
MGM' ZAVE.
racAywA Tbatalasi,



THE WIRELESS CONSTRUCTOR October, 1926

SEE FO

NEW REDUCED PRICES

For 4 -volt accumulator by 3 dry cells
THE P. M.3. (General Purpose)

0'1 amp. 14/ -
THE P.M 4 (Power) WI amp. 18/6

For 6 -volt accumulator or 4 dry cells
THE P.M.5 (General Purpose)

01 amp. 18/6
THE P.M.6 (Power) WI amp. 18/6

For 2 -volt accumulator
THE P.M.I H.F. WI am. 14/ -
THE P.M.I L.F. 0.1 amp. 14/ -
THE P.M.2 (Power) 0.13 amp. 18/6
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Villvis with th, wonderful

P M filumod
The best way to see for yourself the wonderful P.M. Filament
is to visit our stands at the 1926 Olympia Wireless Exhibition-
Sept. 4th to 18th.
There you will be able to inspect a giant model of a P.M. Valve
showing all the master features of the P.M. Filament and the
complete construction that is in keeping with its superiority.
Actual demonstrations of the strength of the P.M. Filament will
prove to you its power to resist the very roughest handling, and
the increased value offered by this P.M. Filament will convince
you that P.M. Valves are the finest that have ever been produced.
Only P.M. Valves embody the P.M. Filament that can offer you
greater length of valve life, purer reception, majestic volume and
an economy that means seven times the life from each accumulator
charge.
Find out all about the P.M. Filament bel'ore you select your
valves for the coming winter.

e/1.4 your 'Dealer for the 'Valves
with the Wonderful P.M. Filament.

Mullard
THE  MASTER -VALVE

ADVT. THE MULLARD WIRELESS SERVICE CO.. LTD.. MULLARD HOUSE. DENMARK STREET. LONDON. W.C.>
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TWO STAR SETS OF OUTSTANDING MERIT DESDRIBEp,,,IfisTAIII
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THE NIGHT HAWK. £ S. d. MAGNUM SCREENED COILS.

1 Special Cabinet (Mahogany) .. 1 16 0
1 Ebonite Panel, 16 x 8 x if , ready

drilled .. .. .. 9 0
3 Eureka S.L.F. Condensers .0005.. 2 6 6
3 Sets Lissen Fieldless Coils .. 1 10 0
J Lotus Valve Holders .. .. 11 3
6 T.C.C. Condensers .001 mfd. .. 14 0
1 T.C.C. Conden er .0008 with clips 2 4
1 T.C.C. Condenser .002 mfd. .. 2 0
2 Mansbridge Condensers 2 mfd. .. 9 4
1 Panel Mounting Neutralising Con-

denser .. .. 5 0

1 Lissen, 7 ohm Baseboard Rheostat 2 6
1 Lissen. 35 ohm Baseboard Rheostat 2 6

1 Varley H.F. Choke .. .. 9 6

4 Dumetohm bases .. .. 4 0

3 Dubilier Resistances .25 meg. .. 7 6
1 Dubilier Resistance .5 meg. .. 2 6 -
1 Dubilier Resistance 2 meg. .. 2 6 No. 1058.

NEW STANDARD COILS AND PRICES.
1 Dubilier Condenser .01 .. .. 4 0

1 Dubilier Condenser.0003 with clips 2 6 MAGNUM Screening Box, complete with
1 C.A.V. All -Purpose L.P. Trans- 6 -Pin base (Standard spacing and cross

former 15 0 formation) .. .. .. 151... ..
1 Success L.F. Choke .. 18 6 Split Primaries. s. d.
2 M.H. Neutralising Condensers 9 6 Aerial Coil .. 250/550 6 0

2 Magnum Panel Brackets.. 1 6 H.F. Transformer .. 250/550 10 0

1 Igranic Push -Pull Switch.. 2 6 Aerial Coil .. 1000/2000 6 0
Connecting Wire and Sundries .. 2 11 H.F. Transformer .. , 1000/200 r 10 0
(Cabinet can be supplied in Oak £12 10 6 Split Secondaries.

if desired. Price £1 12s.) H.F. Transformer .. 250/550 10
MAGNUM RESISTORS are suitable for all H.F. Transformer .. 1000/2000 14
Modern Sets, including :-TM) Night Hawk ;
The Distaflex Two ; The Elstree Six ; The
Elstree Solo -
dyne, etc., etc.

0
0

Reinartz Coil .. 250/550 10 0
Reinartz Coil .. 1000/2000 14 0

Size of Screening Box :
Overall height, 4) in. ; Dia. of base, 4) in.
Set of 3 Screened Coils as used in The Distaflex
Two, described in this issue £3 15s.

BURNE-JONES & CO., LPL

£ s. d.
1 Special Cabinet (Mahogany) .. 2 6
1 Ebonite Panel, 21 x 7 x ), ready

drilled .. .. .. 14
3 Collinson Dual Condensers .0005.. 3 18
3 Magnum Screened Coils, complete 3 15
1 Ferranti L.F. Transformer .. 1 5
1 R.I. Multi Ratio Transformer .. 1 7
2 Benjamin Valve Holders .. 5
2 Dubilier Fixed Condensers .0001.. 6
1 Dubilier Fixed Condenser .002 .. 3
1 Dubilier Leak, 2 meg. .. .. 2

1 T.C.C. Fixed Condenser .0003 .. 1 1

1 R.I. P.M. Detector .. .. 7
1 Baseboard Neutralising Condenser 5
1 Panel Neutralising Condenser ., 5
2 Igranic Double Circuit Jacks .. 6
1 C.A.V. Filament Rheostat .. 5
Connecting Wire and Sundries .. 4

£15 15 0

(Cabinet can be supplied in Oak if desired,
Price £2 4s.)

MAGNUM
NEUTRALISING

CONDENSER.
No. 1051 A.

A new design, suitable
for both Baseboard and
Panel Mounting.
Recommended for all
Neutrodyne Receivers.

Price 51.
Size, 2 -in. dia. x 4) in.

overall.

OLYMPIA EXHIBITION.
At Stand No.111 will be

seen some of the finest
examples of British Radio
design and craftsmanship.

Send Stamp for latest tests dealing with
Radio Press Constructional Sets, Magnum
Receivers, and Components.

Note.-Where a complete set of Components, together with a drilled panel, is purchased, Royalties at the rate of 12s. 6d. per valve holder, are payable.

Resistor on base
Resistor only
Shorting Plug

Size :
Overall size of base, 2) In. by in.
Overall height, 1)in.

   
S.

2
1

1

d.
6
9
0

Manufacturing Radio Engineers,
Magnum House,

296, BOROUGH HIGH ST.,
LONDON, S.E.1.

Telephone: Hop 5257.
Telegrams: " Buriomag, Sedist, London."
Cables: " Burjomag, London."

A In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 1045
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The Editor: PERCY W. HARRIS, 11,1. R.I.
Contents of the next issue include:

The "INVALID'S THREE"
by the Elstree Laboratories.

A STABLE TWO -VALVE SET
by G. P. Kendall, B.Sc.

A further article on the " DISTAFLEX TWO."
the Radio Press Star Set described in the
October issue.

Notes on the "NIGHT HAWK,"
by Percy W. Harris, M.I.R.E.

Also interesting articles by J. H. Reyner B.Sc.
(Hons.), D.I.C., A.C.G.I., A.M.I.E.E., and
other well-known writers.

October, 1926

READERS of " THE WIRELESS
CONSTRUCTOR " will receive
with the November issue another
wonderful FREE GIFT, " How

to build the Midget Reflex Receiver."
This will take the form of a constructional
envelope, the contents of which will be
similar to that of the famous Radio Press En-
velopes, known to every home constructor.
Since this issue of " THE WIRELESS
CONSTRUCTOR " will also be a Special
Birthday Number you will be best advised
to place an order with your newsagent to-
day, otherwise you may have great difficulty
in securing your copy.
November Issue on Sale October 15.

7,rle °noel ss
SIXPENCE PER MONTH.

Me xecetag'
In replying to advertisers, Please mention THE AN IRELESS CONSTRUCTOR.
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THE MUSIC OF EUROPE IN YOUR HOME
Long Distance Reception for Everyone

Full Description of the " Night Hawk"
A Radio Press Star Set

By PERCY W. HARRIS, M.I.R.E., Editor.

uLs tour of the leading
radio centres, I wrote:

Great Britain was the first
and put into practical
operation the advantages of
unified control of broadcast-
ing, so America has been the
first country to realise that
the technical future of
broadcasting is inseparably
tied up with the develop-
ment of tuned high -fre-
quency amplification." The
technique of audio fre-
quency amplification and
valve detection has been
well understood in this
country for a long time, and
certainly we have nothing to
learn from other countries
in this respect. But when
you come to consider that
sensitivity and selectivity-
two immensely important
factors in the development
of receiver design-are in-
separably bound up with
the development of tuned radio -fre-
quency amplification, you will readily
understand why Radio Press, Limited,
in their Research Laboratories at
Elstree, and the individual writers in
their own research work, have devote$
so much time in the last twelve
months to the subject.

AST year, after returning from
American
" Just as
to realise

Thi

Simplicity
The " Night Hawk," which, I ven-

ture to hope, will in the future be a

appearance of the " Night Hawk " is
the point of severity.

willing searcher of the ether for WIRE-
LESS CONSTRUCTOR readers, is my own
interpretation of the technique which
has been so steadily developing in the
improvement of radio receivers. Its
appearance, as you will notice, is plain
almost to the point of severity. The
old-fashioned array of multitudinous

1047

plain

knobs once the delight
of the real enthusiast, has given
way to the simple panel with
three tuning dials, an " on

and off " switch and a
small condenser ,knob for
that final touch of reaction
amplification which is so
valuable. Indeed, there
are fewer knobs than on
many of the most popular
American receivers.

almost to

Compact Layout

If you lift the lid of the
cabinet you will find inside
five valves symmetrically
disposed, not in one straight
line, but in such a manner
that the "radio -frequency
and detector valves come
near to their tuning con-
trols, while the audio-.
frequency valves, which are
not concerned -in the
tuning, are disposed at
the back.

By adopting this arrangement it is
possible to obtain a good layout for the
essential parts, while avoiding lengthy
and expe,nsive panels. Actually the
panel used is of the standard 16 in. x
8 in. size, which is well known in
conjunction with other receivers, such
as the " All Concert De Luxe."
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Points in the Design
Before proceeding to a description of the constructional

details, let me tell you a little about the design itself and
its distinctive features. I have long felt that for good
all-round reception of near and distant stations a five-

I.P.

* * vn
O.S.

Fig. 2.- Showing
how the connec-
tions from the
sockets to the
terminals and
coils are arranged

0. P.

I .S.

valve receiver is excellent in many ways. Nowadays every-
body wants loud -speaker reproduction, particularly since
loud -speakers have reached such a high state of perfection.
This means that for adequate volume on average aerials two
stages of note -magnification must follow the detector. At
the same time to get long-distance reception without dis-
tortion I feel that two stages of efficient radio -frequency
amplification are required to give you " something in
hand." At the same time the high selectivity demanded
by modern conditions is difficult to obtain withon the
use of two stages of radio -frequency magnification.

OFFICIAL. TEST REPORT
The following stations were received on the loud-
speaker at Elstree, using an aerial 60 ft. long and
20 ft. high ; head telephones were not used at all

during this test,

Station.
Elberfeld
Malmo
Bremen
Hanover ...
Stoke-on-Trent
Bradford ..
Leeds
Barcelona
Nottingham ...
Petit Parisien
Hull
San Sebastian
Cardiff
London ...
Manchester
Oslo ...

Dial
Reading.

22
34
39
55
59
65. 70
74

.. 76

.. 78
80
86
90. 98

.. 104
106

Station.
Bournemouth
Hamburg
Dublin ...
Newcastle
Muenster ...
Bilbao
Breslau ...
Glasgow ...
Rome ...
Radio Toulouse
Berne ...
Belfast ...
Leipzig ...
Frankfurt
Birmingham

Dial
Reading.

108
111
116
118
120
121
122
125
127
128-
130
132
135

 . 140
143

Eliminating Direct Pick-up
Another problem we have to consider in the design

of a modern set is the necessity of avoiding what is
known as " pick-up " by the coils themselves, this enabling
any interfering signals to get straight to the detector

1048
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A Radio Press Star Set which You should Build
without passing through the tuned
circuits designed for them. No
matter how sharply a receiver may
tune the signals picked up on its asso-

small aerial, which can quite easily
happen. Indeed, one frequently hears
the remark about a certain receiver,
that it gives splendid signals from

of course, that the instrument
itself is picking up the energy, a
most undesirable feature if high
selectivity is required.

V t6 ®- V

16"

Fig. 3.-The simple layout of the panel makes for ease of construction. Blueprint No. C. 1062A is also obtainable,

dated aerial, this selectivity is com-
pletely discounted if; say, the coil
next to the detector itself acts as a

the local station at a distance of,
say, 20 miles " without any aerial
or earth whatever." This means,

The two leads with wander plugs are for the grid bias battery, which
may be placed inside the cabinet.

BUILD THIS SET WITH-
One ebonite panel, 16 in by 8 in by

3/16 in. or 1,'4 in. (Any guaranteed Ebonite)
One special " All Concert " cabinet,

with double depth baseboard (14 in.) to
suit (Camco). An alternative cabinet is
shown on page 1047 (Pete -Scott Co ,Ltd.)

Three " Eureka Ortho-cyclic " S.L.F.
.0005 variable condensers (Portable
Utilities Co.).

Three sets of fieldless plug-in coils
with bases (Lissen). (Daventry coils
may also be obtained if required.)

Five " Lotus " anti -phonic valve holders
(Garnett, Whiteley & Co.).

Six fixed condensers .0001, one .0003
with clips, and one .002 (T.C.C.).

One fixed condenser .0003 type 600
with clips and 2 megohm leak, and one
fixed condenser .01 type 610 (Dubilier).

Two Mansbridge condensers 2 mfds.
Four " Dumetoluxt " bases three .25

megohm and one .5 megohm leaks
(Dubilier).

One panel mounting neutralising con-
denser (Peto-Scott Co., Ltd.).

Two baseboard mounting neutralising
condensers (L. McMichael, Ltd.).

One 6 -ohm and one 35 -ohm baseboard
mounting filament rheostat (Lissen).

One H.F. choke (Varley Magnet Co.).
One " Success " L.F. choke (Beard

and Fitch, Ltd.).
One all-purpose L.F. transformer

(C. A. Vandervell & Co.).
One push-pull switch (Igranic).
Two small panel brackets (Burn

Jones & Co.).
Glazite, and flex for leads.
Approximate cost, complete with valves,

L.T. and H.T. batteries and loud -speaker,
£20.
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You Can Make the "Night Hawk"
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Complete with All Accessories for £20
Special Coils

Now there are two chief methods of
avoiding pick-up in a receiver. One is

It will be noticed that they consist
of two insulating tubes stood side by
side, each tube carrying two windings,

All directions arc, given as viewing the set
from the back.

Join a flex lead to one terminal of fixed
condenser C4. This lead is for the aerial con-
nection and passes out through the side of the
cabinet.

Join other side of C4 to terminal 2 of right
coil base.

Join terminal 1 of right coil base to right
contacts of fixed condensers C5 and C6, thence
to right contacts of leaks R3, R4, and 115,
also to right contacts of fixed condensers C7,
C8, C9, and C10, also to one filament contact
of valve holders VI, V2, V3, V4 and V5, and
to right terminals of fixed condensers C14 and
C15.

Join together terminals 4 and 5 of right coil
base, thence to left contact of 113.

Join together terminals 4 and 5 of centre
coil base, thence to left contact of 114.

Join together terminals 4 and 5 of left coil
base, thence to left contact of 115.

Join grid contact of valve holder V1 to
terminal 6 of right coil base, thence to left
contact of C5.

Join grid contact of valve holder V2 to
terminal 6 of centre coil base, thence to left
contact of C7.

Join grid contact of valve holder V3 to
common contact of fixed condenser C11 and
leak 116.

Join other contact of C11 to terminal 6 of
left coil base, thence to left contact of C9.

WIRING IN WORDS

direction of winding of the two pairs
of coils is such that a train of waves
from an interfering station falling

Join remaining contact of 116 to remaining
filament contact of V3, thence to one terminal
of rheostat R1, also to remaining filament
contacts of V2 and Vl.

Join remaining filament contacts of V4 and
V5 to one terminal of rheostat R2.

Join together remaining terminals of R2
and 111, thence to lower contact of switch 8.

Join a flex lead to top contact of switch 8.
This lead is for connection to L.T. + and !LT.-.

Join terminal 3 of right coil base to top
contact of N.C.1.

Join bottom contact of N.C.1 to terminal 1
of centre coil base, and to anode contact
of VI,

Join terminal 3 of centre coil base to top
contact of N.C.2.

Join bottom contact of N.C.2 to terminal 1
of left coil base, and to anode contact of V2.

Join terminal 2 of centre coil base to ter-
minal 2 of left coil base, also to left terminal
of C14 and one terminal of choke Z.

Join remaining terminal of Z to one contact
of C12, also to top contact of R.F. Choke.

Join bottom contact of R.F. Choke to anode
contact of VI.

Join remaining contact of CI Ito one con-
tact of leak 117, and to grid contact of V4.

Join remaining contact of 117 to IS terminal
of L.F. transformer T1, T2.

Join OS terminal of T1, T2 to grid contact
of V.5.

Join anode contact of V4 to OP terminal
of T1, T2.

Join IP terminal of T1, T2 to left terminal
of C16 and to one terminal of C13.

Join remaining terminal of C13 to anode
contact of VI.

Join spindle of variable condenser Cl to
top contact of N.C.1 and left contact of C6.

Join fixed vanes of Cl to left contact of C5.
Join spindle of variable condenser C2 to

top contact of N.C.2 and left contact of C8.
Join fixed vanes of C2 to left contact of C7.
Join spindle of variable condenser C3 to

fixed vanes of N.C.3, also to left contact of
010 and terminal 3 of left coil base.

Join fixed vanes of C3 to left contact of C9.
Join moving vanes of N.C.3 to anode contact

of V3.
Join a flex lead to left terminal of C14,

for connection to H.T. + 1.
Join a flex lead to left terminal of C15, for

connection to R.T. + 2.
Join a flex lead to right contact of C14, for

connection to Earth and L.T. -.
Join a flex lead to right contact of C15, for

connection to grid bias +.
Join a flex lead to contact of 117 to which

T1, T2 is connected, for connection to grid
bias -.

Join flex lead to left contact of C13, for
loud -speaker +.

Join flex lead to right contact of C13, for
loud -speaker

to shield the instrument completely in
a properly designed metal case which
will be impervious to the waves which
would otherwise
set up currents
in the coils and
wires of the re
ceiver. A very
practical modifi-
cation of this
method is to
shield the coils
themselves which
do most of the
picking up. (This
method has been
developed so ex-
cellently by Mr.
J. H. Reyner,
and is described
elsewhere in this
issue.)

The o ther
method is to use
coils of such a
design that they
are not appreci-
ably influenced by
the waves which
may impinge
upon them. The
coils used in the
" Night Hawk "
(fall under this
haeding, being of
a type which I described last
my return from America.

It

a small and a large. The two small
windings joined together form the
primary and the two larger windings

is important that the disposition of the components
be adhered to exactly.

year on I
joined together form the secondary of

1 the high -frequency transformer. The

1051

upon one pair of coils would gener-
ate certain potentials across them,
but at the same time would set up

equal and opposite
potentials across
the other coils,
t h e windings
being so arranged
that these two
effects cancel out.
The effect is prac-
tically the same
as if the coil were
shielded.

shown should

Coil
Interaction

Another impor-
tant point to con-
sider both in
shielded coils and
in coils of this
" Fieldless " type
is that inter-
action between
adjacent coils is
reduced to a mini-
mum. This has
a very important
bearing upon the
layout of a
receiver and
enables a far
more compact
arrangement to
be adopted than
would otherwise

be the case. This accounts for the
compactness of the " Night Hawk."
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The "Night Hawk" continued

The Circuit -
The theoretical circuit illustrated in

Nig. 1 is a modification of the now well-
known " Elstree Six." circuit, but
whereas in the latter double condensers
are used with a tapping at the middle
point, in. the Night Hawk a similar

and although in very many cases this
will not be used, as the set will give
ample strength without, there are
times when on distant stations it will
be found most valuable, and in any
case it will increase selectivity when
razor-sharp tuning is needed.

The compact layout of the eat  will be apparent from this view, showing
the valves and coils in position.

effect, is obtained by using single
variable condensers with two small
fixed condensers shunted across them,
the tapping being taken at the point
of contact between the two condensers.
Again, in place of the 100,000 -ohm
resistances, 1-rnegohm gridleaks are
used. Following the detector valve,
we have one stage of choke amplifica-
tion and one stage of transformer -
coupled amplification, the combination
of the two methods giving particularly
good reproduction with a variety of
makes of low -frequency transformer.

Controls
We are now in a position to examine

the set more in detail. The front
panel carries, as you will see, three
dials and a small knob. The first dial
tunes the first grid circuit, the second
dial the second grid circuit, and the
third dial the detector valve grid cir-
cuit, as might be imagined. The small
knob in the top right-hand corner
affords a very' delicate reaction control,

No Special Terminals
You will look in vain for the ter-

minal strip, for there is no such com-
ponent in the whole set. The abandon-
ment of the conventional terminal strip
may be looked upon by. many readers
as a revolutionary step, but in think-
ing out the design I realised that by
careful. layout, not, only. could, the
wiring be simplified but expense could
be reduced in abandoning the conven-
tional arrangement. Instead. of all the
leads being brought across the set to
one point, thus adding to the compli-
cation of wiring, the various com-
ponents have been so arranged_ with
terminals upon. them that leads can
be. taken straight from vital parts to
the outside. The points to which, these
leads should- be attached will be found
in the special wiring instructions.
The cabinet is provided with drilled
hell at the back through which the
flexible leads can he taken. It will
thus be. seen that no leads of. any kind
disfigure the front of the panel, while
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the aerial lead, which for appearance
may be made of silk -covered flexible
wire, is the only one which is not con-
cealed by the cabinet itself, this
passing out through a hole in the side.

Follow the Instructions
Before starting constructional work,

I want to emphasise once. again the
great importance of foyowing very
strictly the exact layout of the wiring

' of this instrument. In the old dais
, with relatively insensitive ree.eivers in

which various losses were crudely com-
pensated for by a further tightening
of the reaction setting, it was often
possible to interpret, a theoretical cir-
cuit diagram in a variety of ways with
precisely the same results. In the case
of a modern sensitive receiver with
efficient, high -frequency stages, the dis-

position of the wiring may
make or mar the success of a
receiver, and when I tell you
that the functioning, sensitivity
and selectivity of the present
set were completely changed by
what might appear to many

readers to be simple changes of wiring,
you will realise that I am not exag-

. gerating when I say that to follow the
layout exactly is essential to obtain
complete success.

Another interesting point is that
when the present radio -frequency
choke was substituted for a less effit.
cient type the size of the reaction con-
denser had to be completely changeil.
With a less efficient choke, a small
variable with several plates had to be
used, and its maximum was scarcely
enough at the top of the condenser
scale to give oscillation control. When
the change for a more efficient type
was made, the minimum of the reac-
tion condenser was found, to be too
high, and: as a consequence it had to
be changed for a type with much
smaller maximum and minimum capa-
cities.

Condensers
The set of fixed condensers of .0001

should be ordered matched, and the
T.C.C. condensers can be, obtained
guaranteed with an accuracy of 2 per
cent., at a very small increase over
the normal cost. Straight -line -fre-
quency condensers are used, as the
variables, but it must not be taken as
any condemnation of the straight -line -
wavelength type. Electrically both
will be found equally, efficient, but the
disposition of wavelength, on the
S.L.F. is somewhat different from

(Continued, on page 1125.)
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DO you know how to allow for
hand capacity in a set which is
troubled therewith? Can you

decide quickly what is the matter with
a set which is afflicted with what is
known as " overlap "? Do you know
the most certain method of picking up
a distant station upon a receiver which
has two or three separately tuned cir-
cuits? If you do not feel able to
answer all these questions with an un-
hesitating affirmative, perhaps some
of the following notes will be of use to
you : -

Hand Capacity
Let us take first the question of

hand capacity, by which I mean the
question of what to do when operating
a set which suffers from this trouble.
I do not propose to go into the various
methods of removing hand capacity by
using the correct connections to vari-
able condensers, employing screens and
so on, because these matters have
already -been dealt with at various
times, and it may be assumed that the
reader is familiar with them. Never-
theless, it does sometimes happen that
one is presented with the problem of
operating a set in which hand capacity
effects are bad, and in which there is
no time to make alterations.

What it is
Let us make quite sure that we

understand exactly what is meant by
" hand capacity." Strictly speaking,
these are effects taking the form of
alteration of tuning when the hands
are placed upon certain of the operat-
ing controls, usually the dials of the
variable condensers. This alteration is
the natural result of the fact that the
hands of the operator possess a certain
capacity to the various parts in the
set, so that they upset the tuning when
placed in close proximity to those
parts. For example, when you place
your hand upon a variable condenser
you add a certain small amount to the
capacity of that condenser, and so alter
the tuning of the circuit in which the
component is situated.

THINGS THAT EVERY
OPERATOR SHOULD KNOW

By G. P. KENDALL, B.Sc.

There are numerous useful hints which the experienCed
operator can give to those who are new to the art. Mr.
Kendall shows in this first article on operation how skilful
operating may assist in improving the results obtained

from a receiver.

The Usual Effect
In most eases, then, we may take it

that the effect of placing one's hand
upon one of the operating controls is
to add capacity to the circuit, and
therefore to increase the wavelength to
which it is tuned. With this fact in
mind, it becomes easy to see hOw we
may allow for these objectionable
effects in tuning, and so adjust our
sets that when the hands are removed,
they will be found to be correctly tuned
to the desired station.

The First Step
The first thing to be done is ob-

viously to discover how much capacity
is added to the circuit when one places
one's hand upon a variable condenser,
and this is fairly easily done. With
one of the receivers of the latest non -
radiating variety-that is to say, one
in which it is possible to make one of
the circuits oscillate without dahger
of causing interference-the procedure
is as follows :-Tune in a distant
station and throw the non -radiating

* * *
"In tuning a two -
dial set, the pro-
cedure is to set
one dial at zero
and revolve the
other slowly and
carefully through-

out its scale."

* * *

part of the set into oscillation. Now,
with the hand upon the tuning con-
denser of the circuit which is oscillat-
ing, proceed to tune in to the silent
point of a carrier -wave. Next, lift
the hand off the condenser and note to
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what pitch -the squeal rises as a result
of the alteration of tuning produced
by taking the hand away. Place the
hand upon the condenser once more
and increase its reading until you hear
a squeal of the same pitch as you pre-
viously heard. Now remove the hand
once more, and the squeal should die
down again to the silent point if you
have correctly estimated the note.

You will soon discover how much to
increase the condenser, in order that
the carrier -wave may be hoard at its
silent point when the hand is removed,
and this difference of reading should
be noted, being found to be perhaps
11 degrees. Then simply regard this
figure as a sort of coaxection factor to
be used when operating that partibular
dial, and whenever you find a station,
simply add on the correction to the ap-
parent reading, and when you remove
your hand you should find that the
station will be heard properly.

Another Method
Having discovered the correction

factor for the dial of the condenser

tuning the circuit in the set which
it is permissible to set into oscillation,
it is necessary to discover the correc-
tion for the other dial, which will
probably be that of the condenser tun-

' ing the aerial or secondary circuit. It
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THINGS EVERY OPERATOR SHOULD KNOW continued

is not possible to adopt the same
scheme here without causing inter-
ference, so a little trial and error is
needed, increasing the reading of the

t. condenser a fraction of a degree at a
time, removing the hand each 'time,
and noting whether the signals come
in properly when the hand has been
taken away, A setting will soon be
discovered at which signals are heard
correctly, and disappear again when

circuits are maintained in resonance
with each other as searching proceeds,
a gradual sweep over the various
wavelengths of search being made.

For example, in a set with two tuned
circuits, the procedure is to set the.two
dials at such readings that the two
circuits are in tune with each other,
and then to proceed to vary them
simultaneously, keeping them in tune
with each other as this is done. To

 ss...-rt's1:.,'s

the hand is replaced ; the difference
between this receding and that given
when the hand is placed upon the con-
denser and the adjustment of the con-
denser altered to bring in the signals
once more should be duly noted, for
this is our correction factor.

Simplified Operating
When, you, have obtained the appro-

priate correction figure for each of the
dials in your set, tuning -in the distant
station becomes quite a simple matter,
even, when hand capacity. effects are
relatively bad, for you simply tune -in
with. your hands upon the dials, add
the. appropriate amount to the read-
ings, remove your hands,. and there is
the station. In the case of sets. which
it is not permissible to use in the
oscillating condition for the determina-
tion of the correction factor, of course,
you, can employ the other method
described for the first circuit of a non -
radiating type of set, and you will
soon obtain the desired. information,

Searching
Now, what about methods of search-

ing? There are two principal methods
of searching, one which can be used
when you are thoroughly familiar with
the set, and the other, one which most
of us have to employ at times when
using sets with. which we are not well
acquainted. The first is the method
of rotating the various dials simul-
taneously in, sympathy with each other
in such a way that the several tuned

.4 *
Is " looking -in"
to become a wide-
spread pastime ?
Here is a tele-
vision receiving
station, which is
now in operation
on Mr. J. L.
Baird's system.

* * oa

do this one must become acquainted
with the sound' heard' when the, two
circuits are in resonance, and, this
again is not, as a rule, a difficult
matter to discover. Generally, there
will be a faint sound of "liveliness,''
as it were, made up of a slight crackle
of atmospherics, stray Morse signals,
and so on,. and' it is possible to follow
this sound' round upon the dials with
just a little practice.

An Alternative
This is. a method which is familiar

to most: people, and can be learned
by anyone with, a little practice, but
it may perhaps be useful to. explain
the other method, which can be used
without any practice, even upon a new
and unfamiliar receiver. The scheme
is simply to adopt a. method of. vary-
ing the readings of the dials progres-
sively in such a way that all the pos-
sible combinations are tested. in turn
until the, correct one for the, desired
station is found.

In a two -dial set, for example, the
procedure is to set one dial, at zero
and. revolve the other slowly and care-
fully throughout its scale. If nothing
is heard; advance the first dial a couple
of degrees, and, try again, proceeding
in this way until all possible combina-
tions of settings have been tried.
(In a very sharplystuned receiver, of
course, it may be necessary to advance
one of the dials in steps of one degree
at a time instead: of two, lest a station
be missed.)
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1,77HEN. it becomes necessary to
VV mount a two- or three-way coil

holder on the outside of_ a wire-
less cabinet, leads from the coil con.
nections are generally taken through
holes, in the cabinet side to their cor-
rect positions in the receiver. 17 the
receiving set is designed with the up-
right panel and' baseboard, each time
the set is taken from its case the leads
under the screw heads in the coil
blocks must be released and pulled
through the holes in the cabinet before
attempting to slide out the panel and
baseboard.

To -avoid this, it will be found quite
useful to mount a pair of terminals

CAB/NET

JIBE /EBONITE
MOUNT

TERM/IVAL

HOLD/N6 N,vr

To Co, HOLDER TERMINALS

Fig. 1.-The ebonite strip carrying the
terminals is screwed to the outside of

the cabinet.

on ebonite strip, as indicated in
Fig. 2, The nuts holding the ter-
minals fit into holes recessed in the
ebonite, while the 1 -terminal shanks
pass through holes with a reasonable
clearance in the side of the cabinet,.
Two terminals should be mounted in-
side the cabinet for each coil 'block,
and then short, flexible leads from the
coil screws can be taken and soldered
on to the terminal shanks. The leads
inside the receiver can now be taken
to the terminals, and are easily
loosened when withdrawal of the set
from the cabinet is desired.

THE ELSTREE
"SOLODYNE "

Five Valves-One Dial
-Fifty Stations on the

Loud'Spealier.
Complete instructions for
building this " Wonder
Set " are to be found in
the September issue of

`MODERN WIRELESS'
SPECIAL AUTUMN
DOUBLE NUMBER

On Sale Now Price 1/6
_J

1135/1
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to Homer, Stentor
was the name of a Greek herald
in the Tran War whose voice
was as loud as that of 50
other men combined. As the
name for a new Cossor Power
Valve it is, therefore, peculiarly

appropriate.

