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Telephone: City 2911

MAGNUM
All-Season
PORTABLE
RECEIVER.

A
highly efficient
3-Valve 8et in
Leather Case.

Complete and ready for inunediate use.
PRICE $15 15s. Plus royalties £1 17s. 6d,
Note weight only zo Ibs, Note size 17 X 10d X 6 ins.

SCREENED
COILS.

Developed by
M, J. H.
Reyner,

f and  described

in “ Wireless

Weekly."”

Magnum Screening box complete with 6-pin
base mounted on ebonite ...

Aerial Coil, 250/550 metres ...

H.F. Transformer for use with above ...

SUPER-HETERODYNES.
Construct * THE SUPER SEVEN ' designed by Mr.
Percy W. Rarris. We can supply Radio Press Envelope
No. 12at 5/~, This contaius Blue Prints, Photographs
and full jnstructions for bLuilding this wonderful
Receiver., .

We specialise also in the PORTABLE SUPER-HET.
described by Mr. G. P. Kendall in MAY iscue of
¢ Modern Wireless."”

15
4
7

MAGNUM
A poputar *
R

¢ STRAIGHT-TWO.”
‘straight 7 Recelver at a pepular price,
i ECEIVER ONLY £3 17s. 8a,
Or Complete with H.T,, L.T., Valves, Coil~ and
Telephones 26 125, 6d.
Plus rovalties £1 Ss.

MAGNUM
_/

CONSTRUCT THE

“ELSTREE SIX”

As described in this issne,

4w,
1 Cabinet with mahogany panel, baseboard

and strip. as deseribed 0
4 Cyldon variable dual cordensers, .o05 ... 510 D
1 Micrometer neutralising conedenser ¢ 3
2 Double-circuit telephone jacks b D
1 Plug ... 1 €
1 lIgranic *“ On and Off * key switch 30
1 Lissen gotentiometer 4 &
s Decko dial indicators 13
2 Marconiphone Ideal transformers,  as

described ... ..3 0 0
1 Lissen H.F. choke ... .. 1860
4+ Varley anode resistances. 106,000 ohius,

and bases ... ..110 0
1 Grid battery, 9-volt, tapped 20
6 Benjamin vibrating valve holders... .. 18 8
& Dubilier fixed condensers, .00z ... 18 0
4 Centre tap coils and mounts .. 210 0
6 Amperites, type Ia ... .. 118 O
3 Basc-mounting neutralising condensers ... 16 8
4 Magnum coil sockets 70
1 Terminal strip with 8 terminals ... 30
1 Terminal strip with 2 terminals ... 10
1 Set of 5 abuorbers ... a4 0
G 6

lazite wire .. 4

LISTS ON APPLICATION,

BURNE-JONES & CO., LTD.,

Manufacturing Radio Engin-ers,
MAGNUM HOUSE,
296,Borough High St.,London,S E.1,

Telephone : Hop 6257,
Telegrams : ‘“* Burjomag, Sedist, London.”
Cables : * Burjomag, London.”

A New
~ MAGNUM
PRODUCT.

——

RESISTORS.

These replace ordinary filamneint resistances and ensure
-rach, valve working at its correct temperature, thus
preventing over-running. They permit of the use of
any type of valve by merely plugging in a suitabie
resistor. The use of these Resistors rend=rs unsightly
knobs an the panel a thing of the past.
tl‘rlll:‘e value of each Resistor is denoted by a number

5 -

625 is suitable for a 6-volt .25 amp. valve.

406 js suitable for a 4-volt .66 amp. valve

and'se on.

o PRICES :

Resistor an base as illustrated, all values .. 2/8
Resistor only without base, all values ... .o 19

MAGNUM
DE LUXE
DRAW{ING-
ROOM
RECEIVER.

A HANDSOME 4-VALVE CABINET SET, Jacobean
style, self-contained, with all accessories, including
Loud-speaker and ready for immediate use £40
. Plus royalties £2 10s.
Or with Remote Control, enabling the set to be switched
on from any part of the house extra.
Sexzq stamp for Latest Lists dealing with 15 Redio
Press Sets, and new Ilustrated Catalogues.
Note.--Where a complete set of compouents,
together with a drilled panel, is purchased, Royalties
at the rate of 12/6 per valve Solder are pavable.

s Ly

A Tell the Advertiser you saw it in *“ MODERN WIRELESS. ¢
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Save Four Pounds weight
in a 4 valve Portable Set :
* Polar " Coil Unit cmwm

unit, with micrometric § size.
control and facili‘les for

quick reversion of Coils. ‘“ Polar *’ Junior Ordinary Vane
Completely interchange- Condenser. Condenser.
disturbing setting of Re- 4% ounces. 10 ounces.
action Coil. Coils are

available covering wave- § ‘“ Polar . LT, Transformer.
lengths betztween 235 alrid Resistance-Capacity 12 i‘ ounces to 1} 1bs
4,720 metres. qually N . 2 $ S,
suitable for baseboard or Coupling Unit. 2 ounces.

panel mounting. clenein “ Polar " Coil Unit, 2-Coil Holder and 2
occupy the same space. with 2 Daventry Coils. Daventry Coils.
Fits any standard Valve- 2! ounces. 12 ounces.

holder. The Unit saves
space, trouble and ex-
panse.

Coil Unit complete  9/-
Carrier alone R
Coils, each . 3=

Juild Yo
“Polar” R.C.C. Unit| wiAA Polar Components

The ‘“Polar” Resistance’
Capacity  Coupling  Unit,
complete in itself, gives pure
reprcduction at all avdio
frequencies. It embcdies
non-irductively wire-wourd
Anode Resistance, a specially-
made Dubilier Coupling Con-
denser and a Gridleak of
Mullard type.

IN a 4-Valve Set with Detector and
three stages of Low-frequency Ampli-
i fication, as much as 4 pounds weight can
be saved by building with ‘ Polar”
Guaranteed Components.

Every important component in the Receiver
should bear the Trade-Mark ‘“ Polar,” because
““ Polar ” Components fill the essential- needs
of a Portable Set.

Those listed here, as the above table shows,
keep down the weight to its minimum, and
occupy but very small space. And further,
“p lar” Juni C d “ Polar ” Components achieve a remarkably

olar Junior Londenser high standard of efficiency, putting the wtmost

“Polar” Junicr is very robustly’ ln results Within your reach.

constructed, acd is totally enclosed
in dustproof metal case. It has a

practicai y straight-Jine fre- ' Write TO-DAY for Complete Lists, sent

< uency curve, the scale being

20,000 ohms (Red Seal)
forallstages of Amplifier
(except last) 12/6

0,000 ohms
éGreen Seallior
last stage of
Amplifier, 108

izngraved to al- free on rvequest to any of the branches
ot 330 deae. Thic below, or to any " Polar ” Agent.

gives wider Dial
spacing for Sta-

tions tuned i '
tions tuncd in Radio Communication Co. Ld.

tion of the scale 125, Hope Street, B 66, Oxford S

resulting in * P id l arnes, , Ox ox‘i treet,

casier  tuning. GLASGOW. LONDON, §.W.13. l MANCHESTER.

Three Capacities

are available—— WIRELESS There are now vacancies on our Sea-going Staff for Junior Wireless

‘01, .0005, .0003 OPERATORS Operators, trained on our apparatus. Youtbs of gocd education,

nuf.d.——all one STILL preferably between 17 ard 25 years of age, wishing to enter the

size and price6 /6 WANTED. Wireless Profession, should communicate with the Managing Direct-
tor, London Radio College, 82-83, High Street, Erentford, M ddlecex,

who will be pleased to furnish particulars of the training course nece
qualify for cur Service.

v to

2 ‘ Tell the Advertiser you saw it in ““ MODERN WIRELESS.”
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Des crzbed by

J HREYNER

B.Sc.(Hons)AMIEE.

RADIO PRESS LABORATORY'S
" GREAT ACHIEVEMENT.

NEW ERA OPENS.
SIXTY STATIONS ON THE L LOUD SPEAKER IN ONE HOUR!

Never in the past have I expressed much optimism regarding the range of wireless receivers. My graat
digsatisfaction with the range and selectivity of modern receivers, both as marketed and as published, has
made me a eritic very difficult to satisfy in the past. I have expected funing to be carried out ‘‘ on the
loud-speaker > with utmost ease on distant stations, without in the least straining the last ounce out of
the set. X have also felt that all sets were deplorably unselective, and began to wonder whether selectivity
ptus range could be obtained simultauneously.

The solution of this problem was a matter of months of constant research. I realised that we should
have to have laboratories suitably equippzd and staffed. The result was * Elstree,” and the first problem
given to our engineers was to solve that most difficult of all problems in radio hlStOI"y«.,fﬁCIGI’]t and properly
controlled H.F. amplification. They have solved the problem after months of working on neutralised
circuits.

The “Elstree Six” is the set which opens a new era of broadcast reception, and it is not without
the closest consideration that I give this opimion. We are prepared to demonstrate the set publicly,
and have already done so, e.g., at a lecture at Bradford, the set being 200 yards from the local
station! Sixty stations on the loud-speaker in one hour is an extraordwmary feat, and this journal

* is prepared to place this set side by side with any other in this eountry for a comparative test. We want
500 of our readers from every part of the country to come and hear it for themselves. An entirely new
standard is set in selectivity, range and ease of operation and constructien. The 1926~27 season will alter
the whole complexion of radio reczption. Yeur former home-constructed receiver will be obsolete,
and a new interest will bz aroused by the publication of ** star ” sets using various numbers of valves, and
which, while not necessarily using the same circuit as the “ Elstree Six,” will make the fullest use of the
circuit and design information which has been amassed by our Elstree Laboratories as a result of months of

careful research. -

Editor of MODERN WIRELESS.

OME months ago the Elstree
Laboratories undertook an
exhaustive examination of

neutralised  high-frequency  re-
ceivers, The methods in use at that
time were examined, and their
various disadvantages were brought
to the surface. It was not very lon
before the existing methods wer

abandoned in favour of symme-
trical arrangements, and as a result
we have had the vogue of split coil
circuits,

The Split Coil Method

In this system the tuned circuit
is provided with a centre tapping
on the coil, and only half the winding

2
J

is used in the actual circuit, the
voltage developed across the other
half being utilised: to apply the neu-
tralisihg voltages. The split coilmay
either be in the grid circuit or the
anode ecircuit of the wvalve, and
various arrangements utilising this
principle have been published from
time to time.
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- Parasitic Oscillations
= I +51 +gT iy rxperiments on these lines, however, quickly
| N ) @ 2 X ® 0 showed that trouble arose due to the generation of

parasitic oscillations which were fully discussed in an
article in MobERN WIRELESS some months ago. One
satisfactory method of overceming the trouble is to
employ a tapped coil alternately with a full coil, so
destroying the symmetry as far as the parasitic
oscillations are concerned. This method, while
satisfactory to some extent, suffers {from several dis-
advantages, chiefly as regards the selectivity obtain-
able.

Another method of overcoming the- difficulty
which was developed at the Elstree Laboratories was
that incorporated in the * Rcmarkable Five Vaive
Receiver ” described in the A _ril issue of Moprrxy
WirreLiss. Here the parasitic oscillations. were
checked by the interposition of small chokes, having
only a comparatively small number of turns wound
on, in suitable portions of the circuit. Th's arrange-
ment is satisfactory in practice, but the chokes
cmployed are only suitable for one frequency band,
and if the coils are changed to another band, then the
choke coils have also to be changed.

The Split Condenser Method

For this reason and others it was decided to try
out another methed of tachling the difiiculty, and
what may be called the split condenser methed wes
deviscd. This methed was outlined in a recent issue
of TIlixle.s Tieekly (Vol. 8, No. 8), where it
was. shown, that by taking the centre tapping to the
mid point of o dual condenser instead of to the centre
point of the coil any tendency to parasitic oscillations
was overcome. A circuit employing this principle
is shown in Fig. 2. It will be observed that the coil
is alse centre-tapped, and a high resistance is con-
nected between the centre tapping of the coil and the
centre point of the condenser. This resistance which
has a value of the order of 50,000 to 100,000 ohms
is provided to stabilisc the grid of the valve which
is otherwise left free. It will be obvious that the
two points be-

tween  which .
the resistance ‘ £~
HF ==

is connected e
are at the same ) Choke
high-frequency
potential, and
therefore the
resistance will
not intrcduce
any damping
into the circuit,
but it does pro-
vide . a direct
path between

grid and fla- . L Thi . o .
ment through Fig.2.—This circuit is repro

the coit so that duced from *Wireless
the grid is not Weekly,” Vol. 8 No. 8, for
1solated. purposes of explanation.

N.C.
/‘g;

Details of the Circuit

This briefly is the principle which has been em-
ploved for the six-valve receiver to be described. The
recerver employs three stages of high-{requency
amplifcation, a detector, and two stages of low-
§ frequency amplifcation. The circuit employed is
shown in Fig. 1, from which i wili be scen that a
species of locse-coupled “high-frequency transformer
coupling is employed for the first three stages.
The secondary winding of the transformer is tuned in

Fig. 1.—The theoretical circuit of the “Eistree Six.”” The secret of the receiver is revealed in the ringed portions.
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each case, a dual condenser being
used to enable the split condenser
principle to be utilised. The pri-
mary, which is a simple plug-in
coil, is coupled fairly loosely to
the tuned secondary. This natur-
ally results in a certain loss of
signal strength, which, however, is
compensated for by the extra valve.
Since the whole system of high
frequency amplification is weil
under control this provides a
ready method of obtaining the
- requisite selectivity.

Anode rectification is used for
the detector, which gives an in-
crease both in the selectivity and in
the quality. By suitableadjustment
of the potentiometer the quality
may be adjusted for best results,
either with weak or strong signals.
The increase in selectivity due to
the reduction of the damping im-
posed by the grid circuit is quite
appreciable,

Note that the “ Dimic'' colls and neutrallsing

condensers are mounted on a raised wooden strip.

The Components Used

The following components have
been used in making up the re-
ceiver. Similar components of high
quality may be used in the majority
of cases. Particular care must be
taken, however, to obtain the cor-
rect size of dual condenser, which
has a capacity of .ooos for each
half. This is rather larger than the
ordinary dual condenser, but since
both halves of the condenser are
effectively in series in the tuned
circuit, the effective capacity of the
condenser is only .co025. Obviously
if the capacity of each half of the
condenser is smaller, then the total
capacity will be too small for satis-
factory operation. For this reason
the use of the specified condenser
is preferable.

You will require:

Four Cyldon.ooosdouble variable
condensers.  (Sydney S. Bird.)

One neutralising condenser for
panel mounting. (Peto-Scott Co.,
Ltd.)

Two jacks.

One filament key switch. (Igranic
Electric Co., Ltd.)

One . potentiometer, (Lissen,
Ltd.)

One Marconi Ideal transformer
(2.7 to 1). (Marconiphone Co,, Ltd.)

One Marconi Ideal transformer
(6 to 1). {Marconiphone Co., L1d.)

One H.F. choke. (Lissen, Ltd.)

Four 100,000 ohm anode re-
sistances with bases. (Varley
Magnet Co.)

One Ever Ready 9-volt battery.
(Ever Ready Co.)

Six valve holders. (Benjamin
Electric, Ltd.)

Four Dimic bases. (L. Mec-
Michael, Ltd.)

(The coils will be specified later.)

ction with the wiring diagram Fig. 4.

in conjun

This photograph should be used
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POTENTIOMETER

‘A front of panel view of the * Elstree Six.”

cut out when desired.

By means of jacks the last valve can be

POIVVVVVVVDDVRDVDVVVVVOVVOOVBBVDBVIVVLILVOVBOLIDLODLOD

recezver.

NNV N AN AVl oSl lvaik ol

Four singlecoil mounts.
Jenes & Co., Ltd.)

Three neutralising condensers for
baseboard mounting. (Peto-Scott

(Burne-

Co., Ltd.) )
Six Amperites. No. 1A (6 volts,
.25 amps.) (Rothermel Radio Cor-

poration.)

.
»

One terminal strip containing 8

terminals.

One terminal strlp containing 2

terminals.

A\

%,

Four * Decko ”
(Bnlgin & Co.)
One wooden panel,
y 9 in. high.

WHY YOU SHOULD BUILD THE “ELSTREE SIX)”

BECAUSE—1It is tae finest sct yot designed for the home constructor, and is unapproached by any American

It will give you on t1e loud-speaker all B.B.C. main and relay stations, together with the Continental
staticns, Most of the relay stations can be so received in broad daylight.

Tuning is free from diffienlty, all the condenser dials reading approximately the same.

The fall zd7anteges of reaction are obtainable, and yet the receiver cannot radiate, thereby causing
interference with others.
The se’ectivity is such thet Manchester is free from London at a distance of 1} miles from 2LO.
At Bradford it was possible to tune-out the local relay station 200 yards away and to receive many
otier distant staticns on the loud-speaker.

Ii is completoly steb’e over a band of wavelengths from 150 metres to wavelengths above any yet
used for broadeasting without readjustment of the neatralising condensers.

ORIV IIVVIVVDVDIVVDVIVDDRIVIPIVOIVLOIORDDIRDB

42 in. long
(Camco.)

dial indicators.

NAVASASAN AV A A A e el

One wooden baseboard, 42 in,
long by 134 in.” deep, with side
brackets for supporting the panel,
(Camco.)

One wooden board, 42 in. long
23 in, wide, raised 1} in.

Six .ooz fixed condensers type
600. (Dubilier.)

Interchangeable coils are used throughout the receiver, which is suitable for use over
a remarkably wide band of wavelengths.

6

»y
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A list of seventy stations received on the loudspeaker, together with their
dial readings, is given below. You can get these,

-~

=7

5 |

———s®
N

7] 37 —7

THE “ELSTREE SIX” TEST REPORT.

Station. Range 1. | Station. Rallf 2. | Station. Range 2. | Station. Range 2.
i Stettin .. .. 90|19 Edinburgh .. 72.5 (129) | 36 Newcastle .. 95 53 Swansea .. 119
2 Elperfeld 95 1 20 Liverpool 73 (130) | 37 Munster .. 96 §4 Lyons .o 120
3 Rrassels .. .. 100} 21 Petit Parisien = 74 (131) | 38 Breslau 97 55 Aberdeen .. 121
4 Maimo .. .. 10322 Hull .. . 75 5 (132) 39 Bilbao .. = 98- 56 Zurich .o 124
§ Cassel .o .« 104 | 23 Plymouth .. 6 (133) | 40 Glasgow .. 99 57 Helsinfors .. 128
6 Bremen .e .. 106 | 24 San Sebastian 8 (136) | 41 Rome .. 101 58 Berlin .. 131
7 Dortmund .. .. 108! 25 Cardiff 8() (140) | 42 Stockholm .. 102 59 Vienna .. 135
8 Goteborg .. .. 110 | 26 Seville 82 43 Radio-Toulouse 103 60 Ostersund .. ..
9 Hanover .. .. 112 27 London 84 44 Berne .. 104 81 Geneva .. e
10 Barcelona 114 | 28 Union Radio- 45 Belfast .. 108 62 Hilversum .. .e
ange 2. Madrid 86 46 Stuttgart .. 107 63 Hjorring .. ..
11 Stoke .. 66 (117) | 29 Manchester . 87 47 leipzig 108 64 Karlsborg .e
12 Sheffield 67 (118) | 30 Oslo .. 89 48 Ecole Superieure 65 Daventry .. .-
13 Bradford 68 (120) | 31 Bournemouth 90 109 66 Radio- Parxs
14 Dundec 70 (122) | 32 Radio-Ibérica 91 49 Radio-Catalana 110 67 Amsterdam .
15 Leeds 70.5 (124) {.33 Hamburg 92 50 Koenigsberg irl 68 Sord .. e
16 Radio-Barcelona 71 (126) | 34 Dublin 93 51 Frankfort 112 69 Eiffel Tower .
17 Gavle 71.5 {(127) | 35 Graz 94 52 Birmingham 114 70 Berlin ..
18 Nottingham.. 72 (128) ! . |
Onemahogany cabinet, American ment leads, and the neutralising panel has been employed. This is

pattern, (Camco.)
The Small Platform

As has been previously stated,
the high-frequency transformers
are made up of Dimic coils for the
secondary, and plug-in coils for the
primary. It is necessary therefore
to mount the Dimic coils on a small
raised platform in order to bring
the axis of the coils level with the
axis of the plug-in primary.” This
same board is used to carry three
limiting resistances for the fila-

condensers.

Amperites have been used in
place of the usual filament re-
sistances, These are ballast re-
sistors which maintain the current
through the valve constant, irre-
spective of smali ,ariations in the
voltage of the accumulator. They
also serve to prevent damage to the
valve by any accidental increase
in the voltage,

A Woeden Panel Utilised
It will be observed-that a wooden

.

a distinct saving in cost, and all the
components which are mounted
Bn the panel are at earth potential
(as far as any H.F. is concerned), so
that the use of wood is perfectly
satisfactory. With the particular
dual condensers emploved, the
spindle of the condenser, which is
the portion in’ contact with the
panel, is definitely at earth poten-
tial. This has the furtheradvantage
in that it entirely eliminates any
hand effects.

The only other components on
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Fig. 8.—Blueprint No. 161a, giving the layout of the components on the panel, can be obtained from the Sales Department.

Price 1s. 6d., post free.

- print 161b is followed.

the panel are the jacks, a filament
switch and potentiometer, and
the reaction- eondens:r. - The
rentainder of the recziver calls for
little'wgmment in the make-up.
The fixed resistances of 100,000
ohms each, connected between the
centre points of the coils and con-
densers respectively, are stowed
on the baseboard proper just under

_ the ends of the dual condensers.

Mounting the Gomponents

In making up the receiver the
four condensers should be mounted
on the panel first of all, together
with the other panel components.
The Dimie coil holders, Amperites
and neutralising condensers may
then be mounted on the auxiliary
baseboard. This basebvard may
then be fixed in position, and the
remaining components mounted
on the baseboard.

Wiring Up

Wiring may now be started, and
no difficulty will be experienced if
the diagram given in Fig. 4 or blue-
It is advis-
able to wire the filament circuits
first, and then to wire each valve
circuit individually. It will be
found that since all the circuits
are similar that the wiring can be
made symmetrical for each circuit,

‘When the baseboard has bzen
wired up the panel may be fixed in
position and the wiring completed,

The receiver is 1’ ready for
test, and may be connected up,

. the usual preliminary tests being

made for correctnesseof the wiring
as far as the high and low tension
circuits are concerned.

The Valves to Use

The valves employed in this re-
ceiver are not critical, and if neces-
sary general purpose valves may be
employed. Better results are ob-
tained with high-impedance valves
in the first four sockets, and in any
case a special high-impedance or
detector valve should be utilised
for the rectifier. Suitable low-
frequency power valves should of
course be employed for the last two
stages, but generally speaking the
receiver will function well on a
variety of different types of valves,

Recommended combinations are
as follows: D.E. 5B for the first
four sockets, and D.E.5 for the last
two. D.F.A.4 for the first four
sockets, and P.F,A.1 for the last
two. D.3 K.’ and D.3 L.F,
D.E2 HF. and DE.2 LJF. and
similar combinations of valves.

The receiver as made is strictly
only applicable to valves running
off 6 volt accumulators and taking
a } of an ampere, for the Amperites
are at present only available in

8
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this size, or for the 6o milliamp
type of valve. 1f it is particularly
desired to use other types of valves,
then one of the various makes of
fixed resistors on the market should
be used. Suitable values may bs
obtained from the makers.

Coils to Use

As has been stated, this receiver
is stable from 150 to 5,000 metres.
The coils required for the principal
ranges are as detailed below.
It should be noted that for each
range four secondary coils will be
required, three primary coils and
a choice of two or three aerial coils.

Range 1.
150—450 metres.
Secondaries—Dimic ‘No, 1.
Primaries—BurndeptC or equivas
lent coils having 10 to 15 turns.
. Aerial coil——§ame as primaries,

Range 2.

250—600 metres,

Secondaries—Dimic No. 1A.

Primaries—No. 50 or equivalent
coil,

Aerial coil-—Nos. 30, 50 or 60 to
suit aerial,

Range 3.

600—1,200 - metres.

Secondaries—Dimic No. 24,

Primaries—No. 200 or equivalent
coil.

Aerial coil—No. 100 or 150 to suit
aerial,

Range 4.
1,200—3,000 metres, -
Secondaries—Dimic No. 34,
Primaries—No. 300 or equivalent

coil.,

Aerial coil—No. 250 or 300 tosuit
aerial.

It should be noted that in all
cases the Dimic coils are a size
larger than those normally em-
ployed, because they are only
tuned with an effcctive capacity
of .cooz5 maximum, whereas the
rating on the Dimic coils is worked
out for a maximum capacity of
L0003,

The Aerial Coil
The aerial coil should ke chosen
to suit the particular aerial. With
a given coil there is usually a point
where the tuning becomes very flat,
and at this poini a different size of
aerial coil should be employed,

(To be continued.)

BRI RN R R
?Do not fail to turn to %
% Page 50 fqr details of
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ROFESSOR GOOP just now is
simply full of bright ideas for
increasing the comfort of the

carriers of portable sets. If onlyhis
latest inventions obtain the wide
popularity that they deserve, the
racing man, the river girl, the
picnicker, the motor-cyclist, the

Music wherever they go.

hop-picker, the winkle-sticker, the
motorist, the tramp and the
butterfly-catcher will be able to
have music wherever they go with
a minimom of trouble and of in-
convenience.

‘¢ The Nest Egg ”’

The other night when I made my
way round to The Microfarads, 1
found him busily engaged in per-
fecting one of his newest designs,
which he has happily named
“The Nest Egg.”’ This is a unit
set with two stages of high-
frequency amplification, a rectifier
and two note magnifiers. The case
containing each unit is made one
size smaller than that of the pre-
ceding one. Thus when you wish
to pack up the set for transporta-
tion purposes you place the second
high-frequency amplifier inside the
first, the rectifier inside the second
high-frequency amplifier, the first
note-mag. inside the rectifier and
the sscond note-mag. inside the
first.

Could anything be handier or
more compact? When he had
disclosed his scheme to me I sug-
gested as an improvement that each
-unit’s cabinet should be made col-
lapsible. Then when all had been
packed one within another the
whole thing could be folded flat
and’ carried in the breast pocket.
He saw at once that there was a

great deal in this idea, and he is now
elaborating it,

More Good Things

Another little invention of his
that will shortly create somewhat
of a sensation in the wireless world
is his new portable aerial which
serves the dual purpose of wave-
catcher and of a trouser stretcher.
This little device, which he proposes
to name “ The Adonis,”” consists
of wires sown into the legs of
the enthusiast’s trousers. Being
arranged fore and aft, these wires
produce and maintain the most
perfect of creases whilst acting at
the same time as efficient collectors
of any oscillations that may be
knocking about,

A Portable H.T, Battery

For the particular benefit of those
young sparks who like to parade

LA' = = p2
Combined aerial and trouser
stretcher.

seaside promenades in  riding
breeches a special model called
“The Centaur’’ is to be made
which increases the balloon-like
effect so beloved by the horseless
horsey. And then there is his cast-
iron walking-stick, which makes a

‘most effective earth connection, and

his portable high-tension battory,
whose cells are fitted into the
compartments of a cartridge belt
or a bandolier worn round the
waist or over the shoulder of the
peripatetic enthusiast,

A Waistcoat-pocket Set

He has also on the stocks a real
waistcoat-pocket set. This fits
most neatly into a special leather
waistcoat, which is itself a sure
stand-by in case the evening should
be chilly. It is provided with a

I0

large number of pockets both in
front and behind for containing the
apparatus, and its buttons are
foimed by the various control knobs.
As the waistcoat complete with all
apparatus weighs but 136 Ib. it
forms an ideal addition to the equip-
ment of any who are contemplating
holidays afoot. And I must not
forget to tell you about his portable
loud-speaker, which, fitting neatly
into a topper, enables its wearer
to perform at will the feat of talking
through his hat.

His Latest Receiver

But the most important news
that I have for you is that which
concerns the greatest of all the
circuits so far designed- by the
Professor. This is his ‘‘ Five-in-
One *’ Super Reflex, the theoretical
diagram of which is given herewith.
A careful examination of the circuit
will show that it contains some
very remarkable features. It does,
in fact, enable a single valve to
perform the work of five, and so
far no ‘ toob ” has gone on strike
or demanded overtime for the job.

The Goop Effect

The circuit is based upon an
amazing new discovery of the
Professor’'s which, unless it is
smothered by professianal jealousy,
will shortly be as. well known as’
the Heaviside Layer, the Round

Microphone, Nagaoka's Formula
or the D.X. Conscience. This is the
Goop Effect, one of the most

WE ARE NOW TO
HAVE A TALK

Tatking through his hat.

amazing of the little habits of high-
frequency currents that have yet
been discovered. As the result of
a vast amount of strenuous experi-
mental work the Professor has con-
firmed beyond. all possibility of
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doubt the theory which he formed
some time ago that high-frequency
currents manifést the phenomenon
of hodomorphosis, or change of path.

If two pessible paths are offered
to a high-frequency current the
Goop Effect will be produced. On
its first time round it will in-
variably turn to the left, whilst in

the second lap it will turn right-

handed.. Should yet another alter-

(.

Enclosed in a clock case.

native path be provided in a
straightforward direction current
will take this at the third time of
asking. The same remarkable
effect is also manifested by currents
oscillating at audio frequency.

In Detail

Let us now examine with the
care which it deserves the theoret-
ical circunit-diagram. At first it
may look rather like an example of
cat’s-cradle ; but do not let this
put you off ; I have seen much more
complicated diagrams in my time.
The aerial is tuned by means of the
simple rejector circuit C,L,.

‘Incoming oscillations set up
varying potentials upon the grid
of the valve V which give rise to
current fluctuations in the anode
circuit. These turn to the left,
passing through the coil L,, which
is coupled to L, They are thus
transferred to the grid of the valve
and pushed back for a second go of
high-frequency amplification.

Having reached the anode once »

more they turn to the right and are
passed vie the gridleak and con-
denser C, R, to the grid. Owing
to the action of C, and R, they are
now rectified.

Alternative Paths

We come now to the third lap.
The choke L,, which serves to
restrain any tendency of oscilla-
tions that rebel against Professor
Goop’s rule during the first two
rounds, now provides an easy path
for the aundio-frequency impulses
emanating from the anode. Turn-
ing to the left these pass through
T, the primary of the first low-
frequency transformer. The secon-
dary of this transformer, T, is
connected to the primary of another
L.¥. transformer, T, T, which
passes the rectified oscillations
back once more to the grid of the

"MODERN WIRELESS

valve. Here they undergo audio-
frequency amplification and run
yet again into the anode circuit.

Turning this time to the right
they make their way through
the primary of the third L.F.
transformer, T; T, whence they
are transferred to the fourth, T, T,
which duly delivers them to the
grid for a second whack of note
magnification,.

- Results
Having made first their left-

. handed and then their right-handed

turn, the audio-frequency oscilla-
tions now take the straight path
which brings them to the windings
of the loud-speaker, which proceeds
to deliver the goods to the ravished
listener. It will be seen that in-
coming oscillations are amplified
twice at high frequency and twice
atlow frequency, besides being recti-
fied in the most approved manner.

The set thus amply justifies its
name of ‘ Five-in-One” by
enabling one valve to be of five-
fold utility. So completely stable
is Professor Goop’s new set that no

Difficylt Tuning

The beginner, or even the old
hand for that matter, will find it
so éxceedingly difficult to do the
fine tuning that is necessary with
this knife-edge set that he is
strongly advised to wire up and to
use for some weeks the circuit shown
in dotted lines. When this has been
done the set becomes one of the most
economical known, for the valve V
may be switched off without making
the slightest difference to results.
The circuit will work perfectly well
if disconnections are made at the
points marked X and Y in the
diagram, and better still if the trans-
former secondaries T, T; are re-
moved altogether. Even in this
simplified form the set is warranted
to bring in any station in the
British Isles, on the Continent, or
even in America, provided that it is
being relayed by zLO.

For Indoor Work
For indoor use its possibilities
are unlimited. Other designs have
made it possible to build a loud-
speaker into the set; it is quite
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Theé circuit diazram of Professor Goop’s *“Fiva-in-One’

Super Reflex. Note that

it contains some remarkable

features.
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sound can be heard even if the
knob of C, is moved rapidly back-
wards or forwards. So amazingly
selective is it that it is guaranteed

-to cut out not only the local station

but also every other station in the
published lists. The high-tension
battery, B,, is normally one with a
terminal potential of 100 volts,
but not the slightest difference is
made to the stability of the set if this
is increased to 3,000 volts or more.

II
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simple to build the Goop * Five-in-
Oune” into the loud-speaker. 1t
may even be enclosed in a clock <ase
or in any old thing which takes
the constructes’s fancy.

The Valve

Professor Goop and 1 in the
course of our experiments found
that the performances of the set
were very greatly influenced by the
type of valve used. Since V has
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The Radiola 25'is a six valve
super-heterodyne receiver. The
tuning controis can be adjusted
simultaneously with one finger.

oo ool ol o ol ol el e e e

o o g e e e oo e o el ol el Sl o

#-ﬂ-'!'{-':-'ﬂ-'ﬁ-'ﬂ-'l"c'-:m:":-'ﬁ":-

J|HILE the last few yeais have shown
steady progress in the design of
American radio receivers for
broadcast reception, the external
appearance has not changed to any
great degree until the present
season. Indeed, in the last year
or two, the great majority of factory built broad-
cast receivers of American origin have consisted
of a long cabinet with a black front panel bearing
three dials, a switch or two, and perhaps a jack
for telephones. These latter however are now
practically obsolete in America, for everyone
desires receptlon on a loud- speaker

Five Valve Receivers the Most Popular

Circuits have remained very similar for some
time, the biggest popularity having been obtained
by the five valve combination with iwo stages’of
tuned radio frequency (generally neutralised),
detector ‘and two stages of transformer-coupled
note magnification. A limited popularity has
‘been enjoyed by the super-heterodyne, but as in-

struments contalning this circuit are a monopoly

of one corporation, there has not been the same
variety of designs as . have obtained with the
neutrodyne and -similar  arrangement.
reached a point where beth selectivily and good
volume are features that ean be claimed by
practically every - high -grade commercial set,
manufacturers bave becn turning their attention

Having .

Progress in American Receiver Designs
Interestmg New Models

PERCY W. HARRIS, M.LR.E.
Dt - L
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to other improvements in ease of control, additional
sensitivity and better tone combined with a more
pleasing exterior appearance to the set.

Recent Models

In this article you will find illustrated a few of
the later models of American receivers, which
may be taken as representative of the general
trend of design at the present time. Beginning
with the latest model super-heterodyne, several
important differences will be noticed. For ex-
ample, in the Radiola 25, the first illustration in
this article, the conventional ‘ instrument ”
style of wireless receiver is no longer evident.
The cabinet containing thesuper-heterodyne sug-
gests a ‘¢losed writing desk more than a scientific
instrument, while the frame aerial or “ loop,”
to give it its American name, is gracefully poised
above the centre and is of a shape quite distinctive
and by no means unpleasing. So far as the circuit
is concerned, six valves are used, reflexing being .
adopted to give additional audio-frequency volume.

In the Radiola 20 five valve receiver the

three grid circuits are provided with a

simultaneous tuning arrangement, the

dial of which can be seen on the left of

the above photograph. The companion

diai on the right controls the reaction
effect.

The wavelength range is approximately 220 to
550 metres (a range of wavelengths which we
should no longer consider adequate in this country
for such an instrument), while the two dials for
controlling the oscillator frequency and the tuning-

"of the frame aerial circuit are placed side by side.

in an edgewise position, forming narrow drums,
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This disposition of the two dials enables both to
be moved simultaneously with one finger, and as
straight line fregusenncy condensers are used, the
necessary difference in frequency between the
two circuits is maintained when the two dials
are rotated simultanccusly. To get a still finer

adjustment, either dial can be rotated separately,

but generally, once the proper relative difference
between readings has been obtained, this differ-
ence can be maintained with *“ one hand control.”
Calibration an Easy Matter
Alongside of each dial cdge is a space on which
pencil notes for degices and station markings
can be made. This makes

"This fron: of panel view of the *Garod
Five' shows that the makers stiil adhere
to the poputlar three dial method of tuning,

instrument an casy matter and is proving a very
popular feature. i

When dry battery operated, all . batteries
are contained within the cabinet, but if necessary
the makers can supply a complete 'cquipment
for working entirely from the A.C. mains without
any scparate batteries whatever,

In the Stromberg-

Carison six-valve
neutrodyne even tire
valves are screenad.
In these circum-
stances the set is
completely stable

when the aerial and
earth are removad.

the calibration of the
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The makers of the “ Garod
Five'” have adopted a
method of wiring where-
by certain leads are

‘““bunched.” - The accessi-

bility of the completed

receiver can be appre-

ciated from  the photo-
graph,

A New Valve

In passing it may be mentioned that the Radio
Corporation (the makers of the Radiola rececivers)
have developed a new valve known as the UX 120
which, with a filament voltage of 3, takes but .125
of an ampere current, and with an anode voltage
of 135 requires no less than 22.5 volts grid bias,
the anode . current in such circumstances being
6.5 milliamperes. The valve is designed for the
last stage in the audio amplifier and gives re-
markably good reproduction.

Simple‘ Control a Feature

The same Company, and probably for the
purpese of competing with the five valve reutro-
dync receiver, has also developed a five valve
receiver, known as Radiola 20, with two stages
of neutralised high frequency, a detector and two
stages of transformer coupled note-magnification,
the tuning condensers for the first, second and
third grid circuits respectively being simultaneously
operated by one edgewise dial shown on the left
of the sccond photograph. A corresponding
edgewise dial on the right-hand side of the instru-
ment controls reaction in the detector circuit,
a featurce not present in the standard neutrodyrc
recciver sold in America. The wavelength range
of this instrument is 200 to 550 metres. The circuit
has not been published, but I believe the Rice
method of neutralising is used, the arrangement
being thus very similar to the circuit used in
the * Special Five ” published last November.
This is one of the few American receivers now
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provided with telephone jacks, and these will be
observed on the front of the receiver. Two volt-
meter jacks are also provided so that the valves
can be . adjusted correctly for filament voltage.
The H.T. current taken by this instrument is
approximately 12 milliamperes, whereas with the
super-heterodyne ]ust referred to the current is
slightly more,

An Interesting Point

In the neutralised class of receiver, a number
of firms are still manufacturing the popular three
dial model with sundry slight modifications- and
improvements, and the benefit of careful screening
to avoid interaction between various-circuits is
being more fully realised. For example, in the
“ Garod Five " receiver,illustrated in this article,
one of the high-frequency transformers is care-
fully screened, while other novel features include
the “bunching” of the wiring of those leads
which can be brought together without harmful
interaction. The position of the screen referred to
and the method of bunching the wires are clearly
evident in the illustration.

