history of man—an enthralling and instructive
romrance of the undying past.

HARMSWORTH'S

UNIVERSAL HISTORY

Part 1 will be published on Oct, 4tk and will be oblainable from all Newsagents,

Booksellers and Bookstalls.

If you have any difficulty in obtaining a copy, send 116 to the Publishers, The
Amalgamated Press, Ltd., The Fleetway House, Farringdon Street, London, E.C. 4.

Onder Bt LB 173
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HPRHDHEHTRECROLPTOTD The amplification with the new coil  a high A.C. resistance than for one
i THE DESIGN OF H.F. is therefore much more uniform, and  having a lower value of resistance,
E‘f : it should be noticed that we have not The information given above serves
@ AMPLIFIERS . . : g s .
& —continued from page 374 & sacrificed any desirable features, but  to bring out one or two points which
5 : 3 rather, having improved the coil have to be considered when designin
O BRI DODIEEBOCTIBED S e L There

TaBLE 7.

Wave-lenath Effective resistance.
gth.

immensely, have levelled out the
amplification over the tuning range,
Table 8 should be compared with
Tables 3, 4, and 5. Clearly the new

tuned-anode H.F. amplifiers. There
are many other things of interest, such
as the effect of tapped coils, and the
amplification which it is safe to design

Ohms. - . ’ ) : :
600 370.000 coil proves its value in two ways—  for in practice; but these will have
500 410000 first by increasing the magnification  to be dealt with in a future article, as

400 450’()0() at all wave-lengths; and, secondly, will the. question of selectivity, the

300 510,000 by providing reasonably uniform ratio of inductance to capacity in the

200 640,000 amplification. Messrs. Loftin and  tuned circuit, and other things of vital

If these values are now included
in the amplification formula, we find
that the amplification actually ob-
tained 1s much more nearly uniform,
being considerably higher than it was
for the first tuned circuit. The calcu-
lated amplification for the three valves
specified comes out as follows :

White had better look out. If they
had attended to the design of their
tuning coils there would probably
have been no need to use coupling
condensers and special circuits, with
their enhanced losses !

A Summary

~ The points brought out above may
be summarised as follows :

importance.

EHOVTOOBOOBDTLELODD

THE “NEW MIDGET” ¢
ONE-VALVER &

—continued from page 378 _,
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Results
The results obtained with this little

6@@@&@%’)

TasLE 8, . 1. Fora given valve maximum am-  get were. quite up to expectation.
= Valve L. | Valve 2. | Valve 3. pliﬁca,tion will be obtained when the YT.ondon at eight miles was received
\]‘Vave- M=20 M=40 | M=40- tuned anode ClI‘Cult has - the lowest at good phone Strenoth on 9 ft. of
ength Ric = Ric = Ric = . .
St ac so = | Rac = . possible losses: - .~ wire, and no earth; 5 G B could also
40,000 | 100,000 200_’09 0 2. The amplification can be made be heard on this aemal, and also the
900 180 31-5 26-0 sensibly uniform by p-%ninGr attention | carrier wave of Langenberg. On an
500 18-2 32:0 27'0‘ to the design of the tuned circuit, and outside aerial 2L O was strong
400 18-4 328 280 partlcularly to the coil. enough to give small-room loud
300 18-6 335 298 3. The amplification for a given  speaking.
_ 200 | 188 33-4 30-5 tuned circuit 1s less for a valve having (Continued on page 422.)

BRITIS'H

MADE

2Volt, *1amp.

4Volt, *1 amp.

2/38 m/mfds.

H.F. and L.F.

H.F. andLF :

GAMBRELL PRODUCTS
lead the way

to highest efficiency in Radio Reception.

THE GAMBRELL NEUTROVERNIA
This neutralising or balancing condenser, owing to its
wonderful efficiency, is unequalled in appearance or
performance by any condenser on the market.
constructed with the greatest range of capacity, approx.
IMPOSSIBLE TO SHORT CIRCUIT
owing to ebonite di-electric, can be mounted in three
positions, on or through the panel or on the
baseboard, and what is more, it is totally
enclosed, dust and damp-proof.

It is

_ Price 5/6

GAMBRELL CENTRE
TAPPED COILS

These coils give the maximum amount
of effective current to any centre-
tapped-coil circuit yet devised. Occu-
pying the minimum baseboard space, §
fitting all standard coil sockets, and
unlimited in use, as they are 1ot re-
stricted to tapped -coil circuits only,
Prices quoted are for standard coils.
(Centre tapped coils 6d. extra).

. Approx, No. . Approx.No.
Size. Price, of Turns. | Size. Price, of Turns.
OUR GUARANTEE - R
a 410 25 El 6/9 150
We guaraniee that if any of these valves fail to give compleic %l g/’a 28 E 79 200
mlzsfactwn either as regards volume, sensitivity qr real B 56 50 ¥ 88 300
purity of tone! we will replace them absolutely free of charge. C 59 75 G 10/« 500
Visit our Stand No. 244 at The National Radio. éxhlbltlon' SEE THE GAMBRELL MAINS RECEIVERS ON STAND No. 66
and see our range of new Portable Sets. AT THE NATIONAL RADIO EXHIBITION, OLYMPIA.

The outstanding exhibit of the Olympia Radio Exhibition vull undoubtedly

be the Gambrell Mains Receiving Sets, which give wonderful long distance

reception and perfect tone with the most economical means of radio reception,

working directly from the mains. Counstructed for use of A.C. or D.C. current.

. Prices range from £17 to £39, Valves, Coils, and Royalties paid.
Write for illustrated folder No. 16, giving ]'u" particulars.

GAMBRELL BROS.LTD.
76, VICTORIA ST., LONDON, S.W.1.

£10 10 0

3-Valve Model . .
De Luxe Model, covered iin -
Crocodile, leard or Morocco £ 1 2 1 2 0
Marceni Royalties extra, 37/6.

Economic Electric I* 4 BN
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HE fixed condenser is one of
the cheapest components 1n your

Wireless receiver. But it is also one

of the most important. That is

why the country’s leading radio

technicians

consistently use

Advt. Telegraph Condenser Co., Lid., Wales Farm Rd., N. Acton, W.3.

Better be
| than sorry—here’s
the condenser to use

safe

Condensers in their circuits. Because
they know they are not prejudicing
the success of their sets. The few
pence more for T.C.C. may mean
the difference between failure and

success. From 001 to 0009, 2/4.

Complcte with clips to take apy standard grid leak.

Series-parallel Model

Type S.P. permits grid leak
being placed in ceries or in
rarallel without olteration of
wiring. Price 2/10. Capaciljes:

0009 mid, to 0001 mid.

&) 9510

t OMPONE =NTS

The “LONG-RANGE” FIVE

By W. JAMES,
SET OF 3 SPECIAL COILS AND BASES 49/6
5/6

ALUMINIUM SCREEN .- . .
WRITE FOR LISTS.

Sole Distributors to the Wireless Broadeast Trade
PAXOLIN TUBES AND PANELS

WRIGHT & WEAIRE, LTD.,
740, B1GH RD., TOTTENHAM, LONDON, N.17. Phone: Tottenham 3132

for—

No Matter the Circuit,

Westam won’t shirk it!
WESTAM EVERLASTING H.T. ACCUMULATORS.