THE WIRELESS CONSTRUCTOR I

Already a sensational success'
ALREADY technical experts and

radio journalists are enthusing
over the new series of Cossor

" Point One " Valves. " The best Valves
Cossor has ever made," said one, whose
name is a household word among home
constructors. " These new Cossor Point
One valves have quite converted me to
the 2 -volt idea," writes another promi-
nent radio journalist.' " Your new Valves
prove that this country has nothing to
learn from other nations in valve design,"
is an extract from a letter recently received
from a third expert.

We could quote numerous other letters
in similar strain, and it is significant that
many of those who have taken the trouble
to write to us during the past two or
three weeks are men who have grown up
in the wireless industry.

Men whose seasoned judgment in radio
technique is invaluable-men who are
not easily roused to enthusiasm by the
introduction of a new valve.

They are the men who are the pace-
makers of the whole Radio industry-
their opinions are the straws which show
which way the wind is blowing. And
there is unmistakable evidence that the

The wonderful
new Cossor
"Point One"
Dull Emitters
Plain Top :

For Detector or L.F. .. 14/.
(Consumption  I amp.)

Red Top :
For H.F. use .. .. . 1 4/.

(Consumption 'I amp.)

Stentor Two
For Power use .. . 18/6

(Consumption '15 amp.)
All operate at a voltage of from 12 volts to 2 volts.

0

Issued by A. C. Cossor, Ltd., Highbu.ry Grove, London, N5

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.

new Cossor Point One has been given
warmth of welcome accorded to no other
valve. Wireless enthusiasts have been
quick to realise the importance of the
wonderful new system of Coaxial Mounting,
which ensures perfect uniformity of charac-
teristic between all valves of the same class.
An exclusive Cossor feature. The broad-
cast listener, tired of frequent replacements,
has appreciated the tremendous advantage
of a shock -proof filament system which
ensures an incredibly long life. While
its exceptional economy in current con-
sumption (the new Cossor Point One
consumes only .1 of an ampere at 1 .8

volts) proves that there is now available
a valve capable of giving suTerb results
from ordinary dry batteries.

When your present valves become useless,
choose the new Cossor Point One Series
-the only valves in the to utilise
Coaxial Mounting. We can promise you
a new pleasure in Radio-greater volume-
improved stability-a fidelity of reproduc-
tion that will astound you-an increased
sensitiveness that will add miles and miles
to the range of your Set. And remember,
finally, the prestige enjoyed by Cossor-
the good name that stands squarely at the
back of every Cossor Point One and
Stentor Two.

Gilbert Ad. 5633
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A TRIUMPH FOR ELSTREE

2 VALVES GIVE 20 STATIONS ON THE LOUD -SPEAKER

The

Full Instructions for You to Build
"DISTAFLEX TWO"-An Elstree Star Set

Described by J. H. REYNER, B.Sc. (Hons.), A.C.G.I., D.I.C., A.M.I.E.E.

QUITE early in the history of
broadcasting, the possibility of
utilising one valve to perform

the double purpose of amplifying both
at 1,igh. frequency and low occurred to
the designers of receiving sets, and:
for some time there were ninny
varieties of dual amplification or
reflex circuits. The outstanding
example of this class of receiver was
the S.T.100, designed by Mr. John.
Scott -Taggart, which achieved con-
sidefahle popularity, and indeed' is
still treated by many as the standard
two -valve set.

Modern Requirements
Since the early days, however, con-

siderable development has been made
in the art of high -frequency amplifi-
cation. The increasing number of
stations working in Europe generally
has resulted in the possibility of a
large number of. different programmes

being received as well as that from
the local: station. Before such. stations
can be satisfactorily received, how-
ever, two essentials have to be fulfilled.

In the first place the receiver must
be able to eliminate the local station
within a few degrees on the dial, and
so receive the distant stations without
excessive jamming. In order to ob-
tain really good selectivity, and to
enable practically every other station
to be tuned in without any interfer-
ence from the. local station, a very
efficient tuning system is required..

Moderate Selectivity
There are many people, however,

who do not require the degree of
selectivity which is necessary to receive
stations working on wavelengths only
a few metres different from the local
station, and. are quite satisfied, with a
reasonable degree of selectivity only,
which will permit the reception of 15

to 20 stations on the loud -speaker free
from interference. At the same time
a certain amount of selectivity is
necessary to separate the various dis-
tant stations which are working so
close, together that they will jam each
other on an ordinary simple eirent.

The Demand' for Economy
These conditions can be complied

with in an ordinary five -valve receiver
comprising two stages of high -fre-
quency, a detector, and two stages of
low -frequency amplification. For some
people, however, a set of this descrip-
tion is not feasible. The cost of
running, demands a large accumulator
and a high-tension battery of ample
capacity, while of course the fact that
five: valves are required is also a point
for consideration.

If it were possible to obtain results
comparable with those from. an
ordinary five -valve receiver with a

1986
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The "Distaflex Two" continued

smaller number of valves, utilising the
reflex principle, then there is no doubt
that the reception of these distant
programmes would become a much
more practical proposition to many
people.

A

Fig. 1

the left-hand figure (a) we have a
simple tuned circuit. The middle
tapping of the coil is at a potential
midway between the potentials of the
two ends. There is obviously some
similar point in the middle of the

A

a, b and c).-Illustrating the new reflexing principle. which is
used in the receiver.

Two Valves for Five
With this end in view some exten-

sive research work has been conducted
at the Elstree Laboratories to produce
a receiver comprising two high -fre-
quency stages, a crystal detector, and
two low -frequency stages, two valves
only being utilised and made to per-
form the double function of high- and
low -frequency amplification.

A New Principle
This has been rendered possible by

the use of an entirely new principle
of reflexing. It is necessary that the
presence of the low -frequency trans-
formers utilised in the receiver shall

condenser somewhere, and these two
points would therefore be at the same
potential.

In order to obtain this centre
tapping on the condenser, we utilise a
dual condenser for tuning, when the
two points, the centre -tap on the coil,
and the middle point on the condenser
are both at the same potential, and
we can therefore connect our low -
frequency transformer across these
points as shown in Fig. 1 (b).

Separating H.F. and L.F.
Since both valves are carrying both

high -frequency and low -frequency cur-
rents, it is necessary to obtain some

the receiver, the complete circuit being
as shown in Fig. 3. The three tuned
circuits are each tuned with a dual
condenser, a crystal detector being
connected across the last tuned cir-
cuit. In order to minimise damping
as far as possible, the detector circuit
is only connected across one-half of
the coil instead of the complete coil,
A jack is inserted in series with the
detector, so that telephones may be
plugged in at this point with the
receiver working as a simple two H.F.
and detector circuit. On withdraw -

KT,

Fig. 2. --The separation of the H.F. and
L.F. currents is achieved, an H.F. choke

being used in the anode circuit.
ing the telephones, the primary of the
first transformer is connected in cir.
cuit, and the receiver operates as a
reflex.

TWENTY STATIONS ON THE LOUD -SPEAKER.
The following stations were received on a simple 60ft. aerial, 20ft. high, the strength in all

cases being sufficient to operate a loud -speaker.
The dials read approximately together, although a slight difference of 1 or 2 degrees

may be observed at certain points of the scale.
Dial Dial

Station. Reading. Station. Reading.
Liege ... 54 Manchester (slight
Hanover - 59 interference by
Dundee ... 66 London) ... .. 88
Nottingham ... - 70 Oslo ... .. 90

Hull 72 Bournemouth .. 91.5
San Sebastian 78 Dublin .. 94
London ...  82 Newcastle ... 98

in no way affect the high -frequency.
tuning circuits, in order that the
necessary selectivity and high -fre-
quency amplification may be unim-
paired. If we could connect the low -
frequency transformers across two
points in the circuit which were
always at the same high -frequency
potential, we should achieve this ob-
hect, and this is the principle which

as been adopted.

The Circuit
The development of the circuit is

shown diagrammatically in Fig. 1. On

Dial
Station. Reading.
Muenster ... 99
Glasgow ... 101
Radio Toulouse 103
Belfast ... . 106
Leipzig .........112
Frankfort ... 115
Birmingham ... -. 117
Aberdeen ... ... 122.5

method of separating these currents
in the anode circuit. In order to
achieve this, therefore, a choke feed
has been obtained, The principle
adopted is illustrated in Fig. 2. The
high -frequency currents go through the
small condenser C and the primary of
the H.F. transformer on to the next
valve, while the low -frequency cur-
rents pass through the high -frequency
choke and the primary of the L.F.
transformer.

Alternative Circuits
These are the essential principles in
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Neutralised H.F. Stages
The secondary of the first trans.

former is connected in the grid circuit
of the first valve, after which the low.
frequency currents pass through the
paths allotted to them and are taken
off from the anode of the second valve.
In this latter circuit an alternative
jack or telephone connection is pro.
vided, so that tuning -in may be
carried out on the telephones if
desired, when a removal of the plug
will place the station on the loud=
speaker.
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The "Distaflex Two"
Both the high -frequency circuits are

neutralised, the second neutralising
condenser being mounted on the panel
hi order to provide a reaction control.

AERIAL

2
L,

L2 3

4

61

EARTH

Fig. 3.-The complete circuit of the Distaflex Two." The dotted lines represent the screens of the screened
coils, the windings being numbered to correspond with the numbered terminals on the coil bases.

In marking out the panel, of
course, all scriber lines should be made
on the back of the panel, so that the
positions of. the components will be

minals in the middle for the L.T. and
H.T. batteries. In order to simplify
matters, only one high-tension battery:
tapping has been used.
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Constructional Details
The first procedure is the mounting

lef the three dual condensers, the fila-
ment rheostat, the panel -mounting
neutralising condenser, the two double
eircuit jacks, and the crystal detector
upon the main panel. The positions
of these components will be seen

reversed:, and this should be borne in
mind when this operation is carried
out.

Terminals
The next operation is the drilling of

the terminal strip which, -runs, along,
the whole length of the back of the
set. Holes should be drilled: for, the

The terminals are carried on a strip of ebonite which runs for the full
length of the baseboard.

clearly from the panel diagram sup-
plied, Which gives the positions of
the holes looking from the front of
the panel.

eight terminals necessary in, the posi-
tions shown. The right-hand pair are
fur the aerial and earth, the left-hand
the loud -speaker, and the four ter -
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The panel' may now, be screwed into
position on the baseboard, and the
baseboard, components laid out in their
appropriate positions. The three coil
screens.aremounted behind the respec-
tive condensers, the distance apart
being a little greater than that
between the condensers, as shown.
The two L.F. transformers are
mounted in the space between the
variable condensers, as will be seen
from the layout provided. The re-
mainder of the components can be
fitted in the positions shown without
any difficulty, and when all the com-
ponents have been suitably spaced
they may be screwed into position.

Wiring
The receiver is now ready for wir-

ing up, and little difficulty will be
experienced as every component is
readily accessible. It is advisable to
remove the covers: from the screened
coils and also . the coils themselves
during the wiring -up process, as this
enables one to obtain easier access to
the terminals on the base. In some
cases it has been found that in transit
the terminals on the base of the
screens become slightly loose, and as
this would give rise to a fault when
the receiver is completed, each unit
should be examined carefully to ensure
that this has not happened. It is
better to make sure of this point when
commencing to wire up the set rather
than to discover it later on, and have
to dismantle a portion. of the receiver
in order to put the matter right.

The filament circuit may be wired
first, after which the connections to
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A Star Set of Universal Appeal
the screened coils may be made. The
high -frequency side of the circuit may
be wired almost completely without
troubling about the low -frequency

5/1 "2

After the high -frequency wiring has
been completed, the necessary connec-
tions to the low -frequency trans-
formers and jacks may be made, and

21- A

0

Valves to Use
The principal difficulty with this

receiver had been that of rendering it

e

6%2

CRYSTAL

JACK2

3/4:1'1/4

Fig. 4.-The drilling layout of the panel is simple, only one filament rheostat being employed. Blueprint No. C.I063A.

side, which is to all intents and pur-
poses a separate circuit.

BUILD THIS SET WITH-
One ebonite panel, 21 in. by 7 in. by
in. (Clayton.)
One cabinet to suit with baseboard

131 in. deep. (A cabinet with two glass
panelled doors, which makes a very
attractive finish, is supplied by Messrs.
Caxton Wood Turnery Co., Ltd.) That
shown on page 1056 is of different make.

Three .0005 dual condensers (Collinson)
with 4 in. dials.

Three split -secondary transformers,
250 to 550 metres. (Daventry coils may
be obtained if desired.)

Three coil screens and bases. (Hume. -
Jones & Co.)

Two vibratory valve holders. (Ben-
jamin.)

Two H.F. chokes. (Lissen, Ltd.)
One baseboard -mounting neutralising

condenser. (Bowyer -Lowe Co.)
One panel -mounting neutralising

condenser. (Bowyer-! owe Co.)
One all-purpose L.F. transformer.

(Ferranti.)
One 2nd stage L.F. transformer. (In

this case an R.I. multi -ratio has been
adopted, so that the most suitable ratio
can be chosen.)

One filament rheostat. (C.A.V.)
Two double circuit jacks. (Bowyer -

Lowe Co.)
One panel mounting crystal detector.

(R. I., Ltd.)
Two .0001 fixed condensers. (Dubilier

Co.)
One .002 fixed condenser. (Dubilier

Co.),
Two pairs grid bias battery clips.

(A. F. Bulgin.)
One .0003 fixed condenser with 2

megohm leak. (T. C. C.)
One ebonite strip, 21 in. by 2 in.
Eight terminals.
A quantity of Glazite and a short

length of flex.
Radio Press panel transfers.

Approximate cost, £.6.

this will complete the wiring of the
receiver.

When the receiver has been com-
pletely wired, it may be placed on test
and the necessary preliminary adjust-
ments made. The first thing to do is
to place the three H.F. transformers
in position in the screening coils, and
to place the shields over the coils.
Care must be taken that the shields
make a good tight fit with the cases.
In some instances it is found that all

capable of handling the large volume
from the local station. With an dB,.
cient high -frequency amplifier such as
we have here, the signal strength
applied to the detector is considerable,
and' the two dual valves therefore
have to handle a very large H.F. cur-
rent and a still larger L.F. current
superimposed.

It is thus essential to utilise a valve
having a very long characteristic. A
low -impedance type of power valve is

This photograph shows clearly the arrangement of the wiring to the
jacks and terminals.

the screens are not exactly inter-
changeable, so that when 'a screen is
removed from its base it should be
returned to its correct position and
not placed on any other base.
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essential, therefore, and in fact if the
receiver is to be used close to a local
station, it is desirable to use a valve
having an even .ower impedance than
usual,
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The "Distaflex Two"
With Other Valves

This is not absolutely necessary,
however, unless exceptional volume is
required from the local station. With
an ordinary low -impedance valve there
will .be a tendency to blast when
receiving very loud signals, owing to
the fact that the valve cannot handle
the volume, and this may be cured
either by dimming the filament
slightly by means of the filament
rheostat provided or by mistuning the
aerial circuit.

A Limiting Device
The grid condenser and leak, which

is provided in the grid lead of the
second valve, is to some extent a pre-
ventive of this blasting. The position
of this component may have occa-
sioned some surprise, since the rectifi-
cation in the receiver is provided by
a crystal.

The function of the condenser and
leak in this case is not to provide any
rectification, and in fact it does not
do so, because the return circuit of

this grid is connected to a consider..
ably negative potential. It acts
rather as a limiting device on very
strong signals, tending automatically
to increase the grid bias potential and
to minimise the blasting.

Grid Bias and High -Tension
The grid bias which is provided on

each of the valves should be consider-
able, the actual value depending upon
the valve in use and the high-tension
voltage. Owing to the large volume '

CRYSTAL
DETECTOR

JACK2

JACK/

3

C7
002

N.C.2

TOP LINE Of
BASEBOARD

BOTTOM EDGE OF

PANEL

.0005

oomansolP

S/ZE OF BASEBOARD:

21"X/3%2 X58"

N.C./

0

LOUD SPEAKER - EARTH AERIA4.

Fig. 5.-A useful check may be kept on the wiring by crossing out each connection in the instructions on the
opposite page as it is completed. Blueprint No. C.1063B of this diagram may also be obtained.
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Begin and Build It Now
which these valves have to handle, it
is advisable to use as large a high-
tension voltage as practicable, about
100 or 120 volts being satisfactory for
ordinary purposes. With such volt -

Join Aerial terminal to terminal 1 of right-
hand coil base.

Join Earth terminal to terminal E of right.
hand coil base, thence to terminal 2, to one
filament contact of V1 valve holder, to ter-
minal E and terminal 2 of centre coil base,
to one filament contact of V2 valve holder,
to terminal E and terminal 2 of left-hand
coil base, and to spindle of variable condenser
C3.

Join H.T. positive terminal to P1- terminal
of L.F. transformer T3 T4, also to one side
of fixed condenser C7 and thence to bottom
contact of Jack 2.

Join H.T. negative terminal to L.T. positive
terminal and to one terminal of filament
rheostat Rl.

Join L.T. negative terminal to terminal 2
of centre coil base.

Join right-hand loud -speaker terminal to
lower right-hand contact of Jack 2.

Join left-hand loud -speaker terminal to
upper left hand contact of Jack 2.

Join top contact of Jack 2 to one side of
R.F. choke 2 and to remaining side of fixed
condenser C7.

Join inner (nearest panel) fixed, vanes of
variable condenser- et to terminal 8 of right -

low -frequency oscillation. When this
receiver is correctly adjusted it will be
found that all signals cease when the
crystal is removed. There may be a
very faint background of signals

. WIRING IN WORDS

Place both of the neutralising con-
densers about one-third of the way
round, and then tune in to the local
station. No sign of oscillation should
be observed, but if the set tends to

AU directions are given as viewing the set from the back.

hand coil base, and thence to moving vanes
of condenser N.C.1.

Join moving vanes of Cl to Grid terminal
of L.F. transformer T1 T2.

Join Grid bias terminal of T1 T2 to terminals
4 and 5 of right-hand coil base.

Join outer fixed vanes of Cl to terminal 3
of right-hand coil base, and thence to grid
contact of Vi- Valve holder.

Join remaining Mnninal of filament rheostat
R1 to remaining filament contacts of V1 and
V2 valve holders.

Join inner fixed vanes of variable condenser
C2 to terminal 6 of centre coil base, and also
to moving vanes of condenser N.C.2.

Join spindle of C2 to SO terminal of L.F.
transformer T3 T4.

Join outer fixed vanes of C2 to terminal 3
of centre coil base, and thence to one side of
fixed condenser C6.

Join other side of C6 to grid contact of
valve holder V2.

Join terminal 1 of centre coil base to one
side of fixed condenser C4.

Join other side of C4 to anode contact of
valve holder Vi, thence to fixed vanes of
condenser N.C.1, and to one side of R.F.
choke 1.

Join other side of R.F. choke 1 to P2 ter-
minal of L.F. transformer T3 T4.

Join terminal S2 of T3 T4 to terminals 4
and 5 of centre coil base.

Join fixed vanes of condenser N.C.2 to
anode contact of valve holder V2, also to one
side of fixed condenser C5 and to remaining
side of R.F. choke 2.

Join remaining side of C5 to terminal 1
of left-hand coil base.

Join inner fixed vanes of variable condenser,
C3 to terminal 6 of left-hand coil base.

Join outer fixed vanes of C3 to one side of
crystal detector, and also to terminal 3 of
left-hand coil base.

Join other side of crystal detector to top
contact of Jack 1.

Join bottom contact of Jack 1 to terminals
4 and 5 of left-hand coil base.

Join upper left contact of Jack 1 to Plate
terminal of L.F. transformer T1 T2.

Join H.T. + terminal of T1 T2 to lower
right contact of Jack 1.

Attach flex leads with battery wander -
plugs to the following points : spindle of
variable condenser Cl ; terminal E of right-
hand coil base ; S 0 terminal of L.F. trans-
former T3 T4 ; terminal E of left-hand coil
base.

ages from 6 to 9 volts negative at least
is required on each valve grid in order
to avoid blasting, and also to avoid
rectification by the valves, themselves.

* * co

The correct lay -out of
the components and
wiring is of great im-
portance, and this view
should furnish useful
supplementary informa-

tion to Fig. 5.

Final Adjustments
As with, all reflex circuits, the dual

valves must not be allowed to rectify,
as otherwise there is a tendency to

when receiving the local station, but
on other stations no signals whatever
will be heard.

Having chosen the valves and bat-

teries, therefore, the telephones should
be inserted in the No. 1 jack. This
connects up the receiver as a straight-
forward 2 H.F. and crystal circuit.
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oscillate at any point, one or other
of the neutralising condensers should
be adjusted slightly until no such
oscillation is produced.

Neutralising
Then move the dials in unison, that

is to say, keeping the dials approxi-
mately the same from top to bottom
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THE DISTAFLEX TWO-continued

of the scale, swinging the aerial con-
denser over 5 or 10 degrees on either
side of the actual tuning point, and
noting whether any tendency to oscil-
late is observed. If the receiver
bursts into oscillation, this should be

checked by a slight movement of the
neutralising condensers one way or the
other, and by this means a position
will readily be found in which the
receiver is stable over the whole
range. The baseboard -mounted con-
denser is then left fixed, while the
panel -mounted condenser is utilised to
apply deliberate reaction.

The L.F. Stages
The telephones may then be removed

from jack No. 1 and inserted in jack
No. 2, when the reflex portion of the
circuit will come into operation, and

The grid bias batteries are housed
inside the cabinet, secured in special
clips at each end of the basebcard.

the signals will be considerably in-
creased in volume. The tuning will
be found to be practically the same as
when using the receiver as 2 H.F.
and a crystal, the only difference

being that two note -magnifying valves
have been added. It is a good plan,
therefore, to search for the various
stations required with the telephones
in jack No. 1 until some skill in the -
use of the three dials is acquired.

* * *
The neutralisingcondenser
mounted on the
baseboard is set
when the receiver
is first tested, and
then left, the panel
neutralising con-
denser being used
for reaction

control.

* * *

As long .as the three dials are
rotated exactly together little diffi-
culty will be experienced in finding
the stations. The aerial dial will be
found to be slightly different from the
other two owing to the effect of the
aerial capacity, but this is usually
only a matter of two or three degrees,
and the correct tuning positions will
readily be found.

Stations Heard
The approximate positions of the

various stations will be shown from
the accompanying test report, which

gives a list of some 20 stations which
were all received on the loud -speaker.
The aerial employed for the tests was
quite a simple 60 -ft. aerial about
20 ft. high, so that conditions were
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O&M,S0t90&9Z(M3cf?30e(000 00 NEWS IN 0
o ADVERTISEMENTS 00
esco oee elm? 136, e.s.e

Messrs. Falk, Stadelmann & Cb.
Ltd., request readers to write for their,
catalogue, in which appear full descrip-
tions of their products-including the
Variform low -frequency transformers.* *

Readers are invited to send for illus-
trated leaflets dealing with the
comprehensive range of Benjamin
Products. It is interesting to note
that this Company announce in their
advertisement the marketing of the
Benjamin Radio Valve.

* *
The advertisement of the Varley

Magnet Co. gives particulars of the
new Varley Multi -Cellular high -fre-
quency choke.

*
Messrs. Hart Accumulator Co.,

Ltd., request readers to write their
department W.C.R. for full particu-
lars of Hart. batteries.

* *
Messrs. Pettigrew & Merriman

(1925), Ltd., advertise their willingness
to send the Newey Catalogue of Radio
Components to any reader.

An announcement of the " Brande-
set " receivers is made in this issue by
the manufacturers of the well-known
" Brandola " and " Table -Talker
loud -speakers.

No. J.105 is a very interesting
pamphlet on the Igranic Super-
heterodyne, which Messrs. Igranio
Electric Co., Ltd., will send to readers
on receipt of a postcard.

In their advertisement, Messrs
Bowyer -Lowe Co., Ltd., give parti-
culars of their Gang -control condenser,
especially designed for the Elstree
" Solodyne." Full particulars of this
and other products of this Company
can be obtained by writing for the
latest number of the Bowyer -Lowe
Radio News.

equal to those obtaining under average
circumstances.

By placing the dials approximately
in the positions shown, and swinging
them one after the other one or two
degrees on either side, the stations
may be picked up with comparative
ease. After practice has been acquired
in this manner, the telephones may be
inserted in jack No. 2 and the full
capabilities of the receiver may then
be judged. It will be found, as .a
matter of fact, that in many cases the
stations can be tuned in direct on the
loud -speaker when the settings have
become known and a little experience
in tuning has been acquired.

(Concluded on page 1118.)
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DEMONSTRATIONS OF

RADIO PRESS STAR SETS
The New Elstree Developments Explained

RADIO PRESS LECTURERS TO TOUR THE COUNTRY

WE are pleased to be able to
announce to our readers that
Radio Press, Limited, the pro-

prietors of this journal, and also of
Modirn Wireless and Wireless, are
proposing to arrange to tour the
country and give lectures on and
demonstrations of
the new develop-
ments which have
resulted- from the
research work in
their Elstree Labo-
ratories.

Radio Press
Designs

The Radio Press
designers have in
the past enjoyed a
considerable repu-
tation by reason of
the receivers which
they have produced;
and Radio. Press
sets have been, ex-
tremely popular in
the past. In the
catalogues issued
by the principal
firms catering for
constructors, more
than 90 per cent. of, the designs are
those published in Radio Press
journals. Now every Radio Press
designer realises how revolutionary
are the new developments which have
come from Elstree. It is therefore the
intention of Radio Press, Limited, to
endeavour to create a great revival of
interest in radio by demonstrating the
new receivers and showing how much
superior they are to the older designs.

The Elstree "Solodyne "
In. the September issue of. Modern

Wireless, which was published on Sep-
tember 1, are given the details of a
Radio Press Star set, the Elstree
" Solodyne." With this remarkable
receiver it is possible, by adjusting a
single dial, to bring in numerous
stations at full loudspeaker strength.
This; receiver is to be demonstrated. by
Radio Press, Limited, in different
parts, of the country.

It is obviously out of the question
to make arrangements for every one
of our readers to see and operate the
" Solodyne," but wireless enthusiasts
who attend the lectures and demon-
strations will be able to spread the
news of the success of the receiver and

The Elstree "Solodyne," described in
Wireless," is one of the sets which

the September issue of " Modern
it is proposed to demonstrate.

to encourage others to build it and see
for themselves.

It. will only be possible to visit the
principal towns. The lectures will
deal with the research work which is
done at Elstree, and the " Solodyne "
and possibly also other sets will be
demonstrated.

Dates of the Lectures
It is impossible to give the dates of

the lectures in THE WIRELESS CON-
STRUCTOR, since it is only a monthly
publication. You are therefore
requested to send, a postcard.
addressed " Lecture Tour," Radio
Press, Limited, Bush House, Strand,
London, W.C.2, giving your name and
address, and stating the maximum
distance which you are prepared. to go
to hear the lecture.

When a lecture is arranged, the first
people to be invited, will be these
whose cards we have received, and we

shall communicate with them before
the lecture is given.

Reserved Accommodation
Details of the Lecture Tours will

also be published in Wifeless, although
we advise readers to send us a card,

as in that case
accommodation will
be specially re-
served for them. It
may occasionally be
necessary to give
the same lecture
several times over
in a big town.

The Secretaries of
Radio Societies in
or near big towns
who are prepared to
assist in the
organisation of the
lecture and demon-
stration locally are
also asked to com-
municate with us.

This new move
will; we feel, in-.
spire the greatest
confidence in those
who read our jour-
nals, and will show
that we are anxious

to do everything possible to encourage
our readers to proceed at once with
the construction of the Radio Press
Star sets.

THE

"ELSTREFLEX"
By JOHN SCOTT-TAGGART,

F.Inst.P., A.M.I.E.E.

The first details of this new Star
Receiver, the latest development of
the Elstree Laboratories, appear in
the issue of WIRELESS " dated

September 18th,

NOW ON SALE. Price 2d.

A FREE GIFT WITH EVERY COPY
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T is time, I think, that a really
authoritative article was written
on the subject of condensers fixed

and variable, and since no one else
seems to be tackling the job, I sup-
pose that I had better take it on
myself. There are scores of makes of
variable condenser on the market,
each of which is a very great deal
better than any other; this must be
true because the makers always say so,
and surely to goodness they ought to
know what they are talking about.

Those Mystic Signs
The symbol used by you, by me, and

by others of the common herd for the
variable condenser, when we make
what we are pleased to call diagrams,
is

Only the Very Great are permitted
to employ the symbol

The difference between a

and a

is precisely the same as that which
exists between a souldering iron and a
soddering iron. Personally I employ a
slight variation of the first symbol for
many variable condensers, drawing it
thus:

The reason is that if, when sitting
at my table, I draw it like this:

the arrow points exactly in the direc-
tion of the dustbin.

The're are three main classes of
variable condenser: the straight -line -
capacity, known professionally as SLC,
the straight-line-waVelength (SLW),
and the straight -line -frequency (SLF);
there is also a fourth sub -class known
as KLA, or kinky -line -anything.

Theory and Practice
The principle of the straight -line -

capacity condenser will be readily
understood from inspection of Fig. 1,
which shows the calibration curve of
one of these instruments, It will be
observed that, barring accidents, such
as will hiippen, a steady increase in

. . birds' nests in
the condenser . . .

the capacity takes place as the knob
is rotated in a clockwise direction by
the supple wrist of the user. The
almost infinitesimal deviations from
the straight line, which will be found
if the diagram is inspected closely,
are due to slight defects in the con-
tact between the spindle of the mov-
ing plates and the bush. These are
often caused by the presence of birds'
nests in a condenser that has been
in use for some time; precautions
should, therefore, be taken to exclude
our little feathered friends from the
cabinet of the wireless set. Even a
new condenser, however, may show
distinct signs of wonkiness, for many
manufacturers have so concentrated
on the SLW, SLC or SLF ideas that
they have no time to think about SLS,
or straight -line -spindle.

Straight Curvature
Turning now to the straight -line -

wavelength principle, I present to
/1 1/

' 10

. . probably a pair of
broken ear -drums . . .

your notice Fig. 2, which shows
exactly how condensers designed on
these lines carry out their duty. It
will be seen that from 0 to 30 deeTees
or thereabouts the straight line forms
a graceful curve; but if we refer, as we
frequently do in wireless, to straight
lines as curves, then why, I ask you,

October, 1926

should we not call a curve a straight
line once in a way? From this point
progress is upwards on true Excel-
sior ,lines until the 60 -degree mark
is reached, where a slipping knob
gives us a breathing space for a spell.
Then we have another slopilinear bit,
followed-are we not talking about
variable condensers?-by a fall and a
rise (and probably a pair of broken
ear -drums) due to touching plates.
With the exception of the initial

slight curve, however, all the lines are
straight, so that the condenser has
lived up to its name.

For the Mathematician
A straight -line -frequency, or, as I

prefer to call it, straight -line -fre-
quently condenser, is exceedingly use-
ful for those who like to spend their

O

O
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.00045
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.0003

0003

0002

.0002

000/5

-000/

-00005

20 40 60 80 /00 /20 /40
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Fig. 1.-The curve of a straight -line -
capacity condenser. Careful inspection
of the bushes may lead to the dis-
covery of the birds' nests which often

cause the deviations shown.
evenings in working out the formula
x = 300,000,000 or conversely F

F
200,000,000: Actually this formula is

A
not quite correct, since the spend of
light is not exactly 300,000,000 metres
a second; but this does not very
greatly matter, since the answers pro-
duced by most enthusiasts would be
incorrect in any case. I do not give
a typical curve of the SLF condenser
since I am not good at kilocycling,
but it follows the same general lines
as those seen in Fig. 1 and Fig. 2.

/60 /80

Refinements
We come next to refinements in

condenser design, such as the integral
vernier and the slow-motion dial.
Both of these devices were designed
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The Truth (?) About Condensers-continued
to facilitate fine tuning, and they do
so in a remarkably effective way.
The word " vernier " is almost as
blessed as Mesopotamia; like charity
it covers a multitude of sins. Origin-
ally the word " vernier " was applied
to delicate apparatus which enabled
you to obtain a reading, in tenths,

. without spoiling the
temper of their families . . .

hundredths or thousandths of a coarse
main scale; in wireless it is used to
describe a method which prevents
you from obtaining any reading at all.,

Constant Entertainment
The variable condenser of the baser

sort, with a still baser integral
vernier, can be relied upon to ensure
that the enthusiast has never a dull
moment. It consists as a rule of a
main spindle, carrying the moving
plates, through which has been drilled
a slightly eccentric hole. Through
this passes a secondary spindle carry-
ing a single plate which meshes with
a lone fixed plate, at the far end of
the instrument. Since the vernier
spindle does not like to be left out of
it when the main spindle is moved,
it travels to and fro whilst the coarse
adjustments are made.