The handsome external appearance of

the Stromberg-Carlson receiver makes it

worthy of a place in the most {uxurious

of drawing rooms.
The Stromberg-Carison Receiver

A fine example of the latest type of mmttmdyme
in which screeming is extemsively indulged i
is the Stromberg-Cazlsom six tmbe nemmmdyne
in which three stdges of radio-frequency am-
plification completely neutralised, a detector and
iwe stages of audio frequency are used. Three
photograrhs in this amtacle iflustrate, one, the

14

June, 1920

exterior appearance et one of the models ; another.
the imterior with the screens in place, and a third,
a partially sectioned imstrument showing the
arrangement of the parts within the screen. In
order to simplify operations, three of the tuning
condersers are-operated onasingle shaft (right-hand
dial), while the condemser tuning the first grid
circuit is separately operated, as the reading of

Here we see a partially sectioned view of

the Stromberg-Carison receiver showing

the arrangement of parts within the
screen,

this is frequently slightly different from that of
the other, owing to differences in aerials. The
action of the screens makes it anmecessary to give
the characteristic tidt to the transformers—a
feature which makes the awverage Haseltine
neutrodyne easy to recognise.

High Amplification Claimed

The wavelength range of the Stromberg-
Carlson receiver is 195 to 555 metres, and it is
claimoed that an average voltage amplification of
10 per.stage in a radio-frequency circuit is ob-
tained.  An interesting point is that during ex-
perimental work it was found that if the valves
were left outside the shield, there was considerable
pick-up and lack of stability. When the valves
were screencd complete stability. was obtained,
event when aerial and earth were disconnected.
It should be pointed out here that many American
receivers  are only partially neutralised and
require the damping of the aerial and carth
connection to give the necessary stability in
practice.  In the receiver we are describing
neutralising was carried out so efiectively that
the set is still stable when aerial and earth are
disopnnected. The Stromberg-Carlson Telephone
Panufacturimg Co. are not the only firm who are
placing this six valve neutrodyne on the market,
sother firms manufacturing this at the present time
being the Howard Radio Co. and the William
J. Murdoeck Co., both well-known radio manu-
factwrers. While the radio-frequency side of thesc
receivers is much the same, in the Howard Com-

pany’s instrument seven valves are used, thc
extra valye being a  third  audic-frequency
amplifier.
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Mr. Kendall discusses with impariial’ty the relative

meriis of the various oscillalor metkods available io

the des gner, indicating the circumstances in which
one method or another is to be preferred.

"I *HERE are, among super-

heterodyne enthusiasts, two

-rather clearly defined schools
of belief, one pinning its faith to
a separate valve as oscillator, and
the other swearing by a combined
oscillator-detector. So conflicting
and also so plausible are the argu-
ments put forward by each side,
that the point must be one capable
of causing considerable perplexity
to the experimenter who has not
had very much experience of super-
heterodyne work; one commonly
hears such remarks as ““Oh, I
would never use a separate oscillator
because it simply wastes a valve
and does not give the same selec-
tivity which one can get with a
good autodyne,” and ‘' It is well
worth while to pay the price of

The “ Superheterodyne for the Open Air,
Mr. Kendall in the last issue of this journal,

S@paraute Oscillator?
By G. P, KENDALL, B.Sc. g
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Saving a Valve

As an experi-
menterwho at one
time belonged 10
one school and
has now turned
his coat and gone
over o the other,
perhapsmy views
may assist some
readers to seec
that it is not
a matter of
straig ht{orward
choice  between
two schemes, of
which one is ob-
viously better
than “the other,
but rather it is a
question of

described by
makes use

of the combined detector-oscillator system.

an extra valve to be rid of the
nuisance of that abominable in-
vention, the combined oscillator-
detector. I have tried all the
various Tropadyne and other auto-
dyne schemes, and they are all
noisy and unreliable and tend to
squeal on the shorter wavelengths
~of the band.”

choosing the most suitable scheme

for certain particular purposes.
First and foremost, it is not

simply a question of saving a valve

by using a combined oscillator and

detector, for were that the only
attraction, 1 do not think that
such schemes as the Tropadyne
would ever have achieved the

15
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This pbrtable superheterodyne ‘receiver,
designed by the author, utilises a separate

oscillator.

popularity which they have un-
doubtedly won. Assuming, how-
ever, for the moment, that the
only attraction of the combined
oscillator-detector is the saving of
a valve, let us consider whether
it is really worth while in all cases,

The Deciding Factor

Evidently the deciding factor
will be the proportion of the total
number of valves in use represented
by the single valvé in question,
and it should be remembered that
the tendency in modern super-
heterodyne design is to reduce the
totalnumber to a figure which would
have Dbeen quite unpractical, say,
twelve months ago. A vear ago
nine or ten valves was considered
quite a reasonable number to
obtain anything like good results
from a superheterodyne, and then
probably the saving of a single
valve was not worth the trouble
involved in making the necessary
arrangements.

More recent sets will be found
to incorporate six or seven valves
as the maximum, such sets, with
the modern high amplification-
ratio valves and. more efficient
intermediate - frequency transfor-
mers, being capable .in ordinary
conditions of giving practically
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everything that is wanted, pro-
viding that a combined oscillator-
detector is used. In such a case
it is obvious that the saving of
one valve is quite a serious con-
sideration and an oscillator-de-
tector is, thervefore, often found
in: portable sets where the extrems

turns upon the reaction windings

hence the valve is somewhat prone
to set up a grid-leak howl at the
lower condenser settings. An
example of a circuit which is
especially liable to this trouble
may be found in the ** superauto-
dyne " scheme at one time used by

Mr. Percy W. Harris, in designing the ' Super Seven,'
chose the separate escillater method.

of simplicity and compactness is
wanted.
Efficiency

1t would. seem that in the more
recent types of superheterodynes
with a Hmited number of valves,
the elimination of ane of the pumber
by combining the functions ot
oscillator and detector is at least
worthy of serious cousideration
from the point of view of economy,
and it will be seen that the choice
will be made upon the question of
the relative efficiency and con-
‘venience of a separate oscillator
and an oscillator-detector.

The idea is prevalent that com-
bined oscillator-detectors such as
the Tropadyne are difficult to get
into satisfactory operation, and
that they are decidedly tricky at
the best of times. Some of the
combined schemes are undoubtedly
rather prone to be freakish, but
the difficulties are by no means
insuperable, and some very simple
modifications in the original circuit
will produce a perfectly practical
arrangement, only requiring certain
very simple adjustments to make
it work properly.

Grid-leak Howls
Onec of the many difficulties of
the autodyne circuit is that it is
desirable that the valve should
oscillate quite strongly and, there-
fore, one uses a large number of

Messrs. Silver-Marshall which when
built by the amateur was certainly
a rather tricky proposition.

The Tropadyne in its original
form was also somewhat prone
to make trouble, although not
s0 seriously as to cause very much
difficulty, the simple expedient
of using twe interchangeable
oscillatorcouplers for the upper
and lower halves of the broad:-
cast band bheing a satisfactory
solution. Alternatively, a tapping
could be providied upon the reaction
winding, so that fewer turns could
be used for the lower settings of
the oscillator tuning. dial, the only
objection to these expedients being
that they introduce a certain
amount of complication into the
working of the set, -

Remedies

Various schemes have been de-
vised, however, for removing this
trouble, the use of a relatively
low value grid-leak in the Tropa-
dyne circuit being one of the most
successful of these, If a resistance
ol 100,000 ohms is used, it is quite
easy to choese such a number of
reaction turns upon the oscillator-
coupler that the wvalve oscillates
sufficiently strongly over the given
range and vet it does not squeal
until an extremely Jow dial setting
is roached, at which ene would not
in any case be working

it
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It can be accepted. that with a
little patience in adjusting the
number ef turns npos the reaction
winding and so on, a combined
oscillatoe-detector using something
resembling the original Tropadyne
circuit can be persuaded to give
quite straightforward and satis-
factory operation,’and many people
find that the results which they
obtain from this scheme seem to be
very decidedly better in certain
respects than: those obtainable from
a separate oscillator in an otherwise
similar receiver. For example,
the degree of gelectivity obtained
from the oscillator-detector circuit
is, for some reason which is not
very apparent, often of a higher
order than is very easy to obtain
with a separate oscillator unless
the latter is working under abso-
lutely ideal conditions.

Separate Oscillators

The attraction of the separate
oscillator arrangement is to be
found in the fact that no particular
care is needed to make it operate
correctly, so that any valve, any
H.T. value and so on may be used,
no critical adjustment being needed.
These, no- doubt, are serious con-
siderations from the peint of view
of a man who wants to put together
eagily a superhcterodyne which
he can deperd upon to work

. satisfactorily the moment it is

completed.

I'rom the point of view of the
set designer, moreover, who wishes
everyone to be abie to reproduce
his original results with the very
ninimum of trouble and adjust-
ment, the separate oscillator valve
is a highly advantageous scheme,
and it is, perhaps, understandable
that many people who are quite
aware that the oscillator-detector
is. capable of giving wvery fine
results when once properly adjusted
should, nevertheless, recommenl
the separate valve as beingrelatively
certain. to work properly at the
first attempt. It does undoubtedly
remove one of the doubtful factors
from the complete superhetero-
dyne, since it would he foolish to
deny that the oscillator-detector
does require seme care in the choice
of valve and in adjusting the
H.T. voltage and filament current,
etc.

Summary

To sum up, it would seem that
it must be admitted that when
the user of the set is prepared to
spend a little time in making
adjustment and choosing certain
values correctly, the oscillator-
detector possesses sufficiently great

(Continued on page 95.)
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A TWIN-COIL
THREE-VALVE

RECEIVER

MODERN
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(C.PALLINSON AMIRE)

Describing the construction of a receiver both handsome in appearance and

efficient in use, with the added merit that it is of the non=radiating type.

T is surprising what can be done
in the way of reception with
three valves. Although the

usual detector and two-note mag.
receiverhas a considerable following,
nevertheless for the successful
reception of very distant or weak
transmissions reaction has to be
pushed to its limit. In many
cases this will not only lead to
distortion, but also where trans-
former coupled stages of low fre-
quency amplification are being
employed, low frequency oscillations
are liable to be set up, which is, to
say the least of it, ceonsiderably
irritating to the experimenter.

A Stage of H.F, Amplification

In a receiver intended for general
use which may either be used for
loud-speaker reception of the nearer
transmissions or for headphone
reception at satisfactory strength of
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distant stations, it is generally
advisable to include a stage of high-
frequency amplification. In the
receiver to be deascribed, three
valves are employed, the first as a
high-frequency amplifier, the second
as a rectifier and the third as a low
frequency amplifier.

Results Obtainable

Under favourable conditions it
is possible to receive five or six
stations on the loud-speaker with
this set, while numerous - trans-
missions are received at varying
strengths on the headphones. In
many cases this performance may
be considerably exceeded, in others
it may be difficult to equal, but
this depends to a very large extent
not only on local conditions, but on
the skill of the operator and the
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pleted. receiver show thit a neat
and pleasing layout has been given
to the front of the panel, wh'ie the
numbet of controls thereon has been
reduczd to a minimam for the
purpose in mind.

Pisposition of Conirols
The two large dials are fo: the
tuning condensers, marked C, and

- Cyin the theoretical circuit diagram

shown in Fig. £, while the extension
handle seen on the right hand side
is for the neutralising condenser C;,
by means of which reaction is
obtained. At the bottom of the
panel will be seen the on-and-off
switch on the left, and the variable
grid leak for the detector valve on
the right, while the two terminals on
the left are for aerial and earth, and
those on the right for the loud-

efficiency of the aerial in use. speaker.
The photographs of the com- The reduction of the number of
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Fig. 1.—The circuit diagram of the receiver. The ‘Reinartz” type of reaction is
used, reaction being controiled by means of the condenser C; a small neutralising

condenser.
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MODERN WIRELESS.

components mounted on the pane!
not only enhances its appearance,
avoiding the overcrowded effect
that might otherwise result, but
also simplifies the actual con-
struction, especially for those who
have not had a great deal of experi-
ence in work of this description.

_ Special Coils Used
A point of special interest is the
type of inductance coils which have

that, should the detector valve be
made to oscillate by the use of re-
action, energy will not be radiated
from the aerial if the high-frequency
stage is correctly adjusted. This,
of course i3 of tremendous beneit
when searching for stations, since
#t enables the carriers to be locatcd
without difficulty, and the trans-
missions tuned in with less trouble
and in considerably shorter time
than would otherwise be experienced.
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multi-ratio low-frequency trans
former has been employed, thus
enabling a ratio to be obtained that
best suits the valves used by the
constructor,

Special Points
This set therefore presents several,
distinct advantages, which may be
tabulated as follows :—
1. Reduction of direct pick-up to
a minimum.
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peen used in this receiver. In the
course of a series of experiments
commenced some months ago in
conjunction with fieldless coils, it
was found that a decided increase
in selectivity was obtained by the
use of inductances of this descrip-
tion. This was of course due to
the elimination of direct pick-up
from the local station, which in this
particular case (2LO being only 1}
miles away) is exceedingly severe.
The coils employed, therefore, were
decided upon after a considerable
period of exper'mental work, and
are for using on the lower broadcast
band of wavelengths.

The photographs taken from the
back of the panel indicate the
appearance of these coils, which are
seen to be of the “ binocular ”’ type.
Each ccmplete coil consists of two
separate inductances, a small one
for the aerial or anode coil and the
other for a grid coil.

A Non-Radiating Set

Not only does the use of these coils
reduce the direct pick-up from the
local station, but also the inter-
action between the various stages
is considerably lessened, so that even
without some form of stabilisation,
the tendency for a set constructed
with these coils is to be stable and
free from self-oscillation. ‘

If a neutralising system is used,
however, the advantage is obtained

Fig. 2.—Drilling dimensions for the panel

i
may
No. 1632 may b= obtained free.

The Theoretical Circuit
The exact circuit employed is shown
in Fig. 1, from which it will be seen
that the split-grid coil method of
neutralising has been employed.

. In the case of the detector valve, one

end of the coil is taken to the grid,
the centre being connected to L.T.
positive, the other end of the coil
going to the anode through the

be taken from this diagram,

Blueprint

2. Stable high-frequexly amplifi-
cation and non-radiation when the
detector valve oscillates,

3. Low-frequency side adaptable
for use with any valve.

4. The aerial tap, which may be
connected to either of two positions,
allows the maximum efficiency to
be obtained over the different
broadcast wavelengths,

The layout of the panel is simple and attractive.

neutralising condenser C,. The
whole of the grid coil is tuned, and
a choke I, in ths anode circuit
cnables Reinartz reaction to be
obtained.

It should be noted that the
aerial may be connected -either to
half or to the whole of the aerial
coil, a point that was found to
be of decided advantage in the
reception of widely differing wave-
bands.

On the low frequency side a
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Below will be found the list of
components required to make this
receiver, and although the makers’
names are given for the convenience
of the constructor, it is not ne:es.
sary to adhere to the particula:
makes used as long as components
of known quality are substituted
for those 'used by the writer.

You will require :—

One ebonite panel, 21 in. by 7 in.
by }in. (British Ebonite Co., Ltd )

One oak cabinet for same with
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baseboard gin. deep,
Bros.)

Two fieldless coils. (Lissen, Ltd.)

Two 0005 Polar cam vernier
variable condensers. (Radio Com-
munication Co., Ltd.)

Two  high-frequency
(Beard and Fitch, Ltd.)

Three anti-phonic valve holders.
(Burmndept Wireless, 1.td.)

Three fixed resistors and sockets,
(Burndept Wireless, Ltd.)

One basecboard mounting neu-
tralising condenser.  (Peto-Scott,
Co., T.td.) ’

(Pickett

chokes,

and
Ltd.)

Four large lacquered brass ter-
minals. :

One terminal strip.

Radio Press panel transfers.

N.B.—The resistances of the fixed
resistors have not been given in this
list, as this will depend upon the
valves used, while the value of the
fixed condenser which is connected
across the output will again be
different for different loud-speakers.
Those who require this component
will know from experience the best

mount. (L. McMichael,
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various components which are
fixed on the bascboard should
be placed in position except the
two twin coils and the L.F.
transformer which should be left
until part of the wiring has been
completed.

The back of panel wiring diagram,
shown in Fig. 3, also gives the lay-
out of the baseboard drawn to scale,
and it may be observed here that
this should be followed carefully.
No attempt should be made to
reduce the amount of space taken
up by the components on the high-
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Fig. 3.—Note that the anode and grid leads to the valve-holiders should be as short
as possible. Blueprint No. 163b is obtainable free.

One  Neutrovermia condenser
(Gambrell Br-s., I'td.)
One mult-ratio L.F., {trans-

former. (Radio Instruments, 1.td.)

One 002 fixed condenser. {(Du-
bilier Condenser Co. (1923), Ltd.)

One -002 fixed condenser. (H.
Clarke and Co. (Manchester), 1td.)

One 0003 fixed condenser. (H.
Clarke and Co. (Manchester),
ILtd)) .

One variable grid leak.
and Fitch, Ltd.).

One fixed condenser, clip-in tvpe,

{Beard

value to suit their loud-speaker, and
this is the capacity which should be
employed.

Fhe Panel is spon Prepared

The first stage in the construction
of this receiver is drilling the
ebonite panel, and mounting there-
on the components shown in the
front of panel layout in Fig. 2.
“This drawing gives all the necessary
dimensions and, further, is an
exact reproduction to.scale of the
front of the panel. After this the
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frequency side, as this will lead to
crowding and trouble will in-
evitably follow.

Adhere to the Layout

Further, apart from the question
of the functioning of the set,
another question which has received
due consideration is the spacing and
accessibility of the various leads,
and it wili be seen from the wiring
diagram that all leads are well

-spaced, while the more important

of these, such as those going to
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anode and grid, have been kept as
short as possible.

Before commecencing to wire up,
it would be as well to mark out the
positions on the baseboard where
the twin coils and low-frequ=ncy
transformer will come, in order
that the leads put in befors
these components are placed in
position will amply clear these
units. The panel may now be
fixed to the baseboard.

Wiring-up

The first leads to be put in are
those connecting the low-tension
battery to the valve sockets, this
part of the work including the
wiring up of the fixed resistance
sockets and the L.T. switch. Any
further connections which can be
made at this stage are now com-
pleted, after which the first twin
coil 1., L, is placed in position, and
the leads from this to aerial and
earth terminals, the tuning con-
denser C,, the neutralising con-
denser and H.F. choke are com-
pleted. The second grid coil is now
placed in position, and the various
leads from this taken to the points
as shown in the wiring diagram.

Now fix the low-frequency trans-
former to the baseboard, and finish
off the wiring of the receiver. It
should be noted that a number of
the connections can be made without
out the use of a soldering iron.

Filament Resistance Values
The values of the fixed resistors
have now to bedecided. Those used
by the writer are of 4 ohms each,
since this set is used chiefly with

5-volt } amp small power valves,
this being the correct value when
using a 6-volt battery. If, however,
it is desired to use .06 valves with a
s-volt battery, the resistors will
nesd to have a resistance of 17 ohms,
while if it is intended to usea couple
of b wvalves for high-frequency
and detsctor, and a 5-volt power
valve for th2 low frequency, -the two
resistors for the high frequency and
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A Bench Test
Having completed the wiring,
it should be carefully checked over,
and a preliminary test may then bz
applied to see that the L.T. and
H.T. circuits are correct. For
this purpose place the valves

in their respective sockets, and also
the fixed resistors, connecting the
L.T. battery to its terminals. Place
the filament switch

in the on

The fiex lcad and sprin,;g clip on the aerial terminal are
used to obtain the best aerial coil tapping for different
wave-lengths.

detector valves will be 50 chms each,
and for low-irequency 4 ohms,
where a 6-voli battery is used.
Care should be taken to ascertain
that the values of. the resistances
are suitable for the valves and for
the battery being used, otherwise
the valves may be either over- or
under-run, causing damage to the
valve in the one case, and a re-
duction of efficiency in tlie other.

position and see that the wvalves
light correctly, then test each fixed
resistor, and see that when it 13
unscrewed the valve goes out. Next
strap ths three high-tension positive
terminals . together, and connect
the H.T. battery to the set, starting
first with a small voltage of th:
order of 6 volts. With the valves
turned on just touch the wander
plug against the socket of the H. T,

The neutralising

baseboard in this view.

20

condenser (C, of Fig. 1) is that seen at the near ed of the
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battery and note whether . the
brilliance of thé valves remains the
same. If so, a higher voltage may
be tried, and so progressively until
the full working voltage is applied.
Aerial Reception
"~ Everything being in order, the
set may now be tested on the aerial,
and the correct working voltages
applied to the various valves.
Where the s5-volt .25 amp type
of valve is being employed, a suit-
able H.T. value for the high-fre-
quency valve will be in the neigh-
bourhood of 6o volts. For the
detector valve if of the D.E.s5b
type 1oo volts may be used, and
for the low-frequency 120 volts
will be suitable. With .06 valves

at zero, and the local station tuned
in. It will probably be found that
the two dials on the tuning con-
densers do not read quite the same,
the right-hand one being about 4 or
5 degrees less than the left hand one.
The writer finds it convenient
to set these dials so that both read
approximately the same, this ad-

justment being quite satisfactory.

over the greater part of the range
covered by the tuning condensers.
Adjusting Reaction

The high-frequency valve should
now be turned out by means of the
fixed resistor, and reaction in-
creased by means of condenser C,
until-the point at which the detector
goes into oscillation is found. The

This photograph shows clearly the arrangement of the
~components and the wiring.

a somewhat higher voltage is
required on the high-frequency
side, this being in the neighbourhood
of go volts.

About 6o volts will be correct
for the detector, or if this is of the
D.E.3b type, a higher voltage in
the neighbourhood of 100 volts will
be found advisable. The low-
frequency .valve may have 100 or
120 volts applied according to the
maker’s rating. A suitable value
of grid bias for the L.F. valve to
start off with will be about 6 volts,
and this may be adjusted accurately
when actually receiving.

Telephones or Loud-speaker

It will be noticed that no pro-

vision has been made for switching
out the low-frequency valve, but
this may be included if required
by the constructor. The Ilocal

station may be received on a loud-

speaker, and for other trans-
missions which are not strong
enough to operate this instrument,
telephones may be donnected in its
place. :

For preliminary searching the
neutralising condenser may be set

~ probably

high-frequency valve is now
switched on again, and the neutra-
lising condenser adjusted until the
set goes into oscillation at the same
setting of the reaction condenser as
before,

Transformer Ratios

Having tuned in the local station
on the loud-speaker, the grid battery
may now be adjusted, after which
various transformer ratios can be
tried to see which gives, not only
the best amplification, but also the
best gquality. When using a valve
of the type specially designed for
resistance - capacity - amplification
for the detector (this being a high
impedance valve) the best results
obtained were found to be either

. with a 3 to .1 ratio or a 45 to 1

ratio, the connections employed
being IPo and P2, with So and Sz, or
P1 and P2z, with So and Sz; the
second of these connections will
be found suitable for
use with a number of valves,

Distant Stations

These connections and adjust-

ments having been satisfactotily
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~ completed, the telephones may now
be connected to the output ter-
minals on the set, and distant
stations searched for. It will be
found that the adjustment of the
condenser C, is exceedingly critical
for maximum signal strength (much
more $o than C,), while for stations
above 350 metres, the aerial should
be connected to the first tap ; and
for stations above this wavelength,
the second tap will be found best,
Having tuned in one or two distant
stations and acquired a little experi-
ence in handling this receiver, the
effect may next be tried of altering
the high-tension voltage applied
to the high-frequency and detector
valves, together with suitable ad-
justment of the variable grid leak
for the detector, It will be found
that the best resuits are obtainable
at a certain value, and once found
this may be left set.
Setting the Grid Leak
It should be noted, however, that
the value of grid leak required for
best results on the local station *
will riot necessarily be the same for
distant reception. It has been the
writer’s experience with distant
reception that a higher value of
grid leak will give better results,
but if this is employed on strong
signals such as those obtained
from the local station, the purity
of reproduction is not so good as
that obtained with a lower value,

Valves Used !
Various types of valves have been .
tried in. this receiver, ineluding
bright emitters, and in no case has .
any difficulty been experienced in
making the preliminary adjustments
. to the set, or in tuning in distant
stations. The maximum output
has been obtained with the s-volt
+25 ampere power valve, but the
results obtained with other types
fell very little below those given by
the former,

Elstree Test Report

The set was tested by the
Elstree Laboratories,whostated that
Nottingham, London, Manchester,
Bournemouth,” Rome, = Néwcastle
and Birmingham were reccived on
the loud-speaker. Various other
relay and Continental stations were
heard in the telephones. There was
a slight trace of London when re-
ceiving Manchester, but on Bourne-
mouth there wasno traceof London
at all. Cardiff could be received
while London was working, but
with some interference from the
latter. The set wds found to be
simple to handle and its general
ability extremely good.
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HIGH-FREQUENCY AMPLIFICATION IN

_PO

ORTABLE receivers may be of
two principal kinds. The
more common kind is that

in which provision is made for .

operating a small loud-speaker,
which may or may not be built in
to the make-up of the whole
receiver, while the second kind is
that in which telephones are em-
ployed. While the provision of loud-
speaker signals is very desirable,
the second type should not be
neglected. For one thing, the
telephone set is of necessity con-
siderably more portable than one
designed to oper-

RTABLE RECEIVERS

By J. H. REYNER,
° B.Sc. (Hons.),
AM.IEE,

Who describes how maxi=

mum volume may. be

obtained from few valves
and a frame aerial.

a frame aerial of 2 ft. side having
about 10 turns would, theoretically,
give a signal strength less than
that which could be obtained on a
single vertical wire 1 ft. in height,
It is obvious, therefore, since
the height of the frame is greater
than this, that the instrument
itself must act to a considerable.
extent as an aerial, and as has
previously been pointed out in
these columns this accounts for a
good deal of the lack of directional
effect which often occurs with a
frame aerial.

able results can be obtained with
a straightforward detector valve
employing a smooth form of re-
action control, but the signal
strength on such an atrangement
is usually too weak to afford any
pleasure to the hearer, If there-
fore an extra valve is to be cm-
ployed, then this is essentially a
case where a high-frequency stage
is of advantage.

In a portable set it is obviously
desirable that the high-frequency
amplification employed shall be as
efficient as possible. The question

is, therefore, how

ate aloud-speaker
owing to the fact
thattransformers,

extra valves, and FRAME
extra battery ca- AERIAL
pacity are re-
quired, while the
expense of the

loud-speaker arti-
cle may exclude
its use in certain
cases.

High - Frequency
Amplification
Desirable

In either case,

we may best ob-

tain the efficiency
which has been
produced in some
of themorerecent
receivers without
the bulkiness
which is usually
a necessary ac-
companiment.
Fortunately one
stage of high-
frequency ampli-

Wy

fication is fairly

easily achieved,

jw .
Llﬁ'izk

Selectivity Not
Essential

however, a stage
of high-frequency
amplification  is
desirable, and it
will be interesting
to discuss some

Fig. 1. — A straightforward but very satisfactory circuit
employing a centre-tapped tuned anode arrangement,
neutralising condenser may be used to provide a reaction

effect,

Selectivity is a
consideration
which does not
seriously concern
us, because the

The

of the methcds

whereby this may be achieved.
Any portable receiver is usually
operated either on a frame aerial
"~ or a small temporary aerial slung
between a couple of trees or
something of the kind. In the case
where a frame aerial is employcd,
the necessity for high-frequency
amplification is even more marked.
Utilised on broadcast wavelengths

H.F. Preferable to L.F.

Even allowing, however, for the
aerial effect, it is obvious that the
total signals picked up must be
20 to 30 times as small as those
picked up on the average 100 ft.
aerial, so that the necessity for a
certain amount of high-frequency
amplification is immediately ob-
vious. Itis true that quite remark-

22

receiver is usually
only intended to pick up the local
station, and the efficiency, there-
fore, is the more important con-
sideration. In such circumstances
as these the tuned-anode arrange-
ment is one of the best. It has the
virtue of simplicity, and some
recent tests which were carried out
by myself indicated that the signal
strength obtainable with a suitably
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HIGH-FREQUENCY AMPLIFICATION IN PORTABLE RECEIVERS (Conid.)

arranged tuned-anode system was
at least equal to the best obtainable
with any other system, and was
definitely superior to many other
arrangements tried.

A Simple Circuit
The circuit shown in Fig. 1 is a
satisfactory type of circuit. Here
the frame is tuned to the incoming
signal, a small loading coeil being

that there is mo appreciable mag-
netic coupling between the grid
and anode circuits of the high-
frequency valve.

To obtain this the coils may be
placed at right angles to each other,
and they should not be placed tco
far apart. This may seém peculiar,
but as the coils are moved farther
and farther apart the magnetic
ocoupling falls off very rapidly

—3 HI+
C, i,
L3
=)V -
]
—>» LI+
> LT-

Fig.2.—This modification of Fig. 1 enables a smail aerial to be
used instead of the frame when desired. The aerial lead is
taken to the centre tap of L.

in circuit in series with the frame if
necessary, whilé the anode circuit
of the valve contains a split coil
utilising the centre-tapped tuned
anode arrangement. The high
tension battery connection is faken
to the centre point of the winding,
and the remote end of the coil
connected through a ncutralising
condenser back to the grid of the
first valve. This arrangement may
be employed to provide reaction
by suitably over- or under-
neutralising the high-frequency
valve, and if the set is to be used
on a small aerial or frame the
risk of re-radiation” will of course
be practically negligible.

Using a Small Aerial

1f the set is to be used onasmall
aerial instead of a frams, then the
cir€nit becomes slightly modified,
and the arrangement shown in Fig.
2 is s. designed so that the set can
be used either on a frame or a small
aerial at will.© The strap is con-
nected across the frame terminals
when the aerial is in use. For the
anode coil, one of the wvarious
makes of centre-tapped plug-in
coils may be employed, or the
Dimic coil made by Messrs.
McMichael will give very satis-
factory results. In order that the
circuit may be thoroughly under
control, it is necessary to ensure

but the capacity coupling between
the circuits still remains, and it is
quite possible for wvery peculiar
results to be obtained.

The Piug-in Transfermer Method
Another type of circuit which
may be employed is that employing

-must

should be tight coupled, and if
this is done there is little to choose
between the two arrangements.
In order to neutralise this circuit,
the grid winding of the receiver
be centre-tapped. This
demands the use of either a centre-
tapped frame, in which case no
loading coil can be employed, as
otherwise the symmetry will be
destroyed, or alternatively the
frame and the loading coil may be
made approximately equal in in-
ductance,and a centre tapping taken
from a junction between the two.
Neither of these methods, however,
is as satisfactory as the split-anode
arrangement, although they oould
be used with a little bit of ex-
periment,
One Tuning Control Sometimes
Advantageous

The disadvantage of the methods
described so far has been that
two tuned circuits have been neces-
sary. It is sometimes desirable
to employ only one control. In
such a case one of the wvarious
makes of aperiodic high-frequency
transformers may be employed.
These transformers are so designed
that they give a more or less
uniform amplification over a band
of frequencies, and can thus be
used without the necessity for
tuning either of the windings.
Such arrangements, however, suffer
from the disadvantage that the
signal strength is by no means as

FRAME
AERIAL ]

C

— JUU0UUUOV0

Fig. 3.—This form of circuit has the advan.age that only one
tuning condenser is required.

an ordinary plug-in transformer
having either a tuned primary or
tuned secondary winding as desired.
1f strength is the first consideration,
as it is in this case, the two windings

23

great as that which can be obtained
from a tuned stage of high-fre-
quency amplification, and this drop
in signal strength is the price paid
for the simplification of contred,
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An Anode-Input Circuit

The alternative is to use some
form of anode-input circuit, and
so to obtain only one tuned control
in the anode circuit of the valve
in question. A circuit employing
an arrangement such as this is
shown in Fig. 3. Here we h-ve
the frame aerial with a suitable
loading coil in the anode crcuit
of the valve. ’

The coils L, and L, are variably
coupled and may be ordinary
plug-in coils of suitable size—say,
-50 or #5. This cou-ling transfers
the energy back to the grid circuit
of the wvalve V, which causes
fluctuations of ths anode potential,
and these in turn cause variations
of the grid potential of 'V, By
increasing the coupling betwcen
L, and L, continuous oscillations
may be produced so that a reaction
effect is obtainable by this means,

Reflexing

Reflexing is another device which
may satisfactorily be employed in
portable receivers, because many
of the disadvantages which usually
attend reflex circuits are either
not important or can be endured in
the case of a portable set because
of the saving in valves. As has
previously been stated, the principal
object of a portable receiver is to
obtain the maximum signal strengh
with the given number of valves.
One simple type of reflex is that
shown in Fig. 4.  This s of the

found that the crystal damping
is sufficient to prevent the circuit
from oscillating uncontrollably, so
that no neutralising arrangement
has been shown in this case.
Since the centre-tapped coil has
been employed in the anode circuit,
however, there is no réason what-
ever why a neutralising adjustment

and which has been giving satis-
factory results ever since on a
small single valve portable set, is
that shown in Fig. 5. Here a
species of anode-input circuit is
cmployed, so. that only one tuning
control is obtained together with
a form of Reinartz reaction (con-
trolled by the «0oo01 condenser C,}

| FRAME ) _ -
AERIAL L T
¢ «
L —
i =
000 D g
. BZ E
e =
—7
B=
T

Fig. 4.—Excellent results can frequently be obtained with

refiex circuits of a simple nature.

The above circuitis a

good type to try.

should not be incorporated if it
is found necessary. In such a case
it would be connected from the
remote end of the tuned anode coil
back to the grid of the previous
valve, and such a connection of
course has the advantage that it
may be utilised, probably in this

FRAME 1 g 2T

AERIAL L R-F CHOKE =

— ' =

> YA =

0 =

e =

B -

L.F. CHOKE I

T

R

Fig. 5—A weli-tried circuit employed by the author, which
has bzen found to give very satisfactory results.

usnal conventional type, the high-
frequency and low-frequency com-
ponents being separated out as far
as possible. A crystal detector
has been shown in this particular
circuit, because the saving of a
valve is a distinct advantage, and
in such cases it will usually be

case by over - neutralising, to pro-

“duce the required reaction effect

qQn the reflex valve, and so increase
the signal strength in a convenient
manner,

A Well-tried Reflex Circuit

A further type of reflex circuit,
which I employed some years ago
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while a crystal detector is employed
for rectification. A choke is em-
ployed instead of a transformer.
This arrangement gave satisfactory
telephone signals, at distances of
20miles from the local station, while
of course the addition of one note
magnifier would give signals strong
cnough to work a small loud-
speaker.
Conclusion

The methods which have been
given in this article are intended
merely to indicate some of the

.methods which may be employcd

in order to obtain satisfactory
amplification at high frequencies.
On the whole the apparatus re-
quired for high-frequency amplifica-
tion is lighter in weight than for
Jow-frequency, and in addition the
amplification before detection is
definitely better in such. cases as
this where the initial inpnt 1s
extremely small. It will generally
be found, therefore, that one stage
of high-frequency amplification pays
in a portable set, and the various
circuits outlined in this brief article
will give food for thought for those
who are turning their attention at
this time to the design of portable
apparatus. :

THE “ELSTREE SIX”
See Page 3




AN the 30th April during a lecture
A\2| on “ Modern Developments in
13| Broadcast Reception” which I
| was privileged to give at 4
%\\ meeting arranged by the Brad-
BN ford Radio Society, I had an

opportunity of demonstrating The
“ Elstree Six,”” full constructioral details of which
appear elsewhere in this issue. .

Although within 200 yards of the local station
it was possible to cut out that station with a two
degree movement of the four dials and receive
distant transmissions, a fact which speaks volumes
for the celectivity of the cet.

Great interest was aroused by this demonstration
of a Radio Press set in the north midlands before
publication, and the questions asked and the
information sought were indicative of the keenness
and enthusiasm of the wireless amateur in that
district.

o B #

SING the call sign RAW, a new broadcasting
station is carrying out transmissions at
Tnapee, in Russia. The power is 4 kilo-

watts, and it is understood that the wavelength
is 1200 metres.

% B

RECENTLY bad an opportunity of examininga
piece of apparatus which provides an improved
means for charging accumulators, provisional

patents for which have been granted to Messrs.
Pollock and Newby. Some test figures showed
that whereas by the usual method the cost for
current consumption in the case of three batteries
(10, 50 and 8o ampere-hour continuous rating)
was a certain figure, with this new method
a saving of f22 Ios. is effected (cost per unit
taken as 3d.).

Each battery receives its correct charge at
the proper rate, while the arrangement is quick
and simple in operation and merits careful con-
sideration by those interested in the problem of
accumulator charging,

B
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From my

Notebook

by
B. J. BARTON-CHAPPLE,

- omasmessaiiit

Wh.Sch., B.Sc. (Hons.), A.C.61,D.LC., AMIEE.

HE U.S.A. Government estimates place the
number of wireless receivers now in
- American homes at above 5,000,000.
That marks a notable increase since the past
year, but 1926 ceems sure to surpass even the
remarkable record of 1925. Perhaps the two
greatest fields for the development of radio
this year, however, are its use on the farm and
for educational purposces, and the special service
to farmers is proving of far-reaching importance.
W W
HE studic of the new breadcasting station
WJAZis located on the twenty-third floor of
the new Strauss Building, Cl.icago,and is the
only oneofits kind in theworld. This station has
abandoned completely the usual heavy draperies
prevalent in most studios, and with the help of
acoustic and electrical experts, WJAZ has over-
come all obstacles of echo and has accom-
plished the one remaining necessity—local colour
and atmosphere.

The studio proper gives the effect of a sunken
garden surrounded by a massive wall while grilled
openings, and large gateways overlook vast
areas of country beyond,. an illusion brought
about by scenery.  Automatically controlled
lighting apparatus is placed <cientifically to
produce certain effects, with-the hope that the
flood-lights of various colours, fade-ins and fade-
outs, sunrise, sunset and moonlight will inspire
the artists to greater efforts,

The WJAZ station now being erected thirty
miles outside Chicago will be operated by remote
control from the studio in Chicago.

N S

HEN looking for possible faults in a
receiving set as the outcome of faulty

signal reception, 1t is imperative to bear

in mind that even the most unlikely places
are worthy of examination. This fact was
brought home to me very forcibly at a recent
demonstration, as on tuning in the local station
and switching over from telephones to a
large Amplion loud-speaker the volume was
reduced and the weak reproduction appeared
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“ timny.”  1spent a worrying half-hour examining of the larger outposts, but the majority are being
all the comnections, which by the way had fitted with thwee-valve sets.

weathered an adventurous motor and railway There is perhaps no other calling which in-
journey remarkably well, only two joints being volves so much: isolation frem civilisation, and the
defective. I obtained anothersimilarloud-speaker installation of wireless will put these men in touch

and found the reproduction and volume of sound with the outside world.

all that could be desired.

Attention was im-
b3 ] i3

mcdmtely turned to the original loud-speaker,

and the diaphragm mechanismr was withdrawn ‘ UR cousims over the Herring Pond are
from the horn for replacement. i making a somewhat . extensive wmse of
Imagine my astonishment and {eelings when “ barretters ” in ew of flament theostats for

it was discovered that
the cork was still firmly
in position in the hele
leading to the hom
opening, the loud-speaker
having been delivered
direct from stock. The
remedy was obvious and
the moral forcibly im-
pressed on my mind.
CERTAIN ameunt
of attention has
been turned recently
to an invention of am
Austrian engineer named
Emile Mark, who Iis
stated te have devised a
special proecess whereby
secrecy is ensured for
wireless communications.
Of course, details of the
invention have not yet
been disclosed, but it is
understood that the pro-
- cess involves variation
of the transmitting sta-
tion’s wavelength at a
very rapid speed, amount-
ing to several thousand
changes per second.
Any scheme which will
enable wireless inter-
course to take place
secretly will be of far-
reaching importance, and
the results of develop-
ments on these lines are
eagerly awaited by all
interested in wireless 1
the slightest degree. -

2 Bt i

HAT splendid body
of men, the Royal
Canadian Mounted

controfing the cusremt
passed to the valves from
the L.T. seurce. This
device, which often fakes.
the form of a small cart-
rndge - fitted imto clips
similar to the grid leak
ariangements, rsreal](y of
relatively  simple -

structien,
It consists primarily
of a piece of wire mounted

inside a glass tube filled
with . hydrogen. The
wire chosen for the pur-
pose has a high tempera-
ture coefficient, i.e., its
resistance has a compara-
tivelylarge variation with
" temperature. Thus small
variations in cufrrent are
accompanied by corre-
sponding variations in
resistance which tend to
compensate for small
variations in applied vel-
tage, giving what may be
termed a ballasting effect.
These barretters (or
amperites) must thus be
chosen according to the
type of valve employed,
and hence their appli-
cation in this country
is somewhat limited
owing to the wide range
of filament currents.