1928 Model, Type O.B., now ready. In polished Oak
box, base msulated oumde series and paralle! con-
nexions, and removable carrying handle. Start
now and receive concerts rich and pure, Tone znd
Selectivity, Constant voltage and ample reserve
of power that will enable all component parts in
> the set, thevalves and loud speaker itself,
y tow ork at the highest point of efficiency,
¥ in unison and harmonv ! you will then
have the joy of radio poriection.- - Every
Westam is made with this object. They
arc fully guaranteed and British, In the
followingsizes fromanyreputable dealer:
80v. 45/-, 100v. 75/-, 120v. 9O/ -.
Also in standard Model Type S.B. at
6d. per volt, 20v. 10.6, 30v. 18/~ Qv
30/-, 90v. 45’ , 100v. 89/-, 120v, 60/-,
Safe to buy, sate ‘o ase. Su bshtutes
Grangewood should be refused..
1745 New caialogue inprint, supplied free [hvough po:t of dealer

Fhone ¢

MACOS BATTERY MANUFACTURING Co., Ltd., Clemeats Rd.,London, E.6
421
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With a No. 60 centre-tapped coil
in use, several stations other than the
local were received in daylight,
whilst after dark on the same coil the
stations came in at varying strengths

.-all round the tuning dial.
_On the Pye condensers employed
it does not matter which set of plates
- js at low potential, since both are
completely insulated from the end
plates and the dial spindle.  The
fixed plates were taken to the low-
potential points in order to simplify
wiring. In the case of-the tuning
condenser the end plates are con-
nected to earth in order to act as a
screen to overcome a slight hand-
capacity effect which was experienced.

Should, for any reason, the reaction
coil be connected round the wrong
way, different symptoms to usual are

_experienced. The set will still oscillate,
but it will not be possible to resolve

carrier waves, and reaction control.

will be very ploppy. Also, signals
- will be distinetly poor from the
Jocal station.

e A S A

2 RADIO THIS SEASON
&3 —continued from page 324
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the point and underestimates the
value of stations like P C J J
or 2 ¥ C coming into operation this
winter.

If we had a station like PCJ J,
the public is sufficiently well informed

these days to understand that its .

service would be more or less experi-
mental—but nevertheless its ex-
perimental broadcasts would be keenly
watched, and progress would natur-
ally be made as experience and
experiment proceeded. This is cer-
tainly the idea held by the Australian
broadeasting people.

But no, the B.B.C. have their own
ideas, and so it has been left to Mr,
Marcuse, the well-known Caterham
amateur, to inaugurate an experi-
mental service of his own; while in
the Antipodes 2 F C—a powerful short-
wave station—gets on with the job
and starts an experimental service
which, so far, has proved successful,
Perhaps it is better so.

Mr. Marcuse—providing he is not
hedged in by too many Post Office
restrictions—has the right adventur-

recently the public

October, 1927

ous spirit for an undertaking of this
kind. He is not a rule-of-thumb man,
and, whatever the results, his experi-
ments will be watched with sympathy
and interest wherever the English
language is spoken. You see, he is
trying ; he is not afraid of taking a
chance, nor is he inclined to grow
a long white beard in waiting until
he has reached ° technical perfec-
tion.” No; he is getting on with the
job. Good luck to him !

Alternative Programmes

As an offset to the B.B.C.’s attitude
in connection with the Empire Broad-
casting scheme, the opening of 5 G B
has done much to encourage fresh
interest in British broadcasting.

Daventry Junior, indeed, marks the
beginning of a new epoch in broad-
casting. For over four years listeners
have been asking for an alternative
programme service. When 5 X X was
opened, it was hoped that this widely-
expressed public wish would be met,
but 5 X X proved to be only a glorified
relay station after all, and wuntil
had almost
resigned themselves to a one-pro-
gramme service. 5 G B, however,
starts its service at a most appro-
priate time, and with every promise of
fulfilling its appointed destiny.

(Continued on page 424.)

g o
Carefree Radio ||| THE BESTIN THE WEST
Captain Round’s latés} screened valve |
as specified in the Wireless Press and
acknowledged to be the most wonderful -

valve yet produced.

Place your orders now. Delivery
in rotation from Sept. 15th, 1927.

AT STAND 230

NATIONAL RADIO EXHIBITION

It will pay you to call at our showrooms to hear a
demonstration of the marvellous  -apparatus for
electrical Gramophone reproduction,

Every type of pick-up can be demonstrated upon
request, Brown, Igranic, Marconi, Celestion, etc.

JUINIT"

SELF - SOLDER;ING WIRE
THE “PEERPOINT” SOLDERING IRON

COME AND SEE HOW
EASY “JUNIT” IS GOING
TO MAKE YOUR WORK
THIS WINTER . . .
THE _JUNIT MANFACTURING

CO.
24-27, HIGH HOLBORN, LONDON,
Tel. Holborn 8042,

Latest devices and newest components
 always in stock.

DO NOT FAIL TO SECURE A COPY
OF OUR LATEST CATALOGUE JUST
PUBLISHED (free fo callers), BY POST
68d. (to defray postage and packing).

WILL DAY LTD. (Dept. M.W.),
19, LISLE ST., LEICESTER SQUARE,

LONDON, W.C.2.
Telephone: Regent 45777 Telegrams: * Titles, Westrand, London.™

, LTD.,
w.C.1,
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SEE
COLVERN
PRODUCTS
On Stand No. 80

>&

SHORT-WAVE COILS
SIX-PIN COILS
SIX-PIN BINOCULAR COILS
SCREENS
VARIABLE TUNING CONDENSERS
H.F. CHOKES

><

The Collinson Precision Screw Co., Ltd.
Provost Works, Macdonald Road, Walthamstow,
LONDON, E.17

ou must have a
recision instrument

Modern radio circuits call for critical tunmc'——m itical
tuning demands precision condenseri——preasxon con-
densers means Pye condensers for accuracy and reliability.
Pye precision condensers are scientific instruments made
one at a time with great care. You need them to get
the best from your set.
PRICES—r0001, "0002, ‘0003 Mid. 17/6 each,
0005 Mfd. 18/6 ,,
‘oo075 Mfd. 22/6
At Olympia visit Stand No. 136,

MoperN WIRELESS

- you “must be

Rl W. G. PYE & Co.,
R “Granta Works,” Montague Rd.
B!  CAMBRIDGE.
o S »
e ————

423

of voltage ‘
by means of

< WESTON

G.B. voltages ated n:ectly
\ %:'em tggl t!moe vattable»

" STANDARD THE WORID ovm
- Pioneers since 1888
SIOR Elzcm[ Instrument Co. Lud,

. 15, Gt Saffron Hill,
© o Lendon, BiC. 1
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Plantatnons
and Panels.

1. The panel is born . ..
way back in a Pacific
Island tree.

T is a far cry from Malay to

your Wireless Set in Manchester
or Mitcham or Maidenhead or
wherever you may live in England.
Yet way back in a Malay rubber
plantation is the tree from whence
came the ebonite panel upon which
your components are mounted.

This is how they do it. First, an
incision is made in the bark of the
tree. Then a little cup is placed
in position at the point of the tap.
Into this flows the latex, the fluid
which, in time, becomes rubber

Only the pick of this rubber is
selected for the manufacture of
Radion and Resiston Panels. From
the day the Native gathers the
latex to the moment the lustrous
Panel leaves the Radion factory
almost finical care has been taken
to ensure the absolute purity of the
rubber. The native, would, indeed,
be surprised if he could see what
strength and what beauty had
been given to the milky fluid he
once knew.

You, too, will be surprised when first you
see a Radion Panel. Such strength!
Such a smooth even surface! Such
exquisite colouring! Such superb finish !
It is only a Radion or Resiston Panel
which will give so aristocratic an appear-
ance to your Set. Such a high standard
of efficiency too. Ask your Dealer.

01 Radion and Resiston Panels come in17
stock sizes, from 7in. x6 in. at 3/6 in
Black to 12 in.x141in. at 16/- in Mahoganite.