Fine work is accomplished by means
of the knob attached to the vernier
spindle. When this is moved it
carries the main spindle with it, thus
making it the easiest thing in the
world to make a fine movement of
fifteen or twenty degrees in either
direction. Many a Londoner who
has never previously heard Manchester
has been able to pick up 2ZY through
the help of the integral vernier con-
denser, the Northern station having
been brought in by a sudden and for-
tuitous upward leap of its plates.

More Entertainment
The slow-motion dial is designed

somewhat on the lines of the gear -box
on a motor -car. The idea is that
since most of those who have made a
hobby of wireless for any length of
time are afflicted with Knob-Wangler's
Twitch, it is impossible for them to
make a small increase or decrease in
their dial settings without some
arrangement containing cogs, pinions,
and other bits and pieces to help
them. Some slow-motion dials are
exceedingly useful for strengthening
the wrists. lf, for example, you
choose one with a reduction of 300 to

1, you will have to give its knob about
a hundred complete turns in a clock-
wise direction when you wish to
ascend from London to Birmingham,
and an equal number in an anti-
clockwise direction when you desire to
reverse the process. Some of the
handiest slow-motion dials are those
which free -wheel for about ten degrees
when you change the direction.
These can be strongly recommended to
confirmed knob twiddlers, who can sit
happily.. waggling their dials of an
evening without spoiling the temper
of their families by constantly alter-
ing the tuning.

A Fascinating Sport
Another most interesting type is

that in which progress upwards or
downwards is accomplished by means
Of a series of jumps; with these in
use one's wireless evenings are simply
packed with delightful surprises.
You have got', let us say, Rome and
you think of proceeding upwards to
Toulouse. Placing your fingers upon
the knob you essay to make a small
clockwise movement. The knob
appears to have stuck. You increase
the pressure. It leaps forward and
in comes Porsgrund, which you have
never heard before.and will probably
never hear again.

Even more delightful is the little
game of Catch -the -station which may
be played, a game quite as exciting
as Hunt -the -slipper or Catching -the -
greased -pig. You are after, let us
say, Dublin. You know that you- are
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Fig. 2.- This chart illustrates the
straight -line -wavelength principle as
exhibited by a (eery) variable con-

denser.

nearly there and every fibre is a-
quiver. A tiny forward motion, a
leap of the dial, during which you
hear one wail from the Irish pipes,
and you have gone too far. You turn
back. Another jump, another wail.
And so filled with growing excitement
you repeat the process again and
again, until there comes a sudden
mighty jump which lands you bang
in the middle of Frankfort.

A Warning to Twiddlers
Should variable condensers have
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ball bearings? This is a most impor-
tant question to which every wireless
enthusiast should pay the closest

. . the instrument has
burst into flames . .

attention. Personally I contend that
for confirmed ether -rakers, ball -bear-
ing spindles are absolutely essential,
for I have known many cases in which
the friction of plain `bearings during
a prolonged search for an elusive sta-
tion has generated such heat that the
instrument has burst into flames,
doing serious damage to the receiving
set and severely scorching the fingers
of the operator.

If ball bearings are not employed,' the
condenser should certainly be provided
with some means of keeping its bear-
ings cool. It is an excellent tip to
arrange a small tap immediately over
the receiving set, so placed that a
thin stream of water is directed upon
the end bearing of the spindle.
Immediately under the condenser is
placed a neat tank to which is con-
nected a pipe running to that portion
of the geranium bed beneath which
the earth plate is buried. Thus not
only is the condenser kept' cool but
the earth is also automatically soaked,
thus eliminating the damping due to
resistance by means of the damping
due to wetness.

@arpeecoe00000vmeoeoo
LOOK TO YOUR gl

EARTHING SWITCH ,$

60/94341300a333%&8914;90
MANY constructors show a par-

tiality towards the type of
aerial -earth switch which earths

the aerial outside the house when the
receiver is not in use. There is much
to be said in favour of this,principle,
but the contacts which are exposed
to the inclemency of the weather must
be cleaned periodically, or some de-
vice made to cover them and prevent
corrosion. The ingenuity of the con-
structor will not be taxed unduly in
making a covering to fulfil this
purpose.

Many of the switches one sees at the
present time incorporate some form of
patent lightning device, thus giving
a measure of safety under all con-
ditions.

H. J. B. C.
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A Mtable &Popular Broadcasteth
opinion of

'HART' BATTERIES
MEET EVERY NEED
OF EXACTING
WIRELESS USERS;

jilSou114.e
OF THE CELEBRATED

J H SQUIRE CELESTE OCTET

THE BATTERY OF QUALITY

There are models of " HART "
BATTERIES for all wireless
circuits. Write to -day to Depart-
ment " W.C.R " for illustrated

leaflets and full particulars.

HART ACCUMULATOR CO.LTD. STRATFORD LONDON E.15

1067 Goodall Ad.
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die
Best in the World

HEILLESEN
DRY BATTERIES
They give you the best in radio reception, and what is
far more important, they give it for the longest period.
To -day, when radio is only a matter of switching on,
and a pleasure free to every member of the family, a
H.T. Battery which possesses the power of recuperation
is absolutely necessary.

Recuperation means increased pleasure, less expense,
and the new No. 7 Recuperating Agent in the Hellesen
Battery is the result of 40 years' striving to this end.
You now have the opportunity of buying at a
COMPETITIVE PRICE, Batteries which have always
held the leading position on quality, not on price.
With quadruple insulation and sealed cover the
genuine Hellesen is the GENUINE ARTICLE.

6o volt " WIR1N," 12/6. 99 volt "WIRUP," 21/ -
(Postage extra).

All types, voltages, etc., in Double and Treble Capacities,
Dry Batteries for Low Tension, Rand and Pocket Lamps,
From all Radio, Electrical and General Stores, Harrods,

Selfridge's, Barker's, Whiteley's, etc., or direct from-

A. H. HUNT, LTD. (Dept, 15), CROYDON, SURREY.

Write for leaflet No. 155a.
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It will
Pay You
to see this
Exhibit: /

Visit Stand No. 84 at
the National Radio
Exhibition-see the
"Lotus" Valve
Holders and learn
just how and why
they excel in absorb-
ing shock, protecting
the valves and
eliminating all micro -
phonic noises.

Rigorous tests at the
factory ensure that
"Lotus" Valve
Holders will give
entire satisfaction
under any conditions.
That is why you should
insist on them for
your set.

Finn
VALVE HOLDER
Made by the makers of the famous Lotus Vernier Coil Holders

GARNETT WHITELEY & CO., LTD.,
Lotus Works, Broadgreen Road, LIVERPOOL
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THE reader who has carefully read
through my previous articles
will by now be able to look at a

wireless receiver, whether factory
built or home constructed, with a
greater interest than formerly. He
will be able to take in at a glance the
general features of a set, and will be
able to some extent to appraise its
value, and if, as is probably the case,
he has been working a receiver for
some time, he will be in abetter posi-
tion to appreciate features which
make his set distinctive and to judge
for himself whether or not it is really
up to date:

This leads me to give this month a
short talk on some of the more recent
developments in sensitivity and selec-
tivity, and to try and show how the
ideal  in these matters is not easily
achieved, since both man and nature
place certain difficulties in our way.

"Range" of a Crystal Set
Let us deal first of all with sensi-

tivity. If you erect a simple aerial
and crystal .set connected, to an
efficient circuit you will he able to hear
your local broadcasting station, a few
Morse stations and ships, and very
little else. The reason is, as explained
previously, that you. have to deal with
the energy received at your aerial
without amplification. By- adding
amplifiers to .your crystal set you will
greatly increase the volume of sound
given-- out, and, indeed, the sounds
from the 'local broadcasting station
can easily he made so overwhelming
as to be a nuisance to yourself and
yOur neighbours, but you will probably
listen in vain for the slightest sound
from more distant stations, which
semehow or other remain beyond your
reach. Although low -frequency or
" note " magnifiers do add to some
extent to the range of a set, in order
that distant .statiens may be brought
in well, or even at all in some cases, it
is necessary to introduce high -fre-
quency magnification or magnification
of the minute radio -frequency currents
before they are passed to the detector.

High -Frequency Stages:
In such a modern receiver as the

Night Hawk, efficient high -frequency
'amplification is provided, before the
detector stage, and after this; further

By PERCY W. HARRIS, M.I.R.E.

=IT nTilor

VII. DEVELOPMENTS IN RANGE AND SELECTIVITY.

efficient magnification is. used to bring
up the volume. Those of us who have
been connected with radio from its
early days know. that in a very large
number of cases the home constructor
who has successfully built a crystal or
a single -valve set embarks light-
heartedly upon the construction-
often to his own design I-of an
elaborate multi -valve set, expecting to
get miraculous results without the
@lightest ditficulty.

There's. Many a Slip . . .

" Surely,'' he says to himself, " if
each valve gives a certain amount of
magnification, all I have to do is to
make a set with as many valves as I
can afford, and I shall bring in
America without the slightest diffi-
culty. After all," he continues, " I
can easily work out the circuit.' I
shall connect my tuner to the first
high -frequency valve, transformer
couple this to the next, and so on for
four or five stages. Connect it to the
detector (I have one already made),

* * *
The remark-
able perform-
ance of thefamous

Elstree Six'
is largely due
to the use of
very efficient
high- frequency
transformers.

* *

and then add three or four stages of
low -frequency. I am sure no one in
my neighbourhood will. have such a
wonderful set ! "

More than likely he will take a popu-
lar design such as the." Elstree Six,"
modify it to suit the cabinet he has,
remove all kinds of arrangements
which appear to him unnecessary, and

1069

then-well, we had better draw a veil
over the conclusion of the story I

Is H.F. Efficient ?
Two or three years ago a large num-

ber of experienced amateurs held the
view that it was impossible to get any
real magnification by high -frequency
stages, and challenges were bandied
about by owners of- single -valve and
reaction sets, who claimed that by
critically adjusting reaction they were
able to get as strong signals as their
rivals were obtaining with two stages
of high -frequency preceding their
detector. Strange as it may seem to
the beginner, they were often able to
prove their case, and I have been pre-
sent at more than, one demonstration
where the owner of a multi -valve set
has had to retire much Inunbled from
a contest with another amateur with
only a detector followed by a couple
of stages of note magnification.

The Cause of the Trouble
Framed in a few words, the reasons

were as follows :-The grid- circuit of

the first high -frequency valve was
tuned in the conventional way and the
anode circuit was joined to a trans-
former, in which the primary and
secondary were very tightly coupled.
Either the primary or the secondary
(it did not greatly matter which) was
tuned, and as soon as the grid circuit
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Talks to Beginners-continued
and the anode circuit were brought
into tune, the stray fields from the
coils and the tiny condenser formed
between the grid and the anode itself
of the valve were together sufficient to
hand back more than enough energy
to maintain a continuous state of
oscillation.

Stability-at a Price
To check this oscillation, all kinds of

devices were tried, the most effective
being to connect the wire, which
normally would go from the condenser
to the filament of the valve, to the
slider of the potentiometer, by vary-
ing which it was possible to impress
upon the grid of the valve a varying
degree of positive potential. By ad-
justing this potentiometer slider a
point was reached when oscillation
just ceased and the set was then
stable. It was not generally realised
that this stability was obtained by
introducing losses into the circuit
equivalent to introducing high resist-
ance; thus stability was gained by
sacrificing efficiency.

Some Good Results
Now if the parts were carefully

chosen and carefully arranged so as
to give a minimum of interaction
between transformers and coils and
also between wiring-for interaction
between wiring is an important

matter in wireless receivers-it was
possible to, obtain a fair degree of
amplification, even after the losses
had been introduced.. I did a good
deal of work myself in this direction,
and succeeded in bringing out several
sets having very distinct amplifica-
tion for each stage, and a number of
these sets, known as the " Trans-
atlantic " series, have remained
popular to the present day.

Careful Design Needed
Before these designs were produced,

however, all kinds of difficulties had
to be overcome, for it was quite a
simple matter to make a set which
was quite stable, but in which the
losses in order to make it stable were
so great as to cut out all amplifica-
tion obtained by the valve. Thus, as
in the cases above mentioned, it was
possible to have a couple of stages of
high -frequency magnification doing
nothing more than hand on the
signals un-amplified.

The Neutrodyne System
About this time Mr. Scott -Taggart

in England and Professor Hazeltine
in America were working on the
problem of obtaining stability in
high...frequency stages without .sacri-
ficing efficiency. Ultimately they
were able to produce a system known

as the " Neutrodyne" method which,
instead of " killing " the oscillation
by resistance and therefore by
losses, brought it about that the ten-
dency to feed back energy through
the valve itself, by means of the
small' capacity between the filament
and the anode, was balanced by an
equal and opposite effect produced by
certain coils and condensers. The
energy which otherwise would have
been wasted in heating the resistance
was thus retained for use, thus in.
creasing enormously the efficiency of
high -frequency magnification.

An Early Neutrodyne Receiver
I have indicated above that when

the anode circuit and the grid circuit
were brought into resonance with one
another a certain amount of loss had
to be introduced by the old method in
order to obtain stability. With every
additional stage of high -frequency
magnification the " feed -back " in-
creased, so that it was found iroprac-
ticable to get any efficient amplifica-
tion by means of the older method
after two stages had been used. With
the Neutrodyne method, however, it
was possible to proceed still further,
and in a very early number of THSI
WIRELESS CONSTRUCTOR (January

(Concluded on page 1100.)

BACKLASH-
That free -play inevitable in ordinary, geared Coil Holders and
its consequent incorrect tuning and Jading is

DEFINITELY BANISHED-The First Step to Perfection.

THE ECCENTRIC METAL BEARING, immediately
adjustable for taking up wear (it any).
THE METAL TO METAL HELICAL GEARS (ratio
9 to 1) give a slow and even movement.
A SPECIAL LOCKING DEVICE gives a fixed security
These points together with a Finish consistent with
the highest grade of workmanship throughout make

THE PENTON TYPE " A "
THE ONLY PERFECT COIL HOLDER

From gore Local
Dealer or Post
Free. 6 /
PRICE ..

"'Yin ss

GEARED
COIL HOLDER

Patent No. 193150.

For Outside Panel or Inside
Baseboard Mounting.
THE PENTON ENGINEERING COMPANY
15, Cromer Street, Gray's Inn Road. W.C.1

MOVING
BLOCK

CANNOT
FALL.

Inspect the Coil
Holder at OW
STAND No. 5
OLYMPIA.

STEEL PLATE
ACCUMULATORS

FCR

HIGH TENSION
Only 11= per volt.

Absolutely Noiseless.
No Acid. No Fumes.

Last a Lifetime.
BATTERIES, LTD., REDDITCH

LONDON SHOWROOMS :-220, Shaftesbury Avenue, W.C.2,

L.F. TRANSFORM ERS,

gactio'S
Bri'ish

The L.F. TRANSFORMERS
that give maximum volume

without distortion.
Other types-

Standen:1 Open - 14'.
TELSEN "ACE" - 1110

All models in ratios 5-1, 3-1, and
Muartutterb for 12 months.

15/6 TELSEN ELECTRIC CO.,
Shrouded Popular 207, Aston Road, Birmingham.
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The many'experts and amateurs who are using receivers built from the lgranic six -valve
Supersonic Heterodyne Outfit, are all enthusiastic about the wonderful results obtained.
Using the Igranic Frame Aerial, station after station can be tuned in with the greatest
ease at full volume on the loud speaker. Usually all tuning is performed on two dials
only. Users of these receivers are constantly writing to us telling of the remarkable
range, sensitivity and selectivity they experience, with complete stability, full volume and
purity of reproduction which satisfies the most fastidious.

May we send you List No. J ws containing full particulars ?

The Igranic Instruc-
tional Carton contains a
fully illustrated hand-
book, full size working
drawings,wiring diagram
and drilling template for
constructing a six -valve
Supersonic Heterodyne
Receiver according to
the Igranic Design.

Price 2/6

149, Queen Victoria

/coMPAN\

\LIMITEIY

St., LONDON.

Have you had your copy
of the new Igranic Radio
Accessories Catalogue ?
If not, send us a postcard
now, bearing your name
and address, and the

number J105.

Works : BEDFORD.

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 1(171
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An adequate H. T. supply is more
vital than you may think -

NO one would expect a railway engine
handicapped by a leaky boiler to keep to

its scheduled time table. You ought not to
. expect perfect results from any Set using a partly

run-down H.T. Dry Battery. A falling off in
sensitivity and a degradation in tone
is inevitable. A good reserve of
electricity is just as vital
as a good head of steam.
Many of the pitfalls in
wireless are directly
traceable to faulty H.T..
supply. Everyoneknows
the noises and cracklings
due to weak cells, but 't
many of the troubles
are much more subtle
and not so easily traced.
Such de!-ects as a mys-
terious loss of `pep' and
failure to pie': up distant

60 Volts 50 I- as above
Complete with lid an _I handle s. Base 3/6 extra if required
40 volts £1 - 13 - 4 100 volts .4 - 3 - 4
80 volts .3 - 6 - 8 120 volts £5 - 0 - 0

A tapping point is available on each 2 -volt cell.

stations-distortion-lack of volume-and so
on are frequently due to a fau'ty H.T. battery.
An H.T. dry battery starts working the day it
is made-it can't be controlled. If it has been
on the Dealer's shelf for a month or two before

you get it then naturally you cannot
expect a full voltage. Even a volt-

meter isn't a safe guide
because an idle H.T.
Battery will always pro-
duce enough current to
flick over the needle. It
is on the long sustained
discharge where it fails
so miserably. And here
is where the new Old-
ham H.T. Accumulator
comes into its own. Use
it for hours on end and
the current flow won't
vary a trifle.

Charge this Oldham four times
a year-and forget it!

LOOK at the cleverly designed
Oldh am H.T. Accumulator

shown above. Note that it is
assembled on the unit system.
Each unit consists of 20 volts.
Build them up just like an ex-
panding bookcase. 60, 80, 120
volts-just what you will. The
Accumulator is always neat and
tidy-fit to take its place in any

room. Acid can't be spilt and
when it needs re -charging a con-
venient carrying handle is avail-
able. Each of its big capacity
cells is a miniature Oldham
accumulator capable of holding
its charge for months on end.
Each plate is made under the
same Special Activation Process
which has made the name Old-

ham famous throughout the
country. Ask your Dealer to
show you one of these handsome
H.T. Accumulators -don't be

- put off with a substitute. Noth-
ing can take its place for none
other can give you the same
steady flow of power-the same
freedom from sulph a tion and the
same generous length of service.

Oldham CS Son Ltd., Denton, Manchester
London Office-Hazlitt House,
Southampton Buildings, W.C.2

Service Depot -6, Eccieston Place,
Phone : Vict. 0286 S.W.1

Special Activation Process

Accumulators
Gilbert Ad, 5 65 z
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THE "RECRUIT'S"
SINGLE -VALVE RECEIVER

By GEORGE T. KELSEY.

An easily constructed and inexpensive receiver, which may be relied upon to give good results in the hands of
a "recruit" to radio. Varying degrees of selectivity may be obtained to suit individual requirements.

THIS period of the year can usually
be regarded as the time when a

- large number of people become in-
terested for the first time in radio.
The reason for this probably lies in
the fact that the dark evenings which
are most suitable for the reception of
wireless signals are those upon which
tennis and similar outdoor pastimes
cannot be followed. The construction
01 wireless receivers temporarily fills
the time during the winter months.

The requirements of a recruit to
radio whose intention it is to construct
a valve receiver, usually amount to
simplicity of operation and a low
initial outlay, and, bearing these two
points in mind, there is much to be
said in favour of a receiver employing
only one valve.

A Practical Design
A receiver which has been designed

to meet, the needs of the beginner and
which calls for the use of only one
valve may be seen in the photographs
accompanying this article. A dull -
emitter valve may be employed in the

set, in which case the running ex-
penses will be very low.

What You Will Need
In another part of this article the

components used in the original re-
ceiver are listed together with the
makers' names or trade marks. From
this it should not be imagined that
these are the only suitable makes, and 'reference

to advertised goods elsewhere
in this issue will reveal many of dif-
ferent manufacture. If substitutions
are made, however, it is important that
they should be capable of adaptation
to the, particular layout of the set.

The Coil Holder
The inaccessibility of the

when it is mounted inside the cabinet,
owing to the wiring and neighbouring
components, led the writer to mount
it in the position shown on the side of
the case. This has the additional
advantages that a much smaller cabi-
net can be used, and that by having
the coils mounted externally an " X "
coil can, be used, the aerial lead being
connected direct to one of the two ter-
minals on the coil.

rda *
The wiring should
be carefully ar-
ranged to allow of
free vibration of
the valve in its
holder.

* * *

Although an aerial terminal is pro-
vided on the panel, this is only for
use when it is desired to use direct
aerial coupling,

Concerning Construction
The drilling layout is shown in

Fig. 2, and this can be followed out
1073

on your own panel. Of course, the
substitution of different components
for those recommended may call for
slight modifications when laying out

'the panel, but care should be taken to
see that any alterations made are only
slight.

Fig. I.-The aerial may be tapped on
at any one of three points to obtain

the required degree of selectivity.

Fixing the Panel
It was not found necessary to employ

brackets to support the panel, so that
when this latter has been drilled it
may he,attached to the baseboard by
means of three 1 -in. wood screws. The
terminals are best mounted in position
before the variable condenser and .the
rheostat. Eight terminals in all are
required-one for aerial and one for
earth, two for the H.T: and two for
the L.T. battery, the remaining two
being those to which telephones are
connected. When mounting the vari-
able condenser the metal shield should
be connected to the earth terminal.

Baseboard Components
The valve -holder, H.F. choke, clip -

in condenser, and the grid -leak 4nd
condenser are mounted on the base-
board. The wiring diagram will show
how the available space is utilised,' and
the reader is recommended to adhere
to this arrangement. Incidentally,
employment of the particular layout
of components shown in the original
set will simplify the wiring to a con- .

siderable extent.
To the left-hand side of the cabinet

the two -coil holder should be ,secured
in such a position that the knob of
the control handle comes in the same
plane as the knobs upon the panel.
Three holes should be drilled in the
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The "Recruit's" Single -Valve Receiver-continued
side of the cabinet, one above and two
below the coil holder, to pass the leads
through to the inside.

AE

EA

a-/

A

3"

474.
/AL

X
TH

24"

a glow is visible. Leaving the resist-
ance on, transfer the L.T. battery to
the terminals on the panel marked

L.T.

V

Simple Wiring
in view of the printed wiring in-

structions and.the back of panel draw-
ing shown in Fig. 3, further detailed
explanations of the. procedure to be
adopted in wiring are deemed unneces-
sary ; regarding the connections to the
coil holder, however, a few words may
be helpful. These are carried out with
flex wire. The aerial and earth ter-
minals should be connected to the two
screws on the fixed coil block connect-
ing the earth to the pin side. The
flex leads for these two connections
pass through the two lower holes in
the cabinet. A flex extension of the
wire to the earth side of the aerial
(fixed) coil mount should be secured
to one side of the moving socket, the
remaining. connection on this latter
being connected to one side of the con-
denser C2. After the application of
suitable panel transfers, the receiver
is ready for testing.

Filament Wiring
Connect up the L.T. battery to the

appropriate terminals and insert a valve
in the holder. . Slowly turn on the fila-
ment resistance and notice if the valve
gradually lights up. This is, of course,
assuming it to be a 'valve from which

Fig. 2.-This dia-
gram will provide
drilling dimen-
sions for the panel.
Also obtainable as
a blueprint, No.
C.1064A.

on oa

H.T., when no degree of illumination
whatever should be visible from the
valve. Should the filament light up
under these conditions turn off the
rheostat and carefully check the wiring
until the error is found. For the test
just described, the coils should be
mounted in the holder.

*
Here the fixed con-
denser C2 h as
been removed
from its clips to
show clearly the
wiring to the valve

holder.

vc * *

With the filament wiring in order,
connect up the batteries, using between
30 and 43 volts high tension. Place
an " X " coil in the fixed coil socket
and connect the aerial lead to one of
the terminals on its side. The aerial

1071

coil should be a No. 50 or 60, and for
reaction the smallest coil possible to
obtain a reaction effect should be used.
When using direct aerial coupling, it

BUILD THIS SET WITH
One cabinet to take panel 9 in. by

6 in. and baseboard 8 in. deep (Caning.-
tonManufacturing Co., LH.).

One Becol panel 9 in. by 6 in. by
(British Ebonite Co.. Ltd.).

One " Colvern " selector low loss con-
denser .0003 (Collinson Precision Screw

td.).Co.,dne
" Competa " arrow line rheostat,

35 ohms (A. F. Bulgin & Co.).
One H.F. choke (Beard & Fitch, Ltd.).
One Benjamin non-microphonic valve -

holder (Benjamin Electric, Ltd.).
One clip -in condenser .0003 with base-

board mount (L. McMichael, Ltd.).
One grid condenser and leak .0063 and

3 megs. respectively (Dubilier Condenser
Co.' Ltd.).

One two-way coil -holder (Penton).
Eight type W.O. terminals.
Glazite and flex for wiring and a

quantity of wood screws.
Radio Press panel transfers.

Approximate cost, £4.

is likely that a No. 35 or 40 coil will
be large enough for Li wavelengths up
to about 400 metres. The telephones
and earth are the only other external

connections to be made before the tests
on broadcasting are made.

How to Test
Place the two coils at right angles

and turn on the filament resistance.
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HIGHLY FINISHED
SCREW - ACTION
INSULATED HEAD

NON THREADED
STEM AND
CROSS -HOLE
FACILITATING
CONNECTION

HIGHLY FINISHED
INSULATED COLLAR

STANDARD 2
STEM WITH NUT
AND WASHER

INSULATED
NON -ROTATING
ENGRAVED TOP

SHIELDED METAL
CLAMPING FACES

METAL PARTS
NICKELLED

TRANSVERSE SLOT
WITH CLAMPING
NUT, ELIMINATING
SOLDERING

P 1TENT

Beautifully finished genuine bakelite and engraved with 28

different le tterings.
STANDARD MODEL, 9d. each. POPULAR METAL MODEL, 6d. each

DIAL INDICATORS,
6d. each.

One -hole fixing,
8 different letterings.

Solid cast metal with white polished letters on a black background.

BELLING -LEE
PANEL FITTINGS

Advertisement of Belling & Lee Ltd.

Queensway Works, Ponders End, Middlesex

? CHOKE COUPLING ?

AUDIO FREQUENCY

TRANSFORMERS
TYPE AF3

GIVE ALL THE AD-
VANTAGES CLAIMED
FOR CHOKE COUPLING

PLUS
A STEP-UP OF

3;-, TO 1

25/-
Ask your Dealer for Leaflet W-401.
Send us the diagram of your set,
and refer to this advertisement
and we will suggest improvements.

FERRANTI LTD., Hollinwood, Lancashire.
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The World's Standard
STANDARD

DPAMTLetin

Type A.R. 19

Write for the
latest Illustrated
Price List

11)ireless
Loud Speaker

Price E5 : 5 : 0
Obtainable from all Radio
Dealers or Stores. Other
AMPLION MODELS from 38/-

_eltAlcori-
amAegz..

tOlittekss"
-`4411661000.

Jr,see

There is no substitute for a genuine AMPLION
Announcemen1 of ALFRED GRAHAM & CO. (M. Graham), 25, Savile Row, London, W
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The "Recruit's" Single -Valve Receiver-continued

Tune with C, until signals are heard
from the local station. The reaction
coil may now be brought slowly towards
the aerial coil, when the strength of

a4 aA
va' on

Fig. 3.- The
flex leads are
attached to the
coil holder
after the set
has been placed
in the cabinet.
Blueprint No.
C.I064B.

*

signals should increase. Be very care-
ful at this stage, however, for at a
certain position a slight " rushing "
sound will be heard in the telephones,

H.T.

-s

LT

Top LINE OF
BASEBOARD R), /

AERIAL

EARTH

(J)
Berm/4 EDGE OF PANEL "N,- - - - - -

BASEBOARD
8 5/8"x 6 mx 314"

Vi

R2

0

LG.

C3
3

re
F-Cio)Nos

o F-1- A

e
0

O

To LI \
TAPPING\

TO LictiZ

To L2\

and on no account should the reaction
coil be taken past this position, other-
wise you will be liable to cause your
neighbours considerable interference.

Smooth Reaction Control
For the reception of distant stations

it is essential that the reaction con-
trol be very smooth, and if the set

WIRING IN WORDS
Join AERIAL terminal to fixed vanes of

variable condenser Cl, also to one side of
fixed condenser C3, and attach a flexible lead
to the terminal.

Join EARTH terminal to moving vanes of
variable condenser Ci, also to the screen of
Cl, also to L.T. positive terminal. Also
attach a flexible lead to the EARTH terminal.

Join L.T. positive terminal to H.T. negative
terminal and to one filament contact on valve
holder.

Join L.T. negative terminal to one terminal
of the filament rheostat El.

Join other terminal of RI to remaining
filament contact on valve holder.

Join remaining side of fixed condenser C3
to grid contact on valve holder.

Join H.T. positive terminal to the upper
TELEPHONE terminal.

Join the lower TELEPHONE terminal to
one side of H.F. CHOKE.

Join other side of H.F. CHOKE to anode
contact on valve holder, also to one side of
fixed condenser C2.

Attachhr a, flexible lead' to other side of fixed
co

After inserting the set in the cabinet, join up
the flexible leads to the coil holder as follows

Join leads from AERIAL and EARTH
terminals to fixed coil block, the lead from
EARTH going to the pin.

Join this pin also to socket of moving coil
block.

Join lead from fixed condenser C2 to pin of
moving coil block.

tends to start oscillating suddenly with
an audible " plop " in the telephones
try adjusting the values of high- and
low -tensions.

After a short experience of handling
the instrument the reception of distant
stations under favourable conditions
will become moderately easy. For such
reception the receiver should be worked
in its most sensitive condition, which
is just below the oscillation point.

Just one further note regarding re-
action. Should an increase in coupling
between the two coils bring about no
increase in signal strength then try re-
versing the leads to the moving coil
block.

Author's Results
The original instrument has bean

well tried out in a locality about ten
miles west of the London station.
Bournemouth, Birmingham, Man-
chester, and, on one occasion late at
night, Belfast, are among the British
stations which have been received.
Many Continentals, including Tou-
louse, Oslo and Hanover, have also
been beard. The above results were
obtained in darkness and under fair
conditions, although there is little
doubt that anyone under favourable
conditions and capable of handling
the receiver correctly could repeat the
performance.
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A Page of Information of Interest to All Constructors.

IL
N spite of the large number of

different types of coils which are
now available ready made for the con-
structor, there must still be many who
prefer to make as much as possible of
their receivers with their own hands,
and who therefore like to wind their
own tuning and other coils. The wind-
ing of solenoid ooils is quite straight-
forward until it comes to the making
of -tappings. The most commonly
adopted procedure in making tappings
on such coils is to twist the wire up
into small loops at the tapping points
and subsequently to strip the insula-
tion from these loops and solder leads
to them.

This method does not prove very
satisfactory if the finished coil is to be
handled much in trying it in various
circuits. The loops are liable to un-
twist slightly, with the result that the
winding becomesloose on. the former;
this tendency may be reduced by var-
nishing the winding, though even by
this expedient not altogether elimi-
nated. A method of taking tappings
which will stand any amount of hand-
ling without damage is illustrated in
Fig. 1. The wire is wound on until
the required point is reached, when a

Fig. 1. - The holes in the former
through which the loop is passed
should in practice be as small as

possible.

small hole is made in the former close
up to the last turn. A loop of the wire
about 2 in. long is passed through this,
and then back again to the outside of
ttie former through another hole, also
close up to the last turn of wire and
about in from the first hole in the
reverse direction to the winding. A

touch of shellac varnish en the two
holes will make a thoroughly secure job
of the tapping.