R S

HE recent strike
has demonstrated
very forcibly that

the position occupied by
wireless amongst the
amenities of mechanical
and electrical civilisation

Experiments in tele-photography have
recently been conducted between London
and New York. In the example seen
above it is interesting to compare the
original photograph (top) with the
‘‘photo~radiogram '’ as received in New

Police, who patrol the York. is of extreme importance
great epen spaces of the far North-West, and cven and leaves no shadew of doubt in the mind of
the Arctic areas further north, has again been the far-seeing individual that its future proba-
brought before the public eye through the recent bilitics and possibilities are unbounded.

announcement that the Canadian Government We shall, in a few years to come, be reaping the
is equipping outlying stations with wireless benefit of the scientist’s investigations into the

recelving apparatus.

subject of television, and this will whet our appe-

The receiving sets vary in type, seven-valve tites for a realisation of that time when electrical
super-heterodyne sets being installed at rome power is transmitted without any tangible medium,

[iN]
[
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. The reflex receiver used was of the type employing a
single valve and a crystal rectifier.

HE installation of alternating
current electric lighting and
power into the house often

proves a somewhat mixed blessing
to the keen broadcast listener.
In some cases A.C. hum is picked
up by induction to such an extent
that signals are drowned, whilst
in others the background is ren-
dered noisy, marring any pleasure
in DX work. Reflex receivers in
particular are prone to “behave
in this manner, and in this article
it is proposed to give an account
of some experiments in eliminating
these effects, which I have recently
carricd out.

A Serious Drawback

Where an outside aerial and
earth system is employed the
interference may be a negligible
quantity, but if an inside aerial is
used it is almost bound to run

_ close to power or lighting wiring,
thus picking up, by induction,
an appreciable hum. To flat-
dwellers who desire to utilise the
house lighting system in place of
an aerial it is often found that the
hum is so pronounced in nature as
to drown all signals completely.

This is a very serious drawback,
as the large amount of electric
wiring in blocks of flats often
furnishes a more effective aerial
than any other which can be erected.
An arrangement which will allow
this wiring to. be used will there-

-

fore prove a boon to listeners so
situated.

The Receiver Used

Since reflex receivers are often
more prone” to pick up hum
from A.C. mains than are straight

sets, I used a set of the former
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of the valve by means of the L.F.
transformer T, T, of which the
secondary winding is in the aerial
circuit. = A nwumber of refinements

_are present, such as neutralising

the valve capacity, and separating
the radio- and audio-frequency
currents, but these do not materially
affect the experiments and will not
be discussed here.

A “ High-Pass ”’ Filter

An obvious solution of the diffi-
culty is to employ some filter
arrangement which, whilst allowing
the radio-frequency currents to
enter the receiver, will effectively
block the passage of currents at
audio-frequency, under which latter
category is placed the hum from
the mains, The arrangement
employed is a ‘‘ high-pass”’ filter

A

R-F CHOKE

o
~

Ti

\U\YJ

Hllll!———éllllllllllllllll!lfll_llllllllllll——

Fig. 1.—Tne theoretical circuit of the receiver used in
the author's investigations on A.C. hum,

type during my experiments, The
theoretical circuit is given in Fig. 1,
from which it will be observed
that the valve V, acts in a dual
capacity, the rectified currents from
the crystal detector circuit being
fed back into the grid circuit

27

as indicated in Fig. 2. A number
of condensers and inductances (or
chokes) are connected as shown,
and by suitably adjusting the values
it can be arranged that the filter
will cut out all frequencies below
a certain value, This is due to
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the fact that the condensers, which
ar‘é éonnectéd” in ‘seriés, are made
of suitable capacity to allow the
desired radio frequencies to pass
through them, ftwhilst to audio
frequencies their impedance is very
high. :

"The inductances, on the other
hand, have a value such that they
effectively prevent the higher fre-
quencies from - passing but act
as a comparatively low impedance
to audio frequencies. It follows
therefore that if both audio- and
radio-frequency voltages are applied

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

S
INPUT % % gowur
. —

Fig. 2—By suitably con-
necting a number of chokes
and condensers it is possi-
ble to cut out frequencies
below a certain value.

across the input terminals then an
almost pure radio-frequency voltage
will be available across the output
terminals.

Simplifying the Arrangement

The arrangement indicated above
is a somewhat complicated one,
and would probably result in a
considerable reduction in the
strength of the desired transmission.
A simpler system must therefore
be found if it is to be of use to the
listener.

Practical Experiments

As electric light is not installed
in my own house the receiver was
taken to a friend’s house in a small
village about 12 miles south-east
of 2.O. This house is wired for
electric light, the alternating supply
being at 220 volts and the periodicity
50 cycles per sec. The set was
tried first on a small outside aerial
in conjunction with an ordinary
buried carth. The hum from the
mains was not very promounced,
being- audible only during silent
periods of the programme and then
not to an extent to be particularly
irritating unless one wished to
search for weak transmissions. On
telephones the signals from 21.0
were too strong to be comfortable.

House Wiring as the Aerial

The next step taken was to
obtain a really serious hum, and
this was done very effectively by
employing the house lighting
wiring as an aerial. A defective
electric lamp was secured and the
glass smashed to expose the two
lead-in wires. One of these wires

was cut off short ageinst the stem
of ‘the lamp, ‘whilst the other was
joined to one side of a «o05 fixed
condenser. The free side of this
condenser was joined to the aerial
terminal of the receiver. The buried
earth was retained throughout.
The hum obtained was at full
loud-speaker strength and no trace
of signals from 21O could be heard,
despite  very careful
and the employment of a slightly
larger aerial coil to compensate
for the fact that the wiring of the
house was not extensive,
Adapting the Filter Arrangement
A simple adaptation of the high-
pass filter arrangement indicated
in Fig. 2 was then employed, the
relevant part of the resulting
circuit being as shown in Fig. 3.
A fixed condenser of .000I was
connected between the lead from
the blocking condenser C4 which
permits the house wiring to be
employed for the aerial, and the
aerial terminal of the set, whilst
across the acrial circuit of the
receiver and the fixed condenser
C,; was placed a radio-frequency
choke. €, was deliberately made
0001, since in practice condensers
of this value are often incorporated
in wvarious sets and the size is
suitable to allow radio-frequency
currents to pass through frecly
whilst offering a very high imped-
ance to audio-frequency currents.
The aerial coil L; was, of course,
increased in size 10 compensate
for the insertion of the 0001
condenser, a Gambrell B coil being
employed. In the I, position
a Gambrell J coil was first vsed,
and with it the hum from the
mains was reduced to about the
same order as that originally
obtained when using the outside
aerial. With very careful tuning,
signals from 2LO were obtained
at good telephone strength,

Effect of Coil Sizes.

Changing the J coil for a smaller
coil, namely, an H, completely
cut out the buzz from the mains,
no noticeable difference in signal
strength resulting.

A Better Arrangement

So far it was considered that
the experiment was very successful,
since from receiving a deafening
hum and no signals, fair telephone
signals, with.a quiet background,
had been obtained. In an en-
deavour to improve results, how-
ever, the arrangement shown dotted
in Fig. 3 was tried, the aerial
coil in the set being a centre-
tapped B coil. With a J coil in
the IL; position it was found that
the hum obtained was slightly
less than with the original Fig. 3
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arrangement and signal. strength

was slightly improved. On changing
the ] for an H coil really good
telephone strength was secured,
there being no trace of interference
from the mains,

Since the coils in the receiver
were only suitable for the lower
broadcasting band of wavelengths,
no experiments in receiving 5XX
were made, but there would appear
to be little reason why equal
success should not be obtained
on this wavelength, although certain
readjustments of the sizes of L,
and C; may be necessary.

Wiring for Loud-speakers

In conclusion, a few remarks
on the subject of wiring the house
for loud-speakers, where A.C.
mains are present, may be of
service. When long extension
leads are to be run to distant
rooms the routes by which the
leads are taken should be deter-
mined only after very careful
experiment, since scrious inter-
ference from the mains may be
experienced. The writer remem-
bers a case in which the receiver
was installed in the conservatory,
and it was desired to listen at the
other side of the house. Although

2
Lonmed

=1=—

m

Fig. 3.—The arrangement

adopted in adapting the
“fiiter” to the existing
reflex receiver. The dot-

ted connection is an alter-
native for use with acentre.
tapped coil.

reception in the conservatory was
excellent, signals in the distant
room were completely drowned by
hum. Alternative “runs’ for
the leads were tried, but although
the trouble was minimised to a
certain extent, listening with any

enjoyment was impossible.  The
difficulty was overcome f£naliy
by emploving lead-covered twin

flex, the outer metallic sheathing
beingearthed at convenient points.
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A useful and economical receiver

is described here, which will be

appreciated by those who like to choose their programme from stations
at a moderate distance, and which will be found an efficient instrument
for use during this period, when daylight prevails for the greafter part

HE conditions with regard to
reception at this time of the
year may be said to be differ-

ent from those prevailing during the
winter months.

The difference may in fact have
already been observed by listeners,
in that distant stations which were
formerly easy {0 receive are now
either difficult to find or else the
results obtained are relatively weak.

This effect will in most cases be
mere propounced in sets employing,
say,one valve which is used as the
detector, than in sets of the multi-
valve class, and the effect is largely
due to the extension of the daylight
hours, brought about by the time
of year and the introduction of
Summer Time.

Play for Safety

To make sure of receiving at this
time of the year those stations
which can be received upon a single
valve reaction receiver during the
leng dark evepings of the winter
months, it is a fairly safe conclusion
to arrive at the fact that at least
ene stage of high-frequency am-
plification is necessary.

In my own particular locality,
which admittedly is not good, yet
is, neverthelcss, one where there
are others besides myself, it is
possible during the winter to listen
with comfort to Birmingham, yet
now that same station is hardly
audible upon the same type of set.

When the set employed incor-
porates a single stage of high-
frcquency amplification, however,

reeeption, of stations more distant

than the local one becomes a more
fcasible proposition, while the de-
mmand for "skill made upon the

of the evenings.

operator is less than is the case
with the smaller set.

The Present Purpose

The object of the present set,
therefore, was to enable the distant
station of not too great a mileage to
fall within the abilities of one’s
listening range, and, as may be
gathered from the previous para-
graphs, consists of a high-frequency

sensitivity and selectivity,
greater the chance of
up ! stations
““local.”’

the
“ picking
other than one’s

Reaction Control

The method of reaction control
adopted in the present design is
one which is becoming increasingly

‘popular, and is given by means of

a small condenser of the neutralising

= E-
Fig. 1.—The condensers C, and C, form the main tuning
controls, reaction being adjusted by meéeans of C,.
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valve followed by a detector valve
with reaction.

Another point which should bear
some consideration if it is desired
to receive the distant stations is the
fact that the more easy the reaction,
control, the simpler is the set to
operate. Further, the simpler the
set to operate without sacrificing

29
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is not to neutralise,

By increasing the value of the
small condenser from its minimum
the set may be made to oscillate
over the full taning range, and

though the smallness of the
condenser may at first give
a false impression, in practice
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Fig. 2.—Close attention should be paid tothe panel dimen-
sions shown, if the exact components specified are used.
The constructor may obtain Blueprint No. 162a free.

the contrel given leaves little to
be desired.

A glance at the theoretical circuit
diagram will show the position of
the small condenser, whereupon it
may be understood that its action
is somewhat similar to the reaction
condenser emploved in the Reinartz
circuit.

&
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The Circuit of the Present Set

1t will be understood that in
order to obtain the best from any
set utibsing high-frequency amplifi-
cation, it is necessary in the first
place to make the receiver stable ;
that is, the eircuit must be of such
a type and the design must be so
thought out that the high-fre-
quency valve will not burst into
self-oscillation when. the set is tuned
to the wavelength of the station it
is desired to receive,

Furither, since long distance is
one of the main requirements of
such a set, the question of selectivity
must not be overlooked, and for
this reason tapped plug-in coils are
utilised in the present case.

As regards stability the point is
easily . satisfied by the present
design, there being ne tendency
towards self-oscillation upoen any of
the broadcast wavelengths with any
of the valves given in the paragraph
devoted to the types of valves to
use. : .

The coil 1., is of the ordinary
centre-tapped plug-in variety tuned
by a 0003 variable condenser. The
coil L is a high-frequency choke,
1., being a similar coil, both of com-
mercial manufacture. L,is another
centre-tapped coil tuned by a «0003
variable condenser, while the vari-
able condenser marked C; in the

diagram, is the reaction condenser

referred to in an earlier paragraph.

Slow-motion. condensers are utilised, in order to facilitate fine tuning. Note that, in
wiring up, the connections nearest to the pane! should be fixed first. ¢
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The condenser C, is onc of the
fixed type, having a capacity of
«0002, while C, and R, are the grid
condenser and leak of -0003 capacity
and 2 megohms respectively, this
Jatter wvalue being found satis-
factory for wuse with the valves
stated in a later paragraph.

Components and the Values
Required )
For the guidance of intending
builders whose practice it is to
use the same makes of components

T L Tt e U S PGS N
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satisfactory results are often ob-
tained. In designing a set of this
or any other type the question of
value has, dnter alia, received very
bhorough consideration both in
the theoretical and practical stages
of the design, and any departure in
this respect may quite conceivably
result in the finished set either not
covering the desired wavelength
range with a given set of coils or
even proving unsatisfactoryin other
respects i —

One ebonite panel measuring 12

“N type ” (Radio Comimunication
Co., Ltd.).

Two filament resistances, ¢ ohms
or of a value to suit the wvalves
chosen (Igranic Electric Co., Ttd.).

One .000z fixed condenser (Wat-
mel Wireless, Ltd.),

One grid condenser and leak,
«0003 and 2 megohms respectively
(Dubilier Condenser Co., Ltd.).

Eight terminals marked “Aerial,”
“Rarth,” “HT. 4, HT. =7
“L.T. 4+ “I.T.-" “ Phones +,”
“ Phones -’ (Belling & Lee, Ltd.).

TELEPHONES *+

7O CENTRE TAP
orL,

-

F- ALRIAL
[ =\ 70 CENTRE
] TAP orl,
D)
2 4
© EARTH

Fi>. 3.—This diagram should be studied while the wiring is being carried 6u1;. . Blue-

print No. 162b is obtainable free. .

——————

utilised by the designer, the follow-
ing list includes the names of the
manufacturers or their trade marks,
though it must be wnderstood, of
course, that other suitable makes
may be chosen from those adver-
tised in the advertisement pages of
this journal.

Where values are given it is as
well that builders be warned not to
depart from the figures stated, for
it 's by such departures that un-

ins. by 10 ins. by 1 in. (Trelleborg).

One cabinet, tray type, to take
panel (Camco).

Two variable condensers each of
«0005 capacity, slow motion type
(Radio Instraments, Ltd.).

Two coil sockets for panel mount-
ing (Radio Instruments, Ltd.).

Two  radio-frequency  chokes
(Lissen, Ltd.).
One condenser,

“micrometer ”’

G
~t

Two wvalve holders for panel
mounting, or alternatively eight
valve legs for separate mounting
direct upon the panel.

12 ins. of rubber covered flexible
wire, '

Quality No. 16 “ Glazite " con-
necting wire.

Two U-shaped soldsring

The Panecl
It will be noted from th» phote-

1
o
Letis™,
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The arrangement of the components should be carefully
followed in order to allow ample clearance between them.

graphs that the arrangement of the
present set is that of a horizontal
panel, thus allowing all the com-
panents to be mounted thereon.
The reason for adopting this type
of panel is that for the circuit used
the * flat-topped ” set gives a
simpler wiring proposition with easy
accessibility to the centre-tapped
coils and their tapping points.

When preparing the panel for
drilling the dimensions given in
thz drawing illustrating the layout
shonld be strictly adhered to. This
instruction is, of course, somewhat
governed by the makes of com-
ponents chosen, but notwithstand-
ing this fact the positions of the
two coils 1., and L, should not be
altered in any way.

Th= positions given allow any
make of suitable receiving valve to
be inserted without fouling and at
the same time permit either Lissen
or Gambrell centre-tapped coils to
be uscd.

The two variable condensers are
convenienily situated along the
ironi of the set, with the reaction
condenser immediately behind and
mid-way between these two, giving
therefore plenty of freedom for
operation. The terminals for the
battery connections are placed
along the back edge of the set so
that the leads to these from the
batteries are out of the way and
practically out of sight. The flex-
ible leads for making connection
to  the centre-tapped coils are
brought through holes, drilled near

to the actual sockets which hold
these accessories.

Method of Wiring Up

A careful examination of the
photographs will indicate how the
wiring is carried out, and these
illustrations if examined in con-
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junction with the practical wiring
diagram will aid greatly in simpli-
fying the work to be undertaken,

It will be seen that certain of the
wires are nearer to the panei than
others, and these connections should
be the first to receive the attention
of the constructor. The connec-
tions which form the lighting circuit
should, as an example, be the first
to be soldered, followed by the grid
circuit leads for both valves.

When connecting the wvariable
condensers it should be remem-

" bered that in the case of C, the

moving vanes are connected to the
aerial terminal, while in the case of
(C; the moving vanes are connected
to the reaction condenser, thus
complying with the golden rule that
the fixed vanes are connected to
the grid of the valve in each indi-
vidual case. In this particular
instance the point is not of great
importance, but since in most other
receivers the point is an important
one it is good practice to comply
with the standard whether it applies
to this present receiver or not.

Valves and H.T.

Experiment seems to indicate
that a good general value for the
H.T. voltage is 6o volts, this value
being used with the following re-
presentative valves. The wvalves
named may be taken as representa-
tive of types which may be used
in either the H.F. or detector
sockets —D.E.5, D.E.5b,, D.F. A1

The tags on the flex leads are used for making connection

to the centre tappings of the tuning coils.

Note that

these latter are placed mutually at right angles.
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DF.Ay4, PM4, B4, Cossor Pz,
general purpose valves and so on.

Increasing the high-tension vol-
tage above the value just given does
not affect the sensitivity of the
receiver to any appreciable extent,
therefore, for reasons of economv,
0o volts may be considered as heing
an ample value.

Testing the Set

After having fully satisfied one-
self that the wiring is in accord-
ance with the connections given
in the practical wiring diagram,
insert the valves and coils, making
the flexible connections to these
latter, and turn the filament resis-
tances to the ' off ”’ position. With
this drne, connect a suitable 1..T.
voltage across the L.T. terminals,
when by slowly turning the filamont
resistances the valves should light,

1026

broadcast band 1., and 1., should
each be a No. 60 centre-tapped coil
or elsea Gambrell C centre-tapped
_coil.  For the reception of 5XX or
Radio-Paris then I., and [., should
be two No. 2350 centre-tapped coils,
or if Gambrell coils are used thev
should be centre-tapped I coils.
With correct coils inserted the
reaction coundenser should be set
to its minimum setting before
switching on the valves, whereupon
“the operation of tuning may bhe
commenced without fear of causing
interference to other listeners.

Operating the Receiver
With the valves lighted to a suit-
able degree of brilliance and two
suitable coils inserted, with the
flexible connections made to the
centre taps, turn both condensers
to their zero reading, when by

Neat wu'mg will conduce
. finished
their brilliancy being governed by
the positions of the arms of the
rheostats.

The accumulator should now be
removed from the L.T. terminals
and, as a test of the H.T. circuit
wiring, should be connected to the-
H.T. terminals, whereupon the
valves should nof light irrespective
of the positions of the arms of the
rheostats.

-Upon this point being found to be
satisfactory connect the accumu-
lator again to its proper terminals,
and connect the aerial, earth, H.T.
and telephones.

Coils to Use

For the reception of stations
using wave-lengths  within the

to greater efficiency of the
receiver.

increasing the reading of C, (o
10 degrees and slowly increasing C,
from o degrees to 10 degrees or
more, a slight breathing sound will be
heard in the telephones at one
definite position. This slight sound
is an indication that the two circuits
1., C, and L, C, are in tune, and
upon advancing C, a further 10
dogrees and following up with a
further adjustment of C, this sound
will again be * picked up.” Pro-
ceed in this way advancing C, 10
degrees at a time and adjusting C,
s0 that the two circuits are in tune,
when it will be found that by mov-
ing C, and C, each at a definite
relative speed, the two circuits
L,C,and L, C, may be keptin tune
throughout the whole tuning range.

33

MODERN WIRELESS

Reaction Adjustments

1f the coils in use during this
test are as given, proceeding in
this way will soon result in either
the local station or Daventry being
" picked up ’ (whichever station it
is being determined by the sizes of
coils which are being used). With
this station tuned in to its loudest,
slowly increase the value of the
reaction condenser, whereupon an
increase in signal strength will be
observed, up to a point where
signals become distorted. At this
point the reaction condeunser should
be reduced wuntil the distortion
ceases, when the set mav be said
to he giving the loudest results
from the local station.

Broadly speaking this constitutes
the method to be adopted with
regard to tuning and handling the
set generally, and upon keeping
the two condensers turning at their
correct relative speeds a number of
distant stations will quickly be
tuned in, when their strength may
be increased by a slight increase in
the value of the reaction condenser.

It should ‘be borne in mind that
the value of the reaction condenser
should always be reduced if at any
time during operation it i< intended
to reduce the readings of C, and C,
as should we be working with these
condensers at, say 6o degrees and
62 degrees for example, with the
reaction condenser set to a maxi-
mum safe value, and then reduce
the readings of C, and C, to, say
4o degrees and 42 degrees respec-
tively, it is not at all improbable
that the set will oscillate until the
reaction condenser is also reduced
m its value.

Some further details as to opera-
tion and the results obtained with
this receiver will be given later.

Elstree Test Report

The set was tested at the Elstree
Laboratories, who stated that the
receiver was easy to handle and
that the reaction control was very
smooth. On test thestations heard
included Newcastle, Loadon,
Bournemouth, Glasgow, Radio-
Toulouse, and Ecole Superieure.

hed in our Apul issue
the description of a set entitled
the “Compactum  Two - Vulve
Receiver.”  We have now teen
informed by Messrs, The Ediswan
Electrical Co., Ltd, that the word
“ Compactum” is a trade mark

e e She WE
e

i
sEEE

registered and employed by them,
We were not aware of this fact at

the time of publication, and we
take this opportunity ot correcting
any misapprehension  that may
have arisen.
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The Importance of Coil Layout
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To facilitate fine adjustments, long control rods
to the oscillator used in these experiments, the instrument
being enclosed when in use in a screening case.

during
which

SHORT
some

time ago,

experiments

were  being made with
high-frequency amplifiers, con-
siderable trouble was experienced
due to unwanted coupling between
various parts of the circuit. At
that time ordinary straightforward
coils were being used, so that the
only way of eliminating the coup-
ling was to place the coils at some
special angle in order to obtain a
zero position as far as was possible.

Minimum Coupling

Several methods have Dbeen
devised for obtaining this zero
coupling effect. Where only two
coils are employed, the problem
is comparatively simple, and little
difficulty is experienced in finding
a variety of positions in which th>
coupling between the two coils
is zero, although, as will be seen
later, the actual zero position does
not always coincide with that
expected.

When three coils are employed,
however, the problein is more
difficult., We have to find posi-
tions for the coils so that the
coupling between the first and
second and second and third is zero,
and also such that the coupling
between the first and third is
substantially zero. A very com-
mon method of doing this is that
originally suggestcd by Professor
Hazeltine, and incorporated in
many receivers employing high-
frequency stages. This consisted
in spacing the coils at a certain
critical angle which was in the
ncighbourhood of 57 degrees.

FETTFTETT

by the Staff of the Radio Press Laboratories. 3

were fitted

It can be shown that as far as
the magnetic coupling is concerned,
any coils placed at an angle of
approximately 57 degrees to any
other coil, in the manner as indi-
cated in Fig. 1, will be in the
position of zero coupling, irrespec-
tive of the actual distance between
the coils. Consequently, if this
system is adopted, then not only is
the coupling between the adjacent
coils zero, but also between the
first and third and any subsequent
coils.

aanmaseaaans

Fig. 1..-The Hazeltine

method of obtaining zero

coupling consists in placing

the coils at a critical angle
to each other.

T T T T T L T T Ty

A Practical Case

In the particular receiver under
consideration, the several coils
were placed approximately at the
critical angle, and they had been
so adjusted by trial that the coup-
ling between the first and second
and second and third coils was zero.
The coupling between the first and
third coils, however, was very
marked, and further experiments
showed that no matter in what
position the first.coil was placed, the
coupling between the first and third
coils could not be reduced to zero at
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An important contribation fo
the theory of set design is
made in this article, the
elf ciency of multi-valie re-
ceivers in particular depending
in large measure on the cor- §
rect placing' of the coils, §
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all. The coil was' turned round
at all angles, was turned on end,
and in general was placed in every
conceivable position without suc-
ceeding in reducing the coupling
below a certain fairly strong
minimum.

Quite by accident the first coil
was moved closer to the third coil,
and it was found, somewhat sur-
prisingly, that when this was done
it was possible to obtain a position
of zero coupling, but outside a
certain critical distance no such
position could be found, whatever
the relative angles of the two coils
in question. This obviously is a
‘most important matter, and the
question was thercfore investigated
on a definite scientific basis.

Investigating the Question

Two simple solenoidal coils, 2§ in.
in diameter and about 24 in. long,
were employed for the test. One
coil was fixed in position, and a
small high-frequency voltage was
introduced in series, from a local
oscillator. The coil was tuned to
the frequency of the incoming
supply, which, it should be observed,
was obtained {rom a totally screened
oscillator to avoid any possible
interaction from.such source.

TELEPHONES
or AmpPLiFiEg |

SCREENED
OsciuiATOR
Fig. 2—Details of
method adoptad in the first
experiments.

the
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The second coil was likewise
tuned to the same frequency as
the first, and was provided with a
crystal and a pair of telephones in
order to detect the current. By
placing the second coil in various
positions relative to the first, it
was possible to ascertain the posi-
tions of zero coupling, and so to

plot the curves giving the various
zero coupling positions at different
distances from the coil.

© After the preliminary investi-
gations it was found that the zero
coupling positions became some-
what dificult to define at distances
of 8 in. to ro in. away from the
first coil. This d'stance is by no
means an excess.ve one, because
in multi-valve receivers the third
and first coils of the arrangement
are often considerably further away
than this, and it is with sach coils
that we are primarily concerned.
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Fig. 3.—-With the coils 7}
inches apart, the zero coup-
ling position was that in
whichthe coils were parallel..

"
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Obtaining more Definite Results

In order to obtain more definite
results, therefore, a small three-
valve resistance-coupled amplifier
was emploved to amplify the

telephone signals. The results
which were obtained were extremely
interesting, and furnished a ready
explanation for the phenomena

which had already been observed

in the receiver.

When the coils were close (o-
gether, zero coupling positions were
obtained in the positions as shown

the ¢ Spegial

in Fig. 3, in accordance with the
usually accepted theorv. One
would expect, however, that as
the distances were increased, so the
zero positions would move upwards
along the diagonal dotted line
indicated. Actually it was found
that the coils deviated considerably
from this diagonal position, and
the curve of the zero positions of
the coil moved rognd until at a

-distance of 71 in. between the coils

the zero coupling pesifion was
obtained with the coils parallel.

The Critical Distamce

This was the himit of the zero
coupling pesition. At distances
less tham ‘this the zere coupling
positions lay on the dotted circle
iastrated in Fig. 4. Outside
this critical distance of 7L m. no
zero positions whatever could be
found, thus -completely bearing out
the results which originally gave
rise to the investigations.

The eflect of reversing the second
coil was then tried. Immediately,
different results were obtaincd.
As in the first case the positions of
zero -coupling when the coils were
close together were somewhat as
one would expect from thoory.
When all the various zero positions
for different distances ware plotted,
however, a second circle was ob-
tained similar to the first, except

that in this case the circle was
rotated through oo dogrees, as
in Fig. 5. The limit of this circle

MODERN WIRELESS

was obtained with the coils end
to end at a distance of 10} in,

A Point to Note

This, of course, is remarkable
because one would cxpect at first.
sight to have a very strong coupling
with the coils end on in a position
like this. Ttisimmediately obvious

The layout of the coils needs careful consid-
eration in a multi-valve recelver such as this,
Five,” described
Wi ireless ' for November, 1925.

in ‘“ Modern

that we are not getting here simple
straightforward coupling, becaus:
although the magnetic coupling
between two coils falls off rapidiy
as the distance between them i
increased, vet there is no point at

w
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Fig. 4—The zero positions
lay on circles as shown, and
outsidea certain critical dis-
tance no position of zero
coupling could be found.

R TP N

which the coupling is reduced io
zero, and beyend which the coup-
ling increases again. Yet, as wo
have just seen, outside this critical
distance of 10}lin. the coupling
increases again, and no pos
of zero coupling is found.

An Explanation
The only explanation of :the
phenomena, therefore, is that capa-
city couphng -is being obtaincd
between the two coils. Now this
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capacity coupling will of course
fall off as the distance between, the
coils is increased, but it is con~
ceivable that it does not fall off so
repidly as the magnetic coupling.
Iet us consider the original case.
A zero coupling position was ob-
tained here when the coils were

Fig. 5.—Re-
versing the
direction of
the second
coil gave cir-
cles placed
in this man.
ner.

SRR

sde by side at a distance of 7% in.
In  this position the magnetic
coupling was acting in one direction,
zidd the capacity coupling acting
in the opposite direction, and with
the particular arrangement of coils
they happened to cancel each other
sut at this particular distance,

Iruide the critical limit the. mag-

netic  coupling  preponderated,
while outside the capacity coupling
preponderated.

It is obvious, therefore, that

ircreasing the distance between the
coils will not produce zero.coupling,
because there will always be a
certain amount of capacity coup-
ling left. The experiment indi-
cates, of course, that this capacity
coupling is very considerable in
sxtent, because even when the
coils were spaced 12in. or I5in,
apart, there was still a large pick up
between the two. As we have
seen, this was due almost entirely to
capacity coupling, since the mag-
netic coupling has becen reduced
almost to zero at a distance such
as this.

i we reverse the direction of
onc of the coils, we reverse the
magnetic coupling while leaving
the capacity coupling the same.
Obviously, therefore, the original
210 position no longer holds,
because in this case the magnetic
znd capacity couplings, formeriy
in the opposite direction, are now
assisting each other, and strong
signals will be obtained. One
woud expect, therefore, to obtain a
ztro position in the region where the
coupling was previously the strong-
est, and reference to the original
polar diagram, as we may call it,
indicates that this would be when
the coils were emd on. This is
exactly what was obtained, a zero

position being found where the
capacity and nagnetic coupling
cancelled each other ouf,

The Effect of Removing the
Direct Connection

It will be noticed that in these

previous experiments the two
earthed ends of the coils were
definitely connected together. This

was done because in the majority
of circuits emploved in wireless
receivers thers is a definite con-
nection existing, either direct or
through the battery, between the
earthed ends of the tuned circuit.
As a matter of interest, however,
the experiments were repeated with
this direct connection removed.
Exactly similar results were
obtaincd in this case, except that
the diameters of the circles ob-
taincd were larger than in the
previous case. A little thought
will show that th's result is to be
expected. By removing the direct
connection. between _the coils we
have reduccd to some extent the
capacity coupling between them.
The magnetic coupling, on the other
hand, would net be influenced by

Jung, 1926

ot the action therefore remains
exactly the same, but the critical
distance outside which no zero is
possible is increased.
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Fig. 6.—This circuit was
used in an attempt to elimi.
nate the capacity coupiing
betweencentre-tapped coils.
Minimum Coupling with Centre-

tapped Coils

As centrc-tapped coils are very
commonly employed nowadays, the
effect was tried of connecting the
two centre points of the coils
instead of the ends. This again
produced exactly similar results,
except that in this case the circles
were very small, being about 4 in.
and 5in. in diameter respectively.
The reason for this was immcdiately

A view of the oscillator with the back of the metal-lined
screening case removed to show the interior,

this. Therefore, in order to obtain
a balance between the magnetic
coupling and the capacity coupling,
we must find a position in wrhich
the magnetic coupling is weaker,
and this is obtained by placing tha
coils further apart. The nature
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obvious, because the introduction
of the E.M.F. had remained at the
end of the first coil, so that we
had really connccted together two
points at a high-frequency poten-
tial. This would increase the capa-
city coupling so that a zero position
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would be obtained at points where
the magnetic coupling was con-
siderably stronger.
An Attempt to Overcome Capacity
Coupling

To try to overcome this capa-

city coupling, the next experiment

Fig. 7.—With no conn;:tion

between the two cails, the

the zero coupling positions

were in accordance with
the theory.

was to introduce the E.M.F. in the
centre of the first coil. The circuit
diagram was as shown in Fig. 6,
and the mid-points of the coils
were connected. It was found,
however, even in this position,
that there was sufficient capacity
coupling due to the differences of
potential between the two points
A and B, to one of which, of course,

. the centre points had to bes con-
nected, and the
results previously obtained were
still repeated.

In order, therefore, to eliminate.
definitely the capamty coupling. .

as far as possible, the energy from
the oscillator was  introduced by
placing a small coupling coil inside
the first coil. It was then found
that as'long as the coils were con*-
nected at any point, the results
obtained were similar i’ every
way to those which "have pre-

asymmetrical

MODERN

omitted, then the zero couvpling
position lay on straight lines pass-
ing through the centre of the first
coil, exactly as one would expect
from the theory. Reversing the
coil did not alter the position of
these lines in dny way. This indi-
cates definitely that the theory
of critical angle only holds good as
long as the coupling is purely
magnetic coupling, and any capa-
city coupling destroys the symme-
try of the arrangement at once.

Different Shapes of Coils

In order to obtain some idea of
the effect with different shapes of
coils, some of the experiments were
repeated with a coil anly otle third
the Jength of the previous coils.
In all cases exactly similar results
were obtained, the diameter of
the critical circles being about
50 per cent. larger than in the
corresponding cases for the longer
coil. This is probably due to the

WIRELES?®

that the zero positions were 1o on
the centre line at all, but were
slightly to one side or the other,
according to the direction"of wind-
ing of the second coil, due again
to the capacity coupling.

If the connections of the second
coil were changed, then the zero
position lay on the other side of the
centre line, and, ae indicated in
the figures, the actual zero posi-
tions lay on a more or less straight
line at a small angle with the true
axis of the coils: Thus the larger
the distance between the coils, the
grzater the deviation from the
theoretical position.

This fact was checked both for
plug-in coils and for cylindrical
coils, and the deviation in each
case was similar in character,
although somewhat more marked
in the case of the cylmdrical coils.
Direct connectinns between the

earthed ends of the coils aggravated
the deviations,

, (2)
Fig. 9.—With cylindrical coils the deviation from the
position shown at (a) is even more marked.

relatively greater external mag-
netic field radiating from a short
coil of this nature.
We have seen that tlns matter
is of principal importance in cases
where more than two coils aré

- employed. To find a zero position
.. between two coils only is a com-
‘paratively simple matter, but in-

vestigations showed that even in

Fig. 8.—Even wnth two conls only  placed as shown
here, the actua.l zero posmon is not as at (a), but

is displaced as at (b) . .

1221 s

v1ously been described, That is
to say, positions were obtained for
zero coupling which lay on figures
of eight, the orientation of which
depended upon the relative direc-
tions of the coils.
Omitting the Connection’

In the case, however, where the

connection between the coils was

this case the actual positions of the
zeros were displaced from  the
theoretical position,
A Simple Method

A simple way of obtaining zero
coupling between two cods is to
place them at right angles in the
manner shown in Fig. 8 and Fig. 9.
Actually the experiments slxowed
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Careful Design Essential

The results described show how
very important the layout of a
receiver is, and they emphasise
the need for following very closely
the actual layout given in a parti-
cular receiver. The receivers
described in this journal are the

"result of careful experiment, and

the best position for the various
componentsisfound by the designer. .
While every effort is made to design
receivers which are not too critical
as regards layout, it will be appre-
ciated that some types of circuits
nust necessarily be largely affected
by the Jayout of the various parts,
so that comparatively ({rifling
deviations may cause considerable
trouble.

Screened Colils

The experiments afford a very
striking example of the utility of
screened coils. By enclosing the
coils in a metal screen, both
the magnetic and the capacity
couplings are reduced to a
very small value, and the results
which have been obtained with
these  componeuts are  very
promising.
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Ecited by CAPTAIN L, F. PLUGGE,
B.Sc., F.R.Ae.S., F.R.Met.S,

Time reduced to British Summer Time. Corvected up to June 1st, 1926.

B. Name Call Sign Closing Time B. Name Call Sign Closing Time
S. of and or Approx. S. of and or Approx.
T. Station. ‘Wayvelength. Duration. T. Station. Wavelength. Duralion.
8.15 Kbely —— 1150 m. | 10 p.m.
am. WEEKDAYS. 8.15 | Zurich ——513m. | 10 bm.
7.30 | Eiffel Tower FL 2650 m. 10 mins. 8.15 | Leipzig .. —~—452m. | 2to3 hrs.
8.56 | Eiffel Tower FL 2650 m. 5 mins. Sp. 8.15 | Frankfurt ——470m. { llorl2pm
0.40 | Eiffel Tower FL 75 m. 10 mins. 8.15 | Breslau ——418m. .| 10 p.m.
10.25 | Eiffel Tower FL 2650 m. 5 mins. Sp. 8.15 | Geneva .. val ——760m. | 10 p.m.
10.40 | Radio-Paris CFR 1750 m. | 10 mins, 830 | Lyons .. -] PTT 480 m. [ 10 p.m.
11.30 | Eiffel Tower ..| FL 2650 m. 20 mins. 8.30 | Mont de Marsan | —— 390 m. 10 p.m.
11.40 | Hilversum  ..| NSF 1050 m. | 10 mins. 830 [ Agen .. o] ~—=318m. |9.30p.m,
12.20 | Eiffel Tower ... FL 2650 m. 10 mins. 8.30 K%mgswuster— AFT 1300 m. | Midnight.
ansen
p.m. 8.30 ‘| Voxhaus ‘[5)’}5(1)4 m, and | Midnight.
12.30 | Radio-Paris CFR 1750 m. { 2 p.m. . m. ,
12.57 | Nauen POZ 3100 m. | 8 E}ins. Sp. 830 | Radio-Toulouse | —— 430 m. 11 pm.
245 | Eiffel Tower FL 2650 m. 10 mins, 8.30 EcgletSUP- des | FPTT 458 m. | 11 p.m.
. i ..| FL 2650 m. 10 mins. ostes
2,80 ‘ZE;frffclhTO_err .. 6513?[1. 6 p.m. 8.30 [ Munster ms 410 m. 10.45 p.m.
430 | Milan .. 1MI 320 m. 6 p.m. 8.30 | Budapest 560 m. | 12 pm.
430 | Radio-Paris CFR 1750 m. | 540 p.m. 840 | Rome .. 1RO 425 m. | 11 p.m.
5.0 Kiev .. .| —— 780 m. | 7pm. 8.45 fl\tfstfal DlutchI . KNML 1100m.| 5 mins.
. Radio Castilla ..{ EAJ4340 m. | 7 p.m. eteorolog. inst.
g.(l)s Eiaﬂe;)Tovsver Fé J2(:‘»50 m. l()pmins 855 | Eiffel Tower FL 2650 m. 5 mins.
6.0 Leningrad ——940m. | 9pm. 9.0 Soro 2400 m. | 9.30 p.m,
6.15 | Frankfurt ——470m. | 815pm 9.6 | Milan | IMI320m. | 11 p.m.