“24 hou'rs Cut Panel Sermce

ddve 4 mar{mn Hard Rubber Co (Brit.) 134 Fore St E.C,

9541

RADIO THIS SEASON &
—conlinued from poge 422

For one thing, “talks” will not
be broadcast from that station, a fact
which should go far to enhance its
popularity with that vast majority of
listeners who chiefly desire amusement
and not a second-rate educational
course. If, by chance—as rumour
has it—this policy 1s altered, the
B.B.C. will be making a very un-
popular move. If5GB and 5XX
broadcast stronglyv-contrasted pro-
grammes—and “ strongly-contrasted ”
they must beif the original idea of an
alternative progranme service is to be
maintained—then a new lease of life
will be given to British Broadcasting
—a new lease, by the way, which
(it is no good blinking at facts) has
been made necessary by the wide-
spread discontent with regard to the
past programme policy of the B.B.C.

The Regional Scheme, indeed. starts
off under favourable circumstances—
and so far we have no reason to sup-
pose that it will not be carried to a
triumphant and wholly successful
completion.

Full of Possibilities

With regard to the amateur, the
season is full of possibilities, and the
scope offered to the experimenter has
probably never been greater. ‘* Set-
building ” is no longer an amusing
pastime—it is a serious and valuable
hobby, requiring, for its best results, a
sound knowledge of radio technique

ard a skill which no other hobby in the
world demands to suck a high degree.

[ have said nothing of the probable
developments of television, of four-
electrode valve circuits, and have but
barely touched the fringe of that vast

 and fascinating subject. short-wave

radio, but enough has been written
to show, I-think, that the latter
part of 1927, and the year 1928, will
not be lacking in material and sub-
jects for controversy, which, in them-
selves, will prove the truth of that
trite saying,  Radio is still in its
infancy.”

October, 1927
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It is noted that the mutual con-
ductance, or *“ slope ”” of the DEP.610
valve is as high as 1:-55 m.a. per volt
for an “m” value of 7. If you
refer to the well-known D.E.5 power
valve, .you will find that this valve
has a mutual conductance of -88 m.a.
per volt for a similar “m ” value of
7. Thus both valves should deal
with the same input, but the Osram
DEP.610 has the advantage of a
much greater output for the same
grid swing, and, in addition, a re-
duction in current consumption of
from 0-25 ampere to 0-1 ampere.

The aim in valve design is to con-
struct a valve with as high a mutual
conductance as possible. If then we
retain the impedance at a sufficiently
low value to provide the requisite -
anode current for driving a normal
type loud speaker in popular use, the
“m?” value will increase.  The
advantage of this is that it will
provide more volume from a weak
input from distant stations, and if
receiving loud signals from a nearby
station, some form of volume control
in front of the power valve will reduce
the input to the same magnitude and
provide the same volume of undis-
torted output.

It must be appreciated, of course,
that the DEP.610 does not fall within
the Super-Power Valve class, the
purpose of which is to deal with a very
much greater input, and it is admitted
at once that for a large input requiring
a swing up to about 20 volts a valve
of the Osram D.E.5.A. class becomes
essential in the last stage.

We shall be greatly obliged if you
can see your way to correct the
impression which your article must
have created concerning the new
DEP.810 valve, by giving publicity
to this letter in your next issue.

Yours faithfully,

F. E. HENDERSON.
Valve Dept.,

General Electric Co., Ltd.

f THE PREMIER RADIO WEEKLY

IF YOU WOULD KEEP AU FAIT WITH ALL
THE LATFST DEVELOPMENTS IN

YOU MUST READ ‘POPULAR WIRELESS'’

WIRELESS

1t contains authoritative technical articles, chatty news and views
and everything likely to interest all classes of radio enthusiasts.

ON SALE EVERY THURSDAY. Price 3d. .
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the only truly

Yp~to —-ololte
condlenser 1 the
‘K LDO N

1he “ Cyldon ” Log Mld Line is the con-
denser of to-day and the future. It
spreads all the stations evenly over the
whole dial. It prevents any “falling
out-of-step ” at the beginning or end. It
simplifies tuning in multi-tuned circuits
when individual condensers are used, by
making_ all the dial readings exactly the
same, It isthe only condenser you should
fit to your sct now, Experts insist
on using them—and recommending them,

PRICES :
001 - 19/ ‘0005 - 15/6 °0003 - 14/6
. 00025 - 14/~ ‘0002 - 13/6

With 4” knob dial 2/~ extra.

GANG CONDENSERS
Twin Gang -~ &£2
Triple Ganﬂ - « £3 :
Four Gang - =~ £4 : 10
Thick aluminium plates. Larae ad]ustab]°
non-wearing bearings. Pigtail rotor connection,
Precision finish and electrical efficiency.

Be sure to see “CYLDON’
products at Stand No. 121,
National Radio Exhibition.

IMPORTANT NOTICE.

The products of the world’s best brains
and mnuufauturlng resources in any trade
er profession have always interested the
‘* Cheap-Jack '’ imitator, the worthiness
of whose producis can only be com ared
withh his lack of originality. ‘¢ Cyl
products, unfortunately, lave not bcen
spared this form of unwelcome flattery.
Every genunine ‘¢ Cyldon” Condenser
bears our registered trade mark on the
end plate. Insist on seeing (his before
purchasing.

CYLDON products can be obtained from stock

by return; and do not believe any statements Lo

the contrary. If any dif] lcullJ "Phone: Enfield

0672, Wire: Enficld 0672, or use lhe C.O.D.
system.

Sole Aushalmn Agent
B. V. Hudson, 55/7, cha.rlotbe Street,
anba.ne Queensland,

SYDNEY S. BIRD & SONS,
Cyldon Works,
Sarnesfield Rd., Enfield Town

Contractors to B.B.C., HM. RAF,,
H.M. Office of Works, and ail manu-
facturers of quality receivers.

QL@@N

3 LOG MID-LINE

THE ROUND ISLAND
RADIO BEACON

—continued from page 332

M
AT

exactly.

This transmission, followed
by a silent period of three minutes in
each case, is repeated three times,

covering a total of nine minutes
every half hour.

This sequence is carried out by
the clock in the following manner :

Just prior to the beginning of the
transmission, contacts on the clock
start up the main alternator which
provides the whole of the power
required for the transmitter. A
second pair of contacts then energises
the motor of the character wheel, and
the actual periods of transmission are
governed by mechanisms incorpor-
ated in the character wheel. At the
end of the third transmission the
clock contact opens and the current
to the main alternator is switched off
until the next half-hour period is re-
quired. TIn fair weather the cycle is
repeated every half hour.

As muck of the information given in the
columns of this paper concerns the most recent
developments in the Radio world, some of the
arrangements and specialities described may be
the subject of Letters Patent, and the amateur
and the trader would be well advised to obtain
permission of the palentees lo use the patents
Uefore doing so.

In foagy weather a hand-operated
switch is turned to short-circuit the
alternator contacts, and the whole
signal, consisting of the one-minute
transmission  and three - minutes
silence, is then repeated continuously.

In addition to the clock switch-
board mentioned above, switchboards
are provided for the main power
plant. These switchboards mount all
the necessary instruments, switches,
ete., for controlling the respective
running machinery.

The motor alternators supplied
with this station cousist of a shunt-
wound 1} kw. D.C. motor designed
to run off a 50-volt supply, and
coupled to a separately excited
alternator, 100-150 volts, 400-600
cycles, single phase, bothmounted on
a cast-iron bedplate. Suitable field
regulators and automatic starters are
also provided, and the frequency of
the alternating current can be varied
within the limits of 400 and 600
cycles,

The hattery supplied, of the glass-
cell permanent tvpe, is of ample
capacaity to run the complete station
for a period of twelve hours without
recharaing,

(Continued on page 426.)
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. |'What will

you be dm.n‘”gﬂ
one Yeal

fromtod

Three hundred and sixty-five dwys
from now—what ?

Will you still be struggling along in
the same old job at the same old
salary—worried about the future—
never quite able to make both ends
meet—standing still while other men
go ahead?

One year from to-day will you still be
putting off your start towards success—
thrilled with ambition one moment and
then cold the next—delaying, waiting,
fiddling away the precious hours that will
never come again ?