63

THE value of graphite as a lubricant
is often overlooked, although, of

course, it forms the base of a number
of light lubricating oils, such, for
example, as are used for the moving
parts of small machinery. It some-
times happens that .the bearings of a
variable condenser become harsh, and
if they are allowed to continue in con-
stant use without attention, small par-
ticles of metal are likely to be rubbed
from the bearings or the spindle, caus-
ing most annoying grating noises when
the condenser is operated,

The application of oil or vaseline to
the bearings is not a very satisfactory
cure, as these substances tend to collect
dust and so to produce a similar.
trouble in another way. A better
method of applying the necessary lubri-
cation is to dismantle the spindle from
its bearings and to rub both spindle
and bearings thoroughly with an ordi-
nary drawing pencil, of HB or B grade.
If it is not desired to take the con-
denser to pieces, a very little finely -
powdered pencil " lead " may be intro-
duced into the hearings from the out-
side, after which the spindle should be
turned backwards and forwards to work
in the lubricant.

63 63 63

THOSE who are sufficiently careful
of their accumulators to check

their condition periodically with a volt-
meter sometimes fail to realise the fact
that the accumulator should be checked
only when it is " on load," that is to
say, when current is being drawn from
it. When an accumulator has been
left standing for some hours it will
often show a full reading on the volt-
meter, even though it is discharged so
far that it will not supply enough cur-
rent to run the valves in the receiver.
The voltmeter itself, if it is of a good
make with a resistance high enough to
prevent it passing more than a few
milliamperes, will not impose sufficient
load on the cells to cause, any appreci-
able drop in voltage.

Actually the voltmeter should be
applied to the cells when they are con-
nected to the receiver with the valves
alight. A more correct indication of
their condition will then be obtained.
To ascertain the actual voltage applied
to any particular valve the voltmeter
may be connected temporarily to the
filament contacts of the required valve
holder, the valve being left in position.

0 0 0
MOST constructors of home-made

apparatus have probably at one
time or another endeavoured to build a
variable condenser, either from pur-
chased parts or from the raw material
in an unfinished state. Those who have
made the attempt will no doubt have
discovered that the job is by no means
an easy one, unless an adequate tool
kit is available. The small neutralising
condensers which are in such common
use nowadays with the advent of really
satisfactory neutralised high -frequency
amplification, are no exception to the
.rule, especially as they must be capable
of accurate adjustment if the receiver
is to function properly.

A substitute for this type of con-
denser can be readily made up in
the home -constructed receiver. The
method of providing the necessary

.5tEliove

,E.4.5 TiEo Toaerreen Ar-rER ADJUSTMENT

Fig. 2.-The ends of the leads which
are to be tied together should be well

straightened before being secured.

neutralising capacity is illustrated in
Fig. 2. The ends of the two leads
which would be taken to the terminals
of the condenser are tied together side
by side, and the amount of overlap is
adjusted until the correct neutralising
effect is obtained. Care must be taken
that the two wires are well insulated,'
as otherwise a short circuit of the
high-tension battery may result. If
the existing insulation of -the leads is
distrusted, a short piece of insulating
sleeving may be slipped over their, ends
before they are adjusted and fixed in
position.
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Here are the N.P.L. figures
now you can judge for yourself !

TABLE 1 TABLE 2

Coil Inductance in
microhenries

Self -capacity in
micro-microfarads Coil Parallel capacity in

micro-microfarads
Wave -lengths in

metres
Effective resistance

in ohms

35 61 15 35 300 264 2.8
40 90 15 40 31 318 2.9
5o 150 9 5o 33 406 3.3
6o 200 13 6o ,, 472 4.4
75 295 12 75 33 573 5.3

100 540 II Ioo 3/ 774 6.6
150 1,410 12 150 33 1,250 15.8
200 2,220 17 200 33 1,580 19.7
250 3,070 17 250 13 1,860 24.9
300 4,800 14 300 )3 2,320 28.2

IN the design of radio inductances
it is a well -established fact that
the smaller the R/L value for any

circuit the greater is the selectivity
and signal strength.
Because this fact predominated in the
design of the LEWCOS Coil we can
publish without fear the R/L values
obtained in independent tests by the
National Physical Laboratory.

Why the wave -length is given.
We would draw the
attention of readers to
the wave -length at
which the measure-
ments were made. This
is a most important
point which is often
overlooked by amateurs
and sometimes even by
manufacturers when

quoting the H.F. resistance figures for
their coils. Resistance in highfrequency
varies with the frequency and to give
a figure for H.F. resistance without
the wave -length at which that resis-
tance was measured is valueless.

Try this better coil yourself !
You will be delighted at the improve-
ment in reception when you use
Lewcos Coils. Besides being highly
efficient they are strongly constructed

and of good appear-
ance. Try Lewcos
Coils in your set-they
make all the differ-
ence!
Your wireless dealer
stocks or can obtain
Lewcos Coils for you.
Write for descriptive
leaflet.

Inductance Coil
No. 25 35 40 5o 6o 75 too 15o 200 250 500 ---

4/6
-
4/6

-
5/-

,--.
5/6
-
5/6 6/9 746

-
8/6

-
Price . 4:6

-
9/-10/-

THE LONDON ELECTRIC WIRE COMPANY & SMITHS, LTD.
Playhouse Yard, Golden Lane, London, E.C.1Phone: Clerkenwell 0388] [Telegrams : Electric, London

In replying to advertisers, please mention THE WIRELSS CONSTRUCTOR. 1079
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(SPECIAL BASE
Vyouivrtrvo FOR

,41....STREE 6' PatentsPend-
ing. Action
will be takenagainst
infringers.

11F RESISTANCE
High-Frequencyits

construction,
the dreaded enemy which crept into your

Receiver during construction, rendering it unselective, and generally
defeating your efforts to tune in distant broadcasting, can now be easily
circumvented.
There is no secret one glance at the

 UNIMIC COIL
will tell you all.

It is robust in construction, yet is by far the most efficient coil of its type.
The base is of special interest. As will be seen from the illustration the
connecting plates on the coil are firmly gripped between the spring
connecting jaws on base, ensuring a tight contact, at the same time
enabling the coil to be moved through an angle of 90°.
For those who have constructed, or propose constructing the " Elstree Six,"
the MN UNIMIC COIL is particularly interesting. It takes the place of
the ordinary duo -lateral coil advantageously, since it gives a tighter
coupling between the primary coil and tuned secondary, resulting in
a very definite increase in signal strength. In this connection a special
mounting for base will be supplied when the (041i UNIMIC COIL is
to be used in the "Elstree Six." Price 5/-. Base 2/6 extra.

Demand of your dealer fa Components.
BRITISH, BEST, and CHEAPEST in the Long Run

Telephone:

SLOUGH
441-442

W I HAEL"
Manufacturers of Wireless and Scientific Apparatus
WEXHAM ROAD: SLOUGH:BUCKS:

Telegrams:

Radiether,
Slough.

NEW
COMPONENTS OF
EXTREME INTEREST

Dimic Coil. No. 1.
Taken at the Middle frequency it has
a resistance of 5.25 ohms at a
frequency corresponding to 400 nl.,
i.e..0Z6 ohms per µH.

Price 10 Ease 2/6 extra.

tE11-ID Balancing Condenser.
The growing need for precise balanciig
encouraged us to produce a component
which you will find essential.

Price 1,9.

MN Supersonic Block Unit.
Is the essential part of a Supersonic
lfeterodyne Receiver.
With a few additions that you already
possess you will have a Super -Het.
Receiver ready for reception in
half -an -hour.

Price £6 6 0.

Exhibiting at OLYMPIA
September 4th to 18th

STAND No. 14 2

kti. FIM4411444.

1080 In replying to advertisers,] please mention Tng WIRELESS CONSTRUCTOR.
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The New Hall at Olympia, where the National Radio Exhibition is being held.

Have You Been to Olympia Yet ?

THE NATIONAL RADIO EXHIBITION, 1926

Radio Press Star Receivers on Show
There are still a few days left in which to visit the National Radio
Exhibition, which opened on September 4, in the New Hall at Olympia,
and is to close on September 18. A few of the interesting exhibits
are described and illustrated in the following pages, so that all can
see the developments which are to make the coming season a notable

one for every user of wireless apparatus.
THE National Radio Exhibition,

1926 opened on September 4 in
the New Hall at Olympia, and

closing on September 18, is this year
an all -British Exhibition.

Those who are able to do so should
make a special point of visiting the

An H.F choke coil shown by the
Varley Magnet Co.

Exhibition this year, since the modern
developments exemplified in the
exhibits foreshadow an extremely
interesting and successful season for
every wireless enthusiast.

Among many other interesting com-
ponents, Messrs. Beard & Fitch are
exhibiting on Stand 83 their " Suc-
cess " " Super " variable condenser,
a straight-line frequency instrument.
The Bowyer -Lowe Co., Ltd., are to be
found at Stand 126, prominent among
their components being gang -control
variable condensers for single -control
receivers.

The " Clearertone " valve holder,
shown by Benjamin Electric, Ltd., on
Stand 105, is now available with a
grid condenser and leak as a perma-
nent attachment. A self-contained
rheostat is another novel exhibit by
this firm. It is claimed that the Brown
disc loud -speaker, which is on show on
Stands 128 and 129 by S. G. Brown,
Ltd., is practically immune from
damage due to accidental falls; the
diaphragm is protected with metal on
both sides.

The wide range of receivers manu-
factured by Burndept Wireless, Ltd.,
will be shown on Stands 140, 141, 144,

The Portable Utilities Co., Ltd., are
exhibiting this new " Eureka Ortho-

cyclic " variable condenser.

and 209, another feature of interest
being the Auto Burndept System,
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The National Radio Exhibition, 1926-continued
which allows of the set being switched
on and off from any room in the
house.

The " Magnum " All -Season port-
able receiver, shown by Burne-Jones
& Co., Ltd., on Stand 111, is so de-

signed that it may be withdrawn from
its carrying case and used as an ordi-
nary set in the home. On Stand 148
Climax Radio Electric, Ltd., are ex-
hibiting their A.C. and D.C. H.T.
battery eliminators, for which very
low running costs are claimed.

A comprehensive range of variable
condensers and low -loss coils forms
part of the exhibit by the Collinson
Precision Screw Co., 'Ad., on
Stand 51. On Stands 86 and 87 are
to be found the new " Point One "
series of valves, manufactured by
Messrs. A. C. Cossor, Ltd. Co -axial
mounting of the electrodes is a special
feature of these valves.

The " Duvarileak " is a,n interest-
ing component shown by the Dubilier
Condenser Co. (1925), Ltd., on Stand
154. This is a variable grid leak with
a special type of resistance element,

One of the pins of the " Ediswan"
valves is sealed to prevent unauthoritted
use before purchase by the customer.

for which constancy of values is
claimed.

In addition to their usual pro-
ducts, Messrs. J. J. Eastick & Sons
are exhibiting, on Stands 54 and 231,
the " Eelex " semi -automatic light -

The " Univane " vari-
able condenser exhibited
by the Dubilier Con-
denser Co. (1925), Ltd.

V4 VG' *

The Indigraph" vernier dial is pro-
duced by the Igranic Electric Co., Ltd.

ring arrester and lead -in -tube, which
may be worked from inside the house.

Those who use receivers which make
heavy demands on the high-tension
battery will be interested in Messrs.
Ever Ready Co.'s exhibits on Stand
100, a special type of battery having
been produced for this purpose.

The range of " Efesca " components,
shown by Falk, Stadelmann Sc Co.,
Ltd., on Stand 114, has been aug-
mented by new components inspired
by the latest radio developments, par-
ticularly in the direction of methods
of high -frequency coupling.

The " Forme " vernier dial, ex-
hibited by The Formo Co., on Stand
78, is claimed to have a silent drive
free from backlash, being entirely

The standard model "Dragon" Arr plion
loud -speaker, shown by Alfred Graham

& Co.

enclosed in a bakelite moulding, with
a window for the scale.

Messrs. Gambrel' Bros., Ltd., are
showing 90 a large range of
new components, in addition to their
well-known coils. The " Lotus "
Buoyancy valve -holder is now fitted
with terminals as well as soldering
tags. This component will be on shoW
on Stand 84 by Garnett, Whiteley &
Co., Ltd., among other " Lotus "
specialities

The " RAO " type of high-tension
accumulator, shown by the Hart Accu-
mulator Co., Ltd., on Stand 56, has
all the plates covered with perforated
ebonite to prevent any dislodging of
the active material from the plates.

Messrs. C. A. Vandervell & Co., Ltd.,
are showing this new " Musicola"

loud -speaker.
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The National Radio Exhibition, 1926-continued
The superheterodyne outfit exhibited

by the Igranie Electric Co., Ltd., on
Stands 72 and 73, includes a short -
Wave unit, permitting of reception be-
tween 40 and 100 metres. A new coil -

holder produced by the London & Pro-
vincial Radio Co. (Stand 6) is fitted
with an indicating dial to indicate the
exact degree of coupling between two
coils from 0 to 90 degrees.

A new form of balancing condenser
is a feature of interest, shown by L.
McMichael, Ltd., on Stand 142. It is
claimed that the range of P.M. valves,
shown by the Mullard Wireless Service

the comprehensive series of building
kits and complete receivers manufac-
tured by the Peto-Scott Co., Ltd.
Specimeris of screened coils and trans-
formers, neutralising condensers, etc.,

Messrs. Radio Com-
munication Co., Ltd.,
are showing a coil
holder provided with
a scale and pointer
to indicate coupling

positions.

also form part of the exhibits on these
stands.

Messrs. Radio Instruments, Ltd., are
showing on Stands 145 and 147, to-
gether_ with many other components
and complete receivers, a new pair of
push-pull transformers.

On Stand Radio Press Ltd., are
exhibiting, in addition to a complete
range of Radio Press publications, in -

On Stands 116 and 43 will be found
numerous types of receivers shown by
A. J. Stevens & Co., Ltd. Among
other features, the cabinet work of
many of these instruments merits
special attention. Battery charging

An S.L.F. condenser exhibited by the
Formo Company.

apparatus forms the principal exhibit
by the Tudoradio Co., Ltd., on
Stand 10.

Ebonite panels, tubes and rods for -
all wireless purposes are to be found

RADIO PRESS SETS AT THE EXHIBITION
The following Radio Press Star Sets, among others, will be exhibited on Stand

The "Elstree Six" (described in June Modern Wireless)
The "Elstree Solodyne" and The "Iiilewflex" (described in September Modern Wireless)

The "Night Hawk" and The "Distaflex Two " (described in this issue).

Co., Ltd., on Stands 136 and 138,
covers every requirement of the broad-
casting public, the distinctive features
of the P.M. filament being retained in
every valve.

The components shown by the
Ormond Engineering Co., Ltd., on
Stand 70, include an air dielectric fixed

* * *
A tapped resist-
ance shown by
Burne - Jones

& Co., Ltd.

* *

condenser with celluloid cover, and a
special " Dual Indicator " dial. ,In
Addition to their usual ebonite pro-
ducts, the Paragon Rubber ,Manufac-
turing Co., Ltd.5 are exhibiting on
Stand 7 a new ebonite battery con-
tainer, the " Monobloc."

On Stands 161 and 259 will be found

eluding books and envelopes, .a number
of Radio Press Star receivers.

The Sel-Ezi Wireless Supply Co.,
Ltd., are making a special show of
the "-Thermo " fixed condensers, in
additio'n to many other exhibits, on
Stand 88.

on Stand 31, where Trelleborgs
Ebonite Works, Ltd., are exhibiting
their products.

Recent productions by Wright &
Weaire, shown on Stand 224, include
a filament rheostat and a non -micro -
phonic valve holder.

The " Mewf lex " is one of the Radio Press Star Sets which will be on
view at the Exhibition.
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OUR READERS' VIEWS

6?)eVOgeEd*.'io@C3)-00EPC8,61M80

HOWLING IN A
SHORT-WAVE RECEIVER 43

zoq9ecvaw3,89elscovoeeeoc
Sra,-In answer to Mr. Benson's

letter in the current WIRELESS CON-
STRUCTOR on the subject of audio -fre-
quency howling in a short-wave
receiver, I think he will find one of
the following alterations will remedy
the fault he mentions :-

First, alter the value of the grid -
leak ;, he may find that he has to use
a very much higher value than he uses
at present.

Secondly, alter the value of the
choke coil. I use a coil holder into
which I can plug, different sizes of
coils.

If neither of these remedy it he must
change the type of valve he is using.
I find that the best valve to use is ono
which will oscillate freely with a very
small high-tension voltage. I have
found that this howl will occur if
either of these things are wrong.

Yours faithfully,
W. H. JORDAN.

Battersea.

SIR,-With regard to the letter from
Mr. M. S. Benson, of Cheltenham, in
last month's WIRELESS CONSTRUCTOR, I
am glad to know that I am not alone
in experiencing this somewhat puzzling

trouble For some time now my short-
wave receiver (also to a WIRELESS CON-
STRUCTOR design) has been rather apt
to burst into a high-pitched whistle
just before going out of oscillation,
yet several of my friends with very
similar receivers have had no trotiblo
in this direction. The L.F, trans-
former seems to have something to do
with it in my case, and possibly the
L.F. choke in Mr. Benson's, since the
trouble is not present when I listen on
a detector only.

I should be very interested to know
whether any of your readers has suc-
ceeded in curing this howl.

Thanking you for the splendid de-
signs published in the WIRELESS CON-
STRUCTOR,

am,
Yours faithfully,

It. L. SPOONER.
Wandsworth Common.

Have You Seen the Announce-
ment on Page 1063?

©e3aoExr3,©Eoom
SHORT-WAVE AERIAL 0

SYSTEMS

OCADeecaOcti9r8300 G1830(&
SIR,-Referring to the article in the

August issue of TEE WIRELESS Con-
STRUCTOR, by Mr. G. T. Kelsey, en-
titled " For the Short -Wave Be-
ginner," I feel that the author has
omitted an important point. When
the two aerials have been arranged as
he suggests, and the lengths carefully
matched off, two series condensers, one
in each down lead, should be employed
to tune the aerial circuit. It is plain
that unless this is done the effects of
the symmetrical aerial system are nul-
lified, or at least hindered. If a,
tparallel condenser were used, it would
be a different matter, since the
arrangement of aerial, counterpoise,
and tuned circuit would then be sym-
inet;ical.

Yours faithfully,
D. M. BENTLEY.

Dublin.

A NEW RADIO PRESS ENVELOPE
On page 1124 in this issue will be

found details of Radio Press Envelope
No. 14, which gives constructional
details of an instrument of permanent
value to every listener and experi-
menter.

1111111111111111111111111111111MIM11111111111111111111111111111=_ ------'1111111111111111 11111111111111111111 IM11111111111111111111111:1

For PERFECT RADIO RECEPTION
" SUCCESS" SUPER CONDENSER I " SUCCESS " VERNIER DIAL

List No. 144.

ULTRA LOW LOSS S.L.F.
Minimum Dielectric Loss. Skeleton End
Flat.. Grounded Rotor. Spring Pigtail.
Ball Bearing. 100 to 1 Slow Motion.
Provision for quick searching. No Backlash.

Lacquered Brass Throughout.

.0005 mid. Complete 18/6 ! !

.0003 . 18/. ! !

List No. 141.

RATIO 100.1. NO GUARS.
NO FRICTION drive discs. Fast or slow
movement. No screwing to panel. Will

lit any condenser spindle.
Slip it on and tighten the screw.

No special tools required.
Absolutely NO BACKLASH.

Nothing to get out of order. Simplicity
Itself. Solid and robust construction.

Black fluted knob.

PRICE - 5/9

See our full range of Radio Components at
National Radio Exhibition, STAND No. 83.

MANUFACTURED BY

BEARD & FITCH, LTD.
Engineers,

34-36 Aylesbury St., LONDON, E,C.1.
Telephone: C1. W2liENWELL 8941-2.
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WHY ARE SCREENED COILS USED ?
By J. H. REYNER

B.Sc. (lions.), A.C.G.L, D.LC., A.MA.E E.

Mr. Reyaer has devoted a large amount of time
to research work directed towards obtaining
highly efficient tuned circuits in the high.
frequency stages of receivers. He explains fully
here why the screened coil has been developed,
and the advantages gained by the use of this

type of coil.
.fts.

THERE is an increasing tendency
towards the use of screened coils
in high -frequency amplifiers.

Several of the sets which have been
described recently have contained these
new components, and a particular ex-
ample is the " Distaflex Two,"
described in this issue, in which the'
high -frequency tuning circuits are all
shielded.

Many readers will have wondered
what the exact purpose of this screen-
ing is, what advantage is gained, and
how the coils actually work.

Coil Interaction
The object of the screening is two-

fold. First it is to prevent the mag-
netic field of the coil from producing
any effect on neighbouring portions of
the circuit. All my readers will know

 
7 -7

Fig. 1. - Representing the capacity .
coupling between two unscreened coils.

the trouble which can be caused by
actual magnetic coupling between coils
in different portions of a receiver.
Not only does this, often give rise to
self -oscillation in the receiver, pre-
venting' it from being brought to its
most sensitive condition, but it also
destroys the selectivity of the arrange-
ment.

If we have three tuned circuits, and
we are attempting to receive a station
operating on a wavelength very close
to that of the local station, then if the
circuits are efficient we can perhaps
exercise such a filtering or selective
action in the three tuned circuits that
the local station is practically elimi-
nated, and the station required is
brought in at good strength.

A Cumulative Effect
The signals from the local station in

such a case would be successively re-
duced in the three tuned circuits. In
the first circuit they will probably be

.11.010../1.11

By incorporating
screened coils in a
receiver a com-
pact layout can be
secured without
loss of efficiency.

(

considerably stronger than those of the
station which we wish to/reeeive. In
the second circuit we have a second
filtering action, and this probably re-
duces the strength of the local station
to something approximately of the
same order as that of the required sta-
tion. The third circuit completes the
work, and reduces the local station
still further until it is negligible as
compared with the distant station to
which we are tuning.

Stray Coupling and Selectivity
It will be obvious that if we permit

any coupling from the front to the
back of the receiver, i.e., between the
first and third circuits direct, we shall
cut out altogether the eliminating
effects of the middle circuit. Instead
of obtaining the distant station con-
siderably stronger than the local sta-
tion therefore, we shall obtain both at
equal strengths, as we should normally
do with two circuits only. In other
words our selectivity has been com-
pletely destroyed by this unwanted
coupling between the circuits.

Obtaining Zero Coupling
Now this question of magnetic coup-

ling has long been appreciated, and
in order to avoid it, designers of cir-
cuits have placed their coils at such
angles that the magnetic coupling
between them was very nearly zero.
There are several possible ways of
arranging the coils in such a manner
that the coupling between all of them
is essentially zero.

Capacity Effects
This does riot provide a complete

solution of the case, however, because
of a second effect which has to be con-
sidered, and this is the capacity coup-
ling. An ordinary condenser has a
capacity by virtue of the fact that
the different plates are placed in
proximity to each other, but are at dif-
ferent high -frequency potentials. Mr.

Harris has already explained the effect
of capacity in his Talks to Beginners.
A little thought will show that any
coils in a wirelesi receiver have dif-
ferent high - frequency potentials
between them, and there will conse-
quently be an appreciable capacity
effect between the various circuits.

Practical Research
Recent deirelopments have shown

that this capacity coupling was of a
much greater order than was previously
thought to be the case. Some experi-
ments which I carried out showed that
at a distance of from. 6 to 8 inches
with an ordinary cylindrical coil about
3 inches in diameter, ..the capacity
effect was greater than the magnetic
coupling, and that in certain Isircum-
stances it was absolutely impossible to
reduce the coupling between the coils
to zero.

Relative Positions of Coils
Up to a certain distance we have

the effects of the magnetic coupling
and the capacity coupling acting to-
gether, and we can so place the coils
that these two balance out, so that we

Fig. 2.-The introduction of an earthed
screen provides an effective barrier to

the capacitative coupling.

can obtain positions of zero coupling.
It may be remarked in passing that
these actual true zero couplings are
by no means in the positions which ane
would expect them to be, and if we
were. dependent upon actual correct
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Why are Screened Coils Used ?-continued
spacing of the coils to obtain zero coup-
ling between the various circuits, the
design of sets suitable for construc-
tion by the average amateur from the
details published in technical journals
would be well nigh impossible.

To revert to the question of coup-
ling, however, we find that outside a
certain critical distance the effect of
the capacity coupling absolutely
swamps that of the magnetic coupling,
and it is impossible to obtain a posi-
tion where the coupling is zero. It

we do not require it that the screened
coils have been developed.

fibuinating Direct Pick-up
The second object of the screened

coils is the prevention of direct pick-
up. The coils of a receiver all act as
very small aerials. Whatever the
actual position of the coil itself, it
will pick up a small quantity of energy
either acting as a miniature frame
aerial, or as a very small vertical
aerial, and the result is that if the

The Five Fifteen" Receiver, described in the July issue of " The Wire-
less Constructor," utilised one screened and two unsereened coils.

is only because of the considerable
developments which we have made in
the art of high -frequency amplification
generally that these points are now
coming to 'ight, and we have to find
methods of overcoming the difficulties.

How Screened Coils Help
1n an efficient. high -frequency am-

plifier we wish, the signals received
from the aerial to pass through the
tuning circuits, and then through the
appropriate valves in the correct

Fig. 3.- Showing how the magnetic
field produced from one coil will affect
another in the vicinity when no screens

are used.
sequence. If any energy is allowed to
take alternative paths, we- are going
to suffer from a. loss of efficiency. In
addition to the direct leakage of
energy from the front of the set right
through on to the last tuned circuit
which we have already considered, -

there aro all manner of other possible
stray paths for the energy; by which
it can return and circulate in eddies
as it were, and as long as this is per-
mittecl we cannot obtain the maximum
efficiency. It is to avoid this filtering
away of -the energy in channels where

set is operated close to a transmitting
station, these signals will be picked up
directly, and will not be subjected to
the filtering action of tuned circuits.
This, again, will result in destroying
the selectivity of the receiver. If the
circuits aro enclosed in screening cases,
it is possible to prevent the waves
from affecting the cells directly, as we
shall see shortly.

The Function of Screens
The question to be considered now,

therefore, is exactly how the Screen-
ing produces the shielding effect that
we require. We have seen that there
are two effects to be considered.
First that of the magnetic field, and
secondly that of the capacity coup-
ling between the coils.

Many people are under the impres-
sion that these new screened coils only
eliminate the capacity coupling, and
that in order to eliminate any mag-
netic coupling some form of magnetic
metal, such as iron, must be used for
the screening cases. This, as a matter
of fact, is quite incorrect. The screens
shield the effect of both the magnetic
and the capacity coupling, and,
indeed, if iron were used for the
screens themselves the results would be
so poor as to render the screens prac-
tically useless.

Capacity Coupling
Let us consider the effect of capaz

city coupling first of all. In Fig. 1 we
have two coils at different potentials
to each other, and there is cense-

quently a capacity coupling between
-them. This will result in capacity
current flowing between the two
bodies, and consequently a certain
amount of energy will be transferred
between the two.

Inserting a Screen.
We can prevent this transfer of

energy by inserting between the two
bodies a plate which is connected to
earth. The earth is at the lowest
potential in any circuit, and small
variations take place about this fixed
potential point. The surface of the
earth plate thus prevents the voltage
variations on the first body from pro-
ducing any effect beyond the screen.
-What energy is lost is not transferred
to the second body at all, but only to
earth. Such an arrangement there-
fore effectively eliminates the capacity
coupling between the circuits.

Magnetic Coupling
When we come to consider the mag-

netic coupling the position is a little
more complicated. It is often thought
that the insertion of a magnetic screen
of somd sort will actually prevent the
magnetic field from penetrating the
screen. This is not the case, and the
screening effect is really produced by
a totally different mechanism.

Let us consider a simple coil of wire
as shown in Fig. 3. If we have a
varying current flowing round this
coil, then there will be a magnetic field
produced which will spread out from
the coil axially somewhat in the
manner shown by the dotted lines. If
then we bring another coil close to the
first coil, some of the magnetic field
produced by the first coil w;11 upset the
second, and will set up currents in the

RESULTANT fieLL.
THROUGH .7.1/45

SCREEN CO/L ZERO
EDDY CURRENTS PRODUC7/1/5
COUNTER MAGNET/C AELL)

Fig. 4.-The magnetic field from one
coil will produce eddy currents in the
screen which will cancel out the effect

of the field.
second coil. This is the phenorne ion
known as magnetic coupling.

Eddy Currents
Let us now place a sheet of copper a

short distance away from the first coil,
as shown in Fig. 4. The effect of the
magnetic field reaching this copper
screen will be to produce very small
circulating currents in this sheet. The
copper behaves as if it consisted of a
largo number of very wall single -turn
coils, each of which would have its
appropriate current induced therein.
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Why are Screened Coils Used ?-continued.

These currents are known as " eddy
currents."

What They Do
Now, the important fact about these

eddy currents is this: These currents

riRMINALS 3 COVER TO PIT
CONNECTED INSIDE OR OUTSIDE II lot&
TO SOCKETS !: BOX II

EN

4.7  e I I .e.1 ,\.\\\\\\\X
SOCIfEh) INSULATED
FROM SCREEN

EARTH TERMINAL CONNECTED TO SCREEN

Fig. 5.-The standard mounting of the
type of screened coil developed by the

author is shown here.

in turn produce magnetic fields of
their own, and the average effect of
all the eddy currents is to produce a
fairly large magnetic field. It can
be shown theoretically and confirmed
by experiment that the direction and
magnitude of this magnetic field pro-
duced by the combined effect of all the
eddy currents in the copper screen are
practically equal and opposite to those
produced by the coil itself. This
means that on the other side of the
screen the magnetic field due to the
first coil is practically cancelled out by
the magnetic field produced by the.
eddy currents in the screen.

The screen therefore does not wipe
out the magnetic field of the coil in
any way, but it produces an equal and
opposite magnetic field which. cancels
out the effect of the original field.
Obviously the results are just the
same, but the actual production of the
results is achieved in a slightly
different manner.

Practical Problems
Now, the difficulty with magnetic

screening is this: in order to achieve
complete shielding it is necessary to
enclose the coil on all sides in a metal
box. Capacity shielding may be
achieved fairly simply by a single
earth plate placed in an appropriate
position, but for magnetic shielding a
complete cover is required. The
screened coils which have been
developed therefore are designed to be
practically complete, the only holes in
the box being those necessary in order
to bring the connections through the
base.

Losses Due to the Screen
The question of the size of the

screen is one of considerable import-
ance, and no little experimental work
was done before the actual dimensions
of the screens were decided. It will
be apparent at once that the produc-
tion of eddy currents in the copper
screens demands the expenditure of a
certain amount of energy. This
absorption of energy from the coil is
bound to detract from its efficiency to
a small extent, and will show up as
an increase in the effective resistance
of the coil.

Importance of Screen Design
It might be thought at first that

this would render the whole principle
useless, but this is not the case. The
further away we go from the coil, the
lees is the strength of the magnetic
field, and correspondingly the less will
be the eddy 'currents prodficing the
counter field outside the screen. Some
experiments were therefore carried
out in order to find the effect on the
resistance of the coil of placing the
screen at varying distances, and it was
found that if the screen was placed
within a certain distance, the losses
introduced were very considerable.

Material for Screens
If, on the other hand, the screen was

kept at least half an inch away from
the coil in a radial direction, and one
inch away from the actual end of the
coil axially at each end, then the extra
resistance introduced into the circuit
was not excessive. The metal of the
screen had considerable effect, the
lower the resistance of the metal the
less being the loss introduced. Copper
or aluminium is necessary, therefore.

Standard Dimensions
. Even .with this arrangement, how-
ever, the coils would, have been some-
what bulky if the usual 3 -in. diameter
coils had been used, as this would have
necessitated 4 -in, screens. As a result
of a certain amount of experiment,
therefore, it was decided that reason-
ably efficient results could be obtained
with a 2 -in, diameter coil and a 3 -in.
to 31 -in, diameter screen, which is the
standard pattern now on the market.

Effect of Wavelength Range
One other point may be mentioned

in connection with the use of these
coils, and that is that the presence of
a screen not only alters the effective
resistance of the coil to a small extent,
but also the inductance. This means
that if the coil is tuned in to a certain
wavelength with the screen in place,
and the screening cover is then re-
moved, the tune of the circuit will
alter considerably, and an increase in
tuning condenser will be required in
order to restore the circuit to its tuned
condition.