. 6.15 | Stuttgart oo —— 446 m. 7.30 p.m 9.0 Radio-Cartagena| EAJ16 335m. | 11 p.m.
6.30 | Union-Radio ..| EAJ7373 m. | 8.30 p.m 9.0 Marseilles PIT 351 m. | 2to 3 hrs,
6.30 | Eiffel Tower ..] FL2650m. | 7.55pm 9.0 Radio-Béziers ..| —— 95 m. 1 hour.
6.30 | Moscow ol —— 451 m. 8 p.m. 9.10 Eiffel Tower FL 2650 m. 11 p.m.
6.40 | Brunn 521 m. 9 p.m. 10.0 Raého- . EAJ1325m. | 2 to 3 hrs,

ha 392. 8 p.m. arcelona,
;8 {Ij:;lzl:grg N 94532?—}1. 8 g{m_ 10.0 San-Sebastian ..| EAJ8 343 m. | 11 p.m.
2.0 Radio- EAJ1325m. | 8 pm. 10.0 Radio Club EAJ§ 357 m. | 11.30 p.m,
Barcelona Sevillano
7.15 Oslo .. 382 m. 8 p.m. 10.0 Radio-Catalana | EAJ13 462m. | 1 a.m.
© 7.30 | Stockholm SASA 430 m. | 11to 12 p.m. 10.30 | Radio-Iberica ..| EAJ6392m. | 2 to 3 hrs.
7.30 | Munich .. ——488m. | 11 pm. 10.30 | Union-Radio EAJ7373m. | 1am,
8.0 Stuttgart 446 m. 11 p.m. 11.20 Eiffel Tower FL 2650 m. 5 mins.
8.0 Goteborg SASB 286 m. | 10.30 p.m 1144 | Eiffel Tower FL 2650 m. 3 mins. Sp.
8.0 Malmo .. SASC 270 m. | 10.30 p.m a.1n1. . )
8.0 |.Sundsvall SASD 545 m. | 10.30 p.m 12.57 | Nauen POZ 3100 m. | 8 mins. Sp,
8.0 Boden SASE 1200 m. | 10.30 p.m.
8.0 Oslo . 382 m. 10or12p.m.
8.0 Hamburg ha 392.5 m. 11 p.m. SUNDAYS.
8.0 Lausanne HB2 850 m. 9.30 p.m. a.m.
8.0 Copenhagen —347.5m. | 1 to 3 hrs. 7.30 Eiffel Tower FIL. 2650 m. 10 mins.
8.0 Radio-Cadiz EAJ3357m. | 10 pm. 8.56 | Eiffel Tower FL 2650 m. 5 mins. Sp.
80 | Beme .. — " 434m. |1l pm. 9.10 | Hilversum NSF 1050 m. | 11.50 a.m.
8.0 Radio-Wien 531 m. 10.30 p.m. 10.25 Eiffel Tower FL 2650 m. S mins. Sp.
and 582.5 m. 11.30 Konigswuster- AFT 1300 m. .| 12.30 p.m.
8.0 Prague .. 371.5 m. | 10.30 p.m. hausen
8.0 Radio-Paris CFR 1750 m. | 10 p.m. p.m.
8.0 Eiffel Tower FL 2650 m. 10 mins. 12.14 Eiffel Tower ..| FIL 2650 m. 10 mins.
8.0 Radio-Belge SBR 486 m. 10.10 p.m. 12.45 | Radio-Paris .| CFR 1750 m. | 1.45 p.m.
8.0 Bratislava ——— 300 m. 10 p.m. 12.57 Nauen .. ..| POZ 3100 m. | 8 mins. Sp,
8.0 Hilversum NSF 1050 m. | 10.30 p.m, 430 | Milan .. «.| 1IMI 320 m. 6 p.m.
8.5 Radio-Cadiz EAJ3 357 m. | I hour. 4.40 | Bloemendaal .. 315 m. 2 hrs.
8.15 | Konigsberg —— 463 m. 10.15 p.m. 5.0 Zurich .. v —— 513 m. 6.15 p.m.
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B. Name Call Sign Closing Time B. Name Call Sign | Closing Time
S. of and or Approx. S. of and or Approx.
T. Station. Wavelength, Duration. T. Station. Wavelength. Duration.
SUNPAYS (_(]ontd,)_, 8.0 Hamburg ha 3925 m It p.m.
. 8.0 Stuttgart — 446 m 11 p.m.
5.30 - | Hilversum NSF 1050 m. | 7 p.m. 8.0 Radio-Cadiz EAJ3 357 m 1 am.
530 | Rome . 1RO 425 m. 6.30 p.m. 8.0 Budapest ——— 560 m. Midnight.
6.0 Eeningrad e 940 m, 9 p.m. 8.0 Radio-Agen ~———318 m. 15 mins.
6.0 Malmo .. SASC270m. | 8 p.m. 8.0 Radio-Paris CFR 1750 m. | 10.45 p.m.
60 Warsaw . . —— 380 m. 10 p.m. 8.0 Eiffel Tower FL 2650 m. i¢ p.m.
6.30 | Eiffel Tower FL 2650 m. 7.58 p.m. . 815 | Zurich .. . ~——— 513 m. 10 p.m.
70 Radio-Iberica ..} EAJ6 392 m. | 2 hrs. 8.15 Geneva .. v ——— 760 m. 1 hour.
7.0 Radio-Castilla ..| EAJ4 340 m. | 9 p.m. 8.15 | Leipzig .. of ——— 452 m. 10 p.m.
7.0 Brunn —— 521 m. 9 p.m. 8.15 | Radio-Belge ..| SBR 486 m. 10.10 p.m.
7.0 Hamburg ha 392.5 m. 8 p.m. 8.30 | Konigswuster- AFT 1300 m. | Midnight.
7.0 Radio- EAJ1325m. | 10 p.m. hausen
Barcelona 8.30 Rome .. o) TRO 425 m. il p.m.
7.0 Breslau —— 418 m. 11 pm. . 8.30 | Ecole Superieure} FPTT 458 m. | i{ p.m.
7.0 Helsingfors - 318 m. 9.30 p.m. 8.30 | Radio-Toulouse | —— 430 m. 11 p.m.
and 522 m. , 8.30 | Frankfurt e} —— 470 m. | 10.30 p.m.
7.30 | Voxhaus b 504 m. and | Midnight. 9.0 Milan .. ..} 1IMI 320 m. 11 p.m.
. 571 m. 9.0 Soro. .. 2400 m. | 9.30 p.m.
7.30 | Munich .. 488 m. 10.30 p.m. 1500 m. and
7.30 | Konigsberg —— 463 m. 10 p.m. 1150 m.
7.30 | Bratislava ——— 300 m. 9.30 p.m.. 9.0 Radio- EAJ16 335 m.} 11 p.m.
7.30 | Bilbao .. EAJ9 415 m. | 9.30 p.m. Cartagena
7.30 | Kbely —— 1150 m. | 9.30 p.m. 9.0 Petit Parisien ..} —— 333 m. 10.30 p.m.
7.50 | Hilversum NSF 1050 m. | 10.30 p.m. '9.10 | Eiffel Tower FL 2650 m. 11 p.m.
8.0 Stockholm SASA 430 m. | 11 p.m. 10.0 Radio-Club- "EAJ5357 m. | 12 p.m.
8.0 Oslo —— 382 m. Midnight. Sevillano
8.0 Berne —— 434 m. 11 p.m. 10.0 San-Sebastian ..] EAJ8 343 m. | 12 p.m.
8.0 Prague .. —— 3715 m. | 10.30 p.m. 10.0 Radio-Catalana | EAJ13 462 m. | Midnight.
8.0 Copenhagen —— 3475 m. | 10.30 p.m. 11.0 Union-Radio EAJ7 373 m. 12.30 a.m.
8.0 Radio-Wien —— 531 m. 10.30 p.m. 11.44 | Eiffel Tower FI 2650 m. 3 mins. Sp.
and 582.5 m. a.m.
8.0 Lausanne HB2 850 m. 9.30 p.m. 12.57 Nauen POZ 3100 m. ! 8 mins. Sp.
B. Name Call Sign Closing Time
S. of and Situation. Nature of Transmission. or Approx.
T. Station. ‘Wavelength., . Duration.
SPECIAL DAYS.
Radio-Belge SBR 486 m. Brussels Tucs., Thurs., and Sat., Concert, followed | 6 p.m.
by News .
Rostow .| —— 1000 m. :} Russia Weekdays, except Tuesday. Lectures 7.15 p.m.
Nijni Novgorod ——-— 860 m. Russia Tues. and Thurs.,, Concert and Opera 11 p.m.
Sokolniki 4 —— 90 m. Russia Mons., Weds., and- Fri, experimental | 8.30 p.m.
Transmissions
Ryvang .. —— 1150 m. | Denmark Tues., Wed., and Sat., Concert 10.30 p.m.
Le Matin 1750 m. | Paris .. Saturday, Special Gala Concert Lo pam
Petit-Parisien —— 333 m. Paris .. Tues., Thurs. and Sat.,, Concert (Items | 1l p.m.
announced in English as well as French)
Oslo —— 382 m. Norway Saturday, Dance Music from Hotel Bristol | Midnight.

The following ave velay Stations .—

Cassel, 273.5 m., 1.5 kw., relays Frankfurt.
Elberfeld, 259 m., 1.5 kw., and Dortmund, 283 m., 1.5 kw., relay Munster.
Nuremberg, 340 m., 1.5 kw., relays Munich,
Gleiwitz, 251 m., 1.5 kw., relays Breslau.
Stettin, 241 m., 0.45 kw., relays Voxhaus.
Dresden, 294 m., 1.5 kw., relays Leipzig.
Bremen, 277 m., 1.5 kw., and Hanover, 296 m., 1.5 kw., and Kiel, 230 m., 1.5 kw.
Graz, 397 m., 0.5 kw., relays Radio-Wien Sun., Mon., Thurs., and Sat. ’
Hjorring, 12.50 m., 0.25 kw., and Odense, 810 m., 0.25 kw., relay Copenhagen ; sometimes Ryvang.
Lyons La Doua, 480 m., 0.5 kw., Marseilles, 351 m., and Toulouse, 310 m., relay Ecole Superieure, Paris.
Radio Zoologie, Antwerp, 265 m., 0.5 kw., relays Brussels.

Gavle, 325 m.; Umea, 215 m. ;

Karlsborg, 1350 m. ;

The folowing Swedish Relay Stations are now working, using 200 watts :—
Eskilstuna, 243 m. ;
Jonképing, 265 m.; Orebro, 237 m.; Trollhattan, 322 m.; Varborg, 340 m.;
370 m. (400 watts) ; Linktping, 467 m. ;

These stations relay Stockholm as a rule, but also occasionally one of the other four main Swedish stations,

Saffle, 245 m. ;

Karlskrona, 195 m. ;

Kalmar, 253 m.; Norrkoping, 260 m.
Karktad, 221 m.

Fabun,

Kristinehamn, 202 n..
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AR—— : Last month a testing unit zncorporatmga
Neon lamp was descrlbed In this article the author indicates some
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USEFUL

APPLICATIONS‘ OF
THE NEON LAMP

By H. J. BARTON-CHAPPLE, Wh.Sch.,
B.Sc(Hons),ACG 1., ch., AM.LE.E.

further interesting uses of the Neon lamp, for which the same unit

T will be remembered that in
last month’s issue of this
journal I gave full construc-

tional details together with. notes
on operation for a testing unit
which could be used for accurate
measurements of resistances and
capacities, both fixed and variable.

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

may be readily adapfed.

Any impuritics will then be
driven off from thcm, and after
treatment in this manner, and a

rest for, say, a couple of days, the"

lamp will be found to exhibit a
much greater steadiness. It thus
becomes less liable to any progres-
sive variations, and consistent and

? - QHLO Fig.1—~The
‘5‘ C. é circuit of the
R, R ¢ T testing unit

' described last

Sy month by the

OSCLIM LAMP -

e S

present author
reproduced
here for fur-
ther reference,

A Useful Measuring Instrument

The prime object of this useful
piece of apparatus is, of course, for
determining the values of grid leaks
and ancde resistances and also
the capacities of grid condensers,
telephone condensers, together with
the calibration of variable con-
densers. The Neon or Osglim lamp,
however, with its peculiar properties,
is a means to other ends, and in the
hands of the experimenter will
open up many interesting avenues
of experiment,

A Simple Expedient

If when conducting the measure-
ments previously described any
discrepancies appear present they
will nearly always be due to the
lamp itself, and this can be over-
come readily by a simple expedient.
This consists in ageing the lamp
before regular use by overrunning
it for some time, i.e., placing it
across a voltage about double the
rated value so that the electrodes
become red hot.

repeatable results are made possible,
Comparing Voltages

The unit as it stands will enable
voltages of batteries to ‘be com-
parcd within certain limits, these
depending on the striking voltage
of the lamp. For this.purpose it
is necessary to employ a grid leak
in the position R, of Fig. 1 (which
is reproduced from last month’s
article for the purpose of reference)
whose value remains constant irre-
spective of the voltage applied
across it.

Such grid leaks are now on the
market, and it will be appreciated
that this proviso is necessary other-
wise erroneous results will be found
due to resistance alteration, as a
result of the relation existing
between the periodicity of the
flashes (T) the resistance (R) and
the capacity (C), i.e., T is propor-
tional to the preduct of R and C.

Counting the Flashes

The values of R and C are pre-

ferably made large enough for the
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flashes to be counted, and with the
switches in positions S, and S, the
number of flashes per minute
should be registered when a known
voltage is applied across the H.T.
terminals, Now place the un-
known voltage across the H.T.
terminals and again count the
flashes, and the voltage can then
be calculated easily by direct pro-
portionality.

For example, if, say, the number
of flashes is 60 per minute when the
voltage is 200 and 54 per minute
with the unknown source of pres-
sure, then the required voltage is
derived from the simple calcu-
lation :(—

v 24
==200 x ¢ —180 volts.
Other Uses

I think it will now be interesting
to mention, a few other applications
for the Neon lamp which on occasion,
may be used when conducting
various experiments. Since the

NEON LAMFP
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Fig. 2—The Neon lamp may be
used as a detector of wireless
signals, using the above circuit,

lamp possesses partial unilateral
conductivity it can be utilised as
a rectifier, although the incoming
signals must be quite strong if
sufficient audibility is to be apparent
in the headphones,
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To conduct some of the suggested experiments certain
alterations to the back-of-panel wiring of the unit will be
nacessary.

Fig. 2 shows the circuit which
may be adopted, R being a variable
resistance of high value, while the
H.T. applied should be of the order
of 200 volts. The lamp should be
made to glow feebly by a suitable

" adjustment of R and on tuning
L,C, to the local station signals
become audible.

Obtaining Rectified H.T. Currents

Another successful application
of the lamp is for the purpose of
obtaining rectified H.T. currents
from a spark coil. Fig. 3 gives
the scheme of connections. The
" Jamp is connected in the secondary
(T, circuit of a high - voltage
induction co’'l with a fairly rapid
make and break, a condenser C,

NEON LAMP =hal

Cy .
Tz —=tr2 I;ﬂ

S~\MAKE AND BREAR
OF INouc TIoN (DIt

Fig. 3.—Tne connections for ob-
taining rectified H.T. currents
from a spark coil.

being in position across the
** trembler ”’ contact.

If the voltage of the secondary is
about 1000 volts the smoothing
condensers C, and C; are preferably

of the wvariety with good mica

dielectrics to withstand the pres-
sure. Two iron-cored chokes are
also incorporated in the circuit

-as shown.. The voltage at * make

on the induction coil is not large
enough to drive a current through
the lamp, but at ‘“ break ”’ the high
voltage surge passes through the
lamp and the condensers C, and C,
thus become charged and a fairly
steady source of D.C. is available
at the terminals -AB,

Operation in Practice

In actual practice two or three
lamps are used in series instead of
the one shown in Fig. 3 owing to
the high voltage developed by
the induction coil at break,. but if
smaller voltages are required, then,
of course, an induction coil of lower
voltage must be employed and the
number of lamps consequently
reduced.

An Interesting Property

As mentioned last month, one
of the most interesting properties
of the Neon lamp is that of con-
verting a direct current supply
into a regular pulsating current,
Now these pulses are not sinusoidal
variations, but are really wuni-
directional surges and consequently
a particularly large number of
harmonics are present. Thus it is
possible . to select a particular
harmonic by means of a tuned
oscillatory circuit and hence gener-
ate practically undamped oscil-
lations at a desired frequency.

A scheme of connections is
suggested in Fig. 4 where the Neon
lamp is fed from an H.T. source

ar
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of about 240 wvolts through a
variable high resistance, two high-
frequency chokes and an induct-
ance L,. A .01 variable con-
denser is shunted across the lamp
and L,, the values of L, and C,
being adjusted so that they resonate
at about the frequency desired.
L,C,are arranged to give a resonant
frequency exactly the value

- desired, and then R, and C, are

adjusted so that the lamp pulsates
at its maximum frequency, and
then a slight adjustment of either
R, or C, will bring a harmonic
into tune with the frequency fixed
by L; C,.

Shock Excitation

Of course 1., C, is not an exact
oscillatory circuit owing to the
presence of the Neon lamp, but a
system similar to shock excitation
is introduced. Thez magnetic coup-
ling between L, and L, may need
a slight alteration, but should be

" kept as tight as possible, while the

high-frequency chokes serve the
purposz of keeping H.F. currents

from the D.C. source.

) HT vl
Al e—

Fig. 4—In conjunction with a
Neon lamp a source of D.C. may
be employed for producing
practically undamped
oscillations.

An Important Point

Since the fundamental frequency
of the pulses of current is really a
function of the supply current and
the magnitude of the condenser
C,, as indicated in the previous
article, the success of this system
will depend in a large degree on
the steadiness of the source of
direct current. Every care must
therefore be given to keep this
constant if the arrangement is to
work satisfactorily. '

‘Most of thz suggested experi-
ments can be carried out with
slight modifications to the testing
unit, and much interesting infor-
mation will be gained by readers
through investigations carried out
with the Neon lamp.
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the demonstration at Elstree on April 9.

S broadcasting develops, and its spheres
of entertainment and, usefulness
expand, it is only natural that more
and more people should purchase
wireless receivers. Some have, perhaps,

not already done so before because they
did not consider the programmes of sufficient
interest, but the inclusion of a new feature causes
them suddenly to decide that it is time they had a
set. Others, perhaps, have been without a sct
purely for financial reasons, until the sudden
appearance of a set less expensive than the others
places radio within their reach. Whatever the
reasons, the  cold fact is that the number of

receivers in use is steadily and quite rapidly in-

creasing ; this is quite evident on taking a journcy
out of London by one of the suburban railways, and
taking note of the number of aerials one sees.

Increasing Interference

As quite a large number of the new receivers
being installed are valve sets, it is obvious that the
interference caused by unskilled handling will be
steadily on the increase; it is unreasonable to
suppose that all the valve sets newly acquired will
be operated so carefully, at any rate for the first
few weeks, as to cause no interference.

Non-Radiating Receivers

With these conditions prevailing, a receiver
which cannot radiate or cause interference to
neighbouring sets, however carelessly it is handled,
will obviously be a great boon. It is therefore
very appropriate that the Radio Press Research
Staff should have chosen this time to develop the
improved methods of reception which make it
possible to have all the sensitivity obtained with

one of the older types of set, and yet to make full -

A group of Press representatives taken during

The
Development
of
Non-Radiating
Receivers

Details bf' a demonstration
given at Elstree fo represen=
tatives of the Press.
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use of reaction in such a manner that no inters
ference can possibly be caused.

A Press Demonstration

On the evening of April gth, a special demons«
stration of several of these non-radiating receivers
was given at the Radio Press Research Labora-
tories before a large gathering of representatives
of the Press and the B.B.C. In one of the
Laboratory buildings a sensitive four-valve
recelver was tuned-in to Birmingham. The signals
from this set were relayed through a cable to the
other building, about a hundred yards away,
where they operated a loud-speaker. Another
receiver emploving one high-frequency valve and

fhe ‘* Huntsman Two,’’ a non-radiating receiver
described by Mr. Percy W. Harris in the March
issue of the “Wireless Constructor.”
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a detector valve was then tuned-in to Birmingham
in this building. reception, of course, being carried
out on an aerial quite separate, but at the same
time fairly close to, the other,

A Noteworthy Contrast

When this receiver was carelessly handled and

causéd to oscillate the familiar howls and whistles . -

of tremendous strength were superimposed on the
programme being rcceived from Birmingham by
the other receiver. Birmingham was then tuned-
in on several of the non-radiating réceivers, the

number of valves employed ranging from two to

six. In every case it was clearly apparent that
however the suecially designed receivers were
mishandled, it was impossible to detect even a
faint * squeal " in the loud-speaker connected with
the four-valve set in the other building. The
Press representatives were allowed to handle these
receivers themselves, and, indeed, were invited to
attemnt to inte-fere with the reception of Birming-
ham by m=ans of the receiver in the other building.
Needless to say, none of them was successful in
doing so.
The Receivers Used

The reneivers actually used in this demor stration
were ““ The Hun‘sman Two,” described by Mr.
Percy W. Harris, M:I.R.E., in the March issuc of
the Wireless Constructor ; ** The Torostyle Two,”
described by the same designer in the May 1st
issue of Wireless; ‘“ The Neutroflex Two,” de-
described by Mc. N. J. Gibson in the April 28th
issue of Wireless Weekly ; “ The Neutrophase
Fo . ” described by Mr.J. H. Reyner, B.Sc. (Hors.),
AMIE.E, in the March issue of MODERN WIRE-
1ESS, and the “ Elstree Six,” described - elsewhere
in this issue.

The ¢ Elstree Six ”’

The last-mentioned receiver, which, apart from
its important ‘non -radiating properties, is
the last word in sensitivity and selectivity, was
used for a special test at the conclusion of the
 Non-Radiating Receiver ’ test mentioned above.
The Press representatives present at the demon-

N
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stration. were invited. to request the receﬁtion of
any particular station that was known to be work-
ing at the time. Station after station was received
with a wonderful degree of certainty and complete
freedom from any of the distortion suggesting the
excessive use of reaction. This receiver is capable
‘of receiving’ any of the B.B.C. main stations, the
Continental stations, and, best of all, all the B.B.C.
relay stations in broad daylight, and at full. loud-
speaker strength. Full details for its construction
and operation will be found in page 3 in this

issue. -
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In this photograph, Mr. Percy W.

Harris (left) is seen operating

the # Huntsman Two " non-

radiating receiver. Even when

© the set was grossly mishandled

there was no interference with a
neighbouring receiver.
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Press Opinions

One of the most concise of the actual news-
paper reviews of the tests of April gth, taken
from the Times, is quoted herewith :—

The apparatus showed that, while it is possible
fo take full advantage of veaction, no amount of mis-
handling could produce that disturbing aerial

" oscillation known as “‘ howling,” which interferes
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so seriously with broadcast veception, and for which
a remedy has now been found.

Among those present at the demonstration
were: The Technical Editor of the Daily Tele-
graph, and special representatives from the
Times the Morwing Post, the Datly Mail,
the Daily News, the Daily Express, the
Evening News, the DPress -Association, and
several provincial newspapers.

We are also authorised by the B.B.C. to state
that they look with favour on any efforts towards
the reduction or elimination of the possibility of
interference from oscillating receivers, and are
appreciative of the research work of this nature
which is being carried out by our Laboratories.

%®®®®®®®®®®®@@@@@@@@@@@@@@@
p0 NOT MISS THIS SPENDID OPPORTUNITY.

See Page 50 for details of the Editor’s

invitation for five hundred readers to visit

the Elstree Laboratories and hear the
“Elstrze Six’ for themselves.
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E You must Make this
New Type of Crystal

Set.

The advantages derived from the use of a tapped coil crystal receiver are
made possible in this set by the incorporation of a vernier condenser.

)|V experimenter
wishing to build
a crystal set has
the choice of two
main types. On
the one hand he
may decide to
build a set in which every effort
has been made to obtain maximum
signal strength. Thisoften involves
the employment of bulky tapped
coils, thus increasing the size of the
receiver and making the operation
a trifle more difficult. On the other
hand he may decide to sacrifice a
certain amount of signal strength,
and employ a set which has been
designed to ensure both compact-
ness and simplicity in operation.

In the present receiver a mnovel
principle has been incorporated
with a view to obtaining the
advantages derivable from the em-
ployment of tapped coils without
the necessity for departing from
the use of the ordinary plug-in
coils.

The Theoretical Circuit

The theoretical circuit diagram
is shown in Fig. 1, the switches S,
and S, being for the purpose of
obtaining Daventry. When the
local station is being received both
these switches are left open.

The principle on which the
circuit is based can be explained
quite easily, The incoming high-
frequency oscillations set up a
certain small EM.F. across the
aerial  coil L,. These are not
applied directly to the crystal and
telephones, as there is a drop in
bigh-frequency potential across the
veruier condenser C,. The advan-
tage of this fact is that the load

imposed by the crystal and tele-
phones is partially removed from
the aerial circanit. By rotating the
knob of the vernier condenser this

Fig. 1.—The circuit In-

corporates many novel

features.

load can be adjusted, as in the case
of a tapped coil. The lowest value
of the vernier condenser corresponds
to the lowest tapping on the aerial
coil,

Arrangements for Daventry

When receiving the local station
the coil L, serves as a choke, and
also provides a continuous path for
the low-frequency currents. When
the Daventry station is required,
switches S, aud S, are both closed,
the condenser C,, which previously
acted as a seties tuning condenser,
now serving the purpose of a
parallel tuning condenser in this
case, The circuit is redrawn in
Fig. 2 in order to indicate in a
clearer manner the arrangement
for receiving Daventry. Although
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 the circuits appear different, it will

be ween on exarmination that they
are really identical.

Operation

To obtain the local station,
S, and S,, which each consist of a
strap connecting a pair of ter-
minals, must be opened, the crystal
adjusted and C, rotated until
signals are heard. C, und C, are
then adjusted until maximum
signal strength is secured. Actually
the adjustment of C, is not quite
independent of that for C;, and it
is as well to retune when C, has
been adjusted to its best position.
In case severe interference is experi-
enced, it may be advisable to de-
crease the value of C, below that’
required for the loudest reception
of the station being received.

E=

Fig. 2—This diagram illus-
trates how C, is placed in
parallel with C, for Daventry
) reception.

As mentioned above, for Daven-
try it is necessary to close both-
S. and S, and then tune in on the
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condenser C,, which is now..in
parallel with the Daventry coil.

The Vernier Condenser
With regard to the adjustment of
the wvernier condenser C,, it is
generally sufficient to adjust this
to its best position in a preliminary
test and then leave it fixed. Tuning

to Daventry need not affect the ~

adjustment. of this vernier con-
denser in any way, as it is simply
in parallel with the large tuning
condenser C,;, and -only slightly
increases the value of C,. Although
theoreticallv the vernier condenser
could be adjusted for every crystal
contact, the gain in signal strength
by so doing is quite negligible, and
in general can only be rendered
evident by the use of a micro-
ammeter,

Materials

The materials employved in the
construction of this set are given
below, but it will be realised that
it is not absolutely essential to
employ the components stated as
long as those substitutcd are of
equal efficiency, such as advertised
in the columns of this journal \—
One 0005 variable condenser, low

loss (Ormond Engineering Co.,

Ltd.)). )

One Neutrovernia condenser (Gemi-
brell Bros.; Ltd.).
One crystal detector (Service Radio

Co., Ltd.).

Two single-coil holders

Jones & Co., Ltd.).
One ebomte panel o ins. by 5% ins.

by % in. (Peto-Scott Co., Ltd.).
One cabinet to take above panel,

6% ins. deep (Carrington Manu-

facturing Co.).

(Bume-

AN
The coil holders are spaced well apart.
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Fig. 3.—Details of the panel layout, blueprint No. 151a, freva

One packet Radic Press pancl
transfers.
Eight terminals and a small

quantity of square wire.

Layout
It will be seen from the photo-
graphs that no baseboard is em-
ployed for this set, all com’ponents
being mounted directly on the .
panel. If the wiring diagram ’is
studied in conjunction with the
photographs and panel layout no
difficulty should be encountered in
mounting the components and
wiring up. Care should be taken,
however, to see that the coils when
_ placed in position do not foul the
© wiring, and also to make sure that
the wvernier condenser is suitably
located.

Coils to Employ

It is very important in a set of
this description to select a plug-in
coil for the local station of a

‘rﬁﬁkmmmk

ERIAL

PHONES

C

Q.

) — .

O
0005

|

'

EARTH

»5)

Fig. 4—The wiring diagram, which may be obtained in
blueprint form, blueprint No. 164b, free,
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reasonably low H.F. resistance, a
No. 75 being of suitable size. The
coil for Daventry’s frequency,
which serves as a choke for the
other station, should also be of
good quality and low loss, but this
is not so important as in the case of
the other coil. An average size
for the large coil is a Gambrell E.x
orits equivalent in numbered makes.

Test Report

Tests were carried out on an
average aerial about 13 miles
north of 2L0O, and the set gave
good results, the signal strength
being improved by decreasing the
capacity of the vernier condenser.
A marked increase in selectivity
was also noticed when the vernier
condenser was near its minimum.
Signals received from Daventry
were of average strength, as would
be expected, since for Daventry
this set is of the conventional
type.

These results were confirmed by
tests carried out at our Elstree
laboratories, and the set should
prove useful in those coastal
districts where interference is pre-
valent,

The actual current obtained at
the laboratories with this set when
receiving London was 40 micro-
amperes, which is only slightly less
than that givén by the standard
set.” There is a decided advantage
i selectivity, however, and the use
»f the vernier condenser forms a
zood method for deriving results
sumitar to those with a tapped coil.

Crystachoke Circuits

The particular circuit chosen for
this receiver is one of the < Crysta-
choke ” arrangements featured re-
sently in Wiveless, and it is seen
that it involves the employmant of
4 vernier condenser. An H.J.
choke is also provided for the
purpose of by-passing the low-
frequency current. Thus, although
it is necessary to employ an
~dditional control, j.e., the vernier
condenser C,, since this enables
cne to adjust the crystal load to
its best possible value' and thus
¢ ttain maximum signal strength,
“he extra complication is amply
justified.

Increased Selectivity

Apart from the increased volume
*hus obtained, a feature which will
appeal to those troubled by inter-
{erence is the additional selectivity
provided. This is partially due to
the removal of part of the crystal
load from the aerial circuit by
means of the vernier condenser.
(t is, however, also partly due to the
cmployment of series tuning.

WIRELESS

If interference is very bad then
the experiment may be tried of
reducing the capacity of the vernier
condenser below that requisite
for maximum signal strength. It is,
however, seldom desirable to resort
to the rather drastic measure of in-
creasing selectivity at the expense
of volume.
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become, in proportion, of greater
importance. Itis therefore desirable
if the best results are to be attained
to pay due attention to the aerial
and earth system.

Methods by which improvements
can be effected have been described
from time to time in Radio Press
journals. Here it may be simply

As is usual with a crystal set, the wiring should present
no difficuities.

The Aerial

It is a curious fact that the
better the design of a crystal set the
more susceptible it is to improve-
ments in  the aerial and
system. This is really due to the
fact that the losses being minimiserl
in the set itself, those remaining
in the aerial and earth system

B0 2eRETIETLLLIILBO0 D2PVLETHEN
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earth-

suggested that provided all joints
in the aerial and earth leads have
been well made then attention may
be profitably directed to the trial
of different types of earths in order
to find the most effective. A few
experiments of this nature will be
amply rtepaid by - thé increased
signal strength obtainable.

:
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5 “The Wireless Constructor” °
3] ‘ )
g Published on the 15th of every month. €
® ) &
2 6d.—Price——6d, g
% The *“Three-Valve Safety ** set, described by the Editor, g
(g Mr, Percy W. Harris, M.I.R.E., in the June issue will be @3
@ - found a practical and most efficient receiver. Its operation t‘
B may be grasped in a few minates by anyone, and once it is ©
g adjusted, no. amount of mishandling will cause interference g“\
(Q% with neighbouring receivers. \é})
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About Valve-Holders

. By JOHN W. BARBER

This story of the development of the valve-Tiolder, a component whase design is probably
. taken for granted by many wireless wusers, forms in a sense an epitome of lhe
development of the whole art of wireless components and receiving apparatus generally.
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and their. application in different circum-

stances, it will be of interest to discuss

the carlier forms, and to see why these

fell into disuse, for any reasons which may
obtain, other than considerations of stimulation
of interest by the introduction of something new
and unusual.

HN reviewing the various types of valve-holders

Early Days
In the carly days of broadcasting, the average
receiving set was composed of a flat type box with
the panel mounted in a horizontal position, all
components being sccured to the panel. In such
receivers, the valve-holders consisted either of solid

T\ AT

consisting of the {our pins, ccrrectly mounted on a
small circular picce of eborite, which could be
used as a drilling template, or secured directly to
the panel by means of a centre screw, the stems of
the scckets passing through holes drilledin the panel.
Various modifications of this type appeared,
until, with the advent of <loping iront cabinets,
as well as those in which the panel, still carrying
the majority of the components, assumed a vertical
position, a form of back-of-panel holder made its
appearance. This was arranged to be secured to
the panel, the valve being held parallel to it, while
the necessary conncctions were made by means of
screws or soldering tags. .

RS

The apparatus shown here is that used by the R.A.F. for investigating the causes and

eliminating the effects of the microphonic noises especially familiar to users of
dull emitter valves.

mouldings, in which were set the sockets for the
valve pins, or of the separate sockets, mounted
on the panel by the constructor himself, usually
with considerable difficulty in obtaining the correct
spacing. A well-known firm then introduced a holder

A Modification
An interesting modificaticn of this idea com-
prises a valve-holder, filament rheostat, and switch,
combined as one unit, and secured fo the panel by
the now popular one-hole fixing method. Another
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similar contrivance comprizes the holder and a
filament resistance only.
Anti-microphonic Valve-holders
All these forms of valve-holder, while exceed-
mgly interesting and quite satisfactory during the
reign of the bright-emitter type of valve, rapidly

AVARVE AV

An example
of the flat
spring type
of antimicro.
phonic valve-
holder.

i

fell into disfavour with the advent of the dull-
- emitter, with its attendant tendency to “ring 7
at the slightest provocation. A valve-holder was
then produced with spring mountings, designed to
protect the valve from shock, and to prevent the
objectionable  ponging "’ so caused.
« Low-capacity ’ Types

Such was the noise made by the earlier dull-
emitter valves even on the slightest vibration, that
before long other forms of anti-microphonic holders
made their appearance. By this time, however,
the ““low-loss " era had descended upon us with
full force, and the valve-holder was by no means
immune from the attacks of those bitten by this

germ. The manufacturers, therefore, had '‘low-
capacity ” as well as “‘ anti-microphonic ' to con-
sider in the design.of their valve-holders, and at
the present time many excellent designs embody-
ing the principles of both doctrines are available.
A notable attempt to produce a really low-capacity
socket consists of a ring of bakelite, upon which
arc mounted four phosphor-bronze springs, each
of which carries a socket for a valve pin. The
sockets are thus separated entirely by air, while
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the possibility of leakage is greatly reduced, due to
the distance apart of the screws securing the
springs - to the insulating ring. Such a holder
proves of considerable utility in circuits where
minimum capacity is desirable,such as the present-
day short wave arrangements.

Baseboard Mounting

These types of valve-holder were equally suited
to the *“ American ” type of receiver which is now
so'popular, namely, that in which the panel is dis-
posed vertically with respect to a baseboard, upon
which the majority of the components are mounted,
the controls alone, in general, being secured to the
panel.

This brings us to the present-day receiver, and
our attention is thus directed to the valve-holders
at present available. The anti-shock types

already mentioned are in the forefront of {avour,
and recently cheaper types have made their
appearance.

One very useful pattern has both

Inthese hold-
ers sponge
rubber is
used to pre-
vent shocks
from affect-
ingthe valve.

terminals and soldering tags. For the experi-
menter who is constantly trying out new arrange-
ments of circuits, terminals on a valve-holder are
just as useful and necessary as terminals on any
other component, as the time wasted in soldering

Fhe modern base-
beard-mounting  anti-
microphonic valve-
holder occuptes rather
more space than the-
oider panel-mounting
valve sockets, but re-
-presents a notable ad-
vance in the design of

wireless components.

r Sl ae S e

and unsoldering the wires which have to be altered
with the circuit may quite easily mount up and
constitute a large proportion of the total time
taken to alter a circuit.

Electrical Contact

~ The question of electrical contact between the

socket which receives the valve .pin, and the
terminal or soldering tag to which the external
connection is made, is one of vital importance,
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and should receive due care and attention from .

the prospective purchaser of a holder. Any
slackness of joint, or corrosion due to atmospheric
action, which may occur, for example, between
the head of a screw and a wire secured thereunder,
will cause cracklings and other undesirable effects
to take place, and a joint which is actually loese

HOSHORNGRON

A low=capac=
ity type of
holder in
which a
“wipe’” form
of contact is
used,thecon-
tact strips
betng kept
clean by the
action of in-
serting and
withdrawing
the valve.

S v
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may be the causé of a receiver refusing absolutely
to function, or alternatively be the cause of its
working in an erratic and thoroughly unsatis-
factory manner.

Preventing Accidental ‘‘ Burn-outs ™

In view of the high price of valves, some form of
protection is called for, in order to prevent damage
to the filament being caused by accidental surface
contact of the filament legs of the valve with that
part of .the socket whichis connected to the pesitive
bigh-tension lead. Many manufacturers of valve-
holders in which all four pins are set in a moulding

The tubular low=-capa-
city type of valve re-
quires a special holder
with its contacts
arranged to suit the
positions of the con-
tacts on the valve
itself.

s
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of bakelite or other insulating
material, overcome this possibility
by setting down the metallic por-
tions of the sockets into the mould-
ing, so that contact is not established
until the valve is inserted some way,
and as’it is not usually possible to
insert the.valve incorrectly, at any rate without
considerable force, the likelihood of damage is sa
reduced as to be practically negligible.

Spring Tension Important
Springing is another important feature in an
anti-shock type of component. Some holders are

MODERN WIRELESS

all that can be desired when used in conjunction
with the lighter types of valve, but as soon as a
hcavier valve is employed, the holder is sadly

Inthese anti=
micropnonic
holders the
design is
such that no
straining of
the springs
can occur in
putting in or
taking out
the valve.

wanting in the very attribute which it claims to
possess, as’ the valve weighs down the spring
portion to such ar extent that it is resting, or
nearly so, upon the rigid portion, and consequently
any shock which occurs is transmitted to the valve.
On the other hand, the writer has in mind a holder
in which the springs are so strong that it takes a
far larger and heavier valve to obtain the correct
amount of springing than would in general circum-
stanc s be employed, and in ordinary use, there-
fore, the holder does not fulfil the requirements of
its class.