There is no greater tragedy in the world
than that of a man who stays in_ the rut
all his life, when with just a little effort
he could bring large success within his
grasp.

Make up your mind to-day that you're
going to train youtrself to do some one thing
\\011 then find out just what the Inter-
national Correspondence Schools can do
for you.

The I.C.S. have helped tens of thousands
of men and women to success and can
help you,

By studying at home in your own time
you can quahfy for the position you want
in the work you like best. All we ask
is the chance to prove it.

If you ave in any wuncertainty about
your future and jfeel that a little evpert
advice would be helpful to you, write to us
to-day.  Your letier will be answered by
a specialist. That will cost you nothing
and place you under no obligation.

The Schools have 360 Standard Courses,
of which the FOLLOWING are the more
IMPORTANT groups:

Accountaney & Poster Designing
Book-keeping Rajiway Equipment

Advertising & Running
Architecture Salesmanship
Building Scientific Management
Commercial Art Shorthand Typewriting
Draughtsmanship Showcard Writing

Textiles
Window Dressing

Fashion IHustrating
French and Spanish
General Education Wireless Telegraphy
Plumbing Woodworking

Engineering (all branches, state which).

Professional Examinations (state which).

There is a Special Booklet for each group,
which will te sent free on request, Tell us
the onc you would like to see.

EHTERNATEGNAL CORAESPONDENSE SCHOOLS, LTD.,
¢4 Internaticnal Buildings, Kingsw iy, London, W.C.2
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Insist on

COMPO NE NTJ'
Because
They’re Up-to-date

Better finished
Cost no more, and
Guaranteed Perfect

“Urility
MICRO
DIAL
We ijllustrate 2
new, easier-to-
ead model, with
analuminium dial
and hair-line cur-
sor.  Price 7/6.
Last year’s model
is still obtainable.

“Utility " |
NEUTRODYNE 1
CONDENSER

\
1
\

Arranged for mounting{ |
above or below baseboard,
5o that leads may be
made as short as}:
possible.  Rigid, no
end-play. Ball-bear-{ |
ing centre spindle. ] |
Adjustanent cannot | |
upset accidentally. J

Price 5/- each.

“ Utility "
LOW-LOSS
CONDENSERS
One end-plate has
beendispensed with;
absorptionandother
’ 1 losses reduced to

V Figg the minimum. No
SN end-play, noend-

thrust, rigid and
smooth. Capaci-
ties from ‘oooz to
*001. 18/« up(with
. Vernier); 7/@ without,

“ Utility ™
NO-CAPACITY
CHANGE-OYER SWITCH

Electrostatic capacity
reduced to the finest
limit, Permanently

self-cleaning contacts;

deixgbtfully smooth
action. Knob patt. and
Lever patt. in six sizes
from 3/- and- 3/5 each
respectively,

SHOWING
AT THE RADIO
EXHIBITION

Sept. 24th to

Oct. 1st.
* Utility ” Components
are obtainable from good
dealers everywhere. List

free on request. /

WILKINS & WRIGHT L=

KENYON ST. { BIRMINGHAM
e ne—— ———————

;6’3

HEBEHPLTHEES

THE ROUND ISLAND
RADIO BEACON

—continued from. page 425
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A special automatic battery-charg-
ing plant is installed which auto-
matically starts up the engine and
proceeds with the chdromg of the
battery® directly the battery dis-
charges itself below a predetermined
level. Immediately the voltage of
the battery has reached the required
level the engine is automatically
switched off.

A feature of the charging plant is
that the line voltage is kept constant
and the automatic control switch-
boards are so arranged that at every
charge the engines are used alter-
natively. If one engine fails to start
when required, the baftery, after a
few seconds, is automatically switched
to the other engine. Should this fail
to start, the plant switches itself off
altogether, and rings a bell to warn
the lightkeeper.

The range of the station, assuming
a normal ship’s D/F receiver, is
capable of giving aceurate bearings
up to a range of 70 to 100 miles.
Under favourable conditions of atino-
spherics and jamming this range will,
of course, be increased.

&
@ g}
@2 OPERATING THE ¢
= “LONG-RANGE” FIVE {
—econtinued from page 364 %
A A

When 6-volt valves are used much
more amplification is obtained be-
cause, speaking generally, 6-volt
valves have twice the voltage factor
for the same A.C. resistance as 2-volt
valves. When using 6-volt valves,
therefore, we can afford to use in the
H.F. position tvpes having an A.C.
resistance of about 30,000 ohms, for
by so doing we shall gain in selectivity
and at the same time have plenty of
amplification.

The Valves to Use

We therefore recommend for the
H.F. stages two Osram D.E.bb valves,
two D.E 8H.F. valves, or two of the
new D.E.H.612 valves. In the de-
tector stage fit a Cossor 6-volt R.C.
valve, and in the first L.F. position a
Cossor 610H.F. valve ; put a Stentor 6
in the output position. These valves
can all be used with an anode voltage
of 120. The grid bias of the first L.F.
stage should be —1-5, and of the
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power stage about —12. If valves
having a lower A.C. resistance than
25,000 to 30,000 ohms are usged in
the H.¥. position, it will be found
that an anode voltage of 60 to 90 for
the two H.F. valves will be ample.

It is, of course, very difficult to
describe with any accuracy the per-
formance of a set of this type. It can
be said quite definitely, however,
that the amplification obtained is all
that anyone is likely to require when
6-volt valves are used, even if the set
is used in a flat where only a small
aerial can be fitted. Any station
which is producing stronger voltages
in the aerial than the mush and
atmospherics will be received on the
loud speaker.

As regards selectivity, the position
of the set with regard to a main B.B.C.
station will, of course, be an impor-
tant factor, but in judging selectivity
the question should be, not “Can I
cut out London working on 830 kilo-
cyeles and receive Cardiff working on
850 kilocyeles?” but, “How many
stations can I recene all told clear of
interference 2" The .answer to the
latter question will, of course, depend
upon the magmﬁcatlon given by the
receiver. If the maﬂmﬁcatlon of the
set is cut down in order to provide
selectivity, such that a station work-
ing 20 kilocycles away from London
can be received at a place two or three
miles from the latter station, then
probably the amplification will he
such that ten to fifteen stations only
will be received altogether at full
loud-speaker strength.

When, however, a reasonable
amount of selectivity and magnifica-
tion is obtained we may find that we
cannot receive the station working
on the frequency of only 20 kilocycles
from London, but because the set has
much more magnification we shall
find that we can receive many more
stations all told. The latter is, there-
fore, the better set for normal ure.
It certainly will give the Letter
quality, owing to less distortion in
the H.F. circuits.

The receiver illustrated has hbeen
designed to provide excellent quality
by suitable design of the detector
and L.F. circuits, but its enormous
sensitivity and its selectivity are
essentially due to the design of the
H.F. transformers. Care should there-
fore be taken that the correct H.F.
transformers are used.

Its total anode-current consump-
tion is well within the capacity of the
large type of dry battery, and as
ample by-pass condensers are used
there is no fear of distortion unless
the batteries are very run down.
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THE *“SUPER-SCREEN” gg,
FOUR

—conttnued from page 323
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The meter circuit is composed of a
*0005-mfd. variable condenser and a
winding of 80 turns of No. 34 D.S.C.
on a 2-in, ebonite tube. This tube
is three inches long and carries also
the coupling winding of two turns of
No. 24 D.C.C., which is placed about
one-eighth of an inch away from the
upper end of the other coil. This is
wired up in series with the tuned-anode
- circuit, as the diagrams show, and to
make a neat job the ends of these
two windings were brought out to
four small terminals arranged round
the upper end of the tube. The whole
is mounted in the position shown by
means of two small brass brackets,

For the constructor who is likely
to build this set no very detailed
instructions are likely to be needed
for the constructional work, but there
are just one or two points requiring
explanation. First, it will be observed
that the grid condenser and leak for
the H.F. valve is mounted on the end
of the valve socket, and this is done
by means of a small platform of
ebonite screwed to the underside of
the valve hase and projecting beyond
the end far enough to carry the
condenser. The dimensions of this
platform are 1% in. by 2} in.