4 Build your own
loud speaker for

the summer.
Summer Time ! To be
spent in the garden
basking in the sun-your
diversion the invisible
entertainer, radio. It is
a thing to look forward
to, this restfulness
and to the full rower
and mel'ow music of
the "Lissenola." And the
cost? - negligible; for your
finished loud speaker works
out at less than 15/- (the
"Lissenola" is 13/6, and with
it we give you full-size dia-
grams and clear instructions
how to proved horn
for a few pence). You could
not have a better loud speaker
whatever price you paid.
If you prefer it you can easily
convert the "Lissenola' to
carry a cone or any other
diaphragm working on the
reed principle by attaching
the Lissen Reed (1/- extra).
In addition, if you possess a
gramophone you have only
to substitute the Lissenola for
the sound -box to convert it
at once into a radio loud
speaker.

4 Ask your dealer to show

LISSENOLA
LISSEN LIMITED,
26-30, Friars Lane,
Richmond, Surrey.

Iftiartagt op, Director: Thomas N. Cold

, 'II 'V '0'
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TRACING TROUBLE IN
DE A SINGLE-VAILVE SET

Are you helpless when your set ceases to give
good signals or breaks down altogether ?
What system of locating the trouble do you

111 adopt ? If you are uncertain how to set
about it, these notes will be of assistance to
.you in discovering the cause of any simple

fault in your set.
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A faulty connection to the moving block of a "swinging" coil -
holder is often responsible for puzzling noises.
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N this article the writer proposes to
deal with the possible sources of
trouble in single -valve receivers,

whether arising from faulty design,
construction, or unforeseen events
after the set has been in use. From
time to time articles have appeared
which should enable the beginner to
trace faults in either high -frequency
or low -frequency -amplifiers, and, with
the help of these few remarks, he
should be able to locate trouble in
practically any type of radio receiver.

A Simple Circuit
The diagram in Fig. 1 shows the

ordinary conventional single -valve cir-
cuit, reaction in this case being con-
trolled by means of variable coupling
between the coils, and the points at
which trouble may possibly occur are
numbered.

Dealing with these points in numeri-
cal order, we may summarise the
symptoms in each case.

Aerial Disconnection
Should there be a break at (1), the

set will tend to oscillate hard, and
signals will, of course, be abnormally
weak. Probably the quickest way of
determining whether this has really
occurred is to detach the aerial lead
from the sot, and note whether much
difference in signal strength results.
If the aerial really is connected,
signals should, of course, become very
much weaker than they are. If, how-
ever, there is a long lead to the earth-
ing switch, and the aerial has become
disconnected at that point, although
there will be a difference in signals
when the lead is taken off the aerial
terminal, it should not be very notice-
able.

A Useful Test
A break at point (2), i.e., anywhere

in the A.T.I., will, generally speaking,
:be very simple to detect, since, should
the reader be anywhere near an electric
railway or tramway, or even have
electric -light mains within a short dis-
tance of his house, a hum will iname-
djately be heard on breaking the cir-
cuit at this point Should there be no
guide of this nature, the set will, of
course, refuse to oscillate, and no
signals other, than perhaps very weak
traces of the local station, if the
reader is very close to it, will be heard.

If two fingers are placed across the
points which should normally be the
extremities of this coil (a break being
suspected), a sharp cliek will generally
indicate that one is piesent.

Examine the Earth Lead
Point (3) indicates a break of any

description anywhere between the set
and the earth. This point is apt to be
a little troublesome in some circum-
stances, since a set may apparently be
functioning fairly well, even with the
earth disconnected. Generally, how-
ever, a faulty earth connection will
cause instability in the receiver, and,
most noticeable of all, severe hand -
capacity effects when the condenser
across the A.T.I. is approached. One
quite reliable way of making sure that
there really is a break in the earth
lead is to switch on the set, listen to a
fairly weak signal, and, with a
moistened finger, touch the gas -pipe
or water -pipe. A click or sudden dis-
appearance of the signal may be taken
as a fairly sure indication that the
earth lead is in trouble somewhere.

A fault at point (4) is a very simple
matter to detect, since no H.T. cur -

IIZIOLJEIE
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DD

rent can flow through the 'phones, and
on disconnecting one tag of the
'phones the usually healthy " plop "
will not be heard.

Testing Condensers -
(5) indicates a faulty grid -condenser,

or a defective connection to one side
of it. Here again, should the reader
be close to any form of A.C. supply,
a hum will most probably be heard.
Failing any definite indication of a
fault in this position, it will be advis-
able to test the condenser with a 41 -
volt flash -lamp battery and a pair of
headphones. A click heard on
" making " the circuit, but not on
breaking it, shows that the condenser
is in order. No click at all will, of
course, prove that the circuit is com-
pletely broken at some point. For this
reason do not connect the leads from
the battery and headphones directly
across the condenser, but from the
grid pin of the detector valve to the
point at which the lead from the grid
condenser joins the A.T.I. Any fault
in the leads from the condenser will.
thus be shown up. Actually the
soundest method is probably the sub-
stitution of another condenser.

Grid Leak Troubles
A faulty grid -leak (6) is, as a rule,

much more easy to detect, aural
methods being satisfactory in nearly

Fig. 1.-The numbers on this circuit
diagram are referred to in the article
as a convenient way of checking the

circuit.

every case. A loud howl or ticking
noise when the reaction coupling is
fairly tight is a sure sign that the
grid -leak is either cut right out of cir-
cuit or of much too high a value..
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The
`far better'
condenser

THE NEW ORMOND
S.L.F. CONDENSER

Specification :
The new ORMOND Precision
Straight Line Frequency Condenser
embodies the famous ORMOND
Slow Motion Friction Drive.
Special ball bearings ensure a
smooth action, giving a liquid -like
movement, facilitating precise
tuning adjustments with noiseless
operation.
Its construction is very robust. It
has bright brass vanes, perfectly
rigid, and the heavily nickelled and
polished end -plates ensure mini-
mum eddy current losses.
The moving vanes are connected
to the frame, thus eliminating
stray capacity effects.
Special shaped vanes give high
maximum and low minimum
capacity with true S.L.F. readings
throughout full 180 scale.
Extremely low Radio frequency
losses.
Special method of mounting the
fixed vanes reduces dielectric losses
to a minimum. Highest quality
scientific instrument finish, hand-
some bakelite combined knob and
4 -inch dial, engraved with 180
separate degrees, and separate slow
motion knob.
It has an anti -capacity earthing
shield which may be fitted, insula-
ted from the condenser, and
earthed by a separate connection.
This is particularly useful when
condenser is used in circuits where
both electrodes are at radio fre-
quency potential. Easy to mount,
one and three hole fixing.
Terminals and soldering tags for
connections.

Note the low prices :
.00025 micro farad ... 19'-
.00035 ... 19 6
.0005

Complete with Knob and
4 -in. Dial.

Without Friction Control but
with 3 -in. Dial and including

Hand Capacity Shield.
.00025 micro farad ... 11/-
.00035 ... 11'6
.0005 21 12/-

THE WIRELESS CONSTRUCTOR

KNOB AND DIAL.

FIXED WITH GRUB SCREWS

Re, new ne.
4". 44,v ,"

FRICTION CUP

SECTION OF

DUST COVER

ROTOR IERIAINAL

ADJUSTING NUT

PATENT APPLIED FOR

KNOB'S( 4" DIAL

BEAUTIFULLY

FINISHED

HAND CAPACITY

SHIELD

STATOR

TERMINAL

SELF CENTERING
BALL RACE

'A' QUALITY
EBONITE BUSHES

FRICTION DISCS

THRUST BALL

RACE

ADJUSTING
SPRING

This is the ORMOND S.L.F. CONDENSER which has fully demonstrated our
claim for its superiority. It is made with exact precision in our own factories
by British labour from the finest quality materials and designed to be scien-
tifically correct. The specification at side will interest you-certainly the low
prices quoted there should cause you to join the ranks of the thousands who are
now changing over to ORMOND S.L.F. SLOW MOTION' CONDENSERS.

RMONITYg
T"

199-205, Pentonville Road, King's Cross, London, N.1
Clerkenwell 9344-5-6. Telegrams: "Ormondengi, Kincross."

FACTORY: WHISKIN STREET, CI,ERKENWELL,

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 1089
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Tracing Trouble in a Single -Valve Set continued

Serious distortion also results some-
times from a defective or unsuitable
grid -leak.

Low-tension Circuit
(7) is intended to cover either a

break in the leads from the low-tension
battery, a break in the leads from the
L.T. terminals in the valve itself, or a
defective filament rheostat. Any of
these will, of course, be shown by the
failure of the valve to light. Substi-
tution of another valve should be tried
before searcb*.ag for a fault, however,
in case the one normally in use has
been burnt out.

Is the H.T. Connected ?
A break in the circuit at point (8)

will result in total absence of signals,
and is best detected by removing and
replacing the wander plug from the
negative end of the battery several
times. If no vigorous clicks are heard
it may be taken for granted that there
is no connection from this point to the
negative side of the LIP. battery, or,
alternatively, that the circuit is broken
at point (9), or somewhere in the H.T.
bf,tttery itself. A high -reading volt-
meter is the most useful way of decid-

ing whether there is any trouble with
the battery, however. A break at (10)
may be found by removing the tele-
phone tag from the terminal which is
connected to the positive H.T. ter-
minal, and touching it, upon the posi-
tive end of the battery: If signals
then resume their normal strength it
may be assumed that a faulty connec-
tion between the 'phones and the H.T.
terminal was the cause of the trouble.

Any break in the H.T. circuit (i.e.,
at the points 8, 9, 10 or 4) will, of
course, result in the total absence of
signals, and also of clicks on removing
the 'phones from their terminals, and
thus be fairly easily diagnosed at once.

Telephone Condenser
A defective condenser across the

telephones (point 11) may cause
various forms of trouble. If there is a
short-circuit in 'this condenser, or a
serious leak amounting to a " short,"
signals will be absent or very weak.
If there is a break, either in the con-
denser itself or in the leads to it, no
difference other than the fact that the
set will not oscillate quite so readily as
usual may be noticed. On the other
hand, signals may sound " tinny " or

" thin," particularly if a note magni-
fier is used after the detector. this
case an audio -frequency howl may be
set up.

Shunt the H.T. Battery
The absence of a large condenser in

position (12) is also not very notice-
able in some circumstances, for in-
stance, when the H.T. battery is new
and giving its full -rated voltage. With
an older battery, however, its absence
will be shown by crackling or " fry-
ing " noises, or, if note -magnifiers are
used, perhaps a tendency to howl when
the set is just on the .oscillation point.

A Common Fault
Last, but by no means least, Is the

point (13), intended to cover trouble
either in the valve itself or in the con-
nections to the pins. All kinds of
puzzling effects that do not seem to be
due to any of the other kinds of
trouble may arise from faulty connec-
tions between the pins on the valve
itself and the sockets of the holder.
The valve should periodically be re-
moved and the legs opened out or
scraped clean with a penknife.

W. L. S.

The Safety Valve
f oar

ti
20ev 1.

THE OLD SWAY

LUST DOLVX vMv

Sold also by Lewis's Ltd
Manchester and Liverpool,

and

LUSTROLUX LTD.,
West Bollington,
rir. Macclesfield.
Send for
Catalogue
G.

UNLESS you use Lustrolux your dull
emitter valves call for " two -point -

something' or three -paint -something
volts. You use a 4 -volt supply, feed
through the Rheostat-and trust to luck
that the valve isn't over -supplied.
LUSTROLUX British made Valves put
an end to all that I Whether you want a
'06 H.F. Det. or L.F., or a power valve at
'34 amps., the Lustrolux Valve calls for
2 VOLTS ONLY. Arrange your cells in
parallel and get added hours per charge.
Lustrolux reception is perfection, and
Lustrolux costs are amazingly low. '06
Dull Emitters, 9/... '34 Power Valve, 11/-.

Prices post free.
Ask your Dealer.

See these
wonderful
Coils on
Stand 254

Gallery.

SOLENOID WINDING
AIR SPACED and
SELF-SUPPORTING.
These are the outstanding

features of the new

FARADEX
EXTRA LOW LOSS

COILS,.
LOW H.F. RESISTANCE
MAXIMUM INDUCTANCE

MORE VOLUME AND
BETTER TONE.

Exceptional Strength & Rigidity
Low LossCoil Mount of Pleasing
Design Eliminating Side Plates.

An Eminent Scientist's Opinion of our Faradex Coils.
Messrs. Rooke Brothers. July 9th, 2925.
Dear Sirs,-Tou will be interested, to know that I have now put to a
practical reception test the following range of your PARADRX
COILS, Nos. 25, 35, 50, 75, too, 050, 200, 25o and 300, against eager
Well-known snakes of coil. As a result I have found a notable. in-
crease of volume on all the various wave-lengSh4 received, including
Continental stations. There is also apparent an improved quality or
purity of tone, but the increased volume is undoubted and remarkable,
I can therefore, from practical test, thoroughly recommend your
Inductance Coils for radio purpdses as their efficiency is evident.

From A. P. THURSTON, Consulting engineer,,
D.Sc. (Lond.), P.R.Ae.S., M.I.A.E.,

SiZep: 25 35 40 50 6o 75 too 150 200 250 300 g00 500
Prices : 2/- 2/- 2/- 2!- 2/3 2/6 2/9 3/- 3/3 3/6 3/9 4/9 6/.

It you cannot obtain these Coils, write direct, giving name And address of your local dealer.

ROONE 11110TMEIRI LIMITED
WORKS & OFFICES . SS,CARDINGTON STREET. LONDON, N.W.1. 110e.0.

3
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Cont sting to
the success of

the famous
"Elstree Six"

CYLDON

THE CYLDON DUAL
CONDENSER comprises

two .0005 mid. Condensers
mounted in one frame with
special Grounded Rotor (on
a common spindle) giving
surprising smoothness and
ease of action.

.0005 Square Law

DUAL CONDENSERS
Price 27/6 each

Set of four -15 10s.
.0003 mfds. 25/- each

Complete with 4 in. Koch Dial.

Other Cyldon Condensers
Square Law. S.L.F.

Capacity Price Capgpity Price
.001 Mfds. 21/- .0005 Mfds. 15/6

.0005 17/6 .00035 15.

.0003 16/6 .00025 14/6
.00025 16/-
.0002 15/6 4" Knob Dial

With 4" Knob Dial 2/. extra

(Pronounced SIL-DON)

Cyldon
Condensers
from your dealer
or post free from

makers.

SYDNEY S. BIRD 0 SONS,
"Cyldon" Works, Sarnesfield Road, Enfield Town, MIDDLESEX.

Telephone: ENFIELD 0672,
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A Profitable Investment

E.E.C.Monoblock"H.T." Accumulators
Dull Emitter Valves have done much towards reduc-
ing the expense incurred in recharging your L.T.
Accumulators, but the wireless enthusiast still finds
that the cost of H.T. Battery upkeep is a considerable
item. This outlay can be more than halved by using
the E.E.C. MONO BI OCK ACCUMU LiV1 ORS, while
at the same time wireless reception is immensely
improved. Much of the noise attributed to atmos-
pherics emanates from your dry batteiv. If you
want perfect reception use Accumulator H.T.
zo-volt Units in Moulded Glass Boxes. Tapped at
every cell, with Grease Cup. capacity 1,800 milliamps.
Size 8k" X IV X 3i". Weight zi lb. Price 12/- per
unit, charged in a dry state, and only needing
addition of acid, to -volt Units, same specification as
above, but half the length, 6/-.

Send us your name and address on a postcard
for a copy of our 44.page Radio Catalogue.

Ecomink ifretricLtg 10,FITZROY Sq.
L.ONDON W.1,

"""t"AkA4

VARIFORM
PATENT

An epoch making'
departure In low Revency
transformer olesuin.

valves has inspired the production
of the EFEFOA " VARIFORM " LOW FREQUENCY
TRANSFORMER, the primary impedance of which
can be altered to suit different types of valves. This
is achieved by winding the primary on a separate
bobbin, which is detachable and interchangeable with

others of different impedance vahtes.
A eerie, of five primary windings is available, giving ratios of
2 to 1, 3 to 1, 4 to 1, I to 1, and 6 to 1, enabling the transformer
to be adjusted to any type of valve or circuit. The interchange is
effected without disturbing the permanent transformer connections.
An incidental advantage is the ability to replace a burnt -out
primary-the vulnerable part of all transformers-for a few
shillings, instead of scrapping the lot.
With one primary bobbin: Or with complete ,et
(specify Ratio required) 30/_, of 5 inter"..ge.bl 40/..

Price each - primary bobbins ..
Wholesale only. Spare interchangeable bobbins, 3/6 each

FALK, STADELMANN & CO. LTD.,
83/93, FARRINGDON ROAD, E.C.1.

66k your Wireless NATIONAL
Dealer for EFESCA RADIOCOMPONENTS or
write for catalogue. EXHIBITION

OLYMPIA
LONDON

Stand 114

a .24aeoxeaud.97eak4
6 terezeme

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 1091
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VALVE HOLDER
This is the usual view of the
Benjamin Valve Holder without

attachments.
Price 2/9 each.

VALVE HOLDER
AND GRID LEAK

Nickel -plated, copper clips on a
rigid insulating bar carry a Dubi-
her Dumetohm 2 megohm Grid
Leak. Wiring and space saved,

perfect connections assured.
Price 5/3 complete.

VALVE HOLDER, GRID
LEAK AND CONDENSER
The same as above but with the
addition of a Dubilier Fixed Con-
denser (.0203 mfd.). Grid Leak
can be in series or parallel. Wir-
ing entirely dispensed with, space
saved, installation simplified,
connection troubles banished.

Price 7/- complete.
PATENT NOS.:

222085-1923 250431-1925

REGD. DESIGN: No. 714847

The one-piece
spring feature

This is a BENJAMIN Anti-Microphonic Valve Holder
turned upside down. The four metal strips you see are
the patent BENJAMIN one-piece springs-each a complete
length of tempered metal, cut and shaped to form the
soldering tag and the valve pin socket, and the spring.
Most anti-microphonic valve holders have in place of
this two or three strips of metal soldered or rivetted
together. In time, the joints work loose and become
`noisy.' The BENJAMIN Valve Holder with its one-piece
spring feature overcomes this difficulty.
The BENJAMIN Valve Holder has also four other important
features

(1) It allows the valve to float in any direction.
(2) Valves can be inserted or removed easily and

safely.
(3) Valve legs cannot possibly foul the baseboard.
(4) Both terminals and soldering tags are provided.

This world-famous component, which trebles the life of
your valves and completely disperses all microphonic
noises, can be purchased either alone or with the attach-
ments shown on the left Sold by radio retailers everywhere.

Clearer Cone. Anti-microphonic
VALVE HOLDER

British Made

THE BENJAMIN ELECTRIC LIMITED
Brantwood Works, Tottenham, London, N.17

enjamin makers of thin (I
ire s more useful

0
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S .P.18 RED SPOT
An excellent all-
round-purposeValve.
Very effective as an
L.F. amplifier,
especially in last
stage. Exceptionally
good as a rectifier
and very efficient as
an H. F. amplifier.
Fil. Volts:
Amps.: 0'3.

PRICE 141-

S. P. 18 GREEN
SPOT
Specially designed
for resistance -capa-
city and choke coup-
ling. Also suitable
for use in early stages
of L.F. omplIfica-
tion. A very efficient
H.F. Amplifier and
even a better detector
than Red Spot.
Fil. Volts: 1'6-1'8.
Amps.: 0'3.

PRICE 141-

S.P.18 BLUE SPOT
Extra high amplifi-
cation Valve. With
L. F. resistance -
capacity coupling
gives as much ampli-
fication as most
valves with trans-
former. With a
transformer, tre-
mendous amplifica-
tion. As an H.F.
amplifier in stabi-
lised circuits gives
far greater amplifi-
cation than otherwise
obtainable. Takes
only a fraction of the
H.T. current taken
by other valves.
Fil. Volts:
Amps.: 0'09.

PRICE 141-

5HORTP

S.P18 134.
1-8v.0.09

Making their bow
EV E R Y O N E knows the name
BENJAMIN-makers of the world-
famous Valve Holder. This season

BENJAMIN will be doubly in the public
eye-for a complete range of BENJAMIN
RADIO VALVES is now on the market.
In these valves are combined every
recent discovery and advance in valve
manufacture.

Greater amplification, greater output,
less distortion, exceptionally good recti-
fication, and extremely low filament
consumption are among their more
important features. Better results can
be obtained from any receiving set if
BENJAMIN VALVES are fitted.

Ask your dealer about them-or send
to us for leaflet giving full particulars.

opkt_vi N
S H RTPAT H

RADIO VALVES
THE BENJAMIN ELECTRIC LTD.,
Brantwood Works, Tottenham, N. 17.

S.P. 55 RED SPOT
A perfect last -stage
power Amplifier.
Will handle an ex-
ceptional amount of
power. Greater
volume obtainable
without distortion be-
ginning. Excellent in
alll-stages with trans-
former or choke coup-
ling. Also gives good
results as H.F. amp-
lifier or detector.
Fil. Volts: 5'5.
Amps.: 0'25.

PRICE 1816

S.P. 55 BLUE SPOT
An extra high am-
plification Valve with
a moderate imp -d-
ance. Designed
specially for resist-
ance and choke -
coupled L.F. and for
tuned anode H.F.
Ideal for anode recti-
fication.
Fil. Volts:
Amps. : 0'09.

PRICE 1816

D.E. 55.
A very good general-
purpose Valve for
H.F.. L.F., or detec-
tor work. Gives
splendid results
where the surer-.
efficient SHOR T -
PATH Valves are
not suitable bFcause
of their " liveliness."
One of the most
economical Valves
with L.T. and H.T.
current.
Fil. Volts:
Amp.: 0'09.

PRICE 1816

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.: 1093
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THE "CASKET"
CRYSTAL SET

By H. BRAMFORD

The receiver described in this
article will be found both selective
and " flexible." It is suitable for
the reception of Daventry as well
as for stations in the lower band

of wavelengths.

ECIECESEDEEEEHEEM D2E111E10000

AT the present time the keynote of
efficiency in the design of
crystal receivers is still sim-

plicity, if the best results are to be
obtained. It has undoubtedly been
found that complications in the way
of intricacies relating to circuits, or
switching arrangements, or multi con -

t ;
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Fig. 1.-All drilling centres may be
obtained from this drawing.

Blueprint No. C.1055A.

nections to various studs, etc., all re-
sult in a certain amount of loss of
energy. It is obvious that this is a
great drawback, particularly in the
case of crystal sets, where the utmost

amount of signal strength is desirable.
The receiver about to be described in
this article has therefore been de-
signed with these points in mind, in
addition to which the completed set
presents a particularly neat and artis-
tic appearance when made, rendering
it most suitable as an ornamentation
in any part of the home. Variometer
tuning has been selected as being most
efficient, as well as one of the most
simple arrangements in operation.

A fixed condenser of .0001 micro -
farads is placed in series with the
aerial for constant aerial tuning, and
a " multiple fixed condenser " is con-
nected across the variometer windings,
to enable the set to be used with dif-
ferent sized aerials.

The material which was actually
used for the construction of the set is
listed below.

BUILD THIS SET WITH
One " Casket " cabinet (Cameo).
One ebonite panel measuring 71 in. i

by 5 in. by in.
One variometer (lgranic Electric Co.,

Ltd.).
One multiple fixed condenser (C.A.V.).
One fixed condenser, .0001 (Dubilier

Condenser Co.).
One permanent detector (R.I., Ltd.).
One coil socket with shorting plug.
Four terminals (Belling Lee).
Six Clix sockets (Autoveyors).
One Clix plug (Autoveyors).
Two 4 B.A. screws.
Six 4 B.A. nuts.
Glazite, and small piece of insulated

flex.
Approximate cost, £2.

Constructional Details
The actual construction of this re-

ceiver is a comparatively simple
1094

matter. First drill the panel in
accordance with the front of panel dia-
gram. Particular care should be given
to the drilling of the holes, which are
mounted radihlly, as shown, to receive
the Clix sockets, as they are placed to
correspond with the " multiple fixed "
condenser, mounted upon the back of
the panel. When the panel has been
drilled proceed to mount the four ter-
minals, followed :by the single -hole fix-
ing variometer, the loading coil plug
and socket, and the crystal detector.
In mounting the latter, care should be
taken not to scrape the crystals
against each other, as the sensitivity
of the detector may be impaired. The

CI
VON ro
0005
CL/X

~PLUG

C.A.T.
,voot

R '

L.C.
OR SHORTING

PLUG

EARTH

Fig. 2. ---The crystal and 'phones are
tapped across part of the variometer
windings, while the " multiple fixed
condenser " is connected across the

whole variometer.

front of panel assembly is then com-
pleted by securing the five Clix
sockets, as shown. The only compo-
nents to be mounted from the back of
the panel are the fixed multiple con-
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The "Casket" Crystal Set-continued
denser and the C.A.T. condenser. The
former is screwed down in such a way
that its tags make contact with the
ends of the Clix sockets, as may be
seen from the back -of -panel -diagram.
Those who wish to ensure that contact
is perfect, ,may solder at each point,
but this will not be found to be abso-
lutely necessary if the condenser is
secured firmly.

The Wiring
The set 'is easily wired up, as will be

seen from the back -of -panel diagram,
Fig. 3, which is self-explanatory. The
following notes, however, may be oh -
served. The aerial terminal connects
to one side of the C.A.T. condenser,
the other side of this condenser con-
necting to the end of the detector
which is farthest from the back of the
panel, and to the lower spindle con-
nection of the variometer. The other
side of the detector connects to one -of
the telephone terminals, the remaining
telephone terminal connecting to one
side of the loading coil and thence to
the earth terminal, from which a flex
lead is taken as shown. The remain-
ing side of the loading coil connects to
the variometer terminal marked
" earth." The variometer terminal
marked " aerial " connects to the Clix
socket indicated as .000. The flex lead
is passed through the hole provided in
the panel-the end being equipped
with a Clix

Circuit
The theoretical circuit diagram,

Fig. 3.-The broken line indicates
that the wire is taken beneath the
variometer. Blueprint No. C.1065B.

which is very simple; is shown in
Fig. 2.

Operating the -Set
The operation of this receiver is no

difficult matter, and the best results
possible should be obtained if the fol-
lowing notes are observed. First con -

The lead to the lower spindle connection of the variometer may be
clearly seen from this photograph.

nett up aerial, earth and 'phones to
their respective terminals. If the
local station is to be received, insert
the shorting link in the loading coil
plug and socket. Have the variometer
dial set at zero. It -should be noted
that when the dial reads: in this posi-
tion, the rotor of the variometer
should be at right angles to the stator.
To tune in the local station, rotate
the dial until signals care heard at.
their loudest, having the Clix plug in
socket :0001. Next ascertain that the

WIRING IN WORDS
All directions are given as viewing the set

from beneath the panel.
Join -the AERIAL terminal to one side of

the fixed condenser C.A.T.
Join the other side of the fisted condenser

C.A.T. to the top contact of the crystal detector
and also to the bottom (centre) contact of the
variometer.

Join the bottom --contact of the crystal
detector to one TELEPHONE terminal.

Join the other TELEPHONE terminal
to one side of the LOADING COIL block,
and also to the EARTH terminal.

Join the other side of the LOADING COIL
block to the EARTH end of the variometer
winding.

Join the AERIAL tad of the variometer
winding- to the .000 terminal on the fixed
condenser Cl. If necessary, solder the six
tapping points on the fixed condenser Cl
to the six Ciix sockets

Attach a flexible lead, with a Clix plug on
the other end, to the EARTH terminal.

detector is functioning at its best by
gently re -setting. This is done by lift-
ing the plunge knob, turning round
and lightly releasing. When satisfied
that the detector is in a good position,
try out various values of capacity
across the variemeter as indicated, by
removing the Clix plug to one of the
other sockets. It will then soon be
found which value is most suitable.
For the reception of Daventry, the
link is removed from the coil plug and
socket, and a loading coil inserted in
its place. This coil should be a
number 150 or 200.

ANOTHER
FREE GIFT

for OUR READERS.
The November issue of THE WIRE-

LESS CONSTRUCTOR, published on
October 15, is to be a Special Birthday
Number, marking the second anniversary
of the inception of this journal.

To every reader of THE WIRELESS
CONSTRUCTOR a Free Gift will be
presented. Every constructor will value
this gift and thousands will be buying
the November issue, so be sure of your
copy and place an order with your
newsagent now.
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nadio dips into History
NOW Radio - newest of

all the Sciences - seeks
inspiration from the Middle
Ages. Just as the warrior of old
was clothed in impenetrable
metal to ward off the arrows
and javelins of his foes, so, in
this- latest development of
Radio, coils are being en-
veloped completely in metal
to ward off the strong mag-
netic fields thrown out by
adjacent coils and by other
parts of the circuit.
Copex Coils finally remove
the last trace of uncontrollable
oscillation due to interaction.
The Receiving Set becomes
wonderfully stable and
astonishingly selective. At a
mile, and a half from 2 L.O.
with the " Five Fifteen" it is
possible to lose London

entirely on a degree or two
of the dials and bring in other
B.B.C. stations on a complete
background of silence. Such
amazing selectivity has only
previously been possible with
the Super Heterodyne - now
it is brought within reach of a
Set using only two H.F..stages.
Copex Coils are the original copper -
shielded coils designed in collabora-
tion with Mr. Reyner of the Radio
Press Laboratories. Their six pin
base permits an instant interchange
of alternative coils for other wave
lengths - one copper shield only is
required for each stage.
Make up your mind to build one of
these wonderful new Radio Press
Sets now and use Copex Copper shield-
ed coils. You will be astounded at its
exceptional selectivity - at its im-
proved stability -at its remarkable
ease of operation-and, above all, at
its wonderful purity of tone and
complete absence of mush.

PETO - SCOTT CO., Ltd. (Sole Makers of Copex Coils).
Head Office U Mail Order: 77 City Rd., London, E.C.1.
Branches LONDON, 62, High Holborn, W.C. 1. WALTHAMSTOW, 230, Wood
Street. PLYMOUTH, 4, Bank of England Place. LIVERPOOL, 4, Manchester Street.

).)1E
OPE

FIL I II

October, 1926

Use
Copex Coils

in these new
Radio Press Sets

The Elstree Solodyne
(" Modern Wireless," September, x9261

Complete set of parts £14 12 5
Ebonite Panel 21" X TX r
matted and drilled 11
Polished Mahogany Cabi-
net with Baseboard 16"

£5 10 0

The Mewflex Three
(" Modern Wireless," September, r9261

Complete set of parts ... £14 0 0
Ebonite Panel 24" x8"
matted and drilled 14 6
Polished Mahogany fall -
front Cabinet with Base-
board 14" deep £3 3 0

The Distaflex Two
(" Wireless Constructor," October, x920

Complete set of parts ...
Ebonite Panel 21" x 7" X I"
matted and drilled
Polished Mahogany Cabi-
net 21- x 7"X 14" ...

£12 I 0

II 6

£2 15 0

*A Marconi Royalty of e 2 /6 per valve holder
is due when the complete kit and panel are
purchased together for building this set.
This Royalty must be forwarded with
remittance for parts.

Prices for Copex Shields G Coils
CopexCopperShield (patent
applied for) complete with
six pin base ... 15 0

INTERCHANGEABLE COILS.
250/550

Split Primary Type Metres.
1000/2050

Metres

Aerial Coil ... 6)- 6/ -
H.F. Transformer ... 10/- 101 -

Split Secondary Type
Transformer ... 10/- I 41-

Reinartz Type Coil 10/- 14/..

Note :
Only copper
can give the
perfect self-cleaningcontact so
essential for

perfectshielding.

P.S. 5 656

1096 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.'
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WHICH SET SHALL I BUILD ?
By C. E. M.

What determines your choice of a set ? Are you hesitating between two valves and five, and wondering
which will be best ? If you are uncertain how to decide, read this article. It will show you the points

to consider, and will perhaps help you to choose the set which will satisfy your needs.

0000000000c

EVERY month sees the publication
of new receivers, which claim to
be better than, or as good 'as,

those which have gone before, and the
problem of deciding upon which to
build becomes increasingly difficult.

How Many Stations ?
In the first.place, what really deter-

mines the choice of a receiver? What
is there ni one particular design which
creates a desire to possess it greater
than any other set? The answer in
many cases is that the author's
claims as to the number of stations
which can be received have roused a
longing to do the same thing. The
deciding factor in these circumstances
is the number of stations which may
be received, and it is upon this point
that so many people judge even the
simplest sets.