Special Types
In these nctes I have purposely omitted any
reference to special types of helder, such, for
example, as the holder for the V 24 type of valve,
as these holders are each designed for one par-
ticular valve, and thus arc not of general interest.
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Bradford Readers Hear the
“Elstree Six”
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ANY hundreds of MODERN

WirELESS readers have’
already heard the “Els-
tree Six” working in con-

ditions so difficult that even super-
heterodyne receivers have been
baffled.” Under the auspices of the
Bradford Radio Society, Mr. H. J.
Barton-Chapple gave a lecture at
Bradford, on the 3oth April. The
subject of his address was *“ Modern
Developments in Broadcast Re-
ception,” and advantage was taken
of the occasion to exhibit and
demonstrate the *‘ Elstree Six”
receiver,

Conditions Not Ideal
Great-interest had been aroused
in the district, and the size of the
audience was ample evidence that
an advance demonstration of this
remarkable receiver was thoroughly

&)@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@&9%@@@@@@@@@@@6&@@@@@@@

HEAR THE “ELSTREE SIX”

VLRIV DIDD

page.
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appreciated. An indoor aerial was
employed, and owing to the position
in which the building is situated
the reception of distant broad-
casting is always rather difficult.

A Farther Difficulty

In addition to this the lecture
hall was situated about 200 yards
{from the local broadcasting station.
In spite.of this, however, it was
possible to cut out the Bradford
station with a two degree move-
ment of the condenser dials, and
many distant stations were
obtained.

A Remarkable Achievement

This test of selectivity speaks
well for the receiver, and could
not have been achieved with any
but this remarkable set. A super-
heterodyne receiver in thersame

AT WORK.

SPECIAL INVITATION TO < MODERN WIRELESS * READERS.

In order that “Modern Wireless” readers may judge for themselves the remarkable efficiency
of the “ Elstree Six,” the Editor invites each purchaser of the first five hundred ¢ Elstree
Six ” blueprints to visit the Elstree Laboratories and try the original set for himself, either
in daylight or after dark. Applicants for blueprints should ask for * Elstree Invitation

Form " when sending their remittances.

SPECIAL NOTE.-—Owing to the large size and high cost of the ¢ Elstree Six *> blueprints,
it has been found impossible to include these in the free blueprint scheme announced on another
The charge for each froii-of-panel or wiring diagram blueprint is 1s. '6d. post free.
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building was found to give very

poor results on a previous occasion,

so that the reception of broad--
casting stations such as Bourne-

mouth, Aberdeen, Manchester,

Hull, Hamburg, Newecastle, Madrid,

London and Brussels redounds tc

the credit of the *“ Elstree Six.”

In their issue dated May 1, under
the title “ Radio’s Achievement,”
the Yorkshive Evening Argus stated
" . ... Mr. Barton-Chapple ex-
hibited and demonstrated a new -
receiver, the ‘ Elstree - Six.’
Although only about 200 yards from
the Bradford station, he succeeded
in tuning in a number of distant
stations without local interference.”

In an issue of the same date the -
Yorkshive Observer also gave a full
description of the lecture, and in
conclusion commented in a similar
manner.
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The Dry Battery
And How It Works

WIRELESS

MODERN

With the increasing popularity of the dull emitter valve, dry bat=
teries are coming into more common use for filament lighting, in
addition to high=tension supply. In this article the principle of the
dry cell is explained in a clear and easily understandable manner.

1S long agoas1868 a
R4l French investigator
named Léclanché in.
vented a battery or
cell which had such
useful characteris-
tics that it has be-
the most common
The ori-

come one of
batteries in modern use.
ginal cell which he devised was a

wet cell. It contained two elec-
trodes, a positive and a negative,
contained in a suitable jar which
was filled with an electrolyte or
active liquid. The two electrodes
were a zinc rod anda carbon rod
surrounded by manganese dioxide
in a suitable form, and the electro-
lyte was ammonium chloride, or,
as it is popularly known, *sal-
ammoniac,”’

The Question of Voltage

The action of the cell is as follows.
Practically all substances possess a
certain capacity for doing electrical
work, or as we say, a potential.
This potential is defined with
reference to some other factor,
and the resulting potential differ-
ence is measured in volts. The
potential difference between carbon
(surrounded by manganese dioxide
as it is in this particular case) and
ammonium chloride is of the order
of 1 volt. In addition to this we
have a potential difference between
the ammonijum chioride: and the
zinc which amounts to o-5 volt.
Thus the total potential: difference
between the carben electrode and
the zinc el
these twa voltages which amounts
to 1.5 volts,

A. Chemical Action
If the two terminaels are con-
nected through a circuit then a
- current will flow tlhweugh the wire,
completing the system by means

ode 18 the sum of .

HOOPLOEPTLIODODOOM
Do you know why a dry
battery drops in vollage with
use ?  1T'hy does it lose its
efficiency if it is kept for a
long  period, and how ¢an
this trouble be vemedied ?
These queries and  other
intevesting  questions  ave
answered 1 this discussion
on the subject.

FIETOTEILIOIOROW
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Special large cell H.T. bat-
teries are obtainable for
use with power amplifiers
and'multi-valve sets. Com-
parison between the 45.
voit unit of the type seen
in this photegraph and the
small power valve enables
one to farm an opinion of
the size of tHese batteries.
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of the cell itseli. Tn order to
supply the energy for this current
the zinc is dissolved by the am-
monium chloride solution, and as
a result we obtain a definite
chemical change inside the cell.
The zinc is turned into zinc chloride
and ammonia and hydrogen gases
are liberated. The ammonia is
soluble in the water of the cell,
whence, after a certain time, it
begins to escape as a gas. The
hydrogen, however, is not soluble
and is carried with the current to
the carbon electrode, where it
clusters round the rod and forms a
barrier to the current.

Polarisation

This action is known as polari-
sation, and when this takes place
the voltage of the cell rapidly falls
to a very small value and so the cell
becomes useless. It is for this
purpose that the carbon electrode
is surrounded by manganese di-
oxide, which is a black powder.
This substance has an affinity for
the hydrogen because of the amount
of combined oxygen which it con-
tains, and the effect of this is that
the hydrogen is oxidised, so form-
ing ordinary water, being thus
removed from the surface of the
carbon, and leaving the cell in
an active condition once again. At
the same time the manganese di-
oxide is reduced, as it is called, to
a lower oxide, having lost some of
its oxygen, so that it becomes used
up in the process.

The Dry Cell

1t was not until 1888, twenty
years after Léclanché’s original
discovery, that a dry cell was made
on the same principles. The only
difference between a wet cell and
a dry cell lies in the fact that the
clectrolyte is made up in the form
of a paste so that it is not spillable.
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The zinc electrode, instead of being
made in the form of a rod, is made
to serve as the container, so that
we have a pot of zinc, a central rod
of carbon surrounded by a large
volume of the manganese dioxide de-
polariser, and the intervening space
is filled with a paste containing
sal-ammoniac as the active part.
Interesting Figures

The voltage developed by a dry

cell is not quite so great as can be
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A sectional view showing

the ‘“make-up’ of an

ordinary Leclanche cell.
obtained with a wet cell, owing to
the somewhat higher internal re-
sistance, but the difference is
usually less than o.r of a volt. As
the cell runs down, however, we
have seen that chemical changes
take place, and this causes a differ-
ence in the potentials existing
inside the cell. For one thing, the
electrolyte is no longer ammonium
chloride, but contains a large pro-
portion of dissolved zinc chloride.

Secondly, the manganese dioxide

has largely been used up in remov-
ing the bubbles -of hydrogen gas
round the carbon- rod, ‘and the -
resulting mixture of carbon and
reduced manganese dioxide has not
such a large potential difference to
the electrolyte as it had before.
The actual figures are as follows:
Carbon-manganese dioxide to elec-
trolyte 0.4 volts. Electrolyte to
zinc 0.3 volts, giving a total voltage
of 0.7 voits instead of 1.5. Of course
when the cell reaches such a con-
dition as this, it is useless for
further work. -

Limiting Considerations

In practice, therefore, the con-

ditions required are that the cell
shall give as long a service as
possible before the -internal chemi-
cal change takes place which causes
the drop in voltage. The change in
the voltage of course, is not a sudden
one, but is fairly gradual i1 i‘s
action. At the same time the
voltage falls away wvery rapidly
after a certain limit has been
reached, and the cell quickly runs
down.

I A T L T TR R

For radio receiving purposes we
have two separate requirements.
First of all there are cells required
for lighting the filaments of dull-
emitter valves, known in America
as A batteries, and secondly we
have batteries for providing high-
tension voltage or grid-bias voltage
known respectively as B and C
batteries in the same country. The
conditions of service are somewhat
different, and it will be as well to
discuss the two classes of cells
separately.

Filament Batteries

The regnirements of the filament
battery are that it shall give a
reasonably large current for a con-
siderable period. The current
supply is comparatively iuater-
mittent, lasting from 2 to 5 hours a
day on an average. :

Now the depolarising action due
to the oxidisation of the hydrogen
by the manganese dioxide is not
very rapid. If the battery is in-
tended to give a continuous service,
therefore, a considerable quantity
of manganese dioxide must be
providetl round the carbon electrode,
and it must be so applied that it
has easy access to the free hydrogen
which is to be removed. For this
reason it is customary to provide
batween three and four times as
much manganese dioxide as is
theoretically necessary in order to
accolerate the depolarising action
where possible.

Discharging and Recuperating

Even so, a small amount of
polarisiation takes place, and the
voltage of the cell drops gradually
during wuse. Durirg the period
when the battery is switched off,
the depolarizig a~tion, continues,
s> that the cell recuperates to a
large extent. Now the actual life
of the battery before its final voltage
drops below the permissible limit
depends in a -considerable degree
on the relative length of the dis-
charge and recuperation periods,
Up to a point the shorter the
periods of discharge, the longer the
life of the battery, but we have here
another factor coming into play,
known as the “ shelf 7’ life of the
battery. _ ‘

¢t Shelf ”’ Life

If a battery stands for some time
without any current being taken
from it, very small chemical re-
actions take place inside the cell,
largely due to the presence of
minute impurities in the chemicals,
and ultimately this will cause local
action at the zinc electrode resulting
in the zinc being dissolved by the
sal-ammoniac, although no current
is being passed. This in time will
cause holes to appear in the zinc
container, and by -the time the

5
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action has proceeded to this stage,
a considerable internal change has
taken place inside the cell, and the
voltage has dropped considerably
below the normal. - Thus, if a cell
is kept on the shelf for a con-
siderable period, it will lose its
voltage automatically, and become
useless.
Using for Short Periods

Now this internal action comes
into play when the battery is used
only for comparatively short
periods. If the battery were
switched on only half an hour a day
and left with the remaining 23%
hours to recuperate, then its life
would be so long that the deterio-
ration which goes on all the time
during the shelf life would begin to
take effect here, and the battery
would begin to lose its voltage from
this cause.

Optimum Conditions of Service

The best conditions under which
to use a battery therefore depends
upon its shelf life. The less a
battery is used, the longer becomes
the life up to a point where the
internal reactions begin to cause
the voltage to drop irrespective of
the current taken from it. This
means, therefore, that if the battery
is used for only a small number of
hours every day then the current
which is taken from it can be
increased. For example, in some
tests which were recently made
on several large dry cells the
maximum service when the battery
was used four hours every day was

R I I L L R L
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In the case of a “dry”
cell the electrolyte’takes
the form of a thick paste.
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obtained with a discharge of 100
milliamps, whereas when the cell
was only used two hours a day, the
best discharge was 200 milliamps.

It will be seen that these figures
bear a  definite relationships
The results were taken on a stan-
dard type of battery, 2§in. dia-
meter and 6 in. high, so that these
figures may serve as a guide to
other users. For this type of cell,
therefore, the product of discharge
in milliamps. and hours per day
= 400.
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Cells in Parallel

If the average hours of service
per day are known, then from the
figures just given the best discharge
rate can be estimated, and sufficient
batteries placed in parallel to give
the optimum conditions. For
example, if we reguire to run three
60 milliamp. valves from dry bat-
teries, and they are to be used on
an average three hours a day, then
one single set of the batteries will
saffice. If longer service is re-
quired running to an average of
perhaps five houws per day, then
the optimum discharge rate for
each battcry would only be about 8o
to co milliamps, so that two banks
of cells in parallel should be used
in order to supply the 180 milli-
amps required.

High- Tension Batteries

When we come to the question of ~

high-tension batteries the life of
the battery is not such a serious
matter, because the current taken
from the battery is much smaller
and it is shelf life which usually i~
of importance in a case such as
this. Moreover a mcest important
requirement is that the internal
resistance of the battery shall be
constant. With the smaller cells
inside the batteries, it is not
possible to keep the actual internal
resistance anything like as low as
a filament battery, the internal
resistance of a single cell ranging
from o.2 to o.5 ohm as against
something like w©.05 for a large
filament battery.

"MODERN WIRELESS

A Constant Resistance

It is important, however, as was
just mentioned, that this resistance
shall remain constant, as otherwise
whistling and howling in the ampli-
fier may be set up, or, if the state
of affairs is very bad, continual
-crackling will result. Particularly
with this type of battery, thereis.a
consid: rable difference between an
intermittent and a continuous -dis-
chargs, owing largely to the much
smaller available quantity of active
material in a small battery. A
battery which will give 150 hours’
service on continuous rating before
dropping to 1 volt per cell would
give about 280 hours’ life if dis-
charged intermittently for four
hours a-day with a 20 hours’ rest.

Insulation .

In order to keep the shelf life
long, and to keep the internal
resistance constant, great care has
to be taken in the insulation be-
tween the individual cells. If this
i3 not done, then continual small
leakage currents will flow which
will cause the battery to run
down wvery quickly, quite apart
from the unpleasant noises which
will be set up in the circuit by the
flow of these leakage currents. For
this reason the ordinary flash-lamp
battery is not always suitable for
high-tension, because the insulation
in such cases has not to conform to
such a severe standard, and is not
quite adequate for the somewhat
exacting requjrements of a good
high-tension battery.

The Post Office high-power station at Northolt is well-known to listeners.
we see the switchboard and a number of the generators.
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. A Proper Balance

In conclusion, therefore, it will
be seen that the design or choice of
a high-tgnsion battery depends
entirely upon an adequate balance
between the capacity and the shelf
life, Obviously the largest battery
possible should be chosen for any
given load, provided that it obtains
a reasonable shelf life. There is no
economy in using large batteries if
they lose their efficiency during the
period of recuperation. These
points, however, are nsually borne
in mind by the dry cell manu-
facturers, and as a result of ex~
haustive research work, there are

now a large number of batteries

on the market specifically designed
for the stringent and exacting con-
ditions of wireless service.

Have You
Read the

Details of
Qur New

Blue-
Offer?
See page 775

Free
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Methodical tuning is a considerable aid to the successful operation of a
receiver, and in this article the author indicates clearly the best procedure
~ to adopt. '

OW can I operate my set to its best
advantage ?—is a question frequently
asked by the beginner. He knows,
for instance, that he will receive some
signals by means of haphazard

adjustment, but he feels that in order to
obtain the best results he should follow some
ordered procedure. He is quite correct, since,
as in all things, there is a right and wrong method
of going to work, so with a broadcast receiver
there is a best method of adjusting the dials
if the fullest effect is to be obtained.

A Circuit for Discussion
Take, for instance, the type of circuit shown in
Fig. 1, which consists of a high-frequency valve
V,, followed by an anode-current rectifier valve
V, It will be seen that tuned grid circuits and

Y 4

_t‘\’,'
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Fig. 1.—Once the initial ad-
justments of the coil tappings
have been carried out in this
circuit, the tuning is con-
troiled by simultaneous move-
ments of C, and C;, with a
final adjustment on C, the
reaction condenser.
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adjustable primary windings are employed,
Reinartz type reaction being used on the second
grid circuit and controlled by means of the vari-
_able condenser C,. L, and L, are simply radio-
frequency chokes.

Although the circuit is comparatively simple
there are three variable condensers which require
adjustment and two small primary windings.

Initial Difficulties

The novice can therefore be pardoned if at
first sight the problem causes -him a little worry.
Let us consider for a moment the purpose of each
of these adjustments. The tapping on-L, en-
ables the best combination of signal strength and
selectivity to be found on a given aerial and to
cover a certain waveband with a good measure of
efficiency. C; permits the grid circuit of V, to
be tuned to the frequency of the required station.
C,4 serves the same purpose for V,, while L, may be
adjusted to suit the valve V; and requires adjust-
ment once only for any pacticular valve, C, is
the reaction condenser.

Operating Details

" To operate the receiver place the L, tapping
about half-way, that is to say, so as to include

approximately half the total turns. Carry out a
similar procedure in regard to L, but if the valve
V, commences to oscillate reduce the number
of turns. L, and L; should be similar sized
coils, hence for any given wavelength the readings
on the condenser dials C, and C; will be very
nearly the same. Place the dial of the reaction
condenser C, at zero and rotate C, and C,together



] une, 1926

When ' signals are heard adjust. these two com

densers for the best results and then rotate C,.

The Reaction Condenser

As C, is increased the strength of signals will
also increase, provided L, is connected correctly
in relation to Ly, and a point will finally be reached
when oscillation will commence. The final position
of C, should be below this point. After this a slight
readjustment of C4 may improve matters.

The position of the tapping on L, is a matter
for experiment, so also is that upon L,. Both of
them should be varied, and when once a suitable
adjustment is obtained they can be left, the
control then being carried out with the condensers
C;, C3 and C,.

Rotate the Condensers Slowly

It should be remembered that in searching for
distant stations the two tuning dials C, and C,
must be rotated very slowly, and with each in-
crease it will usually be possible to follow up this
movement with a correspondingly small increase
in the value of C,. If however,C, and C, are to
be decreased suddenly, C, must be diminished
first or self-oscillation will in all probability occur.

Another Popular Circuit

Fig. 2 shows another form of circuit which still.

It consists
aerial coupling, together

retains a well deserved popularity.
of a * semi-aperiodic ”’
with a tuned

" MODERN WYIRELESS

" with beneficial results. -~ It will then be found

" necessary to readjust C; by decreasing its velue

slightly. The final adjustment would be car iel
out by moving the potentiometer arm towards the

73
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Fig. 2.—In the popular tuned anode
with reaction c¢ircuit, searching is

carried out with C; and C, the  re-

action coupling between Lg and L,

being subsequently tightened for the
best results.

negative end, but not so far that the valve V,
commences to oscillate.

An Outcome of Practice
After a little practice the approximate positions
of C, and C, will be known for any given station
and the adjustment will be the matter of a few
seconds. Itis as

anode with reac-

tion on to the
anode coil. Re-
action control is
by means of a
swinging coil,
and there are
therefore only
two condenser
dials to adjust.
In practice the
tapping on I,
would be at
about 10 to 2o
turns from the
earth end of the
coil for the
broadcast band,
and the normal
operating proce-
dure is to vary
C, slightly, say,
a degree or two
at a time, and
to rotate C, over

Accessibility of the transmitting equipment is a feature
of the Dublin broadcasting station.

well to bear in
mind that careful
tuning when
searching is more
likely to give
good results than
is the common
practice of set-
ting the receiver
into escillation
and swinging the
condensers wild-
ly in an attempt
to ““strike” a
carrier wave.

The Better
Method

In the former
instance the re-
quired  station
will be brought
in without
interference with
one’s neighbours,

a large portion

of its scale. The arm of the potentiometer R,
would be placed about half way along the
resistance element.

Adjusting Reaction
Signals having been received, the reaction coil
L3 may be brought nearer to the anode coil L,

and the repro-
duction will be undistorted, whilst in the latter
case it is highly probable that upon bringing
the receiver out of oscillation the signals will be
lost and searching will have to be commenced
once more.  The first is a good example of
skilful manipulation and the second a case of
gross mishandling,
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T is perhaps unfortunate that an

instrument which is such an

important asset to the experi-
menterand home constructorshould
have been named a wavemeter,
because under working conditions
the apparatus does not measure
wavelengths at all,

A Familiar Phenomenen

The fact that a condenser and
mductance when connected in series
can be made to oscillate at a fre-
quency which depends wupon the
constants of the circuit 1s a pheno-
menon familiar to all MopERN WiRE-
LEss readers, and a wavemeter is
essentially a device which makes
use of this principle. Now the
instrument which is the subject of
this article really measures the
frequency of the oscillations in a

L ’;éc B
b}

Fig. 1.—~A simple form of,
wavemeter consists of an
oscillatory circuit L C, to-
gaether with some form of
rasonance indicator.

particular circuit, for there is a
definite relationship  between fre-
quency and wavelength, and we
have got into the common habit of
speaking in terms of wavelengths
when the mote correct term would
be {requency. :

A Simple Principle .
Our wavemeter, then, consists
ptimarily of a closed oscillatory

RE R R R R
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circuit whose natural frequency can
be varied at will by adjusting either
the inductance or condenser (and
somct.mes both), and thisis brought
into a state of rcsonance with the
frequency to be- measured. By

- £

Fig. 2.—A crystal and a pair
cof telesphones form an effec.
tive resonance indicator.

roference to a calibration chart or
curve the wavelength (or frequency)
can then be read off quite simply.

Wavelength Range
The wavelength range of the in-
strument will naturally depend on
the sizes of the coils and condensers
employed in the construction of
the unit, and by making the coils

% SATATARATAL YA, AL
R SRS SR R S R

An absorption wavemeter
for use with receivers is
quite simple in construc-
tion and consists merely
of an inductance and
variable condenser.

A, Ny SATAT AT DA e <
A T D DA R0

Y W

interchangeable or being able to
increase the maximum capacity of
the condenser the total range
covered can be made to $uit all
possible contingencies. -

56

gr!é345!4Eﬁtﬁ:ﬁia%EE&MM&&SW&WMB&*&N&MMM%M_

Wavemeter Simply
Explained

H. J. BARTON=CHAPPLE
Wi.Sh., B.Se. (Hons.), A.CGI1., DI1.C,, AM.I.E.E.

u

£

i Thé wavemeter is perhaps one of the most. valuable
g; pleces of apparatus the enthusiast can possess, and
g readers will find this simple explanation‘ of the
4 " elementary principles of great interest.
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The Main Classifications

There are two main classifications
for wavemeters, namely, valve and
non-valve, but one feature is com-
mon to both, and that is that there
must be incorporated with the
design some form of resonance indi-
cator. Actually at resonance the
resistance of the oscillatory circiiit
is reduced to a minimum, or in
other words, the current flowing in
the circuit is a maximum and the
device must indicate this fact either
in an audible or visible manner,

Included in these devices may be
mentioned the following : Hot-wire
ammeter, crystal detector and tele-
phones, crystal detector and gal-
vanometer, thermo-couple and gal-

vanometer, neon tube or neon lamp,
small incandescent lamps, etc.
Fach of these has its own par-
ticular advantages and disadvan-
tages, and taking the simple wave-
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S() long as bright-emitter valves were the only

ones available the really portable Receiver
was impracticable. No one wanted to carry
big 6-volt accumulators out into the country
for the pleasure of enjoying 2 Radio concert in
the meadows—it wasn't worth the trouble.
And even when the first dull emitters became
more popular their extreme fragility rendered
them unsuitable for the inevitable rough handling
which every Set must get when carried from
place to place. -

And so the portable Receiver lagged in develop-
ment. But, with the introduction of the
Wuncell, summer Radio becomes a new delight.
It is now quite easy to design a three-valve
Receiver which can be fitted
into an attache case complete
with a 2-volt unspillable accumu-
lator. Such a Receiver will
give at least 10 to 12 hours’
reception on omne charge. And,
what is more important still, the

Lisued by A. C, Cossor. Ltd., Highbury Grove, Lendon, N.5.

Types and Prices:
*W.1. For Detector and L.F, use - 14/-
1'8 Volis. Consumption -3 amps
*W.2. (With red top)
1'8 Volts. Consumption 3 amps.
W.3 The Loud Speaker Valve - 18/6
1°8 Volts. Consumption 5 amps.

* Also in special base with resistance
o suit 2, 4 or G-volt accumulator 16/

= gy "

Wuncell valves will not be harmed by the
vibration and rough usage to which such a
Receiver must inevitably be subjected.

The reason for this lies in the design of the
filament and its method of manufacture. Instead
of being a long, straight filament, it is arched and
further stayed at dits centre with a third support.
Instead of obtaining low current consumption
by thinning down the filament at the risk
of fragility, the Wuncell filament is manufactured
under an- entirely new process. This permits
an exceptionally high electron emission at a
temperature of only 800 degrees— when the
Wuncell valve is working, its glow is practically
invisible in daytime. Even in the dark it
is no more apparent than the
Juminous figures on a watch dial,
As a result, therefore, we have
every confidence in saying that
the Wuncell Valve is quite as
robust as even the well-
koown Cossor Bright Emitter.

lves

for ELF. use 14/-

)
==
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p@puﬂarised Summer Radia
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Tell the Advertiser you saw it in ‘“ MODERN WIRELESS.”
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IGRANIC PACENT Porcelain Rheostat (Pazent No 238426.)

The Rheostat for Portable Sets

Why is the Igramc—Pacent Porcelain Rheostat so particularly suitable ?
The reason is obvious as soon as you examine it. The Igranic-Pacent
Rheostat is thoroughly dependable—any amount of rough travelling
will not put it out of adjustment.

Users of Igra.mc—Pacent Rheostats appremate it as a well-mdde
component, designed to do its job well and to keep on doing it under
all sorts and conditions of service. It is compact too—it takes up very
Iittle space in a portable set.

Smoothness of control and quiet operation are additional advantages appreciated by users
of all types of sets, portable or otherwise. The highly finished Bakelite knob and the
attractive dial improve the appearance of any receiver.

Rheostats of 6, 10, 20, 30 and 50 ohms or a Potentiometer of 400 ohms are obtainable,
and the price is the same for each—half-a-crown.

Ask your dealer to show you this and all Igranic-Pacent Radio Essentials,

Write for List J.34.

The 18RANIC

N THE
pstructons! °°"‘:“n N IGRANIC - PACENT RHEOSTAT
tains a comprehensive fully ilius- . . R A
t?é‘tcii“d :crfph}\)/e handbook; full-size . . i is also obtainable with
general arrangement drawings, wiring Exclusive Manufacturing Licensees of Bakelite base, as illus-
diagrams and drillin temp{ate for PACENT RADIO ESSENT se, & u
constructing_a six-valve Supersonic NTIALS: trated above——-ln the
Heterodc}lne Rece!gg{ ac cc:;r(hnlg t?r'é?ﬁ L ) N same Tesistances at 4/
o S1] ain €O’ b -
I ram;oui ign. Obtaind 6, 149, QUEEN VICTORIA ST., LONDON. cach
\/ Works : BEDFORD. _-\_/—
Branches :—  BIRMINGHAM, BRIST.OL. CARDIFF. GLAasGOw. LEEDS. MANCHESTER. NEWCASTLE.

53 ' Tell the Advertiser vou saw 7f in ** MODERN WIRELESS.”
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meter first (i.e., non-valve type).we
will briefly deal with these as the
merits of the case dictate,
The Simplest Form
Fig. 1 gives the simplest con-
nections for the wavemeter, L and

MODERN WIRELESS

tuning (the ideal of all wavemeters),
in spite of the damping action of the
crystal itself, .
Reducing Crystal Damping
Fig. 2 shows the simple circuit
with the crystal detecctor and tele-

This back of panel view shows the extreme simplicity of

the absorption type of instrument.

Absorption wave-

meters of the type illustrated are particularly valuable for
short-wave calibration purposes.

C being joined in series across the
terminals at A4, between which
would be connected a resonance
indicator, which depends for its
action upon the current flowing
through it. The terminals B in
parallel with the condenser C are
provided for those devices which
rely on the condition producing
maximum voltage across the con-
denser or coil.

Fig. 3.—Much of the crystal

damping is overcome by
tapping across only a few
turns of the inductance,

Hot wire ammeters and galvano-
meters have their widest application
in laboratory “instruments, <o will
not be dealt with here, especially as
the ammeter is really only employed
in those cases where the wavemeter
is coupled to a circuit of consider-
able power. ’

Damping

When the induced currents in
the coil L are exceedingly small, the
crystal detector and telephones are
admirably suited for the purpose,
and various refinements have been
introduced in order to produce sharp

phones inserted at B of Fig. 1, but
difficulties are often experienced as
aresult of the damping action of the
detector and the uncertain external
capacity due to the telephones.
The former objection is considerably
reduced by resort to the method
shown in Fig. 3, where the crystal
is now shunted across only a few
turns of the coil.

The *¢ Unilateral ’ Method

An interesting circuit is indicated
in Fig. 4, this being often called the
‘“ unilateral >’ connection, the tele-
phones and crystal detector being
joined in a closed loop and con-
nected to the oscillatory circuit at
one point only. Here the- wave-
meter constants remain unaltered,

o R e R o

A practical ex-
ample of the
Fig. 5 circuit.
The buzzer is
joined across a
small portion

irrespective of the characteristics of
the telephones and detector, thus

" any pair of telephones, leads, etc.,

may be employed,

The action of this circuit is attri-
butable to electro-magnetic induc-
tion, the field frofn the coil L linking
the closed loop and inducing a small
E.M.F., which can be rectified and
made audible in the telephones,
In addition, electrostatic effects
have a certain function in the
successful operation, of the scheme,

L C D
T
Fig. 4.—This somewhat
unconventional circuit

depends for its action upon
both electro-magnetic
and electrostatic effects.

the main objection to which lies
in the small audibility obtained as
comparzd with the other methods,

The Neon Lamp

In the case of the neon lamp,
which may conveniently take the
form of an ordinary Osglim lamp
referred to elsewhere in this issue,
fhe condition of resonance is found
by observing when the lamp glows
at maximum brilliancy. The advan-
tages of this method are that it is
simple, while the determinations can
be quickly and easily made. The
accuracy is not so great as with the
other methods, owing to the diffi-

N
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: 1
culty of judging maximum bright-

ness, but the method has many
applications, especially for trans-
mitting work.

Using a Small !ﬁcandescent Lamp
A small incandescent lamp of
low voltage (2-4 volt) is sometimes

listening on the telephones or loud-
speaker for the loss of volume it is
pessible to judge with a fairly high
degree of accuracy the resonant
condition and thus log the wave-
length of the incoming signal. The
wavemeter should be loosely coupled
to the receiver.

The wavemeter at the Elstree Laborataries is one of the
most accurate in this country and is controlled by means
of a quartz crystal.

uwsed in series with L and C, i.e,, at
4 of Fig. 1, to indicate resonance,
but this introduces an additional
resistance in that part of the
circuit which, by design, should
be “ low loss.”

All the types just referred to are
what are known as absorption wave-
meters, since they depend for their
aetion upor the energy which is
absorbed from the particular re-
cefver ot circuit whose wavelength
{(ormore strictly, frequency) is being
determined and ene form of the
completed absorption mstrument is
shewu in twa of the photographs
accompanying this article.

Use with Receivers

Theyx fiud theirwidest application
wher used im cemjunction with
tramsoritting  cirenits for spark
working, but in mest cases can be
nged with receivers. The abmorption
of energy from the receiving cirowit,
witich: has been tuned ageurately to
the incoming signal, will cause a
reductiony in sigmal strength, and
TEsenance Occurs wilen: this reduc-
tien. is & maximum. Thus by

Buzzer Wavemeters.

There are many types of
wavemeters which are designed to
generate oscillations, and by loose
coupling to the receiver these
oscillations can be detected and the
receiver adjusted to produce maxi-
mum sound in the telephones or

Fig. 5—Tuning is

sharpened by tapping the

buzzer across part of the
inductance L.

loud-speaker, thus indicating the
required resonamce condition. A
buzzer is frequently utilised to
excite the wavemeter circuit, and
the simple scheme of connections is
indicated in Fig. 5.

The buzzer isshown tapped across
the e¢oil [, and voltage impulses are
thus imparted to the oscillatory
ciscuit, the frequency of whose
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oscillations will depend, as before,
on the values of L and C. Diffi-
culties are often experienced in
maintaining a constant buzzer note,
and this sometimes calls for skill and
a certain amount o/ i
adjusting the vibrating reed to
produce a fairly shrill note.

|

Ly

Fig. 6—The circuit of a.
simple heterodyne wave-
meter.

Heterodyne Wavemaeters

Turning our attention now to
valve wavemeters, a simple circuit
15 shown in Fig. 6. The oscillating
cireuit L, C, is connected in the
anode circuit, being coupled mag-
netically to the coil L, in the grid
circuit, the coupiing being kept
fixed. Continuous oscillations are
generated and maintained in a
circuit of this nature, the frequency
being varied by an alteration of C,
orL,.

T he wavemeter is generally re-
ferred to as a heterodyne wave-
meter, and when working it is
adjusted so that the frequencies
of the incoming carrier wave and
that from the instrument are
identical. If there is any difference
between these frequencies beat notes
will be heard when the wavemeter
is loosely coupled to. the receiver,
due to this frequency difference, and
a zero beat note is the condition
obtained when the two frequencies
are the same.

Quartz Crystal Control

The wavemeter at Elstree makes
use of these principles, but in order
to secure the accuracy of one part
in three thousand, it is controlled
by a quartz crystal, and interested
readers are referred to WWireless
Weekly, Vol. 8, No. 3, where com-
plete details of this remarkable
instrument were published, while a
photograph of the wavemeter is
shown in these pages.

Have You Had Your Copy
of the New and Enlarged
“WIRELESS”?

(Iucorporating WIRELESS WEEKLY).

Every Tuesday.

Special Free: Gift with every copy of the issue for June sth.
In the issue dated June 5th Mr. John Scott-Taggart contri-
butes a. specially interesting article dealing with developments
which the Autumn has in store for us. ’
Other fea(’ures “include articies by Capt. H. J. Round M.C,
M.LE.E, ; Capt. Jack Frost, of the B.B.C., and a full desc‘rlp—
tion of a Four-Valve Portable Rece'.vel"

Price 2d.
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St et e S R G e e

A dmg Reflnements to the Open-
B air Super-
Heterodyne

By

"G.P.KENDALL,
B.Sc.

IY‘/+

Many inferesting experiments may be carried out with super=heterodyne
receivers, and Mr. Kendall makes here some suggestions for refinements
in the super=heterodyne published last month.

NE of the great charms of the .

super-heterodyne is that to
the keen experimenter, to a
greater extent than probably any
other receiver, it is a constant
provocation to try and make altera-

proposed to describe some of {these
this month, sincs several of them
are interesting in themselves, and
also capable of giving either im-
proved results or more pleasant
operation, at the expenditure of just

a little time and work upon the
set. No serious outlay is involved.

Lower Bend Rectification
A modification which is always
worth trying in a super-heterodyne

tions which shall prove to be im-
provements. There are so many
things which can be tried, altera-
tions of the oscillator con-
nections, different methods- of
coupling a stage of high-frequency
amplification in front of the first
detector, and so on, that even
though the set may be giving good
results, it requires more than
human {forbzarance to refrain
from making constant little modi-
fications in hope of getting some-
thing still better, .

OSCILLATOR
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Interesting Modifications

Certainly, no super-heterodyne
which T have ever made has been
allowed to stagnate for long, and
the portable one which I described
in the last number of this journal
is no exception. Many alterations
and modifications from the design _ -
which was published were tried
both before and after the appear-
ance of the last article, and it is

C3'W
Fig. 1.—By utilising a balancing condenser as shown
here, it becomes unnecessary to use a centre-tapped
coil in the oscillator- coupler
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is to employ what is called *“ bottom
bend ” rectification for the second
detector, instead of the usnal grid
condenser and leak method. The
use of bottom-bend rectification is
often found to prodice some ini-
provement in the selcctivity of ths

A twin-coil
coupler may be

made up on
formers of this
type,the convei-

tional mounting Teceiver, and a somewhat prob-
for centre~ lematical increase in the purity of
ta e coils reproduction. It is so casy to try
bei!r)\g ?etained that it is uswally one of the first

things that one does in supzr-hetero-
dyne receivers, and in the instrument

RO
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under consideration it is particu-
larly simple. All that is required
is to remove the grid condenser and
leak of the 'second detector, re-
placing them by a straight con-
nection between the appropriate
terminal of the intermediate trans-
former and grid of this valve, and

In my own set I found that there

is no loss of signal strength what- -

ever upon using this - method,
selectivity is slightly benefited, and

the reaction control of the inter-

mediate-frequency amplifier by
means of the appropriate poten-
tiometer is decidedly improved. The

sanarmveases Taresaans asuasas aresaqnannn

100000 OHms

BALANC/NG
@ ['o»vof'/wf

Fig. 2—The method of connecting the balancing

condenser in circuit will be clear from this diagram.

Note that no connection is made to the normal centre-
tapping contact on the coil mount.

then to remove the connection
between the lower end of +the
secondary of the same intermediate
frequency transformer and low
tension positive. Instead, attach a
flexible lead to the terminal of the
intermediate  frequency  trans-
former in question, fasten to the
end of this a wander plag, and
insert it in a suitable socket in the
prid-bias battery which is already
provided for the low-frequency
valve.
The Detector Valve

To get the best results from
bottom-bend rectification it is
advisable to use a suitable type of
valve, such as the special high-
impedance valves used for resistance
amplification, and other similar
tyvpes. 1t will then be found that
with about 1} volts negative grid
bias and an easily found H.T. value
in the neighbourhood of 60 to 70
volts, good rectification will result.

. An improvement

inselectivity was
found to result
from theuse of a
‘“fieldless " twin-
coil transformer
as oscillator-
coupler.

PRI

amplitier seems to slide in and out
of oscillation much more smoothly
when bottom-bend rectification is
being used, and this is a very
desirable feature from the point of
view of reception of really distant
stations.

" centre
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Experiments with the Oscillator

One of the most interesting lines
of experiments in a Tropadyne
circuit is to be fouhd in trying
different ty'pes of oscillator-coupler,
shielding the coupler and so on,
and as a preliminary to trying
experiments here I made a small
modification in' the connections
which greatly facilitates such work.
It will be remembered that the
main difficulty in getting the Tropa-

“dyne system to work correctly is to

find a suitable point for the centre
tapping upon the coil, a variation
of a turn or so on either side of the
best point producing quite wide
variations in the behaviour of the
set.

Fliminating the Centre Tap

Accordingly, it is.a very desirable
thing. to be able to eliminate the
tapping altogether, and
achieve the desired connection to
the electrical centre of the circuit
by some other method. The one
which I have adopted for use in this
receiver employs a scheme of two
small condensers in series, so
arranged that by a simple adjust-
ment it is possible to find a point at
a suitable potential to which the
tead from the preceding circuit may
be connected.

The revised scheme is shown in
the circuit diagram of Fig. r, where
the balancing condenser scheme is
indicated by the letters BC. Asg
will be seen, the scheme employed
is simply a development of the well-
known method of the use of two
small variable condensers in series
across the grid coil, the connection
from the previouscircuit being made
to the common point between them,
a suitable adjustment of the capa.

these two -condensers

cities of
resulting in the peint in question
becoming a true centre point.