It will be noted that there is an
extra screening plate between the two
tuning condensers, and this may he
cut from thin sheet copper or
aluminium and secured by means of
two screws through the lower edge
into the baseboard, about half an inch
of the plate being bent through a
right angle at the bottom for the
purpose. Omne edge of this plate
makes contact with the screening
box, being either soldered at a suitable
point or secured under one of the
screws which hold the screening plate
of the valve holder fo the box. (This
will be quite clear when you examine
the box with the valve holder duly
mounted. Many firms supplying the
parts for this set will provide the box
with the valve socket mounted ready
for assembly in the set.)

The actual results obtainable from
this set will be found rather impres-
sive when the number of valves ig
taken into account. The sensitivity
is not very far short of the “ M.W.5,”
the impression being that the one
HUF. stage of the “Super-Screen”
Four is about equal to one and
a half of the two stages of the
“M.W.5.” .
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THA‘I' SMASHED THE GLASS,

BENJAMIN Clearer-
Tone Anti-Micro homc
VALVE HOL

Make sure that the Bnti—
mictophonic valve holders
you buy are Benjamin,
because in these alone
you get these 5 essential
features i —

1) Valve sockets and springs
are made in one piece
with no joints or rivets
to work loose and cause
faulty connections.

(2) Valves are free to float
in every direction.

(3) Valves can be inserte?
and removed easily and
safely.

(4) Valve legs cannot_pos-
sibly foul the base
board.

(5) Both terminsls and sol-
d:ringtags are provided.

Price 2/- each

BEN]AM&’N BATTERY
SWITCH

A sturdy positive action
switch for high or lcw ten-
sion. It’s OFF when it’s
IN, thus preventing the
accidental turning cn of
current,  Single contact.
One-hole fixing.

Price 1/- each
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There is a story told of a famous
singer that he could sing a certain
note into a wineglass and smash it
into fragments by the vibration.

This is an extreme instance of the
damage vibration can do. Nearer and
dearer to you is the damage vibration
does to the delicate filaments of your
valves.

Every time a lorry rumbles past your
house a wave of vibration travels
to your radio set. Every time you
walk across the floor another wave
is sent.

The only way you can thoroughly
stop vibration reaching the filaments
is to fit Benjamin Anti-microphonic
Valve Holders.

The smallest shock and vibration is
quenched by the wonderful one-piece
springs. Microphonic noises are en-
tirely eliminated. The life of the
valve is trebled at least.

BENJAMIN

ANTI-MICROPHONIC VALVE HOLDER

PRICE 2/- EACH
STAND No. 79
National Radio Exhibition, Olympia
SEPT. 24 to OCT. 1,

THE BENJAMIN ELECTRIC
LTD.

Brantwood Works, Tariff Road,
Tottenham, N.17.
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. WHY buy the best components? Why

say * no cheap valyes for me "and “ no
cheap condensers,” and “ cheap trans-
formers only distort reception,” etc.,
and yet depend upon a totally in-
adequate H.T. battery to get the best
out of the finished receiver?

A good circuit deserves good com-
ponents, and good components DE-
MAND a good battery — a battery
which will deliver whatever current a
receiver requires—one which mll give
long, efficient and reliable service. In
fact, a Columbia Battery

BUY
Columbia
Dry Batteries

Write for literature to:—

J. R. MORRIS,
Qs’ KINGSWAY, LONDON, w.cy

~BUILD ONE OF THE SETS—

DESCRIBED IN THIS ISSUE
A P.C. will bring you puce lists of components
for Sets described in this \Iavazlue Vi

(1) SUPERSCREEN
FOUR : See us at

() A “STRAIGHT ;| Olympia
TWO0” VALVE ! Stand No. :
(3) TEE “NEW MID- 202

GET*» ONE VALVE i

We specialise in radio eomponents for all
“ Modern Wireless >> Circuits and supply
to Exact Specification.

The City & General Radio Co. Ltd.
79, CANNON STREET, LONDON, E.C.4
'Phone: City g280.

““THE WIRELESS DOCTOR ’’ wili call and
cure your Set (London and Home Counties). Neutro-
dyne Sets specialist. Wireless Association registered

repairer, Sets installed, maintained, and bron, ht
up to date. ALEXANDER BLAGC
2aWoodville Grove, N.16. Clissold 3687 & Vicforis 6215

to HEADPHONES LOUDSPEAKERS,
RANSFORMERS, COILS,
First-class wvvkma.nshlp only. This is just the wtal
difference. ‘e are specialists with almost 30 years’
erience in every form of intricate and accurate
o? winding, and we guarantee that work entrusted
to us will be returned to you as good as- new, if not
better, This is no idle claim, but the unsolicited
opinion of scores of satisfied clients.
THE VARLEY MAGNET COMPANY
(Proprletou Oliver Pell Control, Ltd.)
BLUOMFIELD ROAD, WOOLWICH, §. £.18.
Woolwich 0888,

Telephone :
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& ENGINEERING PROBLEMS o
IN BROADCASTING &
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fabries, but a bright, cheerful room,
artistically built and artistically de-
corated and furnished. Ordinary wall-
paper and pictures and fireplaces
figure in the new studios, and the
microphone ceases to become an
austere-looking piece of electrical
apparatus. But behind the wallpaper
is a special sound-absorbing substance,
and the pictures, where such are used,
are not only decorations, but also
play their parts in the acoustic
adjustments of the studio.

In the older studios some of the
engineers had most unhappy times.
The problems of echo and resonance
were always cropping up. Draperies
were made variable, and the fabrics
covering ceilings arranged in panels
so that they could be juggled about,
and in some cases extreme measures,
such as the tearing away of parts of
the actual ceiling, have been resorted
to.

Balancing Sounds

At Belfast a very knotty problem
was once encountered in the studio.
A very pronounced resonance at a
certain frequency was noticed, and
for days the engineers were at a loss
to explain it. Various things were
tried without success, and for a time
it appeared as though the task of
locating the source were hopeless.
However, it was eventually discovered
that one of the several pillars that
supported the ceiling of the studio
was vibrating !

Belfast, by the way. is probably to
have one of the new double-height
“ undraped 7 studios, and no doubt
in due course every one of the stations
will also be equipped in a similar
manner.

With their new studios the B.B.C.
people can do practically anything
they like in the way of “ balancing ”
the sounds. A special microphone
can be employed to pick up the
music and speech and pass it through
an echo room, eventually to be com-
bined with that collected by another
microphone ; “ effects ™" can be faded
in and out, and any sort of acoustic
illusion can be produced. The listener
can be carried in effect from a tiny
little room in a private house to a
large concert, hall or to the centre of
a mighty desert, all by the twisting
of little knobs and dials and the
operation of switches.
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Yes, our B.B.C. engineers have
faced many difficult and queer. prob-
lems, and to their credit let it be
emphasised that they have reduced
the art of the microphone to a
concrete gcience.  There is every
indication that the day of expediencies
and rough hook-ups has finally passed,
and, with few exceptions, “ stunts ”
can now be mapped out with mathe-
matical precision., And this is the
result of a combination of enterprise,
enthusiasm, and hard work. Other-
wise how could so much have been
achieved in so short a time ?
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made of thicker wire. A longer
length of thicker wire is really prefer-
able, as with copper the resistance
alters as the wire heats up, and the
more copper there is the less the rise
of temperature. Fig. 5 shows the
theoretical circuits for the various
ranges.

The third section of the instrument
1s simple, and Fig. 6 shows the wiring.
The four valve sockets used with the
same shorting plug make a simple
three-way switch. With the plug in
position H the lamp is in series with
the test leads from terminals K and L.