Which is

There is, without a doubt, a great
fascination in being able to listen at
will to either Hamburg, Aberdeen,
Dublin, or any other station, but
merely because a receiver is designed
to receive the local station at really
pure loud -speaker strength does not
necessarily mean that this set is any
less efficient or up to date than the
long-range receiver.

Volume or Distance
The two sets are not in the same

class; they may, in fact, be the very

Ci

Li

it to be ? Crystal, single -valve, or

can afford should be the one to
build. On the other hand, if the
majority of listening to be done is
concentrated upon the local station,
still build a good set, but let it be one
especially designed for this class of
work.

Questions of Expense
Obviously, the more popular sets are

those which give a choice of pro-
gramme, and in this. connection only
the very latest type of set should be
built. This will, of course, be governed
to same extent by financial ability,
and for that reason a receiver should
be chosen which calls for an expen-
diture within one's limit.

Use Good Components
Unfortunately for some listeners,

they have been misguided enough

9

multi -valve set ?

best at the moment for their own par-
ticular work. A specially -designed
loud -speaker set for local work will, for
instance, usually give a purer
result on local work than, say, a five -
or six -valve set, designed especially
for distance, when receiving tine same
station, though generally the long-
range set will be the more expensive.
The decision as to which set to build
should at all times, therefore, be
governed by what is required of it, and
in those cases where long range is re-
quired, then the very best set that

1097

either to buy cheaper components than
those specified in the construction de-
tails of the particular receiver they
wish to build, or else have utilised cer-
tain components already in their pos-
session. These latter may, of course,
be suitable but more often than not
they are of different value to those
specified, and the set upon completion
does not give the results that were
expected.

Quality First
Rather than make mistakes of this
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Which Set Shall I Build?-continued
kind, it is better and safer to decide
upon a receiver which lies within one's
financial ability, even though it may
use fewer valves and have a shorter
range, instead of building a bigger
set and trying to save money by equip-
ping it with cheap components of
unknown manufacture.

How Many Valves?
For really efficient long-distance

work a set of outstanding merit is
required, and, unless a reflex circuit
is employed, five or six valves will
generally be used.

For satisfactory loud -speaker recep-
tion of the local station, however, the
number of valves to use need not ex-
ceed four, these being a high -fre-
quency stage, the detector, and two
low -frequency stages. It is preferable
that no reaction be used in the
circuit, and the last valve, at any
rate, should be of the power type used
with a high value of H.T. and a similar
value of grid bias.

Choosing the Loud -Speaker
For either the long-range or local

receiver the loud -speaker should be a
good one if faithful reproduction is

desired. This does not necessarily
mean that the instrument need be ex-
pensive, for there are now upon the
market many really good specimens
at quite reasonable prices.

Matched Dial Readings
The set that is capable of receiving

all the. B.B.C. stations and all our
Continental friends on the loud -speaker
is unquestionably the more interest-
ing instrument, and in these
modern days need not be at all
difficult to operate. The tendency to-
day is for all the tuning dials to be
matched, and so, by setting them all
at zero, and proceeding round the dials
one degree at a time, keeping all
the dial readings the same, the
operation of picking up the distant
station becomes as simple as handling
a set for reception of the local station
only.

Construction Simplified
The actual constructional require-

ments in present-day multi -valve sets
are also less likely to defeat the man
who has never built a receiver before,
and, with the modern methods of
stabilising, the chances of non-success

are distinctly remote. For these
reasons the choice of, say, a single -
valve set, merely because the reader
has never made a set before, is a
wrong road to journey, for sooner or
later lie is bound to be discontented
with his small set, and to favour one
of the larger variety, necessitating,
therefore, further expenditure in coma.
ponents, bigger batteries, and so on.

Avoid False Economy
A big set will do big things right

from the moment of completion, but
a small set can rarely be improved
upon by occasional additions to the
extent of doing the same things as the
bigger sets. The growth from, say, one
valve to many may be progressive, but
with each addition it is not unusual
to introduce some small defect in the
general layout of the whole, which
means loss of efficiency to some greater
or lesser degree; particularly is this
so where H.F. stages are added on the
unit system,

In conclusion, the choice of a set
should be determined by what is ex-
pected of it, the amount of money that
one can spend, and-last, but not least
-what the designer says it will do.

4 nobvitr
THE WORLD'S MOST POWERFUL LONG-DISTANCE RECEIVER

For RANGE
Wonderful results are still being re-
ceived on my "Duodyne V." Loud
Speaker reception of KFI and KHJ,
Radio Central KFI and HKJ The
Times, Packard Building, Los Angeles,
California. Other stations heard
were WTAM, WJL, special test, and
KG° on 'phones, also one XAD, two
latter stations unknown, possibly Ameri-
can. . W. J. McC.,

s..s. Mollersnik, Finland.

Sirs,-On a voyage to the Caribbean
Sea. I received Daventry daily on a
large loud -speaker. Up to 900 miles
signals were no loud that instrument
had to be detuned. At 2,000 miles
Church Service transmitted by Daventry
was audible 40 ft. from loud -speaker.

P.M.S. calk( Engineer),
s.s. Rotterdam.

length. Last Friday at 1.30 atm. I
tuned in a long-distance station using
the 800-3000 metre Curtis Constant
Tuner and heard several violin selections,
pianoforte and songs by lady artists.
The announcer was a gentleman, after
which it appeared to be a concert given
by ladies. Owing to the atmospherics,
which were very bad here except at
mid -day, I was not able to distinguish
the station announced, but should say
that it was either 5 XX (Daventry) or
3 LO (Melbourne), Australia. as these
are the only two stations broadcasting
in English anywhere near the wave-
length I covered. To say the least I
am extremely satisfied with my set.

J. C. S. Kottayam,
Travancore, S. India.

We have received the Duodyne V and have subjected this to
a very severe test with the following results:-On three Valves
(two H.F.) we can receive South African stations practically
loud -speaker strength. With al! five valves we can receive the
British stations at full loud -speaker strength, but only inter-
mittently, as the atmospheric disturbances are so great in this
part of the world . .

L. D. G. M., Nairobi, Kenya.

. . . No doubt you will be glad to hear that I have got my
Duodyne 5 going. At present I can tune in Colombo, a distance
of 500 miles, at full loud -speaker strength. In fact, the majority
of my friends and visitors who have listened in with me have
requested me to tune down as the sound was too loud. Daily
I receive Colombo broadcasting concert at 800 metres wave -

PETER CURTIS, LIMITED,
11, Red Lion Square, London, W.C1.

For POWER
On a home constructed Set, using two wires,
one for Aerial and one for Earth, in the same
room as the Set, I have received KDKA, WBZ
and several other American stations.
As a Wireless Engineer, I should like to defi-
nitely state that the results with the " Duodyne'
are immeasurably superior to those with ant' other
Set I have tried.

F. S. B., St. George's Road, London. S.W.

I wish to state that the Duodyne V I bought
of you is giving me every satisfaction and I am
more than please with it. I get Sydney and
Melbourne, Australia, on the loud speaker, which
is about 1,200 miles and they come in at times as
loud as local stations, and this is midsummer.
I also receive Wellington (100 Watts) 200 miles
away, and Dunedin (500 Watts) 250 miles, every
night, just as loud as local stations.

J. P. D., Christchurch, New Zealand.

The "Duodyne" Open V. Ref. D.C.431.
Manchester -312, DEANSGATE.

For SELECTIVITY
I live within a mile of a relay station,

and with this in full blast I can cut
out and receive all the other I3.B.C.
stations on the loud speaker, using
not more than four valves. l can
receive on the loud speaker Oslo, Leipzig,
Madrid, Paris Ecole, Petit Parisien,
Brussels, Toulouse, Hamburg, l3erlin.
Rome, and many other Cont nental
stations. W.S., Bradford.

In two hours I listened to the following
(cutting out Manchester. 3 miles away);
Leeds and Bradford, Sheffield, Liverpool.
Stoke-on-Trent. Hull (London direct
when Manchester was off), Birmingham,
Aberdeen, Glasgow, two German stations,
Petit Parisien, Chelmsford and Radio -
Paris, without any Wave Trap.

H. J. B., Manetester.

BUILD YOUR OWN
DuablInt

THE DUODYNE TREATISE
contains-

Circuit Diagrams, 3 and 5

Valve_
2. Simplified Wiring Chart and

Layout for 3 and 5 Valves.
3. Instructions for Operation.
4. Complete Schedule of Conk-

ponents.
PRICE 2/6

Telegrams : Telephone:
Paracurlex, Holb., London Chancery 75434 a Telephone: Central 5o95.
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As used in the
"Night Hawk
by Mr. Percy W. Harris
(Editor of "Wireless Constructor")

and in other well-known
Receiving Sets

Eleven exclusive
Eureka features

1

Absolute rigidity of fixed
plates ensured by unit con-
struction.

2
Moving plates clamped to-
gether to permit fine spacing
with absolute security.

3
Special method of construc-
tion eliminates the possibility
of fixed and moving plates
short circuiting.

4
Ball -bearings ensure smooth
silken action under all con-
ditions.

5
Dual connections (cone and
pigtail) guarantee continu-
ov.sly silent performance.

6
Electrical losses so low as to
be quite negligible. An
invaluable feature for short-
wave use.

7
Generous and readily acces-
sible soldering tags.

8
Equipped for panel mounting
as one -hole or four -hole,
whichever preferred.

9
Positive stops at both ends of
scale.

10
Compact design permits a
panel depth when closed of
less than two inches. The
.0005 mfds.Ortho-cyclic takes
up much less room than most
.0003 mfds. condensers.

11
Highly polished and beauti-
fully finished throughout-
a perfect example of British
craftsmanship.

Prices :
'0003 mfds. 14/6
'0005 mfds. 15/6

THE WIRELESS CONSTRUCTOR

N wi
Space out your Stations as
evenly as the rungs of a ladder

AT last there is available a British
Condenser which takes out all

the guesswork of station finding and
ensures a standard of selectivity which
is almost incredible. The new Eureka
Ortho-cyclic is a fine precision -made
instrument designed to give mathe-
matically equal spacings between all
wavelengths throughout the whole of
the scale. Within the first 15 degrees
on the dial you will find 15 wave-
lengths of to kilocycles separation.
Fifteen only-one to each degree ! And
the same precise separation will be
found all through the scale. Yet in
the ordinary condenser used under the
same conditions you would find 51

wavelengths crowded into the same 15
degrees. An absurd overcrowding just
where you need the greatest separation
to ensure workable selectivity. No
wonder wave -traps and similar gadgets
are necessary to separate the wanted
from the unwanted stations.
Add to this astounding performance a
host of other electrical and mechanical
features and you'll understand why the
Eureka Ortho-cyclic is unrivalled for
performance, uniformity and enduring
dependability. Before choosing your
variable condenser ask to see the
Eureka. To every discriminating
wireless man its beautiful workman-
ship will be irresistible.

Portable Utilities Co., Ltd. (Eureka Radio Products), 8 Fisher St., London, W.C.I

ClManuf actured by the
makers of the famous
Eureka Transformer

tr14'0- CYCLIC
In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR 1099
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Remember what
Michael Angelo said ?

" RIFLES," said the famous Italian sculptor, "make perfection
-but perfection is no trifle." Words of wisdom over four
hundred years ago, yet particularly applicable to -day. The

fixed Condenser, for instance ; all know of what seeming trifles
it is constructed. Just mica and copper foil. Yet between two
condensers, of the same outward appearance and utilizing the
same materials, there may be an immense gap - the difference
between efficiency and uselessness.

Only after years of experience in Con-
denser manufacturing can a state of real
perfection be obtained-such as the
T. C. C. Mica Condenser has reached.
This famous little component is the
embodiment of twenty brimming years
of Condenser manufacture. When you
ask for the T. C. C. Mica you know
you are getting a Condenser behind
which are the resource?; of England's

Condenser pioneers. One that is con-
stantly recommended by the foremost
radio technicians of the land ; one that
is constructed of the finest materials
available, and whose capacity is identical
with that stamped on its case. Finally.
you will find that the biggest bugbear
in your set - condenser -leakage - is
entirely absent in this, the supremo
Condenser.

CI...Prices: No. 33, all capacities between
004 and '001 nlids., 2s. 4d.; No. 34.

all capacities between .009 and .0001
wilds., 2s. 4d.; from all Wireless shops

T. C. C.
CONDENSERS

(Mica and Mansbridge
G. A .5661.

October, 1926

TALKS TO BEGINNERS
(Concluded from page 1070)

1925) I was able to describe a six -
valve Neutrodyne receiver, using
three stages of high -frequency ampli-
fication. This was known as the
Anglo-American Six, and it achieved
a great popularity owing to its great
range and purity. This was the first
popular neutrodyned multi -valve re-
ceiver built in this country:

The Search for Efficiency
Having now reached the stage at

which we could get amplification with-
out introducing deliberate losses into
the circuit, the attention of the ex-
perimenters was then turned 'to the
fact that many of the indirect losses
which had before been neglected
could be removed and the efficiency
still further improved. For example,
the earlier high -frequency trans-
formers of the slotted barrel type
were wound with fine wire, and were
of appreciable high -frequency resist-
ance, this resistance, indeed, playing
a considerable part in giving stability.

The " Elstree Six "
With the removal of the necessity

for introducing resistance, it occur-
red to many experimenters to see to
what extent the high -frequency re-
sistance of such transformers could
be reduced, and gradually things have
been improved to such a degree that
the modern high -frequency trans-
former is a very remarkably efficient
instrument. The wonderful efficiency
of the now famous Elstree Six Re-
ceiver, first described in Modern
Wireless, and now being built by thou-
sands of home constructors through-
out the country, is largely due to the
very efficient coils used in making up
the high -frequency transformers.

Further Developments
The interaction problem is now

being tackled in several different ways.
If the magnetic field of one coil strays
through the set and acts on other
coils, much loss of efficiency may re-
sult, and the remarkably clever work
of Mr. J. H. Reyner, B.Sc., at the
Elstree Laboratories, in developing
screened coils is already well known.

" Binocular " Coils
Another method of preventing the

spreading of unwanted fields is the
use of " astatic " coils, such as the
" binocular " type, in which, owing
to the peculiar arrangement of wind-
ing the field is concentrated. Per-
sonally I have done more work on
this type of coil than on shielded coils,
while Mr. Reyner has specialised more
on the shielded type. " The " astatic "
coil of the binocular type is that
utilised in the Night Hawk receiver
described in this issue, and is one of
the reasons for the efficiency of the
instrument.

1100
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BROADCAST RECEIVERS
NEW MODELS.

SELECTING a "Wireless Set" is a difficult matter
for the individual buyer. Counter -claims by the

various manufacturers tend to increase this difficulty ;
but these are the main essentials which should be
your guide :-

1. That it is manufactured by a firm with a
mature reputation for quality.

2. That the construction is sound and the design
as fool -proof as possible.

3. Ease of operation.
4. Fidelity in the reproduction of both speech

and music.
Come along to the Radio Exhibition at Olympia and
judge Rotax Receivers on the above lines.
We are exhibiting a range of 2 and 3 valve models,
including the Rotola " Paby Grand " and Portable
Receivers, which are two of this season's additions
to Rotax radio productions.

THE NEW " BABY GRAND "
RECEIVER.

SINGLE SWITCH CONTROL.
ABSENCE of complicated tuning devices, hand-

some appearance, compactness, selectivity, and
good volume with perfect reproduction of all sounds
are the aspiration of both amateur and professional
constructors.
Seldom, however, are all these desirable features
combined in one set, but the " Baby Grand " claims
them all, and to -day stands as an example of clever yet
simple design with astounding flexibility and fidelity
in performance. Standard finish, mahogany or oak.
Height 31". Length 27". Width (front to back) 2(1.
Cat. No. 120. PRICE, complete with

all accessories .. £25 0 0
Marconi License 17 6
Extra for H.T. accumulator if sup-

plied in place of dry battery .. £3 18 0

OLYMPIA
STAND Nos.
146 & 212

" ROTOLA "
PORTABLE
RECEIVER.

THIS three -valve receiver, whilst being compactly
self-contained, is capable of perfect radio re-

production within a thirty miles' radius of Broadcast
Stations and within 109 miles of Daventry.
It is ideal for use where the erection of an aerial, etc.,
presents difficulties such as in flats ; also for river or
motoring trips and picnics, and being absolutely self-
contained with aerial, valves, loud speaker, and
L.T. and H.T. batteries, it can be carried from one
place to another with the utmost ease, complete with
valves, H.T. & L.T. batteries, loud speaker, etc.

Length 16r. Width I I". Depth 3".
Supplied in Black or Maroon leather finish.

Cat. No. 126. PRICE £20 0 0
Marconi License 17 6

ROTAX (MOTOR ACCESSORIES) LTD.
Rotax Works, Willesden Junction, London, N.W.10.

'Phone : Willesden 2483. 'Grams : " Rodynalite Phone. London."
118
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Cheaper and
Better Jacks

Ashley . Radio Jacks are
made of nickel silver springs,
with pure silver contact and
Bakelite insulation through-
out. Tags are tinned and
spread fan wise for easy

soldering.

Note
the
Prices

!ROWING HOW TAGS ARE FANNED, below :

JACK No. 1. SINGLE CIRCUIT. (OPEN). 1/3

Vin...^.

JACK No. 2. SINGLE CIRCUIT. (CLOSED). 1/6

ACK No. 3. DOUBLE CIRCUIT. 1 / 9

JACK No. 4. FILAMENT SINGLE CONTROL. 1 9

JACK No. 5. FII.AmENT DOUBLE CONTROL. 2/3

Telephone Plug

Price 1/6
Occupies less space than any other plug. Metal
parts highly nickelled and polished. Bakelite insu-
lation throughout, suitable for spade or pin tags.
and any type of flexible or solid wire connection.

Ashley Wireless Telephone Co. (1925), Lid.
Find. Place, London Road, Liverpool.

October, 1928

A NEW ERA IN WIRELESS
RECEPTION

RADIO PRESS STAR SETS
Standardised Designs for all Purposes

ITH the forthcoming changes in
waivelengths, and particularly
the arrangement of the Euro-

pean stations upon a " kilocycle "
basis, it is fairly safe to say that a
new era of :reception is approaching.
Interference between European broad-
casting stations, hitherto so prevalent
at times, will no doubt be reduced to
the absolute minimum, and it will be
possible to receive almost every active
station in Europe at some time.

It is, therefore, only natural that
new receivers should be developed, in
a class of their own, of such a type
that the tuning controls are reduced
to a minimum, so that anyone, even
if he has no previous operating ex-
perience, will be able to enjoy the
advantages of these developments.

The "Elstree Solodyne"
One such receiver is the " Elstree

Solodyne," described by Mr. J. H.
Reyner, B.Sc., in the September num-
ber Of MODERN WIRELESS. This
receiver, with only one tuning control,
is capable of picking up fifty stations
at loud -speaker strength. Five valves
only are employed to perform this
remarkable feat (two of these being
high -frequency amplifiers) and the set
is relatively small and compact.

It is impossible to compare a set of
this nature with the " Elstree Six,"
since the whole character of the set
is quite different. Just as one man
may purchase a motor -car simply with
a view to obtaining high speeds with
it, whereas another may spend the
same amount of money upon a much
slower car, perhaps On account of
better accommodation and comfort for
the family, so one class of listeners
will prefer the " Elstree Six " and
another class the " Solodyne."
Neither set is better than the other.
The former may be made to give
longer range and slightly greater
selectivity. On the other hand, there
are four controls to be manipulated,
as compared with the single control
of the " Solodyne." The " Elstree
Six " is a set of really substantial
size, whereas. the " Solodyne " is -
small and compact.

Star Sets
Such sets as these two and many

others will in future be known as the
Star Sets of the Radio Press, and the
special attention of our readers will
consequently be drawn to all such

receivers of very exceptional merit.
Hitherto we ourselves have never at-
tempted to differentiate between the
different sets appearing in our
periodicals, chiefly on account of the

. fact that every receiver publiShed is
put through very rigid tests ,at
Elstree and is thus required to come
up to a certain standard. In future,
however, we intend to make it quite
clear which are the Star sets, and
these receivers will be the subject of 
lectures and demonstrations.

Standard Designs
In the past a certain lack of con-

fidence has arisen owing to the fact
that certain receivers have subse-
quently been modified. The original
S.T.100 was changed and published in
an improved form, and some readers
tended to " wait until they had
finished fooling with the design.",
This will not happen in the ease of
the Star sets-. They will remain
standardised,. bec,ause when they are
published everything possible will
have already been done with regard
to the design of the receiver.

Receivers for Everybody
Other receivers described midst,

however, not be looked upon as
inferior, since they all do the work for
which they are intended. They may
not be so simple to operate, or so
handsome in appearance, but the cost
will, of course, he much lower. Just
as a Rolls-Royce and a really good car
of cheaper make are not expected to
give the same performance, so,
although two given sets may both be
doing the job they were intended to
do, one will undoubtedly be superior

 to the other.
Nothing but the Best

Many of the Radio Press Star
receivers will employ the screened
coils developed at the Elstree Labora-
tories, but at the same time, for the
benefit of those who wish to use some-
thing cheaper, we shall continue to
supply designs which will give the
reader everything he desires at a con-
siderably lower cost.

Although the reader must naturally
expect to sacrifice something by build-
ing a cheaper set, there is obviously
no reason why he should not enjoy
the benefit of the research work done
at Elstree. The cheapest sets pub -

(Concluded on page 1104.)
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ORDERS BY POST MUST BE
ACCOMPANIED BY SUFFI-
CIENT TO PAY POSTAL

CHARGES.

WONDERFUL VALUE IN SUNDRIES.
STRAIGHT LINE Newer 2 -way geared coil-staut,

FREQUENCY 6/6, 4 point condenser, 17/8.
15/-, " R.I." New Type Aerial
Tuner, 89/6. Gambrell Nentro-
vernia, 5/8. Voltmeters D'ble

LATEST rdg.. 718. H.F. Transformers
MOD :.L NOW all wove,, natl.. Magnum, 7/ -

READY. Strad* 818, Bowyer -Lowe
7/-. McMichael, 10/- (A 7,
12/8), Var. Grid Lease bretwcod
8/- Watmel, 2/8, Anodes B.
3/-, W., 3/8.
ASHLEY PLUGS AND JACKS.
Fit panels to d thick. one tole
fixing. &C.O., 1/3. S.C.C.. 1/6,

D.C. 1/S, F.S.C. 1/9, F.D.C.
2/3, 'Phone Plugs, 1/8. Pont
Extra.

CONDENSERS

With knob & dial. Post 6d.set
:1005 8/11
.1003 8/3

4 in. Dial, 1/3 extra.

ACCUMULATORS. -2 v. 90,
7/11 ; 2 v. 60, 9/6 ; 2 v. 80,
12/8 ; 2 v. 100, 14/8: 4 v. 40,
13/11, 4 v. 60, 17/11: 4 v
80, 28/8 ; 6 v. 80. 28/8 ; 6 v.
80, 35/8. ALSO another good
make, 1/8 extra on each of
above. Post 1/- each.

OLDHAM'S STOCKED.

HEADPHONES
All 4.000 ohms.

N. & K. STANDARD PAT-
TERN 'PHONES. Superb Tone
9,000 ohms. Special Price,
7/11 pair. N. & K. GENUINE
New lightweights, 11/8. Extra
quality do., 13/8. DR.
NESPER, unapproachable
value, adjustable, 12/11.
TELEFUNKEN. Adjustable,
genuine. (20/- model).
limited number at 14/11.
" BRUNET," stood the
test of years, need no boost-
ing, 11/9, 12/11, 14/8. 3
models. ERICSSON EV CON-
TINENTAL, still as good as
ever, exquisite tone, sample
pair, 8/1.

"MARCO" MOUNTED COILS
-Made under Burndept Licence
Patent No. 168249. No. 25, 35
50, each 2/-; 75, 2/6; 100,

3/-; 150, 3/-; 200, 250, 300
each 4/ .

OUR NOTED ONE VALVE and
CRYSTAL SET, in solid polished
cabinet, complete with valves,
'phones, H.T. and L.T. Units,
Aerial Equipment, Daventry
Coil. Extraordinary value,
46/11. Carriage, 2/-.
ASTOUNDING VALUE in L.F.
Amplifiers in handsome 1 valve
box, 16,11. Carriage 1)8.

Valve Amplifier, 25/11, or
COMPLETE with valves, F.T.
and L.T. Units, 44/8. Car. 2/-.

H.T. BATTERIES.
EVEREADY 66 v.,12/8 100 v.
21/-, L.T. 3 for D.E. Valves, 7/8,
SIEMENS !LT., 60 v., we.
Hellessen's 60 v., 14/8, Various
1.5 D.E. Batteries, 1/6 to 2/8,
EBONITE-" Grade A," cut
while you wait, 3/16 at half-
penny per sq. inch. in. at
three farthings. Post Extra.

EXHIDE H.T. ACCUMULA-
TORS. 20 v. Unit, 15/- (Not
sent by post).

Ormond Products.
SQUARE LAW LOW -LOBS.
.0005, 9/6..0003, 8/8 (1/8 each
less no vernier). FRICTION
GEARED. .0005, I5/-; .0003,
14/6: .00025, 13/13, STRAIGHT
LINE FREQUENCY FRICTION
GEARED. .0005, 20)- ; .00035,
19;6, S.L.F..0005, 12t- ; .00025,
11/. SQ. LAW LOW -LOSS
DUAL, .0005, for Elstree Six.
18/11 each. ORMOND FRIC-
TION DIAL 10,6, FILAMENT
RHEOSTATS DUAL, 2/6 ; 6
ohms or 30 ohms, 2/-, POTEN-
TIOMETER, 400 ohms, 2/8,
L.F. SHROUDED, latest model,
17/6.
Clubs and Trade Supplied,

ALL POSTAGE EXTRA.
IGRANIC'S BIG PRICE

REDUCTIONS.
IGRANIC TRIPLE - HONEY-
COMB INDUCTANCE COILS,
30, 2/9 ; 40, 2/9 ; 50, 2/9 ; 60,
3/-; 75, 3/8; 100, 8/8; 150,
3/9; 200, 4/-; 250, 4/6; 300.

BRITISH HEADPHONES, 4/9 400. 5/8; 500, 7/- 750'
BROWN'S FEATHERWEIGHT 9/8 1,250, 14/- 1,500 16/-.
20!-. BROWN'S A TYPE Unlit= Ap. F. Coupler. 250/
(Reed), 301... B.T.H., 20/-. 500 M., 4/8. Micro Condenser,
STERLING, 20/-, 22/8. WEST- .00004, 5/6. Dial, 1/- extra.
ERN ELECTRIC, 20/-. All Vernier Balancing Do. 5/6
makes stocked. Indiagraph Vernier Knob and

Dial 7/6, Microvern, 8/6 "E"
MARCONIPHONE.-Auto Series Type L. F. Transformers, latest
Par. Varlometer, 18/-. Sterling shrouded model 3.1, 15/-;Non Pang V.H., 8/6. Velvact 5-1, 1.13/-. Fil. Rheo and Polen-
Potentiometer, 9/,-. Ideal L.F. tiometers stocked. On and Off
Transformers 301- (2-7-1.4-1,Switch, 2:5, Radio do., 2/8,,
6-1, 8-1). Ideal Junior L.P., Earthing Switch, 3/-, Jacks21/, Var. Res. 40,000 ohms, from Plugs from 1/68.'0; ELF. Choke up to 4,000 All parts available stocked.

5metres 10/6 ; Ster/Ing
00/-. Dinkie, 30/-. 13".V VARLET ANODES. Wire wound,

60 80 100 000 ohms. 7/6 each.
LINEN Loud Speaker Bait
13/8 ; H.F. or L.F. Choke, 10/-;
Potentiometer, 4/8 ; Coils, all
sines, List Price.
DR. NESPER L.S. Unit, 15/11;
Dr. blesser L.S. " Grande,"
37/6. 4,000 ohms.

WARNING,
SEE K. RAYMOND'S NAME
ON PREMISES. THIS WILL
ASSURE YOU GETTING THE

GOODS I ADVERTISE.
PLEASE ASK "IS THIS

RAYMOND'S P "
RECOGNISED WEST END

DISTRIBUTOR
of the manufactures of Edison
Bell, Jackson's (JB) Polar,
Urania, Peerless. Eureka,
Magnum, Burmiept, Lotus,
Dubiller, Marconi, Dorwood,
Sterling, Success, B.T.H., Mc-
Michael, Lissen, Utility, R.I.,
Bowyer -Lowe, Form, Brunet,
Ormond, Newey, P. and M.,
I.C.C., etc., etc.

FINE BRITISH VALVES!
Smash High Prices II

PURATONE (RUBON)
2 volt. '06 6111
3-3'5 .06 8/11

Post 1/- each

BARGAIN DEPT.
Huge quantities of window -
soiled and goods which have
been taken in exchange for
gale at ridiculous prices. Bar-

gains not sent by post.
Plane of Payment -27, LISLE

STREET, W.0.2.

WATMEL PRODUCTS.
.0002 or .0003 and Grid Leak,
2/6, Fined Condenser, all caps,
2/-. Variable O.L. 216 (3 to 5
meg ) Anode, 50,000 to 100,000,
3/8. Ditto, 10,000 to 75,01)0,
3/8. Auto Choke L.F. Coupling,
18/6. Post Extra.

IN STOCK ALL NEWEST
MAKES OF VALVES.
We give you immediate benefit
of makers reductions in price.

VALVES. -Cosmos S.P.18
Red or Green. 14/-, New Blue
Spot, 141, All Mallard, Edi-
swan. Osram, Marconi, Cossor
stocked. Bright D.E. and
Power, 8,'- 14,'-, 18/6, 22/0.
24/6, 30/-, 22. ?dullard P.51.4,
18/8. Do. P.51.3, 16/6. 1
burnt -out valve taken in part
exchange for any of above.
Usable valve exchanged.
Offer subject to withdrawal
without notice.

FIXED CONDENSERS.-Duhl-
ller, .0001 2, 3, 4, 5, cork 2/8.
.001, 2, 3, 4, 5, 6 each 3/-.
Grid Leak, 2/8. Edison Bell.
.001, .0001, 2, 3, 4, 5, 1/--; .002,
3, 4, 5, 6, 1/6. .00(13 and grid
leak, 2/-. McMichael with
.0001 to .0006 2/6 each. .001.
to .006, 3/- each.

L.P. TRANSFORMEREL-Fer.
rant' A.F.3, 26/-; A.F.4, 17/6:
Eureka Concert, 25/- :2nd Stage
21/-; Baby let or 2nd, 15/ -
Reflex, 15/-. Forme shrouded,
10/8. Success (Black), 21/-.
Royal, 20/-. Ormond newest
model, 15/6. Water' Supra,
10/6. Croix 5-1, 3-1, 4/0.
Marconi "Ideal," all stages,
30/- each. C.A.V., Pye,
22/6. Gambrel', 2 stages, 25/8.
Ideal Junior, 20/-.

COIL STANDS. -Lotus 2 -way,
7/-; 3 -way, 10/8; (extension
handles extra). Polar 2 -way,
8/- 3 -way, 9/6. Sterling
Triple, 21/-. Kay Ray, geared
2 -way, 3/11; 3 -way, geared,
6/11. Back of panel, with
knob and dial, 2/11. Panel
2 -way, 2/-. Croswell, 3/- All
makes.

ELSTREE SIX
K. RAYMOND DUAL CONDENSER.

ABOVE IS A RECOMMENDED SET ON
SUBSTITUTE FOR ORIGINAL
CONDENSER. VIDE "MODERN

SHOW IN OUR
WIRELESS," Aug., 1926. WINDOW.

PARTS FOR THE ELSTREE SIX.
TOTAL. £ s. d. LESS

With K.R. Dual .. .. .. .-. 17 3 11 VALVES,
With above and S.M. Dial .... 18 2 3 CABINET
With Cyl don Dual .. ... ..., 19 6 3 and
With " J.B." Dual .. . .. 17 16 3 PANEL.

CALLERS ! EVERYTHING YOU
REQUIRE STOCKED ! !

TERMINALS, WIRE, BRASS or NICKEL PARTS,
LEAD-IN, AERIALS, PLUGS. ALL KINDS OF
EBONITE GOODS. 4.5 BATTERIES, 3,9, 4/-, 4.3
dozen. 16 VALVES, 3/11. RADIO MICRO, '06
SPECIAL, 6:11. POWER '1 amp., 3v., 9l11.