A Combined Condenser
Since the adjustment required

~always takes the form of a reduction
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1

The Skill of the Wood-worker

AS it ever occurred to you how much the perfection of
H a Loud Speaker depends on the art of the Wood-
worker ? The craftsman’s skill in fashioning the
delicate shape of the flare, for instance, is just as essential as the
construction of the unique internal mechanism of the JBrown.
Examine a J8rown Q-type Loud Speaker at your local Wireless
Shop. Note the exquisitely shaped flare; you’ll find not even
the faintest suggestion of a flaw. In its exquisite finish and the
extreme beauty of its outline the JBrown is unrivalled. But
hear it and you’ll appreciate the outstanding success of this, the
best of all Loud Speakers. Such perfection of tone and volume
cannot be heard in any other instrument. All the care that is
lavished upon it is fully evident in the result.

Tazre are Elght Types of Hrown Loud Speakers

Type H.1. Tyoe H.2, Type H.3 Type H.4.

21 ins. high. nght 12 ins. 15 ins., in helght The smallest Brown
1zoohms £5 5 0 120 chms £2 5 o and in resistance Loud Speaker.
2000 ohms {5 8 0o 2000 0hms {2 8 o of 2000 ohms  Only 10 ins. high.
4000 ohms £510 o 4000 ohms £2 10 0 £3 o o 2000 ohms. {1 100

Type H.Q. Type Q. Cabinet Type. Crystavox.
20 ins. high. 23 ins. high. Tn In Mahogany or The only Loud
Resistance : resistances of 120, Qak Cabinet, 2000  Speaker which
2000 OF 4000 Ohms 2000 or 40000hms  or 4000 ohms  wurks from a Crys-
6 0 o £15 15 o 6 6 o tal Set £6 o o

-—and three Types of frown Headphones

Type A. Type F. Popular. Broadcast  type. Type A.2.

As used by the Weight only 6 ozs. 4000 ohms £1 o o The New reed-

Admiralty
type, unequalled

120, 2000 or
4000 ohms 50 /- for sensitiveness.
8 ohms [3 4000 ohms 30/.

Your nearest Wire- Hlustrated  here is
less Degler has a the World - famous
range of Brown In- Brown “ Q.7 It is
struments and  is universally acknow-

ledged to be the height
of Loud Speaker
perfection,

anxfous lo demon-
s'rate them io you.

S. G. BROWN LTD.,
Western Avenue, N. Acton, W.3.

Fetail Showrooms—rg, Mortimer Street, W,r: 15, Moorfields,
67, High Street, Qouthampton
Wholesale Depots—2, Lansdown Place V&est Bath, Cross House Westzate Rd.

Liverpooi,

Newcastle. 120, Wellington Street, Glas"ow 5-7, Godwin St., Bradfot ;
Gtlbert Ad. 5115

Tell the Advertiser you saw
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The Paper Boy

“ Evening Papers—Evening Papers!”’

The lusty shouts of the Paper Boy
. re-echo through the streets as he hurries
up one and down the next, whetting
an appetite for the latest news.

The leading wireless journals of
to-day have endorsed in the strongest
of terms the claims of Six-Sixty Valves
~—in fact, our simple statements are
modest compared with the ‘‘excep-
tionally good results ’’ obtained.

For the radio enthusiast who uses
a small or medium-sized Loud Speaker
we can confidently recommend the
S.S.z L.F. (green disc). For real
purity of tone this valve is second to
none, and in addition to its low current
consumption—only .3 amps.—it works
at such a low temperature that the

life of the Valve is immeasurably
increased.
Then there’s the $.8.7—a real

Power Valve, combining a wonderful
purity of tone withuncqualled volume,
and consuming only .1 amps. filament
.current. With this valve there is
absolutely no glow whatever from the
filament when operating at the correct
voltage ; indeed, there is no valve
that can boast of a longer life,
because thereisno valve that oper-
ates at a lower temperature,

S.S.2 L.F.

(Green Disc.)

2.0 volts.
.3 amps.

Voltage -
Consumption

PRICE 14/-

Leaflet S.S.1.7.
gwes Jull particu-
lars. Your Dealer
will be pleased to
order Six - Sixly
Valves for you if
he is out of stock.

5|x-5|xrv VALVES

Better by Slxv tlmes Slxtg

The Election Co,, Ltd., Triumph House, 189, Regent Street, London, W.1. 9

it in ““ MODERN WIRELESS.”
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of one condenser and an increase of
the other, it was obviously feasible
to combine these two in one com-
ponent, and this has been done by
constructing a small condenser with
two sets of fixed plates opposite to
each other, and a single set of
moving ones which can engage in
either of the sets of fixed plates to
a greater or less extent. Thus, one
can have half the moving plates
engaging with one set of fixed plates
and the other half with the other set
of fixed plates, and thus it is quite
easy to balance one against the
other until it is found that the
moving plates are at the true
electrical centre of the system.

The Connections

The particular condenser which [
have now incorporated in theset was
one made up by Messrs. Peto-Scott

WIRELESS

Easy Testing

A centre tapping is thus no longer
needed uponthecoil, and itis, there-
fore, very much easier to try
different types of oscillator-coupler,
since they need no longer be designed
in such a way that a centre point is
easy to locate. Instead, any coil
can be plugged in, provided that
a suitable reaction winding is
provided, and then an adjustment
of the balancing condenser will
enable one to get the set into the
correct working condition.

I find that somewhat improved
operation results from the use of
this modification, since it is easy to
obtain exactly the desired adjust-
ment without fiddling with centre
tappings, and I should recommend
anvone who desires to obtain the
very best from his set to make the

Experiments with two transformers mounted

as shown above appeared to indicate that the

additional complication involved in this method
was hardly worth while.

for the purpose, consisting of one
of their baseboard-mounting neu-
tralising condensers with an extra
set of fixed plates, and with a
somewhat Jlarger capacity than
usual. This ¥ bave mounted upon
the baseboard beside the oscillator-
coupler, and between the latter and
the aperiodic transformer. Its
connections are as follows: One set
of fixed plates 1» connected to the
grid cnd of the oscillator-coupler
¢oil, and the other set of fixed plates
is connected, obviously, to the other
end of the coil. From the moving
plates a lead goes to the appropriate
connection upon the aperiodic trans-
tormer, as will be seen from one of
the diagrams which is reproduced
Lizrewith.

alteration described, even though
he does not intend to use anything
except the standard oscillator-
coupler. (It will be observed that
the particular socket upon the base
which was previously used for the
centre tapping is now left blank.)

Adjustments

To adjust the set after making
this modification, the procedure is
as follows: Insert the oscillator-
coupler, and set the balancing con-
denser so that approximately half
of the moving plates is engaged
with either set of fixed plates. Now
set the frame condenser at approxi-
mately half its scale reading, and
swing the oscillator condenser
through its whole scale. Vou will

64
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probably find that clicks are heard
at one particular point, indicating
that the balancing condenser is
not properly set. These clicks should
be heard midway between the two
points at which the oscillator dial
would be set to bring in a station
upon the particular wavelength to
which the frame is tuned. It wili,
therefore, sometimes be easier to
carry out this adjustment by first
picking up a station and testing
upon its signals.

Balancing

Next, proceed to vary the position
of the moving plates one way or the
other, until it is found that the
clicks are bzcoming fainter, and it
will presently be discovered that a
setting can b2 chosen with which
there are no clicks and the station
comes in correctly at its two points
upon the oscillator dial. Having
found such a point proceed to vary
the capacity a little either way,
bzcause it will sometimes be found
that better results are obtained
if «light clicks are still being heard.
The click is, in any case, a useful
guide to tuning.

Having got the arrangement to
function successfully with the
original oscillator-coupler, it will
be interesting to try various possible
designs of coupler, designed for
particular purposes. For example,
I have been testing the setata very
short distance—namely, about three-
quarters of a mile, from 2LO, where,
the guestion of direct pick-up in
the various coils has considerable
bearing on the selectivity which the
receiver will give. In such
circumstances it is worth while to
experiment with twin or fieldless
coils and also with screened coils.
So long as no centre tapping has
to he found, this is quite an ecasy
business.

A Twin-Coil Goupler

The first test of this nature which
1 made was to use a ready-made
twin-coil H.F. transformer, namely,
the Bodine ** Twin-eight” trans-
former, as an oscillator-coupler, the
usual grid winding being tuned and
the primary winding being used for
réaction purposes, for which it
proves to bz eminently suitable
with valves of the fairly f{reely
oscillating type.

A twin-coil coupler of this type
certainly seems to give an improve-
ment in selectivity under the severe
conditions referred to, and various
experimenial couplers can be made
up on these lines, using, for example,
two short pieces of ebonite tube
1} in. in diameter, mounted upon
one of the usual " Special TFive ”

(Continied on page 77.)
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ARE YOU A PATIENT MAN ?

MODERN

“ Let’s see— five separate units give five capacities,.
taken singly. Then I can have the first two in
series ot parallel—total seven. Then the first
three all in series or all in parallel—two more.
The first and third and second and third in zeries,
total 9. Ditto, in parallel, 11. First and second
in series, and. inr parallel with the third—12......
« -+ And the total number of different capacities
wi h the five units is ?” What is it?

If you get it right,

you win £200!
Whatever your skill in counting capacities, how-
ever, the purchase of & Dubilicon will bring you
one sure reward. The Dubilicon gives any
capacity up to 0°011 mfd. simply by varying the
connections of the eight unit capacities of which.
it is com Eosed, so that by using the Dubilicorr
you will be able to select with unfailing certainty-
the best value of fixed capacnty for any desired
part of your circuit.

The Pubilicon is a multiple condenser containing.
eight separate units, the terminals of each unit
being brought out to sockets on the lid. By
using Clix plugs (made by Messrs. Autoveyorr,’
Ltd., 84, Victoria Street, S.W.1) of which two

|
i‘
i

WIRELESS

are given with every Dubilicon, the units can be
connected in a variety of series, parallel and com-
bined series parallel arrangements giving a very
large number of different capacities.

The uses and advantages of the Dubnhcbn, which.
we have summarised above, make it more than.
worth its low price of 30/-.

In addition, the purchase of a Pubilicon entitles.
you to-enter for the £200 prize competition. All
you have to do is to estimate the number of
different capacities you can get by connecting
up the first five units in various ways,

Ask your dealer about one to-day—and mind you
enter for the £200 competition! He will tell
you all about it!

ovBItie]

RECISTERED l'ﬁ TRADE MARK

"DUBILIER

CONDENSER €O(1925)LTD

ADVERT.OF THE DUBIIIER CONDENSER CO. (1925) LTD., DUCON WORKS,
VICTORIA ROAD, N. ACTON, W.3. TELEPHONE . CHI-wWI'K 2241-2-3.
. F .S 193

Tell the Advertiser vou .aw it in ** MODERN WIRELESS.”
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A Chat with
Single-Valve Users

In this inferesting article Mr, Hartt gives some very valuable hins on
how the ‘“single=valver” may achieve the best results with his sef.

HERE are limits to what one the indiscriminate use of reaction by the single-valve user can employ
can achieve with a single which only spoils reception both his apparatus to the best advantage

valve, but practically every for himself and for others, in order to get the maximum results
wireless amateur passes through A A R AR AR RS R A
the stage when, having acquired a
valve and the necessary apparatus \/ A A
to connect up a detector circuit,
he is always on the look-out for > >
new circuits to try in an endeaveur : =
to find the ““best” single-valve L #C = Le
circuit, ! : — F !
One can naturally understand =
the great popularity of the single- 3 e
valve receiver and the desire on ’
the part of their owners to obtain ———?L-- E =
the ufmost from their modest /e §
equipment, but unfortunately the a (b
single-valve regenerative set is, Fig. 1.—By adopting the auto-coupled and ‘‘aperiodic "
if mishandled, one of the worst methods shown in (b) and (¢) respectively, much can be
stfenders as regards the oscillation done to improve selectivity.
nuisance, It therefore behoves !
every user of a single-valve re- L. . . .
ceiver to exercise due caution Preliminary Considerations from his set.  In the first place
in its operation, and to learn to Tt is proposed in this article to see that your aerial and earth are
recognise its limitations and avoid  discuss the ways and means where- ©f reasonable efficiency, for you
....................................................................................................................................... cannot hope to get -good results
with a poor collecting system, no
\/ £ matter how good your set may be.
In fact, a high, well-insulated

aerial, unscreened, and with the
down-lead kept well away from
walls, trees, etc., and led directly
to the lead-in, which should be as

r -
. ]

1 i >

! " . short as possible, is essential
v L, ' A if satisfactory long-distance re-
! ) L, 5- C, ception is to be attempted with
1 ! a single valve. The earth lead
! —

8 | A

L J

should be kept reasonably short,
and a sound earth connection
made either to a large buried metal
object or to a number of parallel
wires, which may be 722 aerial

_L_ i wire, huried just below the surface

la) = E th) = E of the ground under the aerial,

: Do not under-estimate the im-

Fig. 2—Two efficient types of wave trap. That shown portance of your aerial and earth

at (a) is useful in the case of direct aerial coupling, while system, as afriend of mine did when
the ‘‘acceptor’ method at (b) is particularly suited to he at first failed to wunderstand
the Fig. 1 (¢) form of aerial coupling. why he could net get as goed

eneia eeerehevseeheeRARRERASRSSReRserRERREestiLnRL e anrLiae s ab RS Se S eRa £ Re AR b bR e R e b e h AR s ke bR R results on two valves as I could

66
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Is your Aerial Mast secure
and 100 Y%,

’3 Stee! Masts—as used by H.M. Government

and by the BB.C-—are prefersble in ali
respects to wooden poles and other makeshift
aerial sapports.

“LAKER” STEEL MASTS

oficr the advantages of strength, darability
and vtmosat efficiency.  Light in weight, a
Laker Tubular Mast is easily and quickly

etficient ?

erected,
perfect rigidity.

EXPOSURE TQ THE ELEMENTS
has no effect on these masts, there being
no dinger of weakening or snapping, as is
the case with many forms of aerial support.

and once in position, guarantees

Ask vour local Wireless Dealer to get you

* Laker.”

[

R\ €
Nu.: RAgofr .. ...o25it each 37/8
RAgo/z .. . 30, ,, 45/-
« RAgo/s ... e 35 . ,, 52/6

90 /4 40 . 83/~
Three ground fasteners with <hackles, ﬁmtxeat {.l\ anised pulley and
cleat are included. Masts are thus complete, rrad\ for eraction.
{Net weight of 30 ft. mast is 1101bs)

Please
m order
from
your
THOMSON, o Bmegz*smes.? tmi
— WHOIISALL ONLY—— Wireless *
GREAT EASTERN STREET, LONDON, E.C.2:@ Dealer.

eH** @ mi‘%“%%%N«%08'>P+>§<“%‘k%*‘i«‘l‘*i‘*&ﬁ*&%%i‘%%?‘ﬂd&-ﬂ*%M‘F%+M+~EW;¥

' 26, George 5t., EDINBURGH, and Branches @ ,............
maeexefzam&e&mm&%&ee%&a&ewa&e&am&.&wﬁ%@e@%&

| Wh the Best is
the Cheapest

results are dxsappomtmg
change that *‘ cheap” transformer
for a “ Powquip” Orchestral. For
the best s the cheapest in the long
run—and undoubtedly the * Orches-
tral " is the finest transformer that
money can buy. It reproduces music,
song, and speech wrthout the slxg‘ht-
est suspicion of son, and the
quality of the workmimslup 1s without

equal, The * Orchestral © is ressark-
able for its @st amplification curve
characteristic, over normal fre-

quencies, Voltage amplification at -
250 cycles =29 2,000 cycles = 29

-roWQUIIP -

ORCHESTRAL
TRANSFORMERS

The case is stamped out of high grade
electiolytic copper and is polished, buffed
and lacquered, giving an  atiaclive

appearance to anextremely

etheicut instruinent, P"ce 31/6

Send & posteard for curve and bookic’
giving full particulars.

The POWER EQUIPMENT CO., Ltd.,

Kingsbury Works, The Hyde, Hendon, N.W.9.
Telephone: Colindale 6196 & 7. Telegrams:

Powqaip, Hyde, Londan.

Tell the Advertiser vou saw it in “

MODERN WIRELESS

Think of every imprevement
possible in an H.T. Accumu-
lator—~and you'll find it here

F you have deleyed buyin

your High Tensioa

IAccumnhmr there is no need to hesitate any loager.
The new Oldham shown above 15 a striking advance
over any H.T. Accumulator yet made. If yours is 2

multi-valve Set you should at once dis

your old

H.T. dry battety with its crackling noises—its constant

expense for renewats and

invest in an Qldham H.T.

Accumulator. At once your Set will take on a new
lease of life. You'll get more volume and greater

sensitiveness and save money

Portable

All 20 - volt units can be
clamped together. A strong
carrying handle ensures abso-
lute dportabahty Stoat lid and
handsome base completes
workman-like appearance.

Tapped at
each 2 volts

Because each cell can be
tapped you cam use this
Accumulator for grid bias
use. Remerbec this wvital
feature when choosing your
H.T. Accumulator.

Made with

real plates

Every plate used in this H.T.
Accumulator has been made
under the Oldham Special
Activation Process. Plaxes will
hold their charge over long
intervals even if lefe idle.

Accessible

Each 2-wol nnit contained
within & glass cell.
No possibility of voltage drop
through acid leakage

Add to it

as

Start with 60 wvolts (3 units)
if you like and add the others,
unit by unit, as you need
them, AH units are inter-
changeable and can be clamped
together for catrying or for use.

A typical

Oidham

Examine this  magnificent
Accumulator at your Dealers’.

You'll appreciate why an
Oldham sets its own standard
for quality.” Ne Oldham has
ever beenbuiltdown to a price.

10d. per volt.

60 volis £2 10 0
80 volts £3 6 8

160 vots £4 3 4
120 volts £5 0 0

‘Solid oak tray 3/6 extra if required.
OLDHAM & SON, Ltd., Denton, Manchester.

London : Hazlitt House, Southampton Bdgs.,

W.C.2.

SPECIAL ACT!’VATION PROCESS.

MopErRN WIRELESS.”

Gilber! 4. 5325,

Ly
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. . Two Types:— :

2For outside panel] ‘emm——
A ing r— by
(Two-way ... T/=:

. Three-way ... 10/8

« Forinsidebascbcard |

s mounting,with 6in. :

. handle :— H
tTwo-way .. 8[-:

! Three.way ... 12/6 |

..... Ve

Tuning is
accurate because

the moving block
cannot fall.

Holds the heaviest coilsecurely in posi-

tion and prevents the fading away of

volume. The vernier movement con-

sists of three sets of enclosed precision

machine cut gears and reducesthe spced

of the moving coil block by eight times.
From all Radio Dealers.

et ye - h
_____ 13 .
D 3 *i:&‘“%:e .
- ) e B! KOs -
.« o8 cos 01»6 .
ki ?0"""‘.“&'“,5 .

COILHO IEj?ER§ |

Garnett Whiteley & Co., Ltd.,
Lotus Works, Broadgreen Road,
LIVERPOOL.
Makers cf the new Lotus Buoyancy
Valve Holder.

Madein six types,three
general purpose and
three power amplifying. §

Reduced prices :
the same quality
the same*“Utility”
Guarantee.

General Purpose
R. 4 volts, 0, 7 amps. 8/~
® B3. 18 , o035
B5. 28 , 006

Power Amplifying

M B4. 6 volts, o.25 amps, 22/6
I B6.28 ,, orxz2 , 22/6 §
B7. 6 , 006 4 24/6

LEvery Wireless Amateur who takes
his hobby seriously knows the value
of accuracy and finish in the Com-
ponents he uses—that is why so many
choose ** Utility ’ Components.

New Prices. New Reduced Prices-—made possible

by greatly increased demand—now
“Utility ”  Low Loss Con- bring “ Utility ” components within
densers without Vernier from reach of every Wireless f%nthusiast.
12 /- for .oor capacity. Better reception, longer life ard a
With Vernier, fitted with slow guarantee that any ‘“‘Utility” goods
motion dial, from 17 /6. that develop faults with reasonable
“Utility ”’ no - capacity change- ~ care will be repaircd or replaced—all
over switches, these are ensured if you demand
Knob pattern, from 3/-, “ Utility * Componeunis. All good
Lev«r pattern, from 3 /8. dealers stock them,
. WILKINS &WRIGHT L=
Aduert. of the Britisk Tiomson-Houston Co., Lid. KENYON ST. o K BIRMINGHAM
/s 4

€3 Tell the Advertiser you saw Az'zf in ‘““ MODERN WIRELESS.””
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on one, If those people who seem
to spend a large amount of theijr
time swinging a zeaction coil tp
.no purpose would fArst devete a
little of their time and energy to
improving their aerials and earths,
their efforts would probably be
better rewarded and others spared
a considerable amount of mter-
ference,

Choice of a Valve

, The next point to be considered
is the choice of the valve. Almost
any valve will function fairly
satisfactorily as a detector when
employing grid-leak and comdenser
rectification, but if you are making
a point of purchasing a special
valve, some of the special H.F.
valves or the resistance-capacity
type having a fairly high impedance
and large amplification ratio will
be found to give excellent results.
Valves of this type oscillate freely,
and - provided suitable reaction
arrangements are chosen a very
fine and gradual control of reaction
is possible. Amengst such valves
may be mentioned the D.E.3b
and S6 in the 3-volt class, and the
D.E.s5b, D.F A4 and CT.25b in
the 5-6 volt class.

For a single-valve reflex re-
ceiver, either a valve of the general
purpose type or a valve of the
D.E.5 class may be recommended.

- Selectivity or Maximum Velume ?

. As far as the choice of the circuit
:is concerned, the arrangement you
a.dopt will depend upon whether

A practical example of the
Fig 2 (b) wave trap, of which
constructional details were
given_in the October 1925
issue of this journal, is
shown above.

you require a selective receiver
to enable you to eliminate the
local station and receive other

L, L.

R 1L g 1L

w

E é'—ﬁ
= y ‘*J/'r

Fig. 3.—Bytapping the va!vé across a portionof the tuned
circuit L. C; the damping effect on this circuit is de-
creased and selectivity improved.

In this case the valve has to function
both as a high-frequency and a
low-frequency amplifier, so that
one has te adopt a compromise
in the choice of the valve, although
in most cases a valve of the L.F,
class, as represented by the D.E.j3,
D F.Ao, etc., will be found to
give sensibly better results than a
general - purpose valve, provided
stabilitv is not affected,

stations

on nearby wavelengths,
whether moderate selectivity and
normal! volume will satisfy your
requirements, or whether you
desire maximum volume from your
local station,

Irﬁproving Selectivity

The rather poor selectivity given
by the ordinary direct coupled
aerial (Fig. 1 (a)) can be greatly

69

‘methods shown
and I (g). Fig. 1 (b) shows an
‘auto-coupled aerial circuit in which

MODERN WIRELESS,

improved, without the addition of
extra controls, by either of the
in Figs. 1 ()

the aerial is joined to a tapping
on- the coit L;,. With this arrange-
ment it will be abserved that as
the tapping is made nearer the
earth end of the coil, so the tuning

.becomes sharper, thus giving greater

selectivity, but at the expense of
signal strength. Oxn any given
aerial an optimum tapping may
be found which gives the best
selectivity consistent with little
reduction of signal strength over
the direct-coupled arrangement.
This holds good only for a small
band of wavelengths, and to covor
the broadeast band satisfactorily
several “such. tappings should be
made. . Practical trial will soon
determine the best tapping to
usé under any given conditions.

The Tight-Coupled Aerial

Tig. 1 (¢) shows' the * tight-
coupled ’ aerial circuit, consisting
of a winding 1, coupled fairly
closely to a rlosed circuit 1., C,,
connected acrouss the detector valve,
an arrangement which may be
very eacily adjusted to give a
good degree of selectivity, It is
desirable either to make the size
of ‘the coil L, adjustable by means
of tappings or interchangeable, so
that the degree of selectivity may
be adjusted and .the optimum
size chesen for any given con-
ditions, Mr. G. P. Kendall has
shown that this arrangement is '
not truly aperiodic and a particular
size of coil for L, cannot be ex-
.pected to give the best results
over the whole of the broadcast
band. Usually, hewever, two
coil sizes may be chosen, one
suitable for the lower part of the
broadcast band and the eother for
the upper part, such that the whole
band may be od>vered with a
reasonable degree of uniformity
and fairly good selectivity obtained
without a great loss in - sigmal
strength compared with the duect
coupled arrangement.

The Size of Aerial Coil

The size of L, varies, of coutse;
with different aerials, so that nc
exact values can be given. -How-:
ever, as-a rough indieation, ¢
to 20 turns for a 3-in. diameter
coil are suggested fer the highe:
{requencies of the broadcast band™
increasing up to 25 or 30 .turus
for the lower frequencies. Thai
is, for stations below, say, Newcastle
the coil would have from ' ¥o te
20 -turns, while the best size for
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receiving  Aberdecn  would  lie
between 20 and 30 turns.

In practice, the coil L, should
be adjusted to the smallest size
consistent with a reasonable signal
strength ; if it is made still smaller
than this, selectivity will greatly
improve but there will be a con-
siderable decrease in signal strength.
It is important to avoid having
too large a size for the coil L,
for as we approach the condition
when the coil is large enough to

types of wave trap. Both of these
arrangemen ts possess the advantages
that there is little interaction be-
tween the wave trap (within dotted
lines) and tuning circuits and
although a strong local station can
be completely eliminated, the
strength of the wanted signals
is not reduccd to any great extent.
Fig. 2 (a) shows a modification of
what is called the * series rejector ”’
type of wave tfap, in which the aerial
is connccted to a tapping on the
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Fig. 4.—The split-secondary method of tuning, although
requiring four coils, possesses advantages both from
the point of view of selectivity and reaction control.

tune the aerial to the incoming
signals both poor selectivity and
low signal strength may result.
Wave Traps

In order to attain a high degree
of selectivity, it is necessary to
increase the number of tuned
circuits, but in the case of a single-
valve receiver this calls for great
care in the design, since there is
a certain loss of signal strength
at eachstage. There is, therefore,
a practical limit to the selectivity
which can be obtained in this way
with a single-valve set, if a reason-
able sensitivity is to be maintained,

The single-valve user in search
of selectivity is, however, chiefly
concerned with the elimination of a
powerful local transmission, and if
he is able to do this successfully a
moderate degree of sclectivity will
prove satisfactory in searching for
more distant stations. It is for
this reason -that the use of a wave
trap has many advantages. Very
little extra complication is in-
volved if a suitable type of trap
be chosen, for if the design is such
that the tuning of the trap ard
receiver circuits are largely in-
dependent, only one preliminary
adjustment of the trap is required,
and ordinary tuning can then be
carried on in the normal way.

Two Useful Types
Figs. 2 (a) and 2 (b) show two
of the best. of the more usual

coil L,. This coil may conveniently
bz a s50-turn solenoid on a 3-in.
former, and C, a -0005 condenser.
The position for the tapping
point is bhest determined by ex-
periment to suit the particular
aerial in use; thus a tapping

.................................................................
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}Sractice the circuit L, C, is tuned

“to the interfering signal, so that the

aerial may first be connected to
the point marked X and the un-
wanted transmission tuned in. The
trap should then be connected in
circuit and the condenser C, ad-
justed so that the unwanted signal
is eliminated. Tuning on C, is
then carried out in the normal
way, after perhaps a slight re-
adjustment of C,. It is important,
of course, to see that the coils L,
and L, are placed well apart and
in the position of minimum coupling.

A *¢ Series Acceptor’ Wave Trap

Fig. 2z (b) shows what is called
a ‘‘series acceptor’ wave trap
applied to the tight coupled aerial
circuit shown in Fig. 1 (¢). This
consists of a coil L, placed in
series with a wvariable condenser
C, and connected across the aerial
coil L,. The circuit L, C, is
tuned to the frequency of the
unwanted signals for which it then
provides a by-pass across L.
When this has been done, the
circuit L, C, is left at this adjust-
ment and tuning carried out in the
ordinary way on the condenser C,.
For this arrangement L; may be a
7o- or 8o-turn coil on a 3-in.
former and C; a .variable -0003.
The same remarks as to isolating
the coil L, from the other two
coils apply as in the previous case.

Reducing Grid Circuit Damping

It has been shown by Mr. G. P.
Kendall that in the case of a

Cs
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Fiz. 5.—In this circuit the reaction effect is obtained by
adjusting the value of the variable condenser Cy, the
coupling between L, and L; being fixed.

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

point should be made, say, every
ten turas for the first thirty turas,
from the end connected to L, and
the best one chosen from - {rial.
Connecting the aerial in turn to
points five turns on either side of
this may result in a still better
adjustment being obtained. In,
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detector valve employing grid-

leak and condenser rectiication,
which imposes a fairly heavy
damping in the grid circuit, a
marked increase in selectivity may
be obtained by tapping the valve
across only a portion of the grid
tuning inductance. Fig. 3 shows a
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practical circuit employing thws
A tight-coupled aerial
is employed and a suitable tapping
is taken from the grid coil to one side
of the grid condenser. In this
circuit a fixed reaction coil L,
is coupled to the grid coil L, and
reaction is controlled by the con-
denser C,; L, represents a high-
frequency choke. Experiments

have demonstrated that a tapping -

point about - two-thirds along the
coil L, from the filament end
gives a wvery wuseful increase in
selectivity without much sacrifice
in signal strength, so that this
scheme is worthy of the attention
of the single-valve user.

Split Secondary Tuning

An arrangement which gives an
improvement both in selectivity
and in reaction control is given in
Fig. 4, which shows a split-second-
ary circuit. The secondary coil is
divided into two portions, I, and
L;; the aerial coil is coupled to
one portion and the reaction coil
L, to the other. Each of the
coils L, and L, may be a No. 335,
tuned by a condenser of «woo3,0r a
No. 50 for L.; and 35 for L;. These
combinations will be adequate to
cover the broadcast band. 1t is
of course understood that the two
coils constituting the secondary
are not inductively coupled——that
is, they should be placed at right
angles or in the best position for
minimum coupling.

Reaction Control

The foregoing are some of the
chief schemes for improving the
selectivity of a single-valve receiver,

but reaction also plays a wvery -

important part in achieving this
end. It is, however, important
to secure a fine and gradual control
of reaction, if the best use is to be
made of it, so that the set can be
brought gradually up to a point
sufficiently near to the state of
oscillation to give the desired
increase in signal strength and
sharpness of tuning without intro-
ducing appreciable distortion. This
state of affairs may be attained
either by the method shown in
Fig. 3 or by what has been called
the “ throttle-control” method,
which is embodied in the circuit
shown in Fig. 5. In both these
arrangements a fixed reaction wind-
ing L is used ; this should not be
coupled too closely to the grid coil
and should be kept as small as
possible consistent with obtaining
adequate reaction over the whole
tuning range. In the Fig, 5 circuit,
L, is a high-frequency choke and
the condenser C, controls the
reaction effect,
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Rotor and Stator
dig-cast in one

piece, affording
results therto

Standard pric.

THE DI=KAST

CONSTANT SELECTIVITY CONDENSER

unattainable.

The Dial pre-
cision movement
1s the “last word’’
in selective tuning

ANOTHER CLEARTRON PRODUCT

A distinct innovation in Con-
denser design.  Avoids the con-
tact resistance losses experiencad
with separately assembled con-
densers. Rotor and Stator are
die-cast in one, which means
positive connection and perfectly
matched characteristics,  The
specially designed vanes provide
straight line reading, greater

range, easy short wave tuning
and very low minimum capacity.
Another feature of unusual in-
terest is the MICRO STATION
SELECTOR, a newly designed
dial precision movement, allowing
completely selective tuning and
ten or more different adjustments
between each degree, Play and
back - lash entirely eliminated.

) PRICES
Condensers : 0002, 13/9 ; .0003, 14/3 ; .000s, 14/9

¢ Station Selector” Dial, 10/6
{Gold or silver-faced).

Send for complete explonatory leaflel lo @

12/6

Regent 2231/2.

British

RADIO LIMITED

ONE, CHARING CROSS, LONDON,
(Works : BIRMINGHAM)

15/

Cleartron, Westrand, London.

Magde

Tell the Advertiser vou saw it in ** MODERN WIRELESS.”

Standard price
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Some Further Notes on

the “Neutrophase Four”

June, 192¢

.

J-HREYNER
B. SC.(ﬂons);

' ACG.I, DIC,
AMIEE.

Further interesting details concerning the “ Neutrophase Four” receiver
have come to light as the outcome of cerfain experiments carried out

EVERAL points have been
raised by various corre-
spondents  concerning the

“ Neutrophase Four” which was
published in the March, 1926,
issue of MODERN WIRELESS.

Some doubt appears to have
been introduced concerning any
tendency to parasitic oscillations.

A Tendency to Oscillate.

In a previous MoDERN WIRE-
LEss article (February, 1926) I
dealt with the serious defect of
circuits employing centre-tapped
coils due to the tendency of haif
the coil to oscillate at its own
natural frequency, which with
Dimic coils is in the neighbourhood
of 10,000 k.c. (30 metres). Ordinary
neutralising arrangements are in-
effective as a counter to this mode
of oscillation, but the difficulty
may be overcome by using an
arrangement of a tapped coil
ard a full coil alternately, as shown
in Fig. 1.

Neutralising is then effected
on the second valve by connecting
the nentralising condenser from
the anode of the valve V, to the
remote end of the preceding tapped
coil L.

Alterations in Layout

In the ‘* Neutrophase Four,’” the
circuit of which is shown in Fig. 2,
this connection was adopted, and
it was further found that with such
an arrangement the anode ooil
of the second valve could still
be centre-tapped if desired. In
the particular receiver described
no parasitic oscillations were ob-
served, but I have subsequently
found that this mode of oscillation

by Mr. Reyner,

i3 possible, particularly if the layout
is departed from in any way. In
such cases tworemedies are possible.
One is to revert to the connection
given in Fig. 1, so that the second
anode contains the full coil. The
reaction condenser should then be
connected between the anode of
V; and the grid of V,.

The other alternative is to con-
nect a 100,000 ohm leak across
the anode half of L, (Fig. 2), i.e.,
between the anode of V,; and

to find the cause of this I have
been making a thorough investiga-
tion of the circuit. In most cases
the layout given had been departed
from in some measure, more par-
ticularly as regards the positions
of the three coils.

Some Unexpected Results

This led to an investigation of
the coupling between the coils,
as a result of which some unex-
pected facts have come to light

REARRBAAR
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Fig. 1.—Parasitic oscillations with centre-tapped coils are
overcome by employing an ordinary coil for L,.

*

HT +2. The reaction may be left
as originally connected or, if de-
sired, altered as just described,
whichever is better.

Difficulties

One or two readers have ex-
perienced trouble in neutralising
the circunit, which in some cases
has proved impossible. In order
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which are published this month.
Suffice it to say that there is
appreciable coupling between the
first and third coils, and that this
becomes relatively more imporiant
if the distance between the coils
is sncreased. The success of the
original layout was thus due, in
no small measure, to its com-
pactaess !
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Fig. 2—~The original circuit of the “Neutrophasa Four” racaiver which anpaared in the
March, 1926, issue of ‘* Modern Wireless.”

TGS erens

An Improvement

The investigations, however,
showed that a marked improvement
could be effected by connecting
the earth to the centre point of
the first coil instead of to the end
of. the coil. This considerably
reduced the capacity coupling
between the several coils.  The
aerial arrangements have to be
slightly rearranged as shown in
Fig. 3. The aerial circuit appears
to be cufficient to check any
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the circuit stable even if the
position of the coils is altered
slightly. .
A Final Check

As a final check the set should
be tuned in to the local station
and the centre coil removed. The
signals should either vanish® or
be dead weak, showing that the
coupling between the first and
third coils has been eliminated.

One final word may, be given
concerning the neutralising, which

Fig. 3. — Con-
nectingthe earth

to the centre
point of coil L,
and the aerial to
the top end of

the same co’l
gave improved
results.

4]!“

,,,,,,

tendency to parasitic oscillations
in the first valve, but if this does
not prove to be the cise a
100,000 ohm leak between aerial
and earth will prove effective.
Without this modification it is
possible to obtain conditions where
the stray coupling between the
coils is greater than. that through
the valves so that neutralisation
is impossible. This comparatively
small change, however, renders

applies not only to this circuit
but to other similar arrangements,
The method of adjusting the circuit
given was to tune in the sst to
the local station and then to turn
out each wvalve in turn and to
adjust the appropriate neutralising
condenser until signals vanished.

A Slight Adjustment

This gives a rapid approximate
adjustment, but it will often be
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found in practice that the setting
so obtained is not quite correct,
and a further slight variation will
be found necessary to prevent the
set from oscillating throughout -
the whole range. In my instru-
ment a decrease of the neutralising
condensers by about three-quarters
of a turn is required.

Ii this effect is noticed, therefore,
it should not be ascrib:d to any
defect in the set, but is quite in
order and is commonly observed
with neutralising circuits.
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'i The “DX” Four.

34,30, 30, 36 86,
La.a e ai

HF SR IS R TS SR Bl
Sir,—In the October, 1 5, issue
of MopeErN WirELESS Mr. D. J. S,

Hartt described the “ DX Four.”
I built the set according to in-
structions, and have been usirg it
for six months. I do most heartily
congratulate the author upon having
designed what I call an ideal set.
Its seleciivity is of exceptionally
high ordeér. - 1 have not the least
trouble in separating London from
Madrid, Madrid from Manchester,
Manchester from Bournemouth,
Bournemouth from Hamburg, and
Hamburg from Dublin, and all
within 1o degrees on my tuning
dials. I have not yet used head-
phones on the set but have tuned
in 43 stations direct on to a Sterling
Mellovox loud-speaker. The re-
action is quite the smoothest that
I have ever handled. I am con-
tinually being told by friends and
others who have listened to miy set
that it is the most perfect repro-
duction of speech and music that
they have ever heard. Personally
I am more than satisfied with it.
Yours truly,
P. O. AprrLEBY.
Letchworth.
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The Aerial Mast

its Erection

Readers will have no trouble in erecting a cheap and durable
mast if they follow the insfructions given in this article,

T this time of the year many
amateurs consider the possi-
bility of erecting an aerial

mast to replace an existing one
which has not weathered the winter
storms with advantage, and the
following description of my own

" experience may be of use to those
who wish to erect a mast which
shall be cheap and at the same
time durable.

The Choice of Height

Despairing of obtaining a suitable
larch pole at a reasonable price, I
visited a local wood-yard and
selected the longest length of 2 in.
by 2 in. (quartering) they had,
which was 20 ft. long. When
buying, the amateur is advised to
see that there are no large knots
or cracks, especially at the corners
of the wood. I had decided on
30 ft. for the length of the mast,

and so an extra 1z ft. length was .

bought to join to the 20 ft. length
-—allowing 2 ft. for overlap. I
chose a 30 ft. mast because to get
really good results with a crystal
set I had found this height to be
the minimum in my particular
circumstances, and also because
a greater length than 30 ft. is
rather unmanageable.