With the plug in position I the
lamp and battery are in series with
the test leads, and with the plug in
position J, lamp, battery, and phones
attached to terminals M and N are in
series with the leads. These arrange-
nents serve purposes a, b, and ¢
mentioned earlier in the article. If
M and N are connected to A and B,
the current through a transformer
winding can be read and its approxi-
mate resistance calculated from Ohm’s
Law, assuming the battery voltage
to be four volts.

The flashlamp battery is fixed on
the bottom of the boxand connected
up by flex wires to the panel. The
shorting plug is a small pilece of
ebonite with two valve legs connected
together by a brass stiip. It appears
in the photographs, and when used to
convert the milllammeter for the
ammeter ranges should make very
good contact.

The instrument as described has
served the writer well on many
occasions when called out to locate
trouble in the receivers of his friends
and kinsfolk, and it also does duty
in various guises during experiments
at home. It is well worth the trouble
and cost of construction.
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Its much cheaper—

Obviously you are going to save money
if you make your own Loud Speaker.
But the greatest difficulty in making
a Cone Loud Speaker has always been
to find a really suitable‘material for
the Cone.

b Now, Six-Sixty have obtained the sole
rights in this country for the paper

which is used in all the well-known
Cone Speakers,in America. A most
attractive paper, the special processes
in its manufactm‘e ‘ensure unique and
pure tonal qualities unobtainable with
any other material.

Six-Sixty specmlly prepared Ceone
Speaker Paper is sold in an attractive
envelope complete with disgram and
full instructions.

tice D@ wue.

Ask your dealer or write to us about it.
Come to Stand 141 at the 'Exhibition,
and see the actual paper.

The ELECTRON Co., Lid.,

’ 122-124, Charing Cross Rond, London, W.C. 2

—THE TAYLEX
WET H.T. BATTERIES

Self. Slolve all HIT . troubles.
elf-charging, silen economlcal
JARS (Waxed) ZING3

ample dozen (18 volta), 3/8, post

d-
BAEGA N ng'l‘ FREE
Amplifiers : 1-valve, 19/-, 2.valve, 30/
2-valve all- smtmﬁ mt{ £4, Appxovml
wiilin
M. TAYLOR, 51 Studley Rd.,
Stockwell, London.

cs
2{x1% 3. 1/3 doz. (newtype)l/- doz. 1/5({102

I‘USED BY BRITAIN'S BEST
N Emeton | WORLI'S PRIZE WINNERS
X 8tandard DeLuxe
El‘strae !ologyne el ggﬁg— 85/-
— 3 ft. Queen Anne e -5-0 £9-9-0
= (Rivals £50 to £150 Receivers). o
GUARANTEED and SENT ON APPROVAL.
-Estimates and Lists Free.
) PICKETI'S CABINET (M.W.)
WORKS, BEKL[YHEATB

M MUN iEAT 1O0NS
ING ADVERTISING

_ ERN WIRELESS”
must be madeto JOBN H. LILE, Li., 4, Ludgate
Cireus, London, E.C. 4. Telephone : CITY 7261

[VERYTH ING RADIO
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2 IS THERE AN
& INSULATOR? ¢
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Whilst dry there was no alteration in
resistance. But as soon as the dust
was gently breathed upon, and made
slightly moist, the resistance fell
rapidly to as low as 2 megohms.
Therefore, beware of dust—it will
surely let you down on a damp day.
In fact, a little dust nicely damp
will cause crackles and take all the
life out of a lively and sensitive
receiver,

The ebonite was then hung in a
sunny spot in the garden for an ex-
posure test. But after three weeks’
exposure to rain and sun there was no
alteration in the resistance.

Kgg insulators were next tested.
Wet or dry these insulators had a
resistance above 100,000 megohms,
Tt is, however, a good plan to make
the lmkaﬂe path as long as possible
by Conneetmﬂ the aerial to the eye
nearest, it, and the rope to the other

eye. Soot is the enemy of outside
insulators. A well-sooted egg insulator
had a resistance of 20"megohms when
damp, but normal when dry.

An Aerial’s Insulation

A single-wire aerial on a dry day
had an insulation resistance higher
than could be measured. But on a wet
day it had fallen to 330 megohms.

Such things as headphones and
transformers had a resistance of
10 megohms from the windings to the
frame. One pair of headphones was
as low as 3-3 megohms. The accumu-
lator H.T. in glass eells had a leakage
resistance to earth of 74 megohms.
Most people disconnect the H.T.
and the L.T. leads when closing
down for the night. With the L.T
disconnccted there was a flow of
-3 A in the H.T. 4- lead-in a four-valve
set with numecrous 2-mfd. H.T. eon-
densers. Thus the difference in re-
sistance compared with when the
filaments were alight was 330 megohms
to about 6,000 ohms. Provided good
materials are used and there are no
leaky condensers installed, a leakage
current of -3uA would not cause much
wastage of H T. Switching off the L.T.
only would appear to be sufficient,
provided somebody does not lay a pair
of scissors across the H.T. terminals.

These tests do show the advisability
of spring cleaning the wireless set,
overhauling the aena.l and generally
making sure that leaks are not ereep-
ing in where least expected.

Above all, beware of dust !
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You should not pay more
than 1/3 for a fixed resistor
when you get a «“ Peerless "’
for that sum. * Peerless™
is not only the trade name
—1t is a complete descrip-
tion. The base is moulded
from first-class insulation
that will not break. The
former iscut from astrong
impregnated material that
atmospheredoes not affect.
Each turn of wire is wound
tightly and evenly—it will
not loosen after a while.
Terminals are fitted, but
soldering tags are-also pro-
vided in case you wish to
use them. A spring arm
is now supplied free with
cach resistor, so that the
exact resistance for a par-
ticular valve can be found
and “ fixed.”

"PEERLESS

FIXED RESISTOR

Please give description
of valves when ordering.

Be sure to see PEERLESS
. PRODUCTS at STAND No. 52,
.NATIONAL RADIO EXHIBITION

From all good dealers or direct.

BEDFORD ELECTRICAL
& RADIO CO., LTD.,
22, Campbell Road, Bedford

LONDON: GLASGOW :

21, Bartlett's Buildings; 113, St. Vincent Streel,
Holborn Circus, E.C.4. - Caz.
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6 H ME’ﬁp  your =
WlRGkGSS SET

OUR STANDARD
CABINETS

are DUSTPROOF and house
the whole apparatus, leav-
ing no parts to be inter-
fered with. All you do is

UNLOCK AND TUNE IN.

Made on mass production
lines, hence the low price.
Provision iz made to take
panel up to 30 in. wide
and baseboard 20 in. decp.

Carriage paid and packed

free England and Wales. - *

Thousands gupplied with W £4 15 0.
tull satisfaction. rite ;gﬂ 3%{’ for_desorip-
(g

and sug-

receiver or panel in ou
X.IVBR?ODL Standard Cabinets.

Dept
50a, Lord 5" Immediate Delivery.

tive
MAKER[MPORT Co. gestions for adapting your

20/= down

buys the (finest
2-valve set obtainable

Loud-speaker range 30 miles from
local stations, 75 miles from Dav-
entry. Usescomponentsof highest
quality, including Cyldon Conden-
sers, Pye Transformers, Osram
Valves, Oldham Accumulators etc.
Write for Catalogue of this and other Sets.
Components supplied on easy terms,

Mew Times SALES CO,,

77, City Road, E.C.1.