Post 9d. each.

BEFORE YOU PURCHASE AT THE

EXHIBITION
CALL AND LET ME QUOTE YOU.
I can offer you 20 per cent. discount on many
lines (not combine). Cheapest House in London.

WE HAVE THE GOODS I

LOW LOSS SQUARE LAW.
This variable
Condenser is
simply marvel-
lous value. Itcannot be
equalled in
price or quality
.000.1 9/11
0003 4,9

Post 6d. Set.
VERNIER 1)- each extra.

K. RAYMOND
OPEN 27 & 28a, LISLE STREET,9 to 8 Daily.

9 to 9 Saturday. 'Phone: LEICESTER SQUARE, W.C.2.n 101 Sunday. Gerrard 4637.
I min. Lelcester Square Tube. Opposite Daly's Gallery Door.
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CERTIFIED FREE /
FROM DISTORTION /
The Pye Transformer curve was plotted from figures
officially certified by the National Physical Labora
tory. It shows graphically that a very high ampli-
fication is obtainable on high and low notes without
distortion : and that between 250 and 4000 cycles
a second amplification is absolutely uniform.
Primary and Secondary windings are wound in
special Bakelite bobbins and very carefully insulated
(Fig. 1). The laminated core is 5'6 sq. ems. in area
(Fig. 2). Voltages up to 300 v. can be used with
perfect safety. All noise and crackling is eliminated. /
Double angle brackets allow the Transformer to be
mounted in two positions (Fig. 3). Connexions can
be made to screw terminals or to soldering tags.
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Low Frequency Transformers
Ratio 2'5: 1 Ref. No. 651 £1 2 6 /

4 : 1 653 (curve illus.) £1 2 6
, 6 : 1 654 £1 7 6 /

/ Telephone Transformers
120 ohms. Ref. No. 655 £1 0 0

/ 2000 656 0 0
350  Western Electric, Ref. No. 657 £1 0 0 /I Every Transformer guaranteed for 12 months

/

/
/

Low Frequency Chokes
Same appearance as L.F. Transformer

Reference No. 658. Inductance 32 henries. Impedance 197,000 ohms.
at 1000 cycles per second. Suitable for insertion in anode circuit of
the final Valve of a power Amplifier, Loud Speaker being connected
across windings with Condenser in series. Price 15/ -
Reference No. 659. Inductance 110 henries. Impedance 700,000 ohms.
of 1000 cycles per second. For use in Choke -coupled Amplifiers using
Valves with internal impedance up to10,000 ohms. Price 15/

Suitable Grid Condenser for above 05 mfd.
Pye Grid Leak 25 or .5 megohms. Price 1/6

Write for booklet giving particulars of all Pye products
W. G. Pye & Co., Granta Works, Montague Road,

Cambridge
Manufacturers of Scientific Instruments and Radio Apparatus

PYE COMPONENTS

'BringReception To Perfection'

es., .....

/

/
/
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EXPERTS IN RADIO ACOUSTICS SINCE 1908

SEE
FOR YOURSELF....

QEE and hear for yourself. Go to a Brandes
LiDealer and look over the Brandes range. Get
him to demonstrate, and make your own com-
parisons. Not many instruments of such good
class are so reasonably priced. Observe that the
cost of the Brandola is considerably reduced.

THE BRANDOLA
Specially built to bring greater volume
with minimum current input and excep-
tional clarity over the full frequency
range. A large diaphragm gives new
rounded fulness to the low registers and

new clarified lightness to the high.
Reproduction controlled by a thumb screw
on the base. Polished walnut
plinth with electro-plated fit-
tings. Height 26 ins., bell I2ins.

THE TABLE -TALKER
The new goose -neck design is the result of sensitivity controlled with small lever
research in radio acoustics, which definitely located at the rear of the base.
establishes its value in relation to the Elegantly shaped, tasteful neutral brown
diaphragm fitted. Patent material used in finish, felt - padded base.
the construction of the horn eliminates Height 18 ins., bell
metallic harshness. Volume and so ins.

Brandes
From any reputable Dealer.

BRANDES LIMITED 296 REGENT ST.  W'i
64
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Service Advertising

A NEW ERA IN WIRELESS
RECEPTION

(concluded from page 1102)

lished will be vastly superior to older
Radio Press sets, of however excellent
design. We confidently expect. more-
over, that they will stand far above
any sets published elsewhere than in
our journals.

Star Sets Already Published
Two Star sets are published in this

issue, namely, the " Night Hawk "
and the " Distaflex Two," full infor-
mation being given for the construc-
tion of these receivers to be found
elsewhere. In the September number.
Of MODERN WIRELESS, there is the

Solodyne," already mentioned, and
the " Mewflex," a three -valve reflex
receiver which is of high selectivity,
and is absolutely woo -radiating.

"The Elstrefiex"
In -the issue of WIRELESS (dated

September 18), which appeared yester-
day (September 14), the " ElstrAlex "
was described. This set is a typical
example of a Star set, while at the
same time it is very cheap and
economical. This same issue of WIRE -
',Efts also contains a Free Gift or all
readers.

On another page in this issue will
be found details of the Radio Press
Tour, which is organised in such a
way as to give an opportunity to all
who are interested in the Radio Press
Star Sets to see and hear them for
themselves.

Which is to be Yours ?
If you find that one of the Star

sets suits your pocket, your require-
ments regarding range, selectiVity or
simplicity, build it at once. You will
be absolutely safe in doing so. and
while a six -valve set will obviously
(rive better results than a three -valve
set, you may be quite confident that
you are building the best possible set
in its particular class.

RADIO
REVOLUTIONISED

Read this Striking Article
By JOHN SCOTT-TAGGART,

F.Inst.P., A.M.I.E.E.
in the September issue of
' MODERN WIRELESS'

SPECIAL AUTUMN
DOUBLE NUMBER

Now on Sale = Price 1,'6

_1
In replying to advertisers, please inctitivn THE WIRELESS CONSTRUCTOR.
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Make pour

Dream of
Success

Come True

Some day, you
hope, you will
occupy a good
position- draw

a handsome salary or have a prosperous business of your own.
You dream of the comforts, the privileges, the broad and happy
life that success generally can command.

Don't forget that success has to be fought for. You have to
qualify for it by making yourself more efficient, more resourceful
than your fellows of the rank and file. That calls for patient
effort along carefully planned lines.

Get out of the rut by taking an I.C.S. Course. It will provide
you with a sound and practical training in your own home and
your own time, all by correspondence and at a cost well within
your means. There are no real difficulties and no heavy demands
upon your time. The I.C.S. method is simple
and practical. Let us tell you just how you
can use it to your own great advantage.

Write to -day for full information as to how
the I.C.S. can help you in your chosen vocation.
There are 30o I.C.S. Courses, of which the fol-
lowing are the most important groups :-

WIRELESS ENGINEERING (an entirely new Course)
Advertising
Architecture
Building
Commercial Art
Commercial Training
Draughtsmanship

Engineering (all
branches)

French and Spanish
General Education
Market Gardening
Plumbing

The
I. C. S.

is the oldest
and largest

correspondent
school in the

world

Professioral Exams.
Salesmanship
Showcard Writing
Textiles
Window Dressing
Woodworking

International Correspondence Schools, Ltd.
172, International Buildings, Kingsway, London, W.C.2

ss.
vi

Write for : "L .3.i . I I /s) lb%

1 ro'-Free List
, , -------

(-Air- Ilear
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Ilitovi4 fOr
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IVq
This mark is your guarantee of good work-
manship. It is a safeguard against hidden
faults-an earnest of good results. It is
stamped on very reliable components.
Illustration shows Vario Coupled Inductance
W.G. r. fitted with special tapping switch 2 001i too
metres, price 19/6. W.I. tapped inductance

/ ,
with six tappings x800 metres, 15/-.

\\;',/EA IT
Lancashire Agent :
Alexander COMPON 1 TS
1B, Cooper Street, WRIGHT & WEA IRE, Ltd.,Manchester.

Glasgow Agent : 740, High Road, Tottenham, N.17.
C. G. Ticknor?, Telephone: Tottenham 3 x 32. Telegrams:

47, Carrick Street, Inland, " Writewea, Tottlane, London."
C.2, Glasgow. Foreign, "Writewea, London."
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Duo -triangular-qv

filament suspension
Ihe New
MX -SIXTY

S.S.1. Bright Emitter 0 /
General Purpose Valve 0/ "'

17;..i.orittee1U.' 14t-,
S.6.3.H.F. & L.F.
D.E. .08 amps.. H.F. 141.
L.F., & Detector
SilpfinfiDeiE. Power 18/6

8.8.5. D.E. Power 18 /6
Amplifier
tii.S.,fil.ifiDe;E. Power ifos

Power OAT' 18,16
S.S.2A. H.F. & L.F.

apne:t:" F 14;L.F., 

sciar!)ltigirs. 14/.General
amps. 1 8 /6

Power Amplifier
8.8.10. D.E. 2 volts

agg. Power 18,/6
SitpliiieDr.E. Power 18/6

These prices do Sot apply
is the Irish Frce State,

Visit our Stand No.

koint One
Valves!

P

IN the record of the development
of scientific valve design, DUO -

TRIANGULAR FILAMENT SUS-
PENSION will always be hailed as
" The Achievement of 1926."

The phenomenal advantages
arising out of this unique,yet simple
construction are amazing. To begin
with, it is obvious that the length
of filament employed in our new
Point One Valves is almost double
that in the usual type-represented
by broken lines-with the result
that a much greater electron emis-
sion is ensured, and further, none of
this valuable electron stream is
wasted since the entire filament is
wholly enclosed within the grid and
anode. And remember, the special
Six -Sixty filament itself is wonder-
fully economical. Its current con-
sumption is barely .r amps, and
when operating at the rated voltage
there is absolutely no sign of " glow."

Then too, the stability and perfect
alignment resulting from the additional
supports render it unnecessary to
assemble the filament in tension, and
ensure a constancy of perfect reception.
Engneers for years past have realised
the stability of the Warren Girder, but
it was left to Six -Sixty to apply this to
the design of the radio valve.

The story of success cannot always
be told in a few words. Our subsequent
advertisements will reveal the structure
of the perfect Valve, built on the
foundation of Duo -Triangular Filament
Suspension.
Descriptive leaflet S.S.9-2 6 free on application

38 at the NATIONAL RADIO
EXHIBITION, OLYMPIA, September 4th 18th.

'SIX -SIXTY VALVES
Better by Six Times. Sixty

THE ELECTRON CO., LTD., Triumph ,House, 18D, Regent Street, London, W.1. 146

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 1705
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Four of the

COMPONENT/a
that attracted special
attention at OLYMPIA
More than ever before, the ' Utility' Guaranteed Components
attracted the attention of Wireless Enthusiasts at the recent National
Radio Exhibition -sound testimony of the all-round reliability

of these well-known lines.

Utility'
COIL CHANGING UNITS

By means of the' Utility' Coil Changing
Unit, instant switching from one station
to another can be effected. It is attached
to the inside of the panel by our usual
method of one hole fixing. As the
illustration shows, it is only necessary to
plug in coils in the ordinary way.

Price 7/6

` Utility'
AUTOMATIC CRYSTAL DETECTOR
Is so constructed that by slowly turning a
knob, the cat's whisker is advanced and with-
drawn in turn and the crystal moved round
in such a way that the whole of its workable
surface is explored. The very best results are
therefore secured by a method requiring no

skill whatever.

Prices 7/6 and IV-

` Utility '
JACK & PLUG

A Jack designed on the same principles
as our well-known ' Utility' Switch and
similar.to our Push -Pull Switch in size.
Has many advantages over the ordinary
type of Jack on account of its perfect
rubbing contact and low self -capacity.
Only one type made which will cover

all needs.
Jack 4/6 ; Plug 3/6

Utility'
LOW LOSS CONDENSERS

Vernier Pattern.

This famous ' Utility' Component has been
improved. All brass parts are nickel plated,
pigtail connection from moving plates, terminals
and soldering tags are fitted, and the centre
spindle rotates on ball bearings. The Veinier

pattern is fitted with a Micro -Dial.

Prices from 13/..

Y our local dealer stocks ' Utility' Components.
Ask him for the latest catalogue and particulars.

WILKINS &WRIGHT 1:22
KENYON ST. BIRMINGHAM

October, ].926
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SPECIALITIES
CLIX WANDER PLUGS
These always fit perfectly, despite
variations in size of sockets. They
hold their leads firmly and protect
them from rubbing and fraying. They
make contact quickly, tightly and
permanently.
plated. Nickel 2d. each.

111111111111111

110111110

1111h,

HP,

CLIX SPADE
TERMINALS

Especially suitable for making
connections where terminals
are already fitted. Prevents
twisting and breaking of whe
round terminal and makes a
substantial large surface con-
nection. The patented Bridge
Wiring Channels and Shank
Aperture present the most
effective and convenient means
of wire attachment ever devised.
Made in red or black. Nickel
plated. 2d. each.

CLIX PIN TERMINALS
An exceedingly useful pin for every
purpose. By means of its 'length and
taper connection can easily be mad...
at points otherwise difficult. Nickel
plated, red or black insulators, and
patent wiring chan-
nels. 2d. each.

CLIX PARALLEL.
PLUGS

CLIX PARALLEL,
SOCKETS

Designed to combine cheapness
with efficiency. Present a perfect
fit for use with valve sockets and
are ideal for most other purposes.
Because of their resiliency they can
always be relied upon to make per -
feet contact. Nickel plated,
red or black. Plugs, 2d

Sockets, id.

CLIX TAPER PLUG -SOCKETS
CLIX TAPER ADAPTORS

Plug -Sockets 2d. ca. Adaptors lid. ea.
Insulators id. ea. } in Six Colours.Bushes Id. per pair

1

if ill(

-111110riikt*. - ^""11
 lttl j"90

s%s

La
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A unique connector with
unlimited application.
Any number of connec-
tions may be made to one
point, and insulators and
bushes in six colours may
be obtained. Terminals
eliminated and tight con-
nections ensured. Nickel
plated. 2d. each.
Clix Taper Adaptors, rid.
each. Bushes in six
colours, id per pair. In-
sulators, id. each.

AUTOVEYORS, LIMITED,
84, VICTORIA STREET, WESTMINSTER, SAVE

'Phone: Victoria 309. Telegrams: " Autoveyor," Sourest, London.

1106 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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MAHOGANY
MANY constructors are now making

use of panels of mahogany or
some other hard wood to replace
ebonite. Until but a few months ago
a. wooden panel was hardly ever seen,
though there is no reason whatever
why they should not be used in sets
01 modern design, in which the

COVER Of PLYWOOD

PANEL
OF 5E7'

PLYWOOD Env PIECE
Fig. I. -A useful temporary cabinet

may be made in this way.

CORNER

BATTEN

majority of the components are
mounted upon the baseboard, the only
instriunents upon the panel being the
:variable condensers and in some cases
a potentiometer and possibly one or
more jacks. Since all of these can
be so arranged that the metal parts
which come into contact with the
panel are at high -frequency earth
potential, it is quite unnecessary to
have expensive insulating material
such as ebonite, and hard wood makes
an excellent substitute.

Wood -Working
Those who have been accustomed to

working in ebonite will find hard wood
a very different kind of material. To
begin with, the twist drill is not suit-
able for making any but small holes,
such as those used for the screws
which fasten the panel to its side
supports. To make neat, clean-cut'
holes for condenser bushes and the
like it is best to use a brace and an
auger bit. Birt do not run the bit
right through as you would a drill
when making holes in ebonite. Should
you do so, you will find that it will
tear its way out on the far side. As
the careful constructor likes to have
that part of his set which is inside

EIBEIEISBEIBSEIEIBEIBEIEJEISEIBEEIBEIBBEIBE38988943
13

WORKSHOP HINTS
FOR TI -!E

HOME CONSTRUCTOR
Mahogany-Finishing and Polishing-Makeshift
Cabinets-Bench Drills-Tightening Loose Valve

Pins-Making Fast Ends of Windings.

a
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El
El

El

a
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the cabinet just as neatly finished as
the rest, a job of this kind will not
please him. Instead of running the
bit right through, proceed as follows:
turn it in until the screw point comes
through upon the far side; then drill
from the other side, using the hole
made by the point as centre. In this
way you will find it easy to make per-
fectly clean holes with no ragged
edges.

Enlarging Holes
When it is necessary to enlarge a

hole in hard wood, the best tool to
use for the purpose is a " D " bit.
This can be bought for about a shill-
ing from any tool shop, and it is an
all-round useful tool to add to one's
equipment, since it can also be used
for working ebonite. Mahogany is
exceedingly tough stuff to saw and

* as *
Capt. L. F. Plugge,
who is well known
to our readers,
started at the end
of July on an ex-
tensive tour of
Europe. Here he
is seen leaving
Dover with his
wireless -equipped
car.

on * *

decide to have mahogany for your
panel, choose if possible a piece of
rich dark colour; some mahogany is
quite light in colour and this doep
not look nearly so well for, panels. A,
well -marked grain will add to the
beauty of the finished panel. Oak
and teak should also be dark and well
grained. Begin by laying the panel
face upwards on the bench and
rubbing it down thoroughly with the
finest grade of glasspaper. This task
will be made very much easier if you
wrap the glasspaper round a flat piece
of wood an inch or so in thickness,
four or five inches long, and a couple
of inches wide. Continue rubbing,
not merely until all visible roughness
has disappeared, but until the surface
of the wood has a smooth, satiny feel-
ing. Then give a liberal dressing
witlr linseed oil and leave the panel

plane; the constructor will save him-
self a great deal of time and trouble
if he purchases his panels, ready cut
to size and planed up, from his local
carpenter.

FINISHING AND POLISHING
MAHOGANY and other hard woods,

such as oak and teak, will take
a beautiful finish, and their appear-
ance when the set is finished will
amply repay the spending of a little
time and trouble over them. If you.

1107

until this has thoroughly dried. You
may find when the oil has dried in
that the grain of the wood has risen
a little. In this case rub down again
and re -dress with oil. If desired
quite a high polish can now be pro-
duced by treating the panel with bees-
wax-and elbow grease 1.

.T9

MAKESHIFT CABINETS
T F one goes in for making up' quite

a number of wireless, sets during
the year, as many constructors do, the
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Workshop Hints-continued

cabinet problem is apt to become
rather serious; ninny people are in
fact deterred from making up big sets
largely on this account. I recently

mended for wooden panels and given
a final treatment with furniture
polish, plywood of this kind will take
on a beautiful finish, and with it

hit upon a, very useful scheme for
making quite good-looking emergency
or temporary cabinets at very small
cost by a method which entails the
expenditure of but little time or
labour. These cabinets are exceed-
ingly useful in a variety of ways.
Sometimes, for example, it happens
that you have made up a set which
you do not intend to be permanent;
it therefore seems hardly worth while
to go to the expense of providing it
with a cabinet, but if it is installed
in all its nakedness in a living room,
only an enthusiastic wireless man
could possibly find it anything but
rather an eyesore. Or, again, so
much may have been spent upon the
components of a large set that it is
not convenient for the moment to pur-
chase a cabinet. The emergency con-
trivance to be described overcomes this
difficulty, since the biggest set can be
decently clad in mahogany at a cost
of a few shillings.

Plywood

The temporary solution of the
cabinet problem is provided by the
beautiful plywoods which are obtain-
able very cheaply at the present time.
These are made of three layers of
wood, the middle one being arranged
so that its grain is at right angles to
that of those on the outside. For
this reason plywood is immensely
strong, and if we use material of
reasonable thickness no trouble from
warping will be experienced. The
plywood I recommend is that which is
used a great deal nowadays for making
shop counters. It is 3 inch or 4 inch
in thickness, with a layer of maho-
gany, teak, rosewood, 'oak, maple,
walnut, or some other good-looking
wood upon the outside. If rubbed
down and oiled in the way recom-

The acrid of the
Johannesburg
(J B) station is
situated on a high
building in the
heart of the city.

* * *

really good emergency cabinets can be
made in a ridiculously short time.

Construction
The way in which the simplest form

of plywood " cabinet" is made is
shown in Fig. 1. From your local
builder or joiner obtain two end pieces,
each of the same height as the panel
and as wide as the baseboard plus the
thickness of the panel. Attach these
as shown in the drawing by means of
screws driven into the edges of the
panel and the baseboard. The cover,
is made from two pieces of plywood,
only one of which need have a hard-
wood veneer, which are fixed at right
angles to one another by means of
screws driven into a corner batten, as
shown in the drawing. The top of

* * *
The transmissions
from the Ostend
Aerodrome sta-
tion are probably
familiar to those
who listen on the
longer waves.

*

the thickness of the cover. Cuts are
made in the back to allow it to fit
over the terminal strips fixed to the
rear edge of the baseboard. The cover
simply slips on to the baseboard with
its end pieces, and may be secured in
place by means of swing hooks. The
whole of the inner part of the set is
thus immediately accessible.

A very solid appearance is given to
the whole affair if the panel is pro-
vided with a mitred frame made from
narrow picture moulding. When this
is used, the width of the end pieces
will be that of baseboard plus panel
plus moulding. It should be noted
that whilst these emergency cabinets
give quite a good appearance to the
receiving set, they in no way prevent
its being put into a solid cabinet at
any subsequent time ; all that one has
to do in this case is to remove the
plywood end pieces, when the base-
board and panel can be slipped into
their new cover in the ordinary way.

(3.35 c.79

BENCH DRILLS

AT this time of the year many con-
structors are overhauling their

workshop equipment and adding to it
with a view to a building campaign
during the autumn and winter months.
I would recommend any who contem-
plate the purchase of new tools to con-
sider seriously the advisability of
purchasing a bench drill, if one is not
already installed in the workshop.
Though the bench drill is by no means
an expensive machine, it enables one
to tackle a great many jobs that
would be difficult, if not actually
impossible, with the hand or breast
drill. Bench drills suitable for wire -

the cover should have the same width
as the end pieces and should be as long
as the panel plus twice the thickness
of the end pieces. The back, which
may be of common soft plywood, is of
the same length as the cover, its
height being that of the panel less

1108

less work can be purchased at prices
ranging from just over £1 up to £4
or £5.

Choosing Your Tool
In choosing a bench drill there are

several rather important points to
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WORKSHOP HINTS-continued

remember. The first concerns the
chuck, which must be capable of
taking drills up to s inch; do not,
however, purchase one with a chuck
much larger than this, or you may
find that it is not capable of properly
gripping small fine drills. See that
the distance between the chuck and
the table, when the former is raised
to its highest position, is ample;
nothing is more annoying than to find

no ca *
Fig. 2.-This type
of bench drill, with
a lever feed, is re-
commended to the
constructor for
general use.

*

when you have mounted a finch drill
that there is not room for the work
and a block of wood beneath it.
Next make sure that there is plenty
of room between the centre of the
drilling table and the body of the
drill; some appliances are built on
such narrow lines that you cannot
make holes with them along the centre
line of a 9- or 10 -inch panel. A 6 -inch
clearance here is desirable.

Mounting the Drill.
The next point to look to is the table

itself, which should be heavy and solid
and arranged to take a vice that can
be fixed firmly in position. For wire-
less constructional work it is really
unnecessary to have more than one
speed, since one can regulate the revo-
lutions of the drill by the rate at
which one turns the crank.

Fig. 3.-A piece
of wire fixed in
the cleft of a valve
pin will ensure a
good contact with
the socket.

* * *
One of the most important points of

all is the system of feed. I do not like
the automatic feed, which its usually
either too fast or too slow for the
work in hand. The hand feed would
be perfectly satisfactory if one had
three hands-one. to turn the crank,
one to:hold the work, and a third to

turn -down the drill! The best is, I
think, the lever feed, with which one
can dispense with the need of a third
hand in times of emergency by hook-
ing a suitable weight on to the lever.
The drill seen in Fig. 2 is a very good
type, and the constructor will find
that it is of great assistance to him
in doing all kinds of jobs where it is
essential that holes shall be made
straight.

63

TIGHTENING LOOSE VALVE
PINS

7 N not a few valves the pins are
11 so flimsy that poor contact is
made with the legs of the holder even
if one has recourse to the old precau-
tion of splaying them out at intervals
with a penknife. A most useful tip
is seen in Fig. 3 Take a piece of
wire of No. 24 or No. 26 gauge and
force its end up into the cleft between
the prongs. Secure it in position by
taking two or three turns round the
pin. The prongs will now be forced
apart and good contact is ensured,
however thin they may be.

Ti5

MAKING FAST ENDS OF
WINDINGS.

AiTANY of those who make their own
AIY-2- coils must be puzzled at times to
find way of soldering the outer end
of the wire to its terminal or tag
without allowing it to go slack in the

To W/NDING,

TAG

JO/DER/NG/RON

INSULAT/ON

SCRAPED 4009e

Fig. 4.-The wire
is held taut with
the left hand till
the soldered joint
has been made.

process. A very simple but most
effective tip is that shown in Fig. 4.
The wire is not cut short off when
winding is finished, but it is kept
stretched by the left hand.

Scrape away the double cotton or
double silk covering until a sufficient
length of wire is bare to allow solder-
ing to the tag to be accomplished.
Apply a very small amount of flux,
and with a hot iron run on a small
blob of solder. The tension applied
by the left hand may be released as
soon as the solder is cool, when the
wire may be cut off short at the tag
or terminal.

THE WIRELESS CONSTRUCTOR

arleg
Nati-cellular

770 Frequency
Choke

,*1
Chosen for the

NIGHT HAWK*
The New Varley Multi -cellular High
Frequency Choke, wire wound on the famous
Varley Bi-Duplex system, has already
proved its efficiency by being chosen for
" The Night Hawk,"' constructed by Mr.
Percy Harris, and described in this issue of
the " Wireless Constructor."
In the Varley Multi -cellular Choke, not
only are the bare turns of wire silk
separated, but the winding itself has its
individual turns and layers air spaced in a
special manner, while in addition the
winding on each cell is completed before
passing to the next. This method of
construction reduces the self -capacity
to an absolute minimum.
The complete component is built up on a
multi -cellular former of highly insulating
material constructed in such a way as to
cut down the electrostatic capacity to
an absolute minimum.
The Varley Multi -cellular H.F. Choke is
perfectly constructed and beautifully
finished. It is remarkably efficient, so
efficient indeed that scientific experts
predict vast possibilities for this new
Varley product, and have no hesitation
in stating that it opens up fresh fields for
radio development.

PRICE 9/8
Descriptive Leaflet free on application.
Visit our STAND No. 36, at the
National Radio Exhibition, Olympia,

SepteMber 4th to 18th.

THE VARLEY MAGNET CO.
(Proprietors Oliver Pell Control Ltd.)

Granville House, Arundel Street, London W.CI:
Telephone: City 3393.
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THERE must be, I am convinced, a
very large number of experi-
menters who would like to enter

the realm of superhet reception but
who are deterred from doing so because
appreciable expense is involved and
probably, too, a set, which is giving
perfectly satisfactory results, will be
placed out of commission. Where, how-
ever, the constructor has a receiver
with two or more transformer -coupled
H.F. stages it is a comparatively
simple and inexpensive matter to try
various superhet circuits, and it is
proposed in this article to outline cer-
tain methods of achieving this end.

Utilising the Existing Set
Many readers will have sets employ-

ing Mr. Harris's well-known " Trans-
atlantic " circuit, consisting of two
tuned H.F. stages, detector, etc., plug-
in transformers of barrel type being
tuned by a dual condenser. Others
will possess various neutralised sets,
such as the " Anglo-American-6,"

A,

C.A.T.

A,

AERIAL

A

L C, 3

. . . . 11.

HAVE YOU TRIED
THE SUPERHET ?

By JOHN UNDERDOWN

Do you know that if you are in possession of a receiver with
transformer -coupled H.F. stages of amplification, you can with
little difficulty or extra expense convert it into a super-
heterodyne ? In this article various methods of carrying out
the necessary alterations are discussed, with full practical details.

involved. This is especially so in the
case of " Transatlantic "-type sets,
and a circuit diagram of a typical re-
ceiver of this kind is given in Fig. 1.

Slight Alteration Necessary
Considering the theoretical details

of this circuit it will be observed that
there are two H.F. stages, both being
tuned, a detector with reaction on to
the aerial coil and a single trans-
former -coupled note magnifier. It will
be at once apparent that the two H.F.
valves can readily be used as the inter-
mediate -frequency amplifiers of the
superliet, and that it is only necessary
to couple to the receiver either a com-
bined oscillator -detector, such as the
Tropadyne arrangement, or a first
detector and a separate oscillator.

The Tropadyne Arrangement
The Tropadyne arrangement, which

employs a single valve to carry out the
combined functions of oscillator 'and
first detector, makes an immediate
appeal from an economical standpoint,
and I consider that this arrangement
should give little trouble to the be-
ginner. In fact, my first supersonic

lising arrangements being discarded
since difficulty was experienced in
obtaining stable working on wave-
lengths above 3,000 or 4,000 metres.
With this receiver, working on an ordi-
nary frame aerial; it was found pos-
sible after dark, to obtain several of
theBritish and Continental broadcast-.
ing stations at good loud -speaker
strength, tuning being simple and the
selectivity such that, at 12 miles south-
east of 2L0, Manchester was obtained
completely free from interference from
the London station.

Adding the Oscillator -Detector
To acid an oscillator -detector, employ-

ing the Tropadyne circuit, the first
step to take is slightly to alter the
Fig. 1 arrangement. The two leads
to the reaction coil block, shown as A
and B, should 'be disconnected, and
the plate of V3 should be taken
directly to the left-hand side of C5
and Tl. The 132 coil block will then
serve to take the primary coil of the
filter transformer L2 Ll, seen in
Fig. 2. The aerial coil holder, Ll,
then accommodates the secondary of

HI+ 2

H.T.+1

-r

L.S.

4

Kr,a

,C R

CL,

V,

R2

S

C4

R,

CS

POTENTR

EARTH

Fig. 1.-A receiver employing

or the 4 -Valve Long -Range Neutro-
dyne," described by the writer in the
January, 1925, issue of Modern Wire-
less. The possession of such receivers
forms an admirable basis for further
experiments, but little trouble being

H.T-T

LT=
T -

a circuit of this type, with tuned H.F. stages, may readily be adapted to
function as a superheterodyne.

heterodyne receiver was a 5 -valve the filter transformer, aerial and earth
set, employing a combined oscil- being dispensed with.
lator-deteetor coupled to the " 4-
Valve Long -Range Neutrodyne Set," Coil Sizes
which latter was altered to utilise ordi- In my original experiments Ll and
nary transformer coupling, the neutra- 132 were Gambrell H. coils tightly
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Now
you can
Charge your
H.T.Accumulator
at home!

WIT H the Rectalloy
Charger shown above

you can keep your high tension
accumulator fully charged at
practically no cost from your a.c.
mains. It will charge any high
tension accumulator up to 90
volts. in the normal series ar-
rangement. It takes very little
current, wasteful resis-
tancebeingentirelyob-
viated. At last the big
difficulty of charging
high tension accumu-
lators is solved by an

A separate charger is
fila-

ment lighting accumu-
lators with

pECTALLOyalso available for

/_ ,t The ideal Battery charger
a.c. current

entirely new and patented
method. No need to carry heavy
accumulators to the charging
station and wait while they are
charged (and perhaps ruined).
Instal a Rectalloy and leave it
to do its work satisfactorily and
well.
The charging rate is automatic-

ally governed so that a 20 or
90 volt H. T. Accumulator
receives practically the same
charge. An extremely neat
charge -indicator and excess -
current fuse is incorporated,
making the apparatus fool-
proof and trustworthy.

4716 1
a.c. only, 2A0-250

volts, 40-60 cycles.... .
Send at once for full
particulars and ex-
planatory Polder
W.R,' post free

Rectalloy Ltd., Vulcan House, Ludgate Hill, London, E.C.4.

Gilbert Ad. 566o

The L & P Indicating Dial
The whole wireless world knows that the L & P " Universal
Coil Holder gives tne flnest control of coupling ever achieved.
Thanks to the new L & r Indicating Dial you can now keep
a record of the exact degree of coupling between the two coils,
from 0 to 90°.
The dial is easily Stied to any L & P Coil Holder-without even
the need of drilling a hole. It is an accurate scientific instru-
ment, beautifully made, and working without a trace of
backlash. The one thing needed by the experimenter who
believes In keeping a log of all stations received.