Preparing the Wood )

First of all the wood was planed
~smooth, the shorter piece being
then tapered off to a circular
section, leaving 2 ft. at one end
for joining to the longer piece,
the diameter of the thinner end
being made about 1} in. This
taper removes a good deal of the
weight and yet does not reduce the
strengtn appreciably. The next
thing was to join the two pieces
together. To do this three bolts
each } in. by 4} in. were used,
TFig. 1 indicating the position of the
bolts in question. After the nuts
I:ave been securely tightened, it is
idvisable to rivet over the ends
cf the bolts to prevent possible
unscrewing. :

At the top of the mast was fixed
a pulley, let into the wood and
held by a 2 in. by §in. bolt and nut
(Fig. 2), and over this is screwed

The Stays
It was decided fo fix three stays
-to the mast, one at the rear attached
to the top of the mast to take the

le—— 9]

Fig. 1.—The two sections of the mast are joined
with three nuts and boits.

a circular disc of wood which serves
to keep the halyard on the pulley
and also to prevent the wet from
soaking into the wood. At this stage

Fig. 2. — Dimensions of the
masthead showing how the
pulley is fixed.

the mast was given three coats of
paint and tarred for 3 or 4 ft. from
the bottom where the wood enters
the ground. -
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pull of the aerial, and one on each
side of this at about 120 degrees
with it. These two stays were
attached to the joint of the two
mast lengths, Fig. 3, showing the
positions diagrammatically. The
stays were attached to large screw-
eyes fixed into the mast.

After attaching the three lengths
of stay wire to the screw eyes, and
passing the halyard (which should
be of manilla rope, or, failing that,
good ‘linen line”) through the
pulley, the mast is ready for
crection, )

Raising the Mast

Having decided on the site, a hole
was made about 3 ft. in diameter
and 3 to 4 ft. deep to receive the
cnd of the mast, the positions of the
anchors to which the stays are
attached being also settled upon.
Tn most gardens suitable walls or
trees will be found, but failing this,
hard wood pickets about 3 ft.
long should be driven into the
ground, and eye bolts or screw eyes
attached to them (Fig. 4).

Then comes the actual erection
of the mast, and here help will be
required. Lay the mast on the
ground with the lower end over
the hole which is to receive it,
and, get your ‘ confederate” to
stand on this end (or otherwise
prevent it from rising), while
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you raise the other end over your
head and gradually work towards
him, The method is probably
familiar to all—it is wused by
builders to raise ladders,

Fig. 3—The final arrangement
will resemble that shown in
this diagram.

Final Operations

- Having raised the mast to a
more or less vertical position,
earth is lightly rammed into the
hole, and while one person steadies
the mast, the other attaches the
stays to their anchors. To tighten
the stays I used strainers (ex.
R.AY¥), and having fixed these
stays, the earth is finally rammed
tightly round the base of the mast.
A cleat should be attached to the
mast, to which the end of the
halyard can be secured.

ALY

Fig. 4.—Stay wirés can be at-
tached to a hard wood picket.

‘An Important Detail
When hauling up the aerial, do
not have it too tight, as when the
halyard becomes damp it shrinks,
and this may throw a great strain
on the aerial if it is already tight,
W.E. M.

Tell the Advertiser you saw it in

Best of all is its
reasonable price

You would expect to pay very much
more for such a beantifully made coil
as the Eureka. Ask your dealer to
show you one. You will be amazed
at its low price,

E20  40-150 mettes 4/3
E25 55-250 metres 4/3
E35 80-375 metres 4/3
E50  120-560 metres 4/6
E75  185-760 metres 4/10

E100 285-1000 metres 6/3
E150 360-1500 metres 7/«
E200 470-1375 metres 8/-
E250 530-2725 meétres 86

ALl the above wavelengths are ob.
tained with a ‘0005 mfd, variable
condenser in parallel,

MODERN WIRELESS

Eureka features

Low Loss

Hold a Eureka Coil up to the light. See the ait
spacings and you'll appreciate the reasons for its
astounding efficiency. Silk covered copper wire
~— the highest grade obrainable — unvarnished,
wound on a solid ebonite former. Connections
ate brought thmugh the centre of the coil mount
and so/dered to the sockets. Electrical losses have
been reduced to a minimum. Tests have proved
the Eureka to give infinitely sharper tuning and
to be, therefore, much more selective.

Mechanical Strength

Most coils are flimsy and readily go out of shape
through handling. The Eureka on the other
hand is wound on a stout ebonijte former and ~
protected by an additional ebonite band. It is
reinforced internally by an ebonite rib situated
immediately above the plug. This rib takes all
the strain when the coil is withdrawn from its
socket. A Eureka coil should last for years—
it is proof against mishandling.

And Handsome Appearance

A coil is one of the most conspicuous parts of
your Set. A cheap-locking coil will make even
the best Set look shoddy. You can be proud of
your Set when you use Fureka Coils — their
smart business-like appearance will reflect the
wisdom of your choice and emphasize yout
good judgment. N

LUREKRA

Low Loss Plug-in-Coils

[Advt. of ‘Puri_ab ‘e Utilities Co., Ltd. (Sureka Radio Praducts, Fisher St., W.C, I:!

(%1

Gilber! Ad. 5122.

MODERN WIRELESS.” 75
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“Modern Wireless”

The “ Prince Receiver.”

Sme,—I am writing to you to
express my appreciation of the
“Prince” Receiver, described by
Mr. A. 5. Clark in the January,
1926, issue of MoODERN ‘WIRELESS.

1 find the tone of this far superior
to any set 1 hawve had.
At the present moment,
in the daylight, Daventry
fills the house on a Ster-
ling Primax loud-speaker.
2L.O is alse full loud-
speaker strength at abdut
40 miles.

- I find a D.E.5sb wvalve
best for detector with two
BIT.H.B6’s following.
With regard to the D.E.
sb, T run this off a 4-
volt accumulator with a
dual rheostat just coming
on the B.E. side. The
H.T. on this valve is
only 9 volts and G.B.
3 volts.

~ As a3 matter of fact 1
bave incorporated this 3
valver in an 8 wvalver,
4+ H.F., etc., and find
‘hat it is every bit as
yood with the H.F. in
{ront as withont. The 3
valver is, however, the
family listening set.

. I cut my HF. stages

{2z stages at a time) in
and out with jacks and
plugs, L.F. the same, tle
filaments all being con-
trolled with the jacks.
The H.F. side is primarily
the T.AT. with aperiodic
prirnaries and  tuned
secondaries (or X coils)
and the set is so selective
that I can get anything
that is not being deliberately
jammed. If two stations can be
separated I can do it with ease.
With best wishes for Mobperx
WirELEss and your other publica-
thIlS —Yours tru]y,

. Jomnson.
Sittingbourne,
Al

Successes

e “Special Five.”

SIR,—Having seen your requests
for results with the ** Special Five
receiver, described by Mr. Percy W,
Harris in the Nowember, 1925,
issue of your journal, 1 have much
pleasure in enclosing particalars of

A bank of power amplifying valves used
in the recent radio telephone tests be-
tween London and New York under the
auspices of the Radio Corporation of
America and the American Telephone
and Telegraph Co.

a log made with this set. Valves
PM.4’s and B.5, coils 35 and 60
(kome-made lattice type), H.F.
transformers (home-made as per
Mr. Harris’s specification).

I find geared condensers an
absolute necessity, and am’ fitting
latest “ Ormond ” 355-1 geared.
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The selectivity of the instrument
is truly incredible, and geared
condensers are the only way of
getting the best out of the set. 1
have been handiing sets for four
years, but this beats the lot,

The following is the log, all on
a large B.T.H. lond-speaker :—

London, Birmingham,
Man.chester Sheffield,
Stoke, Leeds - Bradford,
Nottingham,  Liverpool,
Plymouth, Hull, Cazdiff,
Bourpemouth, Dublin,
Newcastle, Glasgow, Bel:
fast, Petit Parisien,
Toulouse, FPTT, Lyons,
Dortmund, Elberfeld,
Hamburg, Munster, Stutt-
gart, Frankfurt, Radio
Cadiz, Barcelona, Radio
Catalana, Radio-fonica
Italiana, Union Radio,
Seville, Berne, SBR,
Malmo, Oslo, Nuremberg
and Copenhagen.

This gives a total of
38, and at least 30 of
these can be depended on
to give full loud-speaker
strength. The others vary
My’ aerial is fairly good;
height, 4o {£. ;length, 8o {t.

My ageis 16,and I have
taken MODERN WIRELESS

and the Wireless Con-
structor from the first
numbers, and have, of

course, constructed many
of the splendid sets des-
cribed  therein.— Yours
truly, T. CARLVON,
Wellington, Shropshire,

Good News.
Sir,—My fellow-sufferers
“on the banks of the
Southern Railway’ will
doubtless be glad to hear
that the overhead system may be
replaced shortly by the ‘¢ third-rail ”’
system on the L.BS.C. section.
This may mean a diminution in the
interference from the ¢ artificial
atmospherics.”—Yours faithfully,
J. R. HurcHINS,

Norbury,
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(Continued from paze 11)

to amplify twice at high-frequency
it is essential that it should be a
valve cminently suitable for this
kind of work, preferably one with
a very high impcdance value. Its
next duty'is to act as rectifier, and
here we have found that to get the
best results from the transformers
T, T,and T; T; 2a mcdinm imped-
ance is dﬁmrable
‘When it is working as a low

frequency amplifier it is of the
utmost importance that the im-
pedance should be low. Though
we have tried every valve on the
market, with the exception of one
or two which we were unable to
borrow from anvone, we have not
vet been able to find one which
answers all these requirements.
Professor Goop is at present engaged
in tackling the problem of pro-
ducing a variable, and he hopes
before long that the desired end
may be attained by means of his
Synchromised Reciprocating Anode
which expands and contracts
thythmically in such a way as to
produce different impedance values
as and when required.

A Bimpler Form
Mear:i e, until the new valve
is upon the market, we have found
it best to make up the set in a very
much simplified form, using five
separate valves to perform the
various duties. Not a few of those

who are jealous of the Professor’s
grcat achievements and my own
have snceringly remarked that in
this form the set does not justify
its name. 7To them, we would
point out that though the set looks
like a straight five-valver, it is
nothing of the sort, since the five

MODERN WIRELESS

valves are only doing the work
that will be undertaken by one
as soon as a suitable pattern
is placed upon the market. Iurther
we would add that in any case the
name is justified, since there are five
valves in one cabinet.
The Listener-In.

% ADDING REFINEMENTS T0 THE *
% OPEN-AIR SUPERHETERODYNE =
j (Continued from page 64) %

transformer bases and wound with
50 turns of number 40 gauge single
silk-covered wire upon each tube
to form the grid winding. 25 turns
for each tubs will suffice for the
reaction winding, it bzing under-
stood that the appropriate windings
are joined up in series so that the
currents travel round one tube in
one direction and the other in the
opposite direction, to produce the
desired “ fieldless ™ effect.

Short-Wave Work

The new scheme of connections
shown renders it very much easier

»

- to modify this super-heterodyne for

work upon the shorter waves if
desircid, by the insertion of an
oscillator-coupler of suitable size for
the particular waveband which it
is desired to cover, and by cutting
out the first.-valve from the ¢ircuit.
This latter operation is catried out
as follows. Remove the first valve
and the aperiodic transformer from

their sockets, and connect together
the grid contacts of each socket by
means of a short piece of flex bearing
upon each end a valve pin. A
suitable sized frame aerial must, of
course, be used, and about three
turns will be found suitable for such
stations as KDKA, a diameter of
2 ft. bzing used. Ihope to dealwith
these points at greater length at
sometime in the autumn whenshort-
wave reception conditions are more
favourable than they are at the
moment,

An Important Point

A point which T should like to
emphasisestrongly for the benefitof
readers who may have made slight
modifications in the design, concerns
the by-pass condenser across the
L.F. transformer primary. I re-
cenﬂy tried a different transformer

in my set,and found that a value of
002 was essential (instead of "0003)
to make the set work properly.

If, therefore, you have used a

_different type or make of trans-

former and find that the long-wave
amplifier- is not working very
pleasantly and signals are poor,

" try ‘a’large condenser between the

anode of the second detector and
the filament circuit.
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Free Blueprints for “Modern Wireless” Readers

CONDITIONS OF OUR FREE BLUEPRINT SERVICE.

Commencing with this issue of MODERN WIRELESS, o1e blueprint of any set published
in this and future issues will be supplied free on application,
issue of MODERN WIRELESS must accompany the apphcatxon which should be made through
the post; callers will not be supplied.

REMEMBER —

77

. The coupon to be found in each

OBRBOBEOEOBOEDE

1. Only onz bluéprint will be supplied free to each app’ ‘cant. (Extra blueprints &

may be obtzained at 1s. 6d.cach, post free). Ei)

2. Only postal applicaiions for blueprints will be considered, and the necessary g

coupon must be sent. &

3. Coupons are available only up to the end of the month for which the issue is &

dated, and only cover the scts in the issue for that month. @

4., When ordermg state the serial number of the blueprmt required as well as &

the name of the s gz
SPECIAL NOTICE. @

Readers are requested to note that the {re2 blueprint service outlined above will 50f apply %

to the “Elstree Six” described in this issue of MODERN WIRELESS. Blueprints tor the &
“ZEls'ree Six” may be obtained at 1s. 6d. each (post free) in the usual way. @
&
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. very considerable benefit.

MODERN
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THE popularity which [Vireless

has already attained has been
further enhanced by the publication
of a considerably enlarged and
improved edition, provided with an
attractive coloured cover and with-
out any further increase in price.
This has been made possible by the
incorporation of Wireless Weekly
with Wireless, and henceforth the
essential features of bhoth journals
will appear under one cover week
by week.

A Weekly Journal Without Equal

In this way both Wireless and
Wiveless Weekly redders will gain
On the
one hand, the Wiveless reader will
get a very much bigger journal
than in the past, while the Wireless
Weekly reader will obtain all the
essential features of this latter
journal for two-thirds of the price

WIRELESS

A R

Enlargement of “Wireless”

Important improvements in wellzknown weekly journal.

4?

EREVERYS

of-the whole efforts of Radio Press
on the production of one compre-
hensive weekly will produce a

- journal without equal in the litera-

ture on the subject. The joint
editors of Wireless in its new form
are  Mr. Percy W. Harris,
M.I.LR.E., the present editor of
Wireless, and Mr. J. H. Reyner,
B.Sc. (Hons), AC.GI, DIC,
AMIEE. previously Technical
Editor of Wireless Weekly,

‘¢ The Magic Five '’ Receiver

A special feature of the May
29th jssue of the new combined
journal is a remarkably efficient
and selective receiving set, designed
by Mr. J. H. Reyner, B.Sc., en-
titled ** The Magic Five.”  This
instrument represents the fraits of
many months of experiment, and
the set, which can be very easily
built by the home constructor at a

definite step forward in the develop-
ment of home-built receivers of high
efficiency,

An Important Article

A specially important article
will appear in the issue for June
sth, from the pen of Mr. Jchn
Scott-Taggart, discussing the de-
velopments which the autumn bas
in store for us. Progress in sets and
circuits will certainly be rapid,
in sensitivity, quality and selec-
tivity. Mr. Scott-Taggart’s article
will be found fascinating reading.

Remember to remind your news-
agent that you will want a copy
of the new Wireless reserved for you
every week. Issues will be available
on the Tuesday of each week.
The demand will be very large
and unless you place an order for
vour copy -well in advance, you
are likely to be disappointed.

formerly paid. The concentration remarkably low cost, marks a Look for the new coloured cover.
- 3 -
You Want Efficiency
K}
now more than ever before, Re- (remember there are two tvpes,
sults do not seein $0 good nor so  geared and ungeared)and use itin
easily obtainable during the place of your present Condenser.
Summer. You cannot afiord te  We can assure you that it ts an
build your receivers of poor experiment which many, many
components; thousands of enthusiasts have
Good Components do make a tried and with one result—that
world of difference: just trv they now prefer J.B. Condensers
this experiment. Go to your for every tuning purpose.
usual wireless dealer, ’ , iy ¢
Eurchasefrom hima J.R. — CBXE :reifﬁlltce by theis |
ow Loss Condenser ; P ’
8. | i
LOW LOSS | H
EARED | i 1. B. LOW
VERNIER ! .
B0tol), |
001~ .« 17/8: 1+001 13/-
60075 - 16/8: 100075 /e
0005 - 18/-% (8605 10/6:
<0003 - 13/8: 0003 - 9/-:
00025 - 13/3: 00025 8/8:
0002 - 13/-: 8/6
0001 - 18/~ 1 - 83
[Pat. No.
246009}, ]
[ — | S—— SO
Fritairsfest
- FROM ALL RADIO DEALERS
LONDON - W I, GEFRARD 7414 ]
(First Floer) v
gents for Hotland : Radias Beurs, Papestraat 8, Sgavenhage, Hague, Hollatd.
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Tell the Advertiser vou saw if in “ MODERN WIRELESS.”
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Summer Months
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By

A. V. D. Hort, B.A. ¢
(SHU)

IATIATAL TR s AT VTS
e e R e e

This article indicates how much interesting and useful
investigation of the higher frequenczes most suitable to
daylight usemay be carried out duringthe summer months,

“Freak Periods”

HE past winter has been marked by a
notable series .of achievements in This, of course, takes no account of “freak ”
SUCCESSfUI long—dl?tance c?lmmumcatu;n days or nights. These occur from time to time,
10115 ort WaVI?S }? ten wit surprlsmgky and any amateur who has carried out trans-
ow power. Perhaps even more remark- mission or reception on short waves will no doubt
able than the outstanding feats of thiskind has been be able to rergember instances in his own ex-
the fact that such a large number of amateurs have perience. For example, some nights turn out on
been able to maintain reasonably constant com- {rj5] to be completely “ dead ” so far as wireless
munication with other parts of the world.  Among is concerned. The writer has in mind at least
?1105'5 amateurs tl't hats n}?W }ificoinegt}ée. ;u:e ra}:[he r one night in the last few months when literally
1an the cxception to be able to ge 1.n touch on not more than a dozen stations were to be heard
poc ih, i otions gy il 5107 g+ oot it i e
usually dozens audible. Even the various com-
- transmitting  valve, while “those Wlth slightly mercial stations, which nermally come in at
- higher power have come to reckon their rangc in almost deafening strength, sounded weak and
thousands of miles. “far-away.” On other occasions the range of
stations was temporarily increased considerabjly
The Importance of Frequency above the normal.

4 ] . . Considering theaverage daysand nights, however,
ol o, rot b sappozed from e 8Pove  ien dmoneric s e o o S
obtained at anv fre vency. The. fre uencg in and when conditions are not freakishly good or
most general useyb a(rlnateu};'s at the mb(}nent is in bad, the ranges obtainable with 6667 Ke. will
gene y - usually be found to be as already stated at the
the neighbouthood of 6667 Kc. (45 metres), and different times. An amateur situated in the
th.ls frequepcy has beeq fqund to p ossess certain London distric‘t', say, and using moderate or low
fa1rl_y- definite characteristics. In the absence of power, will find that in daylight his signals are
statistics collected from a number of different reported of good strength by stations within 300
iior?lfaceist %Sdurslarﬁidtgvggng‘rgﬁgsl%sgagzcﬁef)lgdt}?é or 400 miles. Inreception he will find thatstations
pecuiiarities of any particular frequency. When Xﬁg&ﬁﬁ;&%ﬁi thsorzgg(; gs?;ilc’e:wm possibly

one is dealing with 6667 Kec., however, it is safe rat grea

to say that this frequency ‘is useful for short - The Effect of Darkness

distance transmission during the hours of daylight,
while at night much greater ranges will be readily
obtainable, the shorter distances being then less
reliable.

When both his own station and the distant
ones are in darkness, he will find that stations at
much greater distances become audible, while at

79
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THE
RADIOLUX
AMPLION

Type RS.1.0

Price £7 :7: 0

Other Amplion

" Models from

38 /-

“makes g_lL the difference !

Every listener who has tried the new
LEWCOS Coil is talking about the
difference 1t makes. Some say that
this coil in the blue box 1 1s as differ-

: ent from ardmary coils as ** Glazite "
The Radiolux AM- | 5 from the old connecting wire.
PLION has many good The LEWCOS Cod embodies high

. electrical  efficiency with  great
points, but perhaps none mechanical strength. It gives ex-

is more striking- than tremely fine tunmg and having an
the quality o natural Cxcemlona}ly low  high-frequency
reproduction which it ,’;,’S'Stance’ mcreags signal strength.

¢ . ry the LEWCOS Coil for your-
gz;ie::es © a remarkable self : 1t makes all the dﬁfferme‘

No. lﬁ 35
[Pice [4/6|4/6(4.6

Obtainable from AMPLION STOCKISTS, Rudio

Dealers or Stores. , The LONDON ELECTRIC ’WIRE

Demonstrations gladly given doring bosiness hours at the AMPLION
emonstration nsmwrmm]:_ _( s he at COMPANY & SMITRS. LTB.
25-26, Savife Row, Londen, W.1. 10, Whitwacth Street Wes!, Manchester. - Manufacturers  of  Glazite  Commecting  Wirs

79-82, High Street, Ulapham, S.W.4. 101, St. Viscent Street, Glasgow. Playlmme Yard, Gou“ hne’ L«ndon, ECL

This
mark

guarantees
quality.

‘]ﬁere is no subslitule
for a genuine AMPLION

— — - : . TDD,
Ansoicenend of AJrcd Grakam & Co. (E. A, (irakam), Lowon, S.F.4s

g0 - Tell the Advertiser you saw it in “ MODERN WIRELESS.”
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the same time his own signals may be picked up
at greater ranges. It is interesting in this con-
nection to listen on a short-wave receiver round
about the hour of sunset. Some station 200 or
300 miles distant say be tuned in, and then the
audibility of the signals shonld be carefully noted
from minute to mimute. It will eften be found
that the strengtlr of the signals changes with quite
remarkable rapidity, signals which were of good
strength becommg almost inaudible within the
space of a few minutes. If, eh the other hand,
weak signals from a more distant station can be
picked up while it is still daylight, an-equally
notable increase in their strength may be recorded
as darkness comes on.

It is generally recognised by amateurs -who work
on the short waves that the best time to start
making attempts to weork with stations in America,

Btation SMUA, at
in Sweden, days claim to be

giidmet ivtivabitarnt " ©f the Swedish

etther, being B0 yoars of age.

far example, is from abeut 13 p.m. onwards till
the small howrs af the morning. Attempts to do
amy work of this kind during ‘the late afternoon
are msually no use, American stations being rarely
if .ewer aundible on 6667 Kc. in this country at that
time.

An Imtergsting Qﬁes‘tion

It follows from this that in the summer months,
when the hours of daylight are so much extended,
the period available for working distant stations
on 6667 Kc. is limited. Considerable interest was
aroused last year in the question whether it would
prove possible to maintain reliable communication
with America and other distant parts-of the world
throughout the summer. Some not inconsider-
able success was achieved in this direction, but at
that time the 3333 Kc. (9o metres) frequency was
in wider use, and the characteristics of that
frequency are net the same as those of the 6667 Kc.
frequency. With the more general adoption of
the higher frequency,and also of higher frequencies

still, such as 13044 Kc. (23 metres), about which
" there is not yet much data on which to base
conclusions, 1t will be a matter of great interest to

MODERN WIRELESS

a{! who are short-wave enthusiasts to see what the
effect of these newer developments will be.

Experiments in America
A series of experiments in #America by John
Reinartz and others, and alse by the Naval
Research Laboratories working the station NKF

" at Washington, have indicated that it may be

BT

possible at some future date to select the frequency
which shall be most suitable for usc over a given
range at a certain time of the day or night. In-
sufficient data have been collected as yet to allow
of definite rules being laid down for the guidance
of stations, but it has been shown that at a time
when signals on one frequency fade out at a
certain range, signals of a different frequency get
through at good strength. It remains therefore
to ‘determine the further details mecessary for
reliable communication at all times of the day
and night, and at all scasons of the year.

{t should be apparent that it does not follow at
all that the coming of summer means a cessation
of short-wave activities, or at least that it need not
do so. Quite apart from the guestion of light and
darkness, the summer has its -own problems to be
selvetl amd difficulties to be overcome. Perhaps
the mwst obvious of these difficulties is the greater
prevalemce of atmospheric disturbances during
tthe swmmer months. -

A Valuable Hint

Here again, however, a change of frequency may
be found to be of assistance. It is often found
that when atmospheric distuerbsmces are quite
intolerable at one frequency, they arve by mo means
so violent-at another. Ul presert wadter has
suggested before in these pages that this fact wall
sometimes provide a sdlgtion to the atmespheric
difficulty in the reception of broadcasting. The
suggestion in this case 1s to try the eHeot «f
recerving the local tbroadcasting station em a

. shert-wave harmenic, using, of course, a shert-

wave reeeiver far the purpose. Then it will
frequently be found that the programme «can be
received with much greater freedom, il mot com-
plete immunity, from atmosphenic -fisterbances.

Conflicting Ewidence

In the same way it seems likely that it will ‘be
possible to discover the most suitable freguencies
for use under all sorts of varying condifiens. At
present the evidence available is conflicting, but
in fact no great mass of data has been collected
together and analysed, so that the full exploitation
of the possibilities of short waves will depend
largely on the accumulation of a large number -of
individual observations under different .condiions
of locality, time and frequency. A contirmous
log of, for example, the conditions for reception on
¢very -day throughout the year may seem of Tittle
value at the time of compilation, but a subsequent
analysis of the notes for the whole year may be
expected to provide a good deal of useful informa-
tion, expecially if several ebservers in different
localities can compare their notes,
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Low:zloss Plug-in Coil
E have received from Mr.
F. G. Ketelbey one of
his Solenex plug-in coils
for test and report. :
This coil is provided with the

conventional plug and socket

mounting, this being composed of’

a black insulating substance. The
coil itself is contained in a trans-
parent orange case measuring 3} ins.
in diameter. The winding of the
coil is of a special wave form, in
order, it is claimed, to reduce its
losses and self-capacity.

The coil submitted was a No. 50,
and on measurement its inductance
was found to be 210 microhenries,

The Solenex plug-in coil is
enclosed in a transparent case.

while its high-frequency resistance
was quite :low. In a secondary
or tuned anode circuit with a 0003
variable condenser in parallel with
it, this coil will approximately cover
from 195 to 560 metres.

Although somewhat light in its
construction it proved on test to be
perfectly robust, and able to stand
up to a good deal of rough treat-
ment. The plug .proved a good fit
in several sockets of standard type.

WIRELESS
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Lead=in Insulator and

Earthing Switch

ESSRS. The Igranic Elsctric

Co., Ltd., have sent us one

of their combined lead-in

tubes and earthing switches for test
and report.

The lgranic lead-in tube and
earthing switch.

The lead-in tube consists of an
ebonite rod 10 ins. long and § in.
in diameter, through which passes
a metal rod. On the outer end
of this is a wing nut, underneath
which the lead-in to the aerial
proper may be connected. At the
other end of the rod is a small
oblong piece of ebonite which
carries three terminals and the
lever of the carthing switch. - The
lever of the switch is hinged under
one of the terminals, whiclh is
connected direct to the lead-in,
Between this and one of the other
terminals which is intended to be
connected to earth is. a small
spark-arrester gap consisting of a
series of serrations in the edges of
two flat strips of metal placed about
} in. apart.

The other terminal, which is
intended to be connected to the
aerial terminal of the set, can be
joined to the aerial by means of
the lever which makes contact
with a special form of spring
contact. When the lever is thrown,
over to the opposite position, how-
ever, the aerial is connected to
earth and the set is disconnected.
The insulation resistance of this
component was found to be in-
finity, and the switch arm was found

te make good contact under both
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ested by

Qurselves

BRI

terminals, This component is
quite robust and well constructed
and can be recommended for use.

Filament Rheostat

E havereceived from Messrs.
The DPenton Engineering
. Co. a bright emitter fila-
ment rheostat for test.
General Details
This component is of good con-
struction and solidly made. One-

hole fixing is provided for, while
contact to the resistance element
is made by means of a three-leaf
spring, the tension of which can be
adjusted as desired.

A three-leaf spring enables

contact to be made to the re-

sistance winding on the Penton

Engineering Co.'s filament
rheostat.

The resistance element is firmly
wound on, an insulating strip, which
is then bent round a moulded
insulating mounting. - Connections
are made to one end of the winding
and the slider by means of small
screws passing through metal lugs.

Laboratory Tests:
The resistance of the rheostat is
6.6 ohms at its maximum value,
and considerably less than .1 at its
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ASTOUNDING REDUCTIONS IN
o @ﬂa‘@

TUNING COILS AND FIXED CONDENSERS

‘The House of *“ Atlas ™ beg to announce that owing to the enormous sales
of Coils and Condensers and consequent reduction in  production costs,
they are now able to offer these articles at the follpwing prices :——

ATLAS
COILS
Patent No,
215.033
Retail
Retail Nos. Price :a FIXED CONDEHSERS
Nos. Price ea. 500 7/8 Capacity, Retail Price
25-5¢ .. 2/8 boo ... 9/6 _coor-ooos Mid, ... 'I ea(h
65 - 750 ... 10/8 _.oo1 -.002
75-150 3/6 1000 ... 12/8  .oo25-.00% '
175-300 ... #4/8 1250 ... 14/~  |oos -.007 ,, 2/6 '
400 . 876 1500 .. 15/8 o1 o - 36,

We are maintaining our Quallt\ in every way, thus enabling us to stily
adopt our now World-Wide Slogan :

“We make them good —good judges

make them famous.”

SOLE MANUFACTURERS :

H. CLARKE & CO. (MCR.) LTD.
Atlas Works, Old Trafford, Manchester.

Get Rid of
Valve Trouble

Get rid of those disturbing
microphonic noises-—prevent
the danger of breakage from
shock. \sk your dealer for
the new improved Lotus
Buoyancy Valve Holder,
which absorbs shock and
protects your valves.

Valve sockets and springs
are locked together by a
mechanical process, making
a definite and permancnt
connection. Bakelite mould
ings, nickel silver spring
and phosphor bronze vahe
sockets, nickel-plated.

OIS

" nUOYANCYy

'VALVE HOLDER

A
Wtmcaopet =

Garnett, Whiteley & Co., Ltd.,
Lotus Works, Broadgresn Road, Liverpool,
Makers ofthefamous Lotus Vernicr Coil Holder,

" For perfect receptton and volume

there is nothing to equal the

Try them and ycu

will be convinced— VOLUME

:!:t' eur :mtl'n‘ .u not :&m}lﬁ

&:nﬁugo:i!“ PURITY

INDUCTANCE COIL REACTION COIL
25 25/-

Excefient &nish, N.P. fittings,

TUNOMETER WORKS Telegrams—

GOSFORD ROAD, BECCLES, SUFFOLK. Tunewmeters, . Beccles.

DN

NN
AN

|

L.F. TRANSFORMERS

Type
AF 3
25

A TRADER WRITES: “ Since using

this Transformer the louds=speaker range §}
of our Sets HAS BEEN DOUBLED.”

FERRANTI LTD., Iomoes.

Tell the Advertiser you saw 1t in ‘* MODERN WIRELESS.”

s
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‘Where Resistance Capacity is con-
cerned-——and this is the idcal form ot
intervalve coupling—the Varley has
no equal.

Non-inductively wire wound on the
famous Varley Bi-Duplex system, with
turns silk separated, this resistance is
absolutely constant under all atmo-
spheric conditions, and ensures a
wonderful purity of tone.

A specialists’ job—that’s what the
Varley is. A coil-winding job, scienti-
fically designed and constructed by
experts who for 27 years have been
engaged in every form of accurate and
intricate coil winding.

;f you va'ue permanence and relia-
bility insist on-a Varley.

Complete with clips snd base .. " /G
Without clips and base .. .. 6/~

60,000, 80,000, and 100,000 ohms.

Wryite for leafiet.

Constant always

Yarley Magnet Co., Woolwich, S.E. 18

( Proprietors: Oliver Pell Control Ltd.)
Telephone : Woolwich 888, 889.

WIRELESS

minimam. Tt is, therefore, entirely
suitible for use with bright emitter
valves, The action of the moving
contact is positive, and a continuous
var:ation of the resistance from its
maximuam to its minimum va ue is
possible
General Remarks

The overall diameter of the re-
sistance is less than two inches,
and, therefore, does not occupy a
large amount of space at the
back of the panel.

Where filament resistances of
this type are desired this should
prove a useful component.

High Resistance
Potentiometer
ESSRS. The Igranic Electric
Co., L.td., have sent us one
of their high-resistancs
potentiometers for test and report.
The resistance element of this
component consists of a heavy
deposit of graphite on a circular
track, the sliding contact being
made through a carbon bruash
which is carried in a spring holder.
The whole of the metal terminals
and one-hole mounting bush are
carried on an insulated moulding,
a removable cover being provided
by which the mochanism may be
inspected. A special form of in-
dicating dial is provided.

When placed on test it was
found that the total resistance of
this potentiometer was - 50,000
ohms. It was found to be silent
in operation and may be mounted
on the panel by means of a } in.
hole. Connections are made to it
by means of terminals or soldering
tags, and the whole component is
well finished and constructed. This
potentiometer can be thoroughly
recommended.

Air:Sp;;d Wire

ESSRS. Belling-lee, Ltd,,
have submitted to us a

sample of their air-spaced
wire, which is specially intended
for the winding of low-loss coils.
The wire is served with two thick
threads running in opposite direc-
tions which cross each other at
intervals of about }in. It is thus
possible to close wmd an inductance
coil with this wire in the normal
manner, while obtaining a fair
spacing between the individual
turns and the former itself,

Using a length of the 24 gauge
wire, a coil was constructed on a
3% ins, diameter former, 42 turns
being wound on, taking up a space
of 2%ins. The inductance of this
coil was then measured and found
to be 180 microhenries, while its

84
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high-frequency resistance was nearly

i R .
4+5 ohms. This gives an 7 ratio

of w025, which is an extremely good
figure, even in view of the low
induactance of the coil.

We can’ thoroughly recommend
this wire as a means of enabling
low-loss coils of high efficiency to
be wound withOut difficulty.

Coil Holder

“ 7 E have reczived from Messrs,
E. J. Lever one of their
"Trix two-way coil-holders

for test and report. This instru-
ment, which is of the one-hole
fixing typs, uses a geared control
for the moving holder, a reduction
in the neighbourhood of 4 to 1
being obtained. The moving and
fixed holders are placed at an angle
so that instead of the coils stand-
ing straight out from the panel,
they are inclined upwards at an
angle of 45 -degrees. A white
ivorine scale, graduated from o to
go degrees, is provided, . while a

A reduction ratioofabout 4to1
is obtained with this two-way
geared coil-holder.

pointer which is geared to the-
control knob so as to move with the
coil-holder indicates the coupling
in use.

When placad on test it was foun:l
that the insulation resistance b=-
tween both plugs and sockets
was infinity, and a number of well-
known makes .of plug-in c¢oils
proved to bs an excellent fit in
the holder. Connections may h=
made either by fixing screws or
soldering tags, and the com-
ponent is well finished and soundly
constructed. We can recommend
this coil-holder for use.

H.F. Choke

ESSRS. Metrovick Supplies,
Ltd., have submitted one
of their Cosmos H.F.

chokes for test and report..
This component is exceedingly
compact, being 2} ins. long and { in.
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now fry choke amplification

Givenagoodcircuit withsuitablevalvesyoucandemonstrate for yourself
that choke amplification is decidedly superior to transformer coupling.
ThisSuccess product embodies the
essential featnres indicative of a
good choke. It is wound with
ample turns of large gauge wire
upon an effective iron core.

With the Success Super Choke we
claim that you can secute con-
sistent amplification over audio
frequencies—in fact, the power
of reproduction and its remark-
able mellow tone will be
a revelation and immc-
diately cenvert you to
choke amptification.

BEARD & FITCH, LTD,
34, AYLESBURY BITREET,
' 1ONDON, EC.1.
And at 1, Dean Street,
Piceadilly, Manchester.

SUCCESS SUPER L.HOKE, Price 18/6

%, The march of THE PELICAN

A

A UNIVERNIER
) The Pelican Univernier is steadily moving on to more
g.‘ % panels because it does give absolute vernier control.

Simply take off the dials of your
variable condensers and put on the

 Pelican.” Price 6/
Guaranteed throughout.

CAHILL & COMPANY, LTD.,

64, Newman St., Londen, W.1.
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SEEE— v .
Parrs Ad .

Y
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3 s "
s T ’» . ignad b
o) “ TURRET” Columbian Pine Masts D72
“mRET 301t Turret Junr. £1 19 6 la42 t, Telwl«:ﬂs Jipvat Prperts.

40ft. Turcet Three 2 18 0 b8 ft. Smper 619 6 2650

MMTS 27 ft, Tarret Two 2 4 6 4b ft, Tejewoopic 4 16 6 GERRaARD
SIMPSON & BLYTHE, 8-9 8t., Piccaditv W,

SUPER COILS

Are totally enclosed in moulded Bakelite
cases giving great mechanical strength,
without impairing their efficiency.
The coils have been so constructed that
the centres are always in alignment when
, two or more ar¢ used, thereby securing
maximum results from their magnetic field.
| Al connections are soldered, so as to give canstant
f clectrical continuity throughout,
} A loose plug is provided so that the winding of the
coils can be reversed if so desired. i
Prices 125, 35, 40, 2/6 each ; 50, fio; 3/-each; 75, 100,
: n 150, 3,8 each; 17z, 200, 4= each; 250, 300, 4/6 each,
e U FINSTON MANUFACTURING CO., LTD.,
45, HORSEFERRY ROAD, WESTMINSTER, LONDON, S.W.1.

GPresssase

M

THE ONLY WAY-
Scrap your old junk and fit—

Lesitiend A
Nickel

A perfect
fitment
for every
type of
HT.
Battery.

PRICE :

2D.

EACH

From n!i traders
cr direct.

REG? TRADE MARK.. )
WANDER-PLUGS
T (NON-MICROPHONIC) PATENTED

AUTOVEYORS LTD.,

X5

75X

)

s

RS

)

7

L

D)

NS

90% of the efficiency of a soldered joint.
For all other connections use CLIX plug sockets & adapters.
From all traders or divect from: i

Popularity

Despite the introduction of new
methods of coupling high-frequency
valves, the straight circuit wuting
plug-in transformers is still the most
popwlar, wainly because of its
inherent simplicity and effic .
Naturally with so popular a com-
ponent you have a large mumber of
makes to select from; but as yo
want tp obtain the finest results from
your set, you must purchase—

Bowyer-Lowe'H.F.

Transformers

Al wvsual ranges from 150 to

o0 metres, at the uaiform
price of

84 VICTO®IA ST.,

2,000 metres, amd special y
Neutralising wumit 300 to 9
> -

LONDON, 8.W.1

Bo :[.owe Tested
Rawy@r we leste

e

S

dio C@mpoet
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(Propridlor8*<M¢tr’op0litan-Vickerl Electrical Co., Ltd,), R o
Metro-Vick House—145 Charing Cross Road, London, W.C.2. Vay oA
R . ; ‘_3
»(2_ 1. The characteristica of S.P.18 Valves are:— 9 W\Q X
,,4/ | RED SPOT. | GREEN 8rOT, . \',. .
Voltage Amplification |
Factor 7 | 15
Impedance .. . 1004 i 17,000 =
Mutual Conductance i A
\gp- Micrombhor 1,000 : 850 7
2, 8.P.18 Valves consume only 0.3 Amp. at_from 1.6 t¢ a
b 1.8 Volts, and require only a single cell 2-Volt Accumu ‘_3
:t—/ lator. 6 ot Smot o 5 vl - . :_“
LN\ 8. B.P.18 Valves cost only 12/ each. Green Spot. 8 volt 1.1 90; 3
v ORIVATH to better Bright Valve Dry Cell Valve A
‘.‘ 4 S.P.]z. alves provide a SHOR ‘ A.45 .. 76 D.Eax . 12/6 (’)
A=) L o
>

)

5

%
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N, Fo ) SEANT, 6 3
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Choose your Valves
by comparison——

UESIRT 76 A IS, T AN
S s G PR Sl N

MG\ ,r

e

yg

™

&

Al

1. Compare the characteristics of the S.P.18 Valves with the
published figures of other makers. Take the Voltage
Amplification Factor, multiply it by the Mutual Con-
ductance in micromhos. The square root of the pro-
duct is the figure to use when comparing the relative
merits of valves.