0517

a
1,000 BARGAINS
The finest is the
DIX - ONEMETER
"£10 worth of precision for 55/-

Hundreds of others are illustrated in our
NEW 72-PAGE CATALOGUE
Send 4d. in stamps to
ELECTRADIX RADIOS
218, Upper Thames Street, E.G.4

LONDON LISTENERS !™

—improved reception ensured

if vou have your accumulators correctly charged by
Weo collect weckly,

our skilled maintenance service.

fortnightly or monthly within 12 miles of Charing
Cross, and exchange your accumulator (H.T. or L.T.)
Jf yours are not scrviceable,
money-saving
forinightly or monihly—no

for one fully charged.
Yot can hire ours.
services. Terms—weckly,
depoxit regquired.

And you can depend on our ser-
vice for a solution in every wire.
less frouble.

Our service—the speciality of experts
Write for full details and terms:
RADIO SERVICE (Londom) Ltd.,
105, Torriano Avenue, Camden
U. 5. - Phone : North 0623 (3 llnel)

Both trouble-free,
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A ONE-VALVE 3
DX UNIT 3
~—continued from page 348 s
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anode-tap position depends very

“much on the valve to be used and on

the efficiency of the coil. I suggest
trying a tap two-thirds of the way
down with a valve of 20,000 ohms
impedance such as the modern D.E.L.
type. If one of the older D.E.3 types
is used, try the same position for this,
although, of course, the magnification
will not be quite so large as with a
modern valve.

If a valve of lower impedance, such
as 8,000 or 10,000 ohms, is the only

one available, tapping still further

down is of advantage, between, say, a
third and a fifth of the way. If the
tap is too high up it will show up as
flat tuning on the anode coil of the
adapter, and above a certain tap
there will be no noticeable gain of

signals, although the tuning will be

flatter.

‘Tapping the Coil
By the way, when tapping Litz for
the anode tap, it is not at all neces-
sary to bare the whole of the Litz,
one or two strands bared is quite

sufficient, because this connection to-

the anode only has to carry the
minute feed current, and the resist-
ance factor does not enter. When
making taps on enamelled wire be
very careful to lift the wire and slip
a piece of mica under before soldering
the joint, because a short-circuit due
to solder is fatal in the case of a coil.

It is not a bad idea in this anode
coil to make taps at a fifth, a quarter,
a third, and half the way up the coil,
and POS%lbly to use a tie clip to the
anode for testing out the best posi-
tion. The series econdenser connect-
ing the top of this anode coil to the
receiver can be a very small one in-
deed. One of the very small neutralis-
ing condensers is almost too big. Three

_inches of wire with a piece of sistoflex

A This “ STANDARD ” Wet H.T. Battery
will solve all the difhculties you experi-
enced last winter, and will end the ever-

s

NSTRUCTIONS
FOR USE
AND
MAINTENANCE
Iasting expense of experimenting to fin ——
better battery. HOME ASSEMBLING, o s
IMPROVED RECEPTION SILENCE, & COMPONENT

THIS

WINTER

PERMANENCY, NO b
REQUIRED, are a few of the |mportant N
factors of this WONDERFUL BATTERY. | \WwgT
OUR BOOKLET GIVES FULL DE- |
TAILS IN SIMPLE FORM, AND IS
FULL OF INTERESTING HINTS.
60 cells, No. 1 sac

POPULAR. MODEL, 90 volts,
With Detachable Terminal ..
Trays for above, /=

Free Booklet and Advice Given as to Best
Battery for your set on hearing number and

WET H.T. BATTERY Co., 12, Brown- |
low Street, High Holborn, w.C1

ARTS

21/9
28/1

type of valves.
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slipped over it and .another piece of
wire wrapped over this sistoflex will
usually be ample capacity. If this
capacity is too big it will show itself
as flat tuning on the anode coil, and
the set will not be quite so easy to
work.

Operating the Amplifier

The aerial tap again depends on
whether Litz or ordinary wire is in
use, and to some extent on the condi-
tion of the aerial, but tappings can
again be made on the aerial coil the
same as I have suggested for the anode
coil, and the clip used again, till an
average position is found which will
be satisfactory for all wave-lengths.
If required, a lower position for the
short waves can be arranged for by a
switch mounted on the panel.

Taking an average aerial as being
about. 0002 mfd. capacity, it is quite
a good idea to put in a condenser of
this value, as 1 have shown in the
figures, because it~ does no harm
when there is a shunt-tuning con-
denger on one’s receiver, and it
actually supplies the missing aerial
in the case where there is no shunt
condenser.

To operate, set up the normal
receiver with the aerial on, and tune
to the local station. Set up the
adapter by the side of the receiver,
and connect the H.T. and L.T. bat-
teries to the adapter. As, of course,
these batteries will be common to both
the adapter and receiver, there will be
no necessity for more than one extra
connection between the adapter and
the receiver.

The next operation is to take the
aerial off the receiver, put it on the
adapter, and then tune the adapter
to the local station. Very often you
will be able to - receive the local
station with quite a tiny aerial, say
a few yards of wire, and this will
enable you to play about with the
tuning on quite weak signals. Mark
the position of the local station on
the tapped anode coil on the adapter
and on the receiver, just noting ap-
proximately the position of the aerial
tuning condenser. If later you can
also get Daventry Junior, you will
now have two wave-lengths which
you know.

Mark these on the scale, and if the
tuning condenser being used is of the
straight line wave-length type. the
calibration over the whole scale will
be very easy to determine. In this
operation of setting to the local
station with a yard or two of wire,
you can incidentally determine
whether the neutrodyne condenser 18
set correctly.
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distance—and  selectivity with our
system, T suggest trial of the simple
modification of Fig. 1 shown in
Fig. 6.

Increasing Amplification

Tt is seen that this modificaticn
amounts to the simple expedient of
connecting a small condenser C,
between the pkte of the detector
tube and the coupling side of phasing
eondenser (' selectively to increave
the amplification of the detector tute.
The reaction of the audio- freque wy
transformer in the plate cireuit of
the detector tube is capacitive, and
acting through the tube capacity
destroys  the amplifying ability of
this tube even when the audio trans-
former is shunted by a so-called ** by-
pass condenser,” though to lesser
degrec with the by-pass condenser,
because its presence reduces the
capacitive reaction. The C con-
nection provides for selectively over-
~coming this reverse feed-back hy
-veasonn of the conmection to the
selective input circuit through the
** constant coupling,” and by choosing
'y of proper value (hetween 20 and
100 m.m.f), depending upon con-
- ditions, the detector tube can be
made to amplify selectively to any
desired degree below the oscillating
state with a most substantial improve-
ment m  selectivity and distance.
If the coupling is right, a variable
eondenser C, will soon find a value
which can. be left fixed without
producing oscillations in the broad-
cast hand.

Substantially Improved Results

It is not necessary that the arrange-
ment be used with transformer-
coupled audio. - It will work equally
well for resistance-coupled audio,
and is more important with resistance
coupling, because the coupling re-
sistance, combined with the dis-
tributed capacity of the output
circuit, produces a capacttively acting
reaction that is particularly effective
in destroying the amplifying ability
of the detector tube. -

We have used this connection with
most  substantial ~ improvement in
‘results, particularly in the case of
resistance-coupled audio, where a
by-pass condenser cannot be used
to léssen the capacitive reactance of
the plate circuit. ,
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World’s Record achieved on

Peto-Scott 5-Valve Set

The Five
Fifty
One

- Five Valves

One control

244 Stations

identified during trip to Australia. Station WBBM
(Chicago) received at distance of 6,840 miles on loud
speaker every evening whilst in New Zealand waters.

OME months ago we conducted a

S unique test. One of our stan-
dard 5-valve receivers was taken after

from stock and sent to Australia and if by
back on a six-months’ trip. Marvellous
results were achieved. In mid-
Atlantic over 20 stations in Ilurope and
U.S.A. were received on the Loud

Speaker during a terrific storm. All .
these results werc logged and verified
by independent witnesses. A copy
of the log and the actual chart
giving a full record of the actual
distances covered is being shown at our
Stand 163 at the Olympia Exhibition.
Remember that the tuning of the

All Peto-Scott Receivers are able to receive 5 G B at full

loud-speaker strength anywhere in Great Britain. In

addition, they are qali so selective that 5 G B can be

cut out when required in favour of any other station
on the 250/5650 meire waveband.

The Sociable Three

Entirely self-contained—fully equipped—simplieity itself.

ERE’'S the set for the man who wants the
finest quality reproduction with the very
minimum of trouble or expense. Three

valves—single dial tuning—self-contained frame
aerial—all batteries within cabinet. Just switch
on and enjoy the music. Loud-speaker range
30 miles main stations and 100 miles high-power
stations. These distances very considerably in-
creased with outdoor aerial.

components, oak or mahogany cabinet, polished
aluminium panel with oval vignette. A child can
use it, Price £7 10 0.
37/6 extra. ;

Nore : This set can be supplied complete with
valves and the best accessories for less than f15.
Write for copy of our new illustrated Art Catalogue.

PETO SCOTT CO.,LTD.

REGISTERED OFFICE:

77, City Rd.,London, E.C.1.

62, H)gh Holborn, W.C.1, and 4, Manchester Si. leerpool:
: 431

Principal Conti- -
nental stations well within its range. Best-quality -

Marconi royalties,

Five-fifty-one is simplicity itsclf.
Merely rotate one dial, and station

wings its way in as
The Tive-tfifty-one

covers all wave-lengths from 250 to
2,000 metres without any coil changing
—the movement of one switch only
being required.
necessary—the set is absolutely stable
and simple to usc.

Table Model, as above,

in Oak or Mahogany

Console Model, with bat-
tery compartment

Marconi royalties 62/6 cxtra.

Neutralising -is un-

£27 10 O

£33 7 6

Arrangements can be
made to demonstrate
this set in yoﬁr own
home, No obligation.
Write for copy of our
new Art Brochure—free.

P.S:9508
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a second -plate. When used with
the split-primary method of neu-
tralising, the ordinary type of valve
is connected up so that its plate
goes to one end of the primary
winding, the other end being taken
to a neutralising condenser con-
nected to the grid, while the centre-
point -of the primary is joined
to H.T. positive. By this means
the potentials developed across the
capacity between the plate and the
grid of the valve are balanced out
by equal and opposite potentials in
the neutralising condenser, the value
of which is adjusted to be approxi-
mately equal to the interelectrode
capacity of the valve. With Dr.
Robinson’s valve, in the form I
am now describing (incidentally, there
are other forms of great interest),
one end of the primary winding is
joined to the normal plate, the other
end being joined, instead of to a
neutralising condenser, to the second
plate, which has the same capacity
to the grid as the first plate.

The centre tapping of the winding is
taken, as usual, tothe H.T. positive,

Now, the capacity between the
normal plate and grid-is identical
with that between the extra plate
and the grid, so that the valve is self-

BBIBD

neutralising by means of the equal

and opposite potentials developed
across the second plate and the grid.
Only the first plate receives the
clectron flow. The actual appearance
of the valve does not differ materially
from that of the normal type, for
nothing of the internal arrangement
can be seen through the silver coating,
and. the only external difference is

the ilexible lead coming from the
second plate.

.One of the photographs shows
neutralised receiver with neutralising
condenser in position.  When a
circuit is of the split-primary type

it is only necessary to remove the .

ordinary valve and the neutralising
condenser, substituting the Robinson
valve, the flexible lead from the
second plate being joined to the lead
which previously went to the neutralis-
ing condenser. We can thus dispense
with the neutralising condenser and
attendant wiring, and there is no
need to fiddle with any adjustment
in order to get a proper balance.

Of course, in the Robinson valve,
as in the screened:grid valve, one
must guard against feed-back effects
exterior to the valvé; but, provided
adequate precautions are taken, the
Robinson valve will give at least
as good results as the normal H.F.
valve in high-frequency magnification,
but with the advantage that all need
for neutralisation by means of a
neutralising condenser is dispensed
with. The magnification obtainable
with this particular model is not
g0 high as with the screened-grid valve,
as the screening grid not = only
eliminates the internal-capacity effects
in the valve, but also reduces the
internal 1mpedance §0 appreciably
that a very much higher magnification
can be obtained than would be
possible without it.

The new screened-grid valve which
is now being sold-is not .the first
screened grid valve to be produced,
as Dr. Hull, in America, has already
described a valve which gives the
same general effects. In'my opinion,
considerable developments will come
along these lines, and I should not
be surprised to see several further

-makes produced in the near future,

although they will probably differ

October, 1927
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from one another very considerably
in the mechanical arrangement of
the parts, just as the new British
screened-grid valve differs from the
American form, which electrically it
80 closely resembles.
PREBSLHPDBLORDODRPEER
LISTENERS ABROAD §
GOBHBEIRBBEBHBIIYDFY
Four or five years ago broadcasting
was known in Scandinavia by
name only, and it was scarcely
thought by the people of Denmark,
Norway and Sweden that broadcasting
was destined to play so great a part in
their everyday life asis to-day the case.
In Denmark, with a population of 3}
million, there are 150,000 licensees, 35
per cent. of whom are valve-set users.
In October probably Soroe wilt be
replaced by an 8-kw. station at Gisse-
loere, On account of Motala on 1,306
metres, and the coming German sta-
tien at Zeéesen (1,250 metres, with a
power of 100 kw.), Gisselocre may

" come down to 337 metres, whichmay

make it possible for American listeners
to hear Danish programmes.

Czecho-Slovakia
Broadcasting in Czecho-Slovakia did
notcommence until 1923, whena 1-kw.
transmitter was erected at Kbely, the
principal aerodrome near Prague,

There are now hall a million
listeners’ licences issued. *° Radio
Journal,” the Broadeasting Com-

pany, was organised by the radio
manufaeturers in 1923 with a capital
of 500,000 k.c. (crowns, not kilo-
cycles), or about £3,000,

CASTLE RADIO CABINETS.

Send for our illustrated List No. 3BM, post free.

E. Farnell & Sons, Birkenshaw, nr. Bradford.
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gives wireless reception
and control in EVERY

room at small cost.

No interference between listeners; no
journeying to the set to switch on
and off.

You simply place the “Lotus”™ Relay
near the set, wire to the rooms desired,
and there connect with a ““ Lotus " Wall

Jack and Plug. The last p]ug with-

drawn cuts off the filament circuit.

FILL IN THE COUPON BELOW
FOR FREE BLUE PRINTS AND
INSTRUCTIONS HOW TO WIRE
TWO ROOMS IN HALF AN
HOUR.

Complete Qutfit for

Wiring Two Rooms i
| LotusRelay. 2 LotusRelay i‘
Filament Control Wall Jacks. ¥

2 Lotus Jack Plugs. 2I
yards of Special 3 o, L
4-Strand Wire = e /
H See these compo- | e
: b nen's on Stand g3 | Pt
Each additional room z , 6 al the .-’\":m:c-uua‘ | / _,t.
Radio Exhibition, ,/Oo o
--------- | O!_\'PHPH‘ /_f ﬁ;? \n.\}‘
THE G

]@JF ]U [ S .w”

REMOTE CONTROL e

Lo R
3 & .
Ask also for “Lotus” Coil Holders, e
Jacks, Switches and Plugs. You o 4 ;cj\"'x;\'«“‘ﬁ
can’t buy better. et S
- &y
From all Radio Dealers. ,’Q; é[.n:f,“ s

Garnett, Whiteley & Co. Ltd. féQ'
3 y

Lotus Works, Broadgreen Road, Liverpool.
M.W.10.
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Visit our Stands 143 and 5
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hibition, Olympia, Sept.
24th—Oct, 1st.
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< The New
Y Super Jransformer

N

This new design
“enables several
otlginal forms of
intervalve coup-
ling to be obtained.

THE MARK OF BETTER RADIO
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