2. Compare the filament details.

3. Compare the prices.

4. Compare the actual results, ‘tone, quality, volume, etc.

These particilers for ' Cosmos™

adjoining panel.

METRO-VICK SUPPLIES LTD.

J
A
3
How many cells are )
[required ? f‘:
el
bl &
SHORTPATH Valves are given in the \\‘4
o3

T‘ t,.m’ L/
R RN,

& AL

R

:-CI ok

Yovw
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BATTERIES

LR =213

B.B.C.

QETS

Standard Pocket
Lamp Size—
4% volt  with
patent 'spiral
wire  terminals
and plug sockets
to take ‘Wander
Plugs.

Note: —1 doz. = 54

vo'ts.

Used units replaced
easily.

Connect as illustrated

WIRELESS
oy
BATTERIES

To connect in
Series insert
straight Ter-
minal in Spiral
of next battery.
Bend spiral and
thus ensure per-
manent electrical
connection with-
out soldering.

. Guaranteed
BRITISH MADE
at our
Watford Works.

Patent No. 202760,

Prices in-
clude Wan-
der Piug.
Carriage
paid.

No. 2W, 16} volts, 3 volt tappings. Price 3/-Each,

No. 4

» ” » ”

”

12)-

No. SW: 9 volts: 'Grid,”I} volts tagping',', 2/-
To be obtained from your local dealer or direct from the Works:.

Britisu Battery Co, Ltd.

CLARENDOR ROAD, WATFORD, HERTS.

(Telephone : Watford 617)

An enlarged view
of the Rolor that
ensures fine mope~
ment always,
From an experi-
menter of 14
years’ standing:
1 find that the
special knob and dial
supplied by you
make geared dials
and  verniers unne-
cessary, in my opinion
and I have been ex-
berimenting Since
1912,

SQUARE LAW
Complete with
large 4 in. Knoh
Dial asillustrated.

paclty e
001 Mfd, 21/
0005 ,, 1778

w28

From your dealer or sent post free

from the makers,

SYDNEY S. BIRD

The first time you use a ‘“Cyldon*’
you’ll tune in the most truant
station with amazing ease. Never
before will you have experienced
such smooth, silky action. And
the months to come will confirm
the wisdom of your choice—a
¢ Cyldon’* will always give per-
fect service—wlill never lose its
pristine smoothness of action.
The secret lies in the accurately
grounded Rotor, backed by long
experience and perfect workman-
ship in every detail of construction,

LDON

(Pronounced SIL-DON}
Square Law and S,L.F.

86

Tell the Advertiser you saw

SARNESFIELD ROAD,
ENFIELD TOWN, Middlesex

ZTelophone: Enfield 672,

12 tn ‘* MODERN WIRELESS.”
I



Jume, 1926

1

sulating spool om which the windings
of the choke are carried. Two
short lengths of bare wire are pro-

vided to connect this component in

circuit, and when placed on test its
D.C. resistance was found to be
330 ohms., When used as an H.F.
choke in several circuits their
functioning was found to be per-
fectly satisfactory, and we can
recommend this component for use,

Grid Leak -

ESSRS. Pye have sub-
mitted to us for test and
report one of their grid

leaks.

The rated value of this leak is
2 megohms, and when placed on
test its actual value was found to
be 1.9 megohms.

In appearance this leak is of the
familiar cartridge type, the resist-
ance element being carried in a
small tube of black, insulating
material. The leak is somewhat
shorter than the standard size, but
it is provided with two wires to
which eonnection may be made.

This compeonent may be recom-
mended for use, being strongly
constructed and  constant in
value. :

n diameter, and consists of an in--

- Pumetohm Grid Leak
ESSRS. the Dubilier Con-
denser Co., Ltd., have

submitted to us for test

and report a nuamber of their
Dumetohm grid leaks.

The resistance of these leaks,
which are of standard dimensions,
is, we understand, of a metallic
nature; its value being independent
of the applied voltage. The resist-
ance is contained in a small glass
tube. The value of each leak is
clearly marked, and the rated
values of the leaks submitted
were «25, +5 and 2 megohms each.
When placed on test they were
found to have exactly the rated
value in each case, and when used
in conjunction with a detector
valve they were satisfactorily silent
in operation.

A number of special holders for
these leaks were also submitted,
each comsisting of a pair of spring
clips held onan insulating moulded
base, terminals or soldering tags
being provided for making con-
nection. The insulation resistance
of these holders was found to be
infinity ; while both the finish
and the construction of these com-
ponents are satisfactory.

We can thoroughly recommend
these grid leaks for use.

MODERN WIRELESS

Nickotime Tunomefer CoilA

ESSRS. The  Tunometer

Works have sent us several

- of their Nickotime tunemeter

coils for test and report. Two of

these provide -a contmuously vari-

able inductance, while two are

fixed inductances constructed on
similar lines.

Construction

The construction of these eoils is
very ingemicus, the il comsisting
of a spiral winding laid in a groove
cut on a ftat circular discof ebonite,

In the case of the aerial and
reaction ewoils, the diameter of this
disc is 6 ims., the ane side carrying
a winding right up to the outer
edge., A metal red which revolves
on a spindle in the centre of the
disc is arranged to rotate parallel
to the surface ef the disc, and
carries a skiding wheel which has a,
groove cut im . This groove
engages with the wire which pro-
jects slightly above the surface of
the disc, and thus by rotating the
arm the amouut of inductance used
can be varied at will. A sub-
stantial ebonite knob with a knurled
edge is provided for rotating this
arm. The other side of the disc
carries a small fixed winding, while
the plug mounting allows for the

L Tt (ra TS
RADIO

THE FORMO COMPANY,

Crown Works, Cricklewood, N.W.2
Phone : Hampstead 1787.
Northern Represestative, J. B, LEVEE,
23 Hartley 8t.. Levanshulme Manchester
Phone : Heaton Moor 475.

10/6 aikaies e

RIS

COMPONRENTS

OF ADVARCED DESIGN.
NEW CATALOGUE
NOW READY.

8 ok s or

30 okms - } 2/3 ea'Ch
‘From dealers or from

MANDA 9-15, Whitecrass RA

gt., London, E.C.1

VELVET CONTACT

—the outstanding quality
of the new Etherplus -
V.C. Rheostat!

Neat attractive pointer-knob
fits flush to engraved dial, over
one-hole fixing nut.

= ENSURE {

© ATCESSORES

ADA 169a 5 - Valve
Complete Components
“TESTED AT ELSTREE” <%

FADA RADIO LTD. A "
31, Kingsway, W.C. S0 L

30 Stations
in 15 Minutes

FERFECT

RECEPTION. |

Tell the Advertiser you saw it in ‘“ MODERN WIRELESS.”
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provision of a loading coil being
placed in series with the winding.

WIRELESS

certain amount of parallel capacity
in order to bring in 2L.O. Positive
fine tuning was possible by means

f 1S
June, 1926

It was found rather difficult,
however, to couple the aerial and
reaction tuners together, and par-

Test Results
When placed on test, both acrial

ticular care had to be taken against
the two contact arms touching, in
which case the high tension battery
would have been shorted.

The aerial tuner was tried out in

of the moving contact, a variation
of about go deg. on the contact arm

EAS AT NAEATAT AP WATAY Y .
REFHSHATIIOIORITIEE . an gy, stage, and here a loading

coil was required or else a parallel
capacity. With a No. 40 loading
coil, it was found possible to tune
from just below 2L.O to just above
- 5IT.
The *“Nickotime"
Tunometer coil is
of unusual cone
struction,

High Efficiency

The fixed inductances of 40 and
50 turns were 4% ins. and 5 ins. in
diameter respectively. They were
found to have a value somewkat
below that usually obtained with
plug-in coils of this size, but their
high frequency resistance was ex-
tremely low, the coils proving
extremely efficieut in actual use.

All these coils are highly finished
and well constructed, while their

¥ A X7 % WAT v/
B R A AT

and reaclion tuners were found to
have a range from a minimum of
110 microhenries to a maximum of
154 microhenries. ’
When placed on test in the aerial
circuit of a receiver, it was found
that the aerial tuner required a

tuning Bournemouth in and out.
The contact was found to be noise-
less with the set just on the oscilla-
tion point. Good signal strength
and selectivity were obtained, and
distant stations came-in slightly
above average strength,

efficiency is of a high order., They
are somewhat bulky, howevert, while
the wvariable inductances have
rather a limited tuning range.
They can be recommended, how-
ever, as giving excellent signal
strength, both on local and distant
stations.

\
SUBSCRIPTION- RATES

FOR RADIO PRESS JOURNALS.
MODERN WIRELESS

15/~ per annum United Kingdom.

13/6 per avnum Canada and
Newfoundlnd.
15 /- per annum Other Countries.
Lesser periods than 12 months pro rata.

THE WIRELESS
CONSTRUCTOR

8 B8 per annum Un ‘ed Kinzdom.
7/6 per annum Canada and
. Newfoundland.
8/6 per annum Other Countries,
Lesser perviods than 12 months pro rata.

WIRELESS

tIncorporating Wir:lcss Weekly)
13 /- per a-n=m Ulnited Kinzdom.
13 - per annum Canaca and
: : Newfoundland.
13 - per annum Other Countries.
Lesser periods than 12 months pro vata.

THE WIRELESS DEALER
(Availa'le to the Tradz cn'y)
7 /8 rer annum (10 /- abroad).

N.B.—Business letley heading or trade
card must be sent with subscription.

RADIO PRESS LIMITED,
Bush House, Strand, London, W.C.2

Two in One!

The new Dual Rheostat — a
“ Peerless” product in every
way. Specially designed to
meet the demand for a rasist-
ance equally applicable to bright
or dull emitters, It has two
windings — one offering a resist-

ance of 6 ohms, whilst a con-
tinuation. of this is of 30 ohms
resistance, The resistance ele-
ment is wound on a hard fibre
strip under great tension. One -
hole fixing is provided and the
terminals are placed in con-
venient positions. The contact
arm has a smooth, silky action,
and all metal parts are nickel-
plated.

3/9 PEERLESS 3/9
DUAL RHEOSTAT

Ask your Dealer or send direcl,

THE BEDFORD ELECTRICAL
& RADIO CO., LTD.,

22, Campieil Road, Bedforl,

PERFEY

INCREASE  SELECTIVITY, VOLUME,
RANGE OF RECEPTION AND REDUCE
INTERFERENCE,

Claims praved by thousands of users in many
different Countries.
ASK THOSE WHO USE THEM.
36in75/-,20in68 /8, complete with down-lcad.

A
Masts—16ft 20 /-22 ft 30 /- Brackets 25 /-pair.

Obtainable from all branches of THE GENERAL ELECTRIC CO.,

LTD., and the MARCONIPHONE CO., LTD., and ai! gucd Wireless

Manufacturers and Dealers.

WIRELESS APPARATUS LID., s

35, PANTCN STREET.
AYMARKET, LONDCN, 8.W.1.

Tell the Advertiser you saw

it 7n ‘*“* MODERN WIREILESS.”




] une, 1926

" Anti = M:crophomc Dual
Purpose Valve Holder

UR  Elstree Laboratones

have tested and examined

a sample of . the anti-

microphonic dual purpose valve

holder sent to them by Messrs,
A. H. Hunt, Ltd., Croydon,

This component consists of two

,-mﬂulated discs, each being spaced -

“approximately %m apart, the discs
‘being supported by an ebonite rod,
In. the smaller disc 4 holes are
drilled, and in the larger disc 6 holes
are drilled, the extra holes being for
use when screwing the valve holder
to a baseboard. Four springs are
utilised for making contact to the
valve pins, and the consequent
springy motion renders the valve
holder anti-microphonic.

As the name implies, this acces-
sory can be utilised for two pur-
poses. In the first place, it can be
used for baseboard mounting, and,

-secondly, for mounting on the
underside of the panel, and when
used in the latter case it is necessary
to drils four holes in the panel.

When this holder was tested it
was found there were no rubbing
contacts which usuvally cause a
certain amount of crackling, and
it is 10 be noted that the wire of

the springs which make contact
with the circuit connections form
part of the springs themselves,
The holder was tested in a re-
ceiving set, and proved a useful
type of accessory. It was noticed,
however, that in some cases it was
difficult to keep the valve upright
in position, and it would generally
lean towards ome sids of the
holder,

The component has a neat and
well-finished appearance, ard ex-

The anti-microphonic dual
purpose valve holder sub-

mitted by Messrs. A. H.
Hunt, Ltd.
cept for the one disadvantage

previously mentioned, it can be
recommended to those requiring a
dual purpose valve holder,

.thoroughly reommended as

MODERN WIRELESS

“Wobbly” Base Mounting
Valve Holder

N interesting type of valve
holder has been sent to
us for examination by

Messrs. A. H. Hunt, of Croydon,
This holder represents one of the
simplest forms possible, combining
an anti-microphonic action with a
minimum of capacity. Each leg
is independently sprung, thus en-
suring a minimum of metal parts
being employed. So as to ensure
a smooth definite contact with the
valve leg, a separate small brass
slceve is fitted inside each insu-
lator, enabling the wvalve to be
inscrted or withdrawn without
damage to the springs.

Four feet are provided so as to
raise the brass eontact strips from
the panel or base board, while one
of the sockets is coloured red in
order to denote the anode contact
to the valve. The valve holder is
well made, simple to fit, and can be
an
efficient and well made component.

Combined Wavetrap and
Filter

E have received from Messrs.
Claudelyons, Britishagents
for the General Radio Co.

Full of useful information

T GIFA® Book o
RADIO MEASURING

INSTRUMENTS
Send for FREE Copy to-day.

No |
hand capacity
effects y

o]
Hand  capacity  discounts
all  your patient

adjustments.

tuning

ELECTRICAL

SIFAM INSTRUMENT C?

Dept. M.W., 95, Queen Victoria St., London, E.C.4

CUT THIS OUT
FONR CARINETS

Sendfor FREE Ust illustrating Cabinelsas shown
s ‘Modern Wireless,” elc. ete.

NAME

ADDRESS.

( Write in block letters please

CARRINGTON Mfg. Co., Ltd.

18-20,Normans Buildings, Central
St.,, London, EC.1.

I'rade enquiries especially invited,

!'ho Colvern !electot Low Lossy.
1/8,600th capacity.

Capacity ‘0005 mfd. £1 1s. - - ‘0003 mid. £1

Type F. withont gesr attachmen

Reading to -

Capeacity *0005 mtd. 16, 0d. 0003 mfd. 14s, 04.

One hole fxing. Other capacities i required.
Descriptive folder upon request.

Colvern Independent Vernier - Price 2s, 64,

Ask your dealer also m the Colvern Low Loss
Cofl Former - 6s, od.

Collinson Precision Screw Co. Ltd.
Walthamstow, London, E.17.

Just another reason why
you should incorporate the
Colvern Selector. In
addition to the usual
earthmg plate an insulated
spindle reduces hand
capacity effects to an
absolute minimum.

Usingthe Colvern you can
tune with, and calibrate to,
a degree of accuracy im-
possible with the ordinary
direct drive condenser.
The removal of your hand

. from the dial will not affect

the adjustment a fraction.
The only suitable variable
condenser for Super-
heterodyne Receivers,
Reinartz andothersimilarly
sensitive circuits.

Your dealer stocks
the Colvern!

Provost Works, Macdonald Rd.,
Telephone : Walthamstow 532,

Teil the Advertiser you saw it in “ MODERN WIRELESS.”

89




‘MODERN WIRELESS

%ﬂ,’%&? ;/,,,” ;%p

N

gs:\\\§‘ g

S
N
[

)
g’

R

g &

VADJUSTABLE
CONE BEARINGS

LOW LOSS
SQUARE LAW
SLOW MOTION

E “{Cosmos " Condenser -
is & slow motion condenser

with absolutely no back
lash, either when new or after
use. This desirable featare is
accomplished by the use of a
spring beit held in tension, which
permits coarse tuning with the
large knob, and a 10-1 slow
motion with the small knob.

Cone benrings aHow for adjustment
and the slow motion bracket cam be
mouuted for remote comirol &8s shown
in the lower ilmsirtation.

The Condenser for fine tuning.
METRO-VIEK SUPPLIES 1710

(Pmm—Mcmow.?n -Vickers

Ja Nl
F?r

Tell the- Advertiser you saw it ¢
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Sixpence brings the Radion Book
—a practical Manual
with working Drawings

and Complete Descriptions
for Building Four Unique
Wireless Receivers

Earth  installation,
and also hints on
the  handling of
tools,  Fully illus-
trated with photo-
graphs and diz-
grams, it should
be in the hands of
every wireless en-
thusiast. If your
Wireless Dealer cannot sup-

he new Radion
Book gives

full construc-

tional  details  of
four  unique and
efficient sets, a 1I-
Valve Set, a 2.
Valve Amplifier,
a handsome  self-
Loud
Speaker Receiver and 'a mag-
nificent §-Valve Neutrodyne. ply you with this Book, send
In addition there are helpful 6d. to us and we will post
notes on Aerial erection and  you a copy

centained

immediately.

American Hard Rubber Company (Britain) Ltd.
Head Office: 13a Fore Street, Depots: 120 Wellmgton Street, Glasgow,

wt Snow Hill, 1rmmgham
Londen, E.C.2. Irish Agenis: 8 Corporation St., Belfast,

RADION

the Panel with a Pedigree

Gilbert Ad. 5260

CAXTON 4-VALVE CABINET

‘Made for Seis, “As good as money can buy,”
“Harmony Four Receiver,” “The Melody Three”
Specidl Cakinets amele 1o Customer's measurements,  Prices quoted.

Cash with Order. Fumed Oak . &5 0
Dark or Jacobean QOak £110 0
Real Mahogany £114 O

Detachable 77 deep Base Board to muunt 21" by 7" panel to slide out of Cabinet front.
Also supphed at 10/- extra with two beaded front doors placed
2 ins. in front of the enclosed panel.

Ebonite or Radion Panels Supplied and perfectly Fitted at low extra cost,
All Polished with the new enamel that gives a glass hard surface

that cannot be soiled or scratched, SENT. FREE.—Catalogue
of standard Wireless Cabinets in various sizes and woods,

Packed ar)q’ delivered free in UK. No. C3

CAXTON WOOD TURNERY C0., Market Harborough
#n *“ MODERN WIRELESS.”
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Lo! Hear the gentle
g lark

R . i
4 Ul [

accompanied
by the valve

' Accompanied by the piano,” the
programme said, but *‘accompanied
by the Valve and piano* would be
truer of songs heard on many sets.
Every time the door shuts, or a cart
passes, or somecne treads heavily,
“Ping!"” goes the valve, and the
best notes of your favourite melody
are drowned,

But this unwanted accompaniment
can very easily be stopped—by
floating your valves in Benjamin
Clearer Tone Valve Holders,

The  extraordinary  success of the
Benjamin Clearer Tome Valve Holder
is due to the fact that it is perfect
in every detail. No loaphof; has
been  left where vibrations  could
possibly.” reach the filament—a fact
you can judge for yourself from the
accompanying brief  descriptions of
15 consiruction,

There 2re terminal
connections for the
experimenter and
soldering tags for the
permanent set, The
BenjaminClearer
Tone Valve Holder is
easily cleaned—little
or no dust can collect
in the sockets, The
springs themselves,
as shown in the
lower of the two dia-
grams, form ' the
valve-pin sockets. No
soldering joints—all
one solid metal piece
from tags to valve
leg. No flexible wire
connections. The
spring supports are
not affectzd by stiff
bus-bar wiring,

2/9 each

\

N \--.b----‘{
H

-

B
BENJAMIN rweox

BRITISNK

(LEARERTONE VALVE HOLDE

From your Dealer or Direct from
THE BEgl

JAMIN ELECTRIC Ltd..
Brantwood Works, Tariff
Tottenham, N.17,

The Benjamin Battery Switch gives
fect current control, 2|- cach.

Road.
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of America, a combined wavetrap
and filter.

This instrument comprises a small
geared condenser to the terminals
of which a special coil is connected.
This coil is provided with two
windings, one of which is tuned by
the condenser and the other of
which acts as a coupling winding
and is tapped with a small switch.
The aerial circuit is connected to the
coupling winding, which may either

A combined wavetrap and
filter received from Messrs.
Claude Lyons.

be arranged as a series part coupled
rejector, or as an acceptor circuit
shunted across the receiver.

The condenser is. calibrated in

"wavelengths when used with the

appropriate coil, and on test this
calibration was found to be accurate
over the whole of the range. When
employed as a wavetrap, it was
found to assist the selectivity to a
considerable extent, “although it
was not quite as good as the tapped
auto-coupled arrangement which
is very commenly employed. The
instrument is very well constructed
and attractively finished., The
calibration of the condenser scale
renders the device
suitable as an absorption wave-
meter (one of the purposes for which
it is intended), while the trapping
action is quite up to standard. We
can thoroughly recommend tHis
component for use. ’

Ebonite Bushes

Ebonite bushes made by Messrs.
The Darex' Radio Co. have bzen
tested at our Laboratories, They
are intended for use in mounting
terminals, etc., on wooden panels
or baseboards; and are made in
various sizes to take standard B.A.

shanks. "Tests showed that the
insulation resistance of these
bushes was infinity, and they

therefore form a useful and reliable
means of mounting.
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This week-end
build yourown
loud speaker!

First of all go to your
dealer and satisfy your.
self that the “Lissenola,”
costing only 13/6, really
is fullyrequal in power
and tone to any loud
spcaker on the market.
Ask your Dealer to put
on the best loud speaker
he has in stock—then
use the same horn on
the “Lissenola” and see
i{ ou can mnotice _any
iftyerence. '

When you get the “ Lissenola”
home you can build a horn
yourself for a few pence, pro-
viding you with a powerful
instrument which will compare
with any expcnsive loud
speaker you have ever heard.
Or, if you prefer a cone-
principle diaphragm—very
simply made—you should get
a Lissen Reed as well (1/-extra)
If you have never heard a
“Lissenola” there’s a surprise
in store for you,

Before buylag ask your
dealer to demonstrate the

LISSENOLA

LISSEN LIMITED,
18-22, Friars Lane,
Richmond, Surrey.

Managing Director: T. N. COLE. ¢
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Tell the Advertiser you saw it in ‘° MODERN WIRELESS.”
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Sbewid the BBC. heciere
n Trade Murters?

NTIMATE contact with the Industry s
essential to the prosperous conduct of
your business. ‘

This intimacy can best be obtai;ied through
regular  perusal of THE = WIRELESS
DEALER, the monthly organ of the mdustry.

Its editorial contents combine topical news, views
of the leading members of the Trade on the current
and future condition of the industry and a guide
to the public demand of the immediate future.
Its advertisement pages provide the subscriber with
an up-to-date trade catalogue.

B G o 0 meegm
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To broadcast your news to
the Wireless Industry you
cannot do better than use i )
thebusinesspagesof  1he ever-growing volume of subscribers amply
THE DEALER. Every demonstrates the value of THE DEALER to all
“B o der b who are engaged in the Radio Industry. Those

uyer  1s a reader, be sure who have used the business pages know its value as
your goods receive his con- an advertising medium.

ideration b : . C e .
sideration before he buys Published by an organisation whose publications

are solely * wireless,” THE DEALER 1s produced

ﬁ;“ cgrzn;l::iﬁati(;?;uﬁga?- by Radio People for The Radio Trade.

. [ . ) ]
aai]resseg to The Advertise-  THE DEALER 1s obtainable by subsecription
ment M r. . THE only and its circulation is confined to bona-fide

en_R E Lgnage ] members of the Industry. Your business letter
Wl SS DEALER, heading or trade card should therefore accompany

Bush House, Strand, your subseription. :

Londen, W.C.2. 'Fill in the attached form NOW and get acquainted

with your Trade.

i If you are a Dealer

L

To The Sales Manager, Radio Press, Ltd., Bush House, Strand, London, W.C.2.
Please enter my/our name for a year's subscription to THE WIRELESS DEALER to
commence with the ..o, 1926 issue.  Enclosed is remittance of 7 /6 (10 /-
abroad), together with Trade Card /Official Letter Heading.

Address B e I T T T T O T T T e T T T L L T ra T

RADIO_PRESS, Lt Bush House, Srand, Lowdon, W.C2.
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WO new Radio Press En-

velopes of particular interest

have just been published
and are now available through all
ihe usual sources. The first, Radio
Press Envelope No. iz, deals with
the * Super Seven’'—a simply
designed but efficient seven valve
supersonic heterodyne receiver—
designed by Mr. Percy W. Harris,
M.IR.E., whose designs are so well
known to readers of this journal.

Many Interesting Points

There are a large number of
interesting points about the re-
ceiver, which we venture to think
will make it very popular with all
home constructors. First of all it
is an all-British instrument, all
of the parts are readily obtainable,
the constructional work has been
reduced to a minimum, and the
total cost of building the instru-
ment has been carefully kept
within a very reasonable figure.
As an example of the simplicity
of construction, mention should be
made- of the front panel which
carries the condensers and con-
trols. With the exception of the
“on” and “off” switch, every
component on this panel.is of the
onc hole fixing variety, while at
the back of the panel each com-
poneut screws down on to a
wooden baseboard with ordinary
wood screws. The layout of the
instrument has been the subject
of much careful thought, and the
extreme simplicity of the wiring
will be gathered from the accom-
panying photograph which views
the instrument vertically.  The
whole instrument is enclosed in a
very handsome cabinet, and can if
nceessary be'run entirely from dry
cells,

g@@@@@@@@@@@@@@@@@@@
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Different Types of Valves Possible

To meet the needs of those who
are not prepared to.-buy a complete
set of seven new valves, arrange-
ments have been made so that
different types of valves can be
used, so that the home con-
structor can utilise at least some of
those he has at present. The
instrument possesses the well-
known characteristic of a super-
heterodyne of giving extremely
sharp tuning, enabling station after
station to be picked up on the
loud-speaker without interference.

@@@@e@@@@@@@®®®®®®@®@®@@@@@@@@@@@@@g

More Aids
to the Home
Constructor

New Radio Press

® 9 @

Two
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Envelopes
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received on this instrument is in
thz neighbourhood of 50 or 6o,

The ‘¢ Rolls Royce of Radio

The * Super Seven” Envelope
is considerabiy larger than previous
Radio Press Envelopes and, realis-
ing that many people who desire
to build this receiver have no
previous knowledge of super-
heterodynes and their working,
the author has included a very
lucid description of the principles
of superheterodyne receivers as
well as full constructional and

The wiring of the “ Super Seven’ is extremely simple,
and as can be seen the general layout is of a very

straightforward nature.

The photograph in the

heading shows the completed receiver.

Furthermore, the quality of repro-
duction is considerably better than
that given by many super-
heterodynes, and the “‘background”’
is remarkably quiet. The instru-
ment bas been the subject of the
most careful test over a number
of months, and using a frame aerial
of only 2 ft. in diameter, has
given 28 stations at full loud-
speaker strength in one evening.
The total number of stations now

93

working details. The set can be
confidently recommended to all
who desire to build the type of set
which has been described by many
as the ““ Rolls Royce of Radio.”
Included in the envelope are
full size blue prints of the layout
of the wiring and of the panel, and
eleven photographs, reproduced on
spceial art paper, give a very
clear impression of the finished
receiver, and are also of very
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“The Super Seven”
~ PERCY W. ::Rms, M.LR.F,

This set has to its credit the reception
of 28 British and Continental Stations
at full Loud—speaker Strength in one
evening. With it you are able to
completely eliminate the local station
even at close range.

Having only two tuning dials, ence
preliminary  adjustments have been
made, manipulation of these two kmobs
and the occasional rotation of the frame
aerial is all that is necessary to tune in
station after statiom.

Price 5/- Nett

Complete constructional details and
full instructions ' for operation are
included in this envelope, together with
full-size Blue Prints of wiring and
panel layout, etc, '
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Many thousands of
home constructors
take their initial step
mto  wireless with

the aid of an R.P.
Envelope. The

information given is

found by them to

o
e
S Qy&}

be precise, complete
and concise. Little
wonder that they
now define Radio
Press Envelopes the
eastest method of
building a more
comprehensive re-
ceiver.

The two new RUP.
Envelopes  illustrated
here contain every detail
and every piece of help-
ful advice which may
be necessary for the
successful construction
of the powerful re-
ceivers described.
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The Three;- Valve

Dual Receiver

Designed by
JOHN SCOTT-TAGGART, F.lsst.P., AM.LEE,

This handsome and economical Three-~

Valve Receiver will give Loud-speaker

results from B.B.C. and Continental
Stations, and is -sufficiently sensitive to
receive American Broadcasting when
conditions are favourable. It employs
what s known as the reflex princple,
in which one of the valves performs
iwo functions, and in this way three
valves are made to do the work of four.

Easily constructed, the only tools
required are a hand-drill, a few twist
drills, a screwdriver, a scriber, a 12 in.
rule, a soldering iron, a steel centre
punch and a pair of phers.

Price 2 / 6 | Nett

" Complete .constructional details and

full instructions for operation are
included in this envelope, together with
two full-sized Blue Prints and four
sheets of photographs.
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In replving to Advertisers, use Order Form enclosed.
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great assistance in the con-
structional work.

The price of Envelope No. 12 is 5s.
The Three-Valve Dual Receiver
The immense popularity gained

“by the well-known three-valve
dual receiver designed by Mr,
John  Scott-Taggart, F.Inst.P.,

AMIE.E., has led the publishers
of this journal to produce Radio

the original model, which con-
tained a somewhat - complex
arrangement of terminals on the
front of the panel for the purpose
of changing the circuit to “straight”
or ““ dual ” as required. “The present
instrument is essentially a there-
valve receiver, the elimination of
provision for circuit changing re-
sulting in considerably greater ease
of construction and operation,

The disposition of the components in the * Three-Valve

Dual Receiver’’

is such that

its construction should

present no difficuities even to the beginner.

Press Envelope No. 13, describing
“How to make the Simplified
Three-Valve Dual Receiver.”

Wireless receivers employing the
Jual, or reflex, principle seem to
present a strange fascination for the
average wireless man, This, of
course, is not unnatural when it is
remembered that in sets of this
type one valve is made to do the
work mnormally accomplished by
two. Although this is the one and
only advantage obtained by using
a dual circuit, it will be agreed
that the saving of the extra valve,
and the consequent economy in
current for filament heating, con-
stitute a very important advantage
where it is desired to keep running
costs as low as possible.

A Simplified Design

The receiver shown in the photo-
graphs employs three valves, the
first working in the dual capacity of
high and low frequency amplifier,
the second as a detector, and the

last as a plain low-frequency
amplifier. Many readers will re-
member the description of a

Tir.e-Valve Dual Receiver in the
issue of MopERN WIRELESs for
April, 1924, and it was the great
popularity attained by this set
which led to the production of the
present instrument, which is built
on somewhat similar lines.
Modifications have been made,
however, with a view to simplifying

The fullest possible details of
the receiver are given, and the
constructional work has been simpli-
fied to a high degree.

Loud-speaker reception is possible
from the B.B.C. stations and from
many of the Continental stations.
Every possible detail is given in
this envelope, together with several
blue prints and photographs. The
price of this Envelope No. 13 is
zs. 6d., or 2s. gd., post free,

Why Use a Separate

Oscillator ?
(Continued from page 16.)

attractions to warrant serious con-
sideration.  On the other hand,
when the aim is to produce a super-
heterodyne which will give good
results with the very least trouble
and manipulation, even at the
cost of an extra valve, the choice
is morc likely to rest upon one of
the separate oscillator types. I
hope that these considerations, in
which I have endeavoured to
prevent my own personal inclina-
tions from causing me to load the
dice too heavily in favour of one
of these schemes, will enable my
readers to see that a decision of
the question we have been dis-
cussing is one which depends, to
a large extent, upon individual
requirements.
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Headphones, Loud Speakers and Trans-
formers rewound ' and reconditioned

EQUAL TO NEW

and returned same day on C.0.D. system,
A customer writes s ‘“——(hanks tolhe cx-
cellent manner in which it was reconditioned
the results achieved have been astounding.”
VARLEY

Magnet Propric-
. Co. torg :
Renewal t}ll;rler
Dept. 3
Woolwich cﬁ;"‘"
B.E. 18,

REPAIRS

EBONITE -
- HORN

Perfect reproduetion,
Magnificent finish,

,"(aﬂNiSHED
* VIN TWOTONE
\ BROWN Loud 8peaker.

g fied.

at any price,
Jointless

fittinge.

base,
Fine Art Coloured
Catalogue free.

NEWPORT PAGNELL,

“THE PRIORY ”
LOUD SPEAKER

From Fuctory to Fire-

side.
£2 19s. 6d.
The only one.profit
Cash
returned if not satis-
Nothing betier

Ebonlite
Horn, Silver - plated
Polished
mahogany finished

PRIORY LOUD
SPEAKER €O,

London 8howrooms—9, Uppe
St. Martins's Lane, W.C.1.

ik

WIRELESS BUREAU
For your Wireless Set—Compact as a
Gramophone, free from dust or inter-
ference-—delightfully finished.

High Grade Solid Oak £2-3-0 to £6-6-0
Sent ON APPROVAL—Satisfaction or
Money refunded. Send for lists (un-
rivalled selection).

PICKETT’'S CABINET WORKS, (MW)
(Members B.B.C.) Bexley Heath, Kent.

[SSRoLIR,

WIRELESS VALVES
THE EGONOMICAL COMBINATION
2y 06 H.F. & L.F. 9/-each
2v34 PV, . - /-,
¢ btainable from LEWIS'S LTD,,"
‘Liverpool aid Manchester, &
LUSTROLUX LTD., West
Bollington, nr. Mace esfield.

Patté o t

Sa]l

6 Gt.ListerSt. B,
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"'Ehix 9 & REAL power valve«Brmsh
: Made—Radion Guaraatesd—and far less
! moneythan other leading makes. From
untisd: dealovs or divect,

RAGIIN < sawow: yoe: sanen bt beware of
L ] imitutionss Write for free book,
I: RADIONS Ltd, — Rolling:om
Nr: Mwueclesfield, CHESHIRE

ECONOMY is certainly the keynote
of the PILOT system of set con.

struction, but perhaps the point
which has led constructors evervwhele
to “build the Pilot Way”

We save you £4 15 0 if you buwid
your Elstree Six the PILOT WAY.

assurance of complete satisfaction. In
building the Llsnee Six you naturally
do not wamnt to take naL

touch with Peto-Scott—you need then
have no {ear of failure.

is absolute

Usedin: the Elstree Six

The Peto-Beott Neutiralis-
« lng Condenser,

emb dies  four fixed and
thre¢ moving vanes, The
latter can be automatic.lly
ocked when the correct
neutralising position is ob-
tained. Wide spucing of the
plates ensur.s non-shorting.
Board ma mn(ink as illngten-

5s. 0d.

get 1nto

AU RKARKRAKPEERNARARREKRRARENESNSNSS

ted .. . B8,
Here are the Parts : Panel mounting s 3.
Pilot Type-B kit of Components comprises the 2 Fantail Double Circuit Jucks .. T
fullo:xugy,pe : é d : H Zlvleelﬁg?:yﬁegg:‘lis wwu lerm ua.ls B 8 % g J
sers wit i i . hem . !
¢ lllx\:a;lsm?:ﬁn Ld;:ls oncen ¥ . 3180 Radio Press disgrams . 030 lzl;;;ellgslcuz')lf i
4 Reystone Asmtic Universal H.F. 24 lengths *‘1"“‘”'“ COI’PGT wire €20 (Components aye |
Tramstbr BiB.C. wave lengths .. .. 2 2 0 Serews, huts, ete, 08 6, chased  awith '
#bases for abov 08¢ 1 1 a-e Board 4&1:1 x T5in. X gin 0 3 6  ‘Pavel. a ¥arcon:
. wesrsavanes & Mullard Ahode Hesistances 100 000 120 TN Roya Wy of 123, 6d. !
cxannannverns, JE : . o Tt
6 oliama,mm Anﬂ Mmrophonic 'an\e Type A kit of Componenis . 2010 3 )l's ! 7::Uz5)l£{m((tifzz !
. 2 Molders 016 8  1'Vonel Red Triaungle Ebonite 421, X r)m mus’ be -remitted !
Keystone Astatic— [ ¢ DubiliorFixed Gondensers 002 mid’. 018 0 x }in, matted and dritled .. 17 with order.
e a s 1PS goéené;;mketpr . . - 813 g {'ngnvmg- . .02 8
. 3 *y - 1PH: oke .- . ouh 1 ,
the fieldless €oil : xmé Koy, LR eanstormer sk . o % el dtin, X 9in. X bin 06
stage .. polished: mabiogany cabinet . 317 6
t
fevmtoofx:pxg‘;i\?ﬁtl(c‘oﬁ:‘lfligft u?x: }V}’{‘g‘ SA‘:? ,:mP”w" Tl ans:l"ormﬂ "' % lg 8 Note.—1f this cabinet iz orderel pleass add {
practically no field, and if the coils are are 6 Amperites No. 1A 110 0 10s, Por packing case. Refanded in full on e
ranged in the correet manmer, no couptlng a P.S. neuh'alismg Gnm‘hmm BM. .. 015 ¢ retura.
at ai. wil oceur andleneptxon will not be PM., .. 063 *Packing 3s. if ordered by ltself. Faee, il with kit
in_arred by ihosaifnrax-fnxxs eoil nuxse;, B h LON i .
eystone AS ATIC Coils are wade to fit ranches— DON, 62, High Holbora®
;:-sti;gdar;dﬁ pin Easeﬂ, , 2 N PET(D-SCOTT CO., Ltdﬂ_\ g’\’ C. i’LY‘g{%%JTTHAMégéw 230, Wood
oc 108, 6d. ench. ases 28, each. t ank of England
H 77,CltYRd.,L0n(fOH,E.C.I Place. LIVERP OL, 4, Manchester St
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- 'COUPON. | I

| ﬂm% EFFICIENT H.T. BATTERY. o

As tested by ‘ Modern Wireless,” April, 1
efficient tin;
Unit Dry
pare photo 6o volt in leatherette case, 14/6.
oak case as tested 19/6; Carri

24 Why buy in-

sealed-in batteries ? T-offex Terminalled Giant
ells 14 volts of 300 p.c. bigger capecity. Com-
In polished
e 1/9, Spare-cells §/- doz.

Qﬁestzons & Answers.

‘In future this cowpon must be accom-
panied by a P.O. for 2/6 for each ques-
tion and a stamped addressed envelope.
“ MODERN WIRELESS ”
- JUNE, 1926.
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plus carriage. Every cell replaceable. Sample cell, etc.,
free. Numerous repeat ordcxs‘ Pr.mpt delivery. Direct
only from maker, saving 50%

C. A. FINCHETT (Dept. M)..O!d Armoury, Oswestry.

FREE BLUEPRINT SERVICE
COUPON
Vol. VI, No. 1.

T'his goupon entitles “he readzrto one blue print of any set (except'ng
the Elstree Six ") described in the above issue, and must
accompany each postal application.
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