L & P Indicating Dial 0 0, 5/6 each
The 1. & P Universal two -coil holder
is a marvel of value at 8s. 6d.

FROM GOOD DEALERS EVERYWHERE.
Ma II ufavccrers :

LONDON & PROVINCIAL RADIO CO. LTD.,
COLNE, LANCS.

Telephone: 94, Telegrams: " Reception."

THE WIRELESS CONSTRUCTOR

.point "'condenser

O

°C)

This perfectly de-
signed a n d con-
structed Condenser
works on the square
law principle, and
is made by all
British labour in all
British Factories
from the finest
available material,

PRICE complete
with knob and dial
.0005 mfd. 17/6

.0003 mfd. 15/-

4 Revolutionary Points
NO HAND CAPACITY :-The Bakelite
plate on which the Condenser is mounted
is specially designed to minimise self -
capacity, eliminate di -electric losses, and
isolate the vanes from the control knob.

ZERO LOSS :-All plates are bonded into
a slotted equaliser bar to ensure true zero
loss conditions. No rubbing contact is
employed.

36o° CONTROL :-No vernier is necessary
since the condenser drive is calibrated
over a range of 360°.

MINIMUM CAPACITY NEGLIGIBLE :
-The lowest capacity position gives only
.000003 mfd., as certified by the National
Physical Laboratory.

The Newey Vernier Coil Holder
A perfectly constructed coil holder, de-
signed for Back of Panel One -Hole fixing,
and in addition provided with lugs for

fixing in any position on panel.
Bakelite moulding throughout.
Worm geared by means of
metal segment and norm, and
fitted with patent stop plate to
prevent overwinding, in ex-
treme positions-gearing ratio
8-1 giving fine critical tuning,
and permitting the use of the
heaviest coil. PRICE 7/6

Newey Snap Terminals.
The terminal with r,000 uses.

Id. each Brass, lid. each Nickel Plated.
Complete sets in boxes:

Brass, 1/6 per box. Nickel Plated, 2/- per box.
Ash your neatest dealer for the Newey Catalogue of
Radio Components. If you have any difficulty,

write direct. Sole Distributors:
PETTIGREW & MERRIMAN (1925), Ltd.,

Phonos House,
2 & 4, Bucknall Street, New Oxford Street,

LONDON, W.1 (and Branches).
Telephone : Telegrams :

Gerrard 4248-49. Merrig rew, Westcent, London.

In replying to advertisers, Please mention THE WIRELESS CONSTRUCTOR.
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NEUTROVE RNIA
CONDENSERS

The Gambrel! Neutrovemia Condenser
is far and away the best for use in
Neutrodyne Circuits for Neutralising
or Reaction Control.
Capacity range approximately 2/38 micro
microfarads.
CONSTANT CAPACITY change for each
revolution of the knob, i.e., approximately
6 micro microfarads. WILL NOT SHORT.
Price 5/6.

Write for special leaflet on above.

GAMBRELL
CENTRE TAPPED COILS.

Prov. Pat.
No. 25126/25.

STAND I

NINETY l Above prices are for the standard Gambrell Coils.

AT
Centre tapped coils 6d. extra.

Write for particulars, etc., to-
i OLYMPIA. ' GAMBRELL BROS., LTD.,-

76, Victoria St., LONDON, S.W.1.

aft
a 4/10

5-
I B1 5//-3

5/6
5/9

These retain all the low -loss features embodied in
the famous Gambrell design. They can be plugged
into any standard coil socket. Are readily inter-
changeable. Baseboard space occupied is very small
compared with other types. They are universal
coils, their use not being limited to centre tapped circuits.

Approx.- Approx.
SIZE. PRICE. No. of SIZE. PRICE. No. of

TURNS. TURNS.
4/10 18 1) 6/3 100

25 El 6/9 150
30 E 79 200
40 F 8/6 300
50 G 10/- 500
75 - - -

PARR'S AD.

A Good Set Deserves a
GOOD PANEL

Many constructors are discriminating
in their choice of components,
not consider the losses
through a leaky panel.

PARAGON
yet do

which result

PANELS
are Guaranteed Genuine Ebonite and Leak-

proof. They are Easy to Drill.
YOUR LOCAL DEALER WILL SUPPLY YOU.

Write for particulars of our renowned
ONE PIECE MICA FIXED CONDENSERS.

THE PARAGON RUBBER MANUFACTURING
86, GRAY'S INN ROAD, LONDON,

Telephone: Holborn 1850.

Co., Ltd.,
W.C.1.

October, 1926

3/9
" PEERLESS "

DUAL
RHEOSTAT

Two windings
Made specially for both dull or
bright emitter valves. One wi:ad-
ing has resistance of 6 ohms with
continuation on to a 3o ohm strip
winding. Resistance wire wound
on hard fibre strip under great
tension and immune from dam-
age. One -hole fixing, terminals
conveniently placed. Contact
arm has smooth silky action.
All metal parts nickel -plated.
Complete with Ebonite Knob
and Dial 3/9

From all dealers or direct from
THE BEDFORD ELECTRICAL &
RADIO COMPANY, LIMITED,

22, Campbell Road, Bedford.

MIII=110

Do not compromise with Quality !
buy HYDRA CONDENSERS

The Condensers which are sel-
ling at the rate of a quarter of a
million a month in the U.S.A.

All tested on 500 volts.
Capacity Dir.Cnt.

ea.
From %Door x-oor mfd. 1/6

.016 up to ro 1/9

Alt.Cnt.
ill.
--
--io 1/9 2/.

.25 and -5o 2/3 216
I 2/9 3/3
2 3/9 4'3
3 4/5 5,5
4 6/. 7/.

Obtainable from your dealer or direct from-
LOUIS HOLZMAN,

109, Kingsway, London, W.C.2

UR PPttild CO Ll

A MONUMENT IN THE
MARCH OF PROGRESS.

The FORMO SHROUDED Trans-
former is the universal favourite.

10/6 Made in Ratios 1-1,I-2,1-31-4&
1-3 & 1-5 for lit & 2mi Stages

BEND FOR CATALOGUE AND DESCRIPTIVE
LITERATURE OF COMPLETE FORMO RANCE.

THE FORMO COMPANY,
CROWN WORKS. CRiCKLEWOOD, N.W.2

'Phone :Hamp. 1787.
Manchester: Mr. J. B. Lev,. 23. Hartley St..
Levensholme. 'Phone: Heaton Moor,475.
Pee page 1122 for Formo
MLA,. Condenser.

FREE"
A 20 -page catalogue showing our
latest range of cabinets and the new
reduced prices. Also prices for
supplying and engraving panels, Qtc.
Invaluable as a reference. Send for

a FREE copy.
CARRINGTON MFG. Co., Ltd:
18/20, Norman's Buildings, Central St.,

Loudon, E.C.1
Trade nuircuies invvea

414i4kIdl
$111.,)101114:0111110

111111114k$1.

1112 In replying to advertisers, please n ention THE WIRELESS CONSTRUCTOR.
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Have You Tried the Superhet ?-continued
coupled, and the by-pass condenser CO
was of .0003 capacity. In the two
H.F. transformer sockets L3 IA and
L5 L6, two barrel -type h.F, plug-in
transformers of the 2,500 -7,000 -metre
range were utilised. My original
oscillator coupler will be seen in one
of the photographs, a very crude
arrangement being employed here, con-
sisting of two coils of 24 D.C.C. wire
wound on an old piece' of cardboard
tubing 31 in. diameter. The grid
coil of the oscillator, 01 in Fig. 2, con-
sisted of 49 turns, the tapping X being
taken at the centre turn. The plate
coil, which is wound on in the same
direction and is started at 4 in. from
the upper end of the grid coil, con-
sisted of 30 turns.

The Connections
The lower end or beginning of the

oscillator coil 01 is connected to the

FRAME
AERIAL

anode resistance of 100,000 ohms, this
value giving an increase in signal
strength and overcoming the tendency
of the oscillator to squeal on the lower
settings of the oscillator condenser.

A Simple Matter
From the foregoing remarks it will

be seen the% it is a very simple matter
to alter certain existing sets to try a
simple superhet circuit, and the only
extra components required are those
indicated to the left-hand side of the
dotted lines .in the figures. Assuming,
therefore, that an oscillator coupler
has been wound, a frame is available,
and that in the L2 and LI coil holders
suitable coils, ,such as Gambrell H.
coils or their equivalent in other
makes, namely, Nos. 300 or 400, and
the longer wave H.F. transformers are
available, the procedure to adopt in
tuning is as follows :-

H.T.+ OSC

r
C

4=7.0.111=10

C

10,
C,

Fig. 2.-An oscillator -detector valve,
may be connected to the Fig.

grid of the oscillator valve, the centre
tapping goes to the grid condenser 07
and the upper end of the coil goes to
the gridleak R7. The beginning of the
plate coil is connected to the primary
coil of the filter L2 and to 09, whilst
the upper end or finish of the same
winding is taken to the plate of the
oscillator valve. The grid coil is tuned
by a parallel condenser, preferably of
geared type and of .0005 capacity.
The frame aerial shown in Fig. 2
may consist of 12 to 14 turns upon a
frame with 3 -ft. sides, the turns being
spaced in. The frame condenser C6
should be of .0005 capacity.

The Gridleak
The gridleak, R7, of the combined

oscillator -detector has considerable
bearing upon the functioning of this
valve, and here in my early experi-
ments I found one of really high re-
sistance, for example, 10 to 15
megohms, to be preferred. A .06
ampere valve, actually a Radio -Micro,
was then used. From later experi-
ments, however, using modern valves
of the high -impedance type, I have
found it better to employ an

HT.+1

LT+
POTENTI3

L.T.-

employing the Tropadyne system,
1. circuit as shown here.

Adjust the H.F. tuning condensers
or dual condenser C2 C3 to some in-
termediate value, say 50 degrees, and,

FRAME
AERIAL

7 .0003

suitably set towards the negative end.
Midway between these two clicks,
which in certain cases may appear to

The original oscillator coupler em-
ployed by the author. The grid coil
with its centre tapping is the lower

winding on the former.

be merged into one, the circuits of the
long -wave side are in tune. An idea
is thus obtained as to the divergence
of readings between the Cl condenser
and the dual condenser or_ the two
condensers C2, C3.

Not Critical
The tuning on the long -wave side will

be by no means critical, and this part
of the receiver may be left adjusted
as mentioned above, oscillation being
checked by means of the potentio-
meter. The next steps to take are
oSC.

.002

6

HT+,

POTENT!? L.T.

Fig. 3.-Here are given the necessary connections for adapting the receiver
to use a separate oscillator valve.

with the oscillator valve extinguished,
rotate 01, when clicks will be heard
as the set goes into and out of oscil-
lation, the potentiometer slider being

1113

to switch into circuit the combined
oscillator -detector valve by means of
its filament rheostat R6, employing a
voltage here of the order of 70 or 80
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Have You Tried the Superhet ?-continued
volts (with most valves), and to adjust
the frame and oscillator condensers.
Unless the tapping point X on the
01 coil is at the exact electrical centre
or nodal point it will be found that
when the oscillator circuit is in tune
with the frame circuit the oscillator
will go out of oscillation, this being
announced by a click or plop. No
notice should be taken of this phe-
nomenon, for a start, since it will
provide useful information as to how
nearly in tune are the two circuits.

Searching for Signals
Now, beginning with the frame con-

denser C6 at its minimum setting, in-
crease this condenser reading by one
or two degrees at a time whilst
slowly swinging the oscillator conden-

. ser over 20 or 30 degrees on each side
of the point where the click is heard.
By following this sequence in tuning
throughout, the local station should
be heard, and when this transmission
is obtained attention should be paid to
the long -wave side. This latter,
although approximately in tune
throughout, is not necessarily tuned
to the wavelength of the primary cir-
cuit of the filter L2, C9, and adjust-
ment of the settings of Cl, 02 and
03 should be carried out, in conjunc-
tion with slight adjustment of the
oscillator condenser CS, until maxi-
mum signal strength is obtained, the
necessary alteration of the potentio-
meter setting being made to keep the

a plug-in oscillator coupler which I
now employ, and which was wound for
me by Messrs. Peto-Scott Co., Ltd., will
be seen in one of the photographs.

FRAME
AERIAL

arrangement, allowing the nodal point
of the oscillator coil 01 to be found
with a greater degree of accuracy than
is otherwise possible. The neceisary,

HI+ '
osc.

N.C,

0,

6

Fig. 4.-By means of the two small condensers NO and NC2 the nodal
point on the coil 01 may readily be obtained, the Tropadyne system

being in use here.

The nodal point with this latter coil
is obtained by means of a balancing
condenser, a similar arrangement to
that of the Fig. 4 circuit being
utilised.

The Separate Oscillator
Arrangement

Some constructors may prefer to try
the separate oscillator arrangement
and for this the necessary circuit is
outlined in Fig. 3. The oscillator
coils may be of the same size as pre -

long -wave side away from the oscil-
lating condition. This sounds some-
what complicated, but in practice it
will be found quite' easy, and an hour
or two's handling of the set will allow
the*" feel " of it to be obtained.
An Improved Oscillator Coupler

The oscillator coupler previously
described is somewhat bulky, and a
more compact component may be con-
structed by employing a 2 -in, diameter
former, in which case 01 should con-
sist of 60 turns of 30 -gauge d.s.c.
wire, and 02 should be of 30 to 35
turns of the same gauge wire, spaced
at a in. from 01. The connections
will be as given for the larger coil.
A coil of theb above size, together with

op Q4 65

The oscillator
coupler was sub-
sequently made up
in the more com-
pact form shown

here.

a4 00 Qd

viously indicated, ,but the pick-up coil
03 should be of 10 to 15 turns. This
may be a hank -wound coil, of any
suitable gauge wire, such as 24 d.c.c.,
arranged to slide within the tube upon
which 01 and 02 are wound, the best
coupling position being found by ex-
periment. There is no need, with this
arrangement, to tune the primary of
the filter transformer.

Utilising Neutralised Receivers
Where the set to be employed for

the long -wave side, etc., of the super -
het employs an earlier neutralising
system, I would suggest that it be
altered to ordinary H.F. transformer
coupling, and that the neutralising
condensers be employed in a balancing

1114

connections for this modification are
indicated in Fig. 4. NCI_ as d NC2,
which are two neutralising condensers,
should be set at maximum capacity
for a start,- and the effect of slightly
decreasing the capacity of each in turn
should be noted, when it will be found
that the phenomenon of audible clicks
when the oscillator circuit comes into
tune with the frame circuit may be
eliminated. When this occurs the
neutralising condensers, are adjusted
to give no interaction between the two
tuned circuits, but some slight benefit
may 'ensue if this balance is slightly
upset, as a reaction effect, useful
when receiving distant stations, is thus
introduced.

Values
Throughout the diagrams uniformity

in lettering components has been
observed, and the coils, etc., of the
long -wave side, indicated in the be-
ginning of the article, will be suitable
for all the circuits shown.

Cg),NWW-WPOC3)&E34,0%EgE66tAES)
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A POINT TO WATCH %)

000000000000700000c3
NOW that dull emitter valves are

on the market from whose fila-
ments no visible glow is seen

when the correct low-tension current
is passing, it behoves every constructor
to be particularly careful to switch
off the receiving set when called away
from the room. Of course, the set will
" speak for itself " if a loud -speaker
is in use, but when telephones are
being employed there is really no indi-
cation that the set is still " alive."

In the earlier clays, when the incan-
descence of the valve filaments was
plainly visible, the small valve
windows had a great vogue, but with
non -glowing valves extra precautions
must be taken to avoid waste of bat-
tery power through leaving the set on.
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Trade Mark
" Nightingale."

Copyright.

THE WIRELESS CONSTRUCTOR

A PERFECT DETECTOR AT LAST! THE WONDERFUL

Nightingale -Master Crystal Detector
Trade Mark. Patent Applied for.

EMPLOYING
expensive wireless crystal to produce, the N.M.C. Detector has effected a very important advance

phosphor bronze in firm contact with " Goldite," which has been a difficult and

in radio rectification.
Unlike cat's -whisker and perikon arrangements, etc., " Goldite," an extremely hard crystal, is engaged
with a considerable amount of pressure between two phosphor bronze contacts which cannot shift, and
is not only a perfectly stable, and exceptionally efficient rectifier of radio signals, but it also affords a
higher degree of tonal purity than any other detector whatsoever, which alone will contribute an
improvement to the reception of any wireless receiver employing any other kind of detection.
In addition, the N.M.C. Detector has considerable distance sensitivity, definitely providing in all,
thoroughly reliable, and trouble -free detection of a powerful and particularly pleasing nature, hitherto
impossible by any other means to obtain.
Apart from possessing such sterling qualities as a rectifier, " Goldite" tenaciously retains its sensitivity
even under the most adverse conditions, and can be handled, or exposed to any atmosphere, without
injuring it in the least,
Moreover, you can procure this wonderful detector, which has no equal at any price
COMPLETE FOR EASY PANEL MOUNTING at 2/6. GUARANTEED FOR FIVE YEARS.

From your dealer, or post free from N.M.C. DETECTORS. 30, Princes Parade, London. N.3.
To the Trade.-If you have not already obtained supplies, please write for particulars.

UTMOST TONAL PTIRITY-STABILITY-VOLUMB, THE MOST PERFECT DETECTOR POSSIBLE TO PRODUCE.
"All through the night, until the hour before the dawn, that marvellous voice shall hold the woodland spellbound."

Components of merits
Since the advent of Broadcasting our
British made components have given
entire satisfaction to all users. You can
inspect them and buy them from your
local dealers or at the Olympia Exhibition.

STAND No. 206 OLYMPIA

LO -LOSS COILS
Pittston Lo -Loss Coils are designed to give
maximum air spacing.
Special thumb grips on base enable coils to be
plugged -in or removed without fear of damage
to the windings.

Efficient in action Strong in construction.
Prices : No. 25 ... 1 /3 No. 150 ... 2/9

35 1/6 175 3.3
5. 1/9 con ... 3/6
75 2/- 25o ... 3/9

000 2/6 300 ... 4, -

FINSTON FILAMENT RESISTANCES
(on Bakelite Moulding).

Well designed and constructed. Of nice
appearance, and smooth in action.
Prices: 7 ohms

15 or 3o ohms
Dual, 6 and 3o ohms

2/3
2/6
313

1ill1111111111111111111111111

FINSTON MANUFACI 'RING CO., LTD.,

45, Horseferry Rd., London, S.W.1.

SUPER COILS
Finston Super Coils have been so constructed
that the centres are always in aligment when
two or more are used, thereby securing maximum
results from their magnetic field.
All connections are soldered, so as to give
constant electrical continuity throughout.
A loose plug is provided so that the winding of
the coils can be reversed if so desired.
They are totally enclosed in moulded Bakelite
cases, giving great mechanical strength
without impairing their efficiency.

Prices: -25, 35, 40, 2/8 each, ; 5o, 6o, 3/- each;
75, too, 15o, 3/6 each; 175, 200, 4/ -.each;
250, 300, 4/6 each.

FINSTON MICRO -VERNIER DIAL.
This dial can be used with all types of variable
condensers and it gives perfect control.
Coarse and fine tuning.

Ratio So to Price 6/6.

Parr' s Ad.'

RESERVE YOUR SPACE
EARLY !

Copy and Blocks for the November
issue of THE WIRELESS CONSTRUCTOR

should reach us by Sept. 20th, 1926.

Communications to the Advertisement Manager,
THE WIRELESS CONSTRUCTOR, Bush House, Strand W.C.2.

THE " SFERAVOX " LOUD SPEAKER
IS THE BEST ON THE MARKET.

Obtainable from all Stockists, Dealers and Stores.
Read the remarkable Press Notices printed below-
these speak volumes for the" SFE RA VOX " and are Ow
unbiassed opinions of these well-known Publications.
POPULAR W1RELESS-APPARATUS TESTED:
The sensitivity of the instrument is of on extra-
ordinary high degree, both speech and music name
with most satisfactory purity. Rattling and buzzing
were not apparent in the S PE RA VOX, and the almost
imperceptible existing " periods " were discovered at
most comfortable points.
AMATEUR WIRELESS-APPARATUS WE HAVE
TESTED: The volume obtainable equals the horn
types, whilst the tonal quality is remarkably pure.
On the lower audible frequencies response is very
high and very even.
TOWN & COUNTRY HOMES: The SPERAVOX is
a new departure and gives the three essentials, which
are purity of tone, sensitiany and volume. It to a
distinct improvement on the disc Loudspeaker clam.
WIRELESS WEEKLY : Its sensitivity is remarkable,

£2 : 10 : 0 while the roundness of tone, and Its response to high
and low tones are superior.

130, Fenchurch Street, LONDON, E.C.
'Phone: Avenue 2481 (2 lines).

Graham Service.

" SFERAVOX,"

In replying to advertisers, please ment on THE WIRELESS CONSTRUCTOR. 1115
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A SIMPLE VARIABLE CONDENSER

ASIMPLE variable condenser may
be made from the tin -foil discs
such as are to be found with

any type of air -tight two -ounce
tobacco tin. All that are required are
the discs from two such tins, a piece
of ebonite, some cardboard, paper,
6BA rod, two 6BA screws, one
ebonite knob bush 6BA, three 6BA
nuts, and one 6BA terminal head.
The diagram shows clearly the con-
structional details of this useful com-
ponent, which takes up very little
space in a receiver.

Construction of Fixed Element
If the device is built into the re-

ceiver, it will be necessary to drill
three 6BA tapped holes, as shown.
Disc A represents one of the circular
tin foils with a clearing hole cut in
the centre. Disc B represents a thin
cardboard disc of similar size, also
with a clearing hole in the centre.
These two discs are secured to the
panel, as shown, by means of the two
6BA screws.

The Moving Element
For the moving element, three discs

will be required. Disc C represents

a thin cardboard disc of small
diameter, having a central hole to
clear 6BA. Disc D represents the
remaining circular tin foil cut to a
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Fig. 1.-If a quicker adjustment is
desired, a spindle of larger diameter

than 6BA may be used.

somewhat smaller diameter, also with
a 6BA clearing hole in the centre.
Disc E represents a stout cardboard
disc with a central 6BA clearing hole.
All three discs are clamped together
upon a short length of 6BA rod, as
shown, by means of 6BA nuts. This
is then assembled to the panel by
screwing the projecting portion of the
6BA rod through the panel from the
underside, and finally equipping the
end with the bushed ebonite knob
and locknut.
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Connections
Connections from the variable con-

denser to the receiver are made by
taking one lead from one of the 6BA
panel screws between disc A and disc
B. The moving connection, which
should be made with flexible wire, is
taken from between the 6BA terminal
head and nut.

Operation
To use the condenser, it is only

necessary to 'rotate the ebonite knob,
thus decreasing or increasing, as the
case may be, the distance between
the two tin -foil discs. Very fine ad-
justments may be made with a con-
denser of this type, ranging from
practichlly zero to .0005 microfarads
approximately, in addition to which
it is of small size, its contacts are cer-
tain, and its construction is cheap
and efficient.

H. B.

Have You Had Your Copy
of the September

SPECIAL AUTUMN
DOUBLE NUMBER

of

`MODERN WIRELESS'
Now on Sale = Price 1,6

ASK YOUR DEALER
for the

new

The New .1.B., S.L.F.
Condenser is made on
lines similar to our Low
Loss Type (Pat. No.
241805). In addition,
its many excellent new
features include Special
Bearings Top and Pottom
which eliminate springs.
Side and End play in the
centre spindle is impos-
sible. The Top rearing
is of large diameter and
friction -lined, which en-
sures an absolutelysmooth
movement. The brass
vanes are supported at
tips to ensure accurate
spacing. End plates are
highly polished and all
fittings are heavily nickel -
plated.

S. L. F.

Fitted with
Dial and is
Condensers. Retail Prices :
.0005 mfd .
.00035 mfd
.00025 mfd

i" shaft, sold complete with 4"
more compact than most S.L.F.

SEE US ON STAND No. 235.

 

8. POLAND ST- OXFORD 5T
LONDON - W.1

(First Floor)
Agents for Holland: Radio Beurs, Papestraat 8, Sgavenhage, Hague, Holland

Uelephoae:-
GEr,RARD 7414

Come and See the
best Coil Holders
At Stand No. 84 at the National Radio
Exhibitionyou are invited to inspect for
yourself the Coil Polders that are used
in fully half the sets that
are made --the " Lotus "
Coil Holders. Their popu-
larity with constructors
everywhere is due to their
unvarying good perform-
ance and the following unique features :-

Moving Block cannot fall
Moves in same direction as knob, thus preventing
confusion, Holds heaviest coil securely in any position.
Dead accurate tuning possible because encased
precision cut gears reduce speed by 8 to 1.

&liters
VERNIER

COIL HOLDERS
GARNETT, WHITELEY & CO., Ltd.

Lotus Works, Broadgreen Road,
LIVERPOOL.

Makers of the new Lotus Buoyancy
Value Holder.
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"DIALOG"
THE IDEAL VERNIER CONTROL
The " Dialog" is specially designed to give smooth accurate tuning
without undue waste of time. It is constructed upon an entirely
new principle and will give you the results you have always desired
-quick and easy separation of stations, NO BACKLASH and
provision is made upon the dial plate, which also serves as a hand
capacity shield, for logging stations and wave -lengths.

FITS ANY SET. No drilling required.
The " Dialog " is one hole fixing and can be attached to most
condensers in one minute with only the use of a screw -driver.
GUARANTEE. --There is nothing in the " Dialog " to wear out,
and it is unconditionally guaranteed.

TYPES:
Black Bakelite Knob with Silvered Dial
Black Bakelite Knob with Black Dial
Brown Bakelite Knob with Gilded Dial

Price

7/6 each.
Dials graduated 0-10U either clockwise or anticlockwise or full
360 degree scale.

THE STANDARD INSULATOR CO., LTD.,
Winsley House, Wells Street, Oxford Street, LONDON, W.1

'MuseuPmho151e97N8.us.577.

N M a
Telegraphic Address:

" Hivoltsit " Wesdo, London.
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THE WIRELESS CONSTRUCTOR

For the"Night Hawk"
use KEYSTONE Fieldless Coils
Fitted with the new Radio Press Standard
Six -Pin Base. Available for the B.B.C. and
Daventry .wave lengths.

Price per Coil r o/6
(3 Coils are required for
each wave length range)

Six -Pin Bases, each 3 / 6
KEYSTONE NEUTRALISING

CONDENSERS.
Selected for use in the Night Hawk, the
Elstree Six and the Elstree Solodyne.
The minimum capacity of this con-
denser has been approved by Radio
Press Ltd. Beware of imitations which
may not be of correct
capacity.

Panel Mounting ... 6/3
Board Mounting ... 5/-

N.B.-For the Night Hawk
set, please ask for the 9 -plate
model, specially made for
this receiver.

All the parts for this month's sets.
We can supply all the parts for all sets described in
Radio Press Journals, and
service to all customers. Send for the PILOT
MANUAL (post free 6d.) which gives full details of
our unique scheme for home construction, and
illustrated details of over twenty sets.

THE NIGHT HAWK
Complete Set of Parts ...
Ebonite Panel, r 6 :< 8 x
matted and drilled ...
Polished Mahogany Cabi-
net, with 14in. baseboard
Finished Instrument,
aerial tested ... ...
Marconi Royalties extra

THE DISTAFLEX TWO.
8

8

6

6

Complete Set of Parts ... £12
Ebonite Panel 21X 7 X
matted and drilled ...
Polished Mahogany Cabi-

1 0

11 6

3 0

19 17

0

0

net 2IX7X14 .. 215 0
Finished Instrument,
aerial tested ... ... 20 7 6

3 2 6 Marconi Royalties extra 1 5 0

Any part or parts supplied separately. Detailed lists on application.
If a complete set of parts is ordered, Marconi Royalties at the rate of
12/6 per valve holder must be remitted with order.

PETO-SCOTT Co., Ltd., 77, City Road, E.C.1.
Branches: 62, High Holborn, London, W.C.1. WALTHAMSTOW-230, Wood
St. PLYMOUTH-Bank of England Place. LIVERPOOL --4, Manchester St.

P.S. 5656

11

PERFECT CONTACT
-the outstanding quality

of the new
Etherplus V.C. Rheostat

Neat attractive pointer knob
fits flush with engraved dial
over one hole fixing nut.

{-

Pr.,.
6 ohms
30 ohms 2/3 each.
15 ohms

From dealers or from

M. & A. WOLFF.
9.15,Whitecross St., London, E.C.1

Ag

RADIO ACCESSORIES. ,- ENSURE .;PERFECTRECEPTION

In replying to advertisers, please mentio i THE WIRELESS CONSTRUCTOR. 1117
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EXPERTS IN RADIO ACOUSTICS SINCE 1908

TWO NEW
CONE SPEAKERS

THE Ellipticon has been described as " the best
loudspeaker on the market " by one who is

fully qualified to judge, and who has no personal
interest in our success. And we honestly consider
that it is one of the best instruments we have ever
turned out. The Tablecone, too, can really be said
to be superior to similarly priced Cones.

THE ELLIPTICON
(Registered Trade Mark)

The new Brandes Cone. Undoubtedly the ture which, actuated on the " push-pull "
best loudspeaker produced, it brings
tone of great depth and sweetness. The
cone has a large vibrating area and a
driving unit of special design. The
magnets in the unit are unusually large.
There is no diaphragm but a small arma-

principle, reacts to the faintest impulse.
The specially designed cabinet u reflects "
the sound in rich and mellowed tones.
Height .. '31 ins.
Depth .. 7t ins. E5 10
Width ... rot ins.

THE TABLECONE
Attractive cabinet of unique design,
finished in dark walnut. The cone unit
is fitted with a large magnet and the
circular diaphragm has an extremely
sensitive driving unit which provides
plenty of volume with unblemished tone.

Supplied complete with cord connection.
It has a genuine claim to be superior to
any similarly priced cone speaker,
Height .. x o ins. E2 15Depth (at base) zit ins.
Breadth .. guns.

Brandes
From any reputable Dealer.

BRANDES LIMITED 296 REGENT ST.  W'i

October, 19'26

THE "DISTAFLEX TWO"
(Concluded from page 1062)

Until this skill is obtained, it is
simply necessary to insert the tele-
phones in jack No, 2 or jack No. 1 if
preferred, and tune the stations in.
On removing the plug the signals will
be put through on to the loud -speaker
terminals on the back of the set. It
may possibly be necessary to retune

. the last circuit slightly, but this is a
matter which will easily be four d out
in practice.

Choice of Transformers
A word of warning may be given

-Concerning the transformers. The
actual make of transformer is not too
critical provided a high -quality com-
ponent is used. It is essential, how-
ever, that the secondary winding of
the transformer shall have a low self -
capacity, since .this winding acts as a
choke to any high -frequency parasitic
oscillations which may tend to be pro-
duced in the circuit.

The use of the transformers speci-
fied is therefore to be recommended,
but those readers who already possess
transformers which they wish to use
can do so in certain cases. A list of
suitable alternative transformers
which have actually been tried in the
receiver will be published next month.

Note this Carefully
Under no circumstances whatever

must a condenser be connected across
the secondary of the transformers.
No high -frequency currents have to
pass through this channel, and if such
a condenser is provided it will imme-
diately permit parasitic oscillations to
occur, and the receiver will burst into
inaudible and uncontrollable oscilla-
tion which simply makes it dead and
lifeless.

Further operating details, together
with the settings for the various long -
wave stations obtained with the
Daventry coils, and a long list of suit-
able valves to use will be given
in next month's issue. The instruc-
tions for building the receiver are,
however, complete in this article, so
that the intending constructor need
have no hesitation in commencing the
construction of the receiver.

THE "MEWFLEX"
A RADIO PRESS STAR SET

Stable-Selective-Non-Radiating,

This Three -valve Reflex Set, de-
veloped by the Elstree Laboratories
is described in the September Special

Autumn Double Number of

' MODERN WIRELESS'
NOW ON SALE - Price 1 /6

62 Service Advertising

1113 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR..
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MECHANIC L
ERFECTION

0ud
GANG CONTROL

CONDENSERS
This Condenser was

designed specially for
use in the. "Elstree

Solodvne " receiver de-
scribed in "Modern Wireless," and is provided
with means for varying the relative positions of
the rotors for balancing the coils and aerial.
Price, without dial .. £3 10s.

jilitaniej
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NEUTRUISING
CONDENSERS

These condensers have been specially
designed to provide a high-class com-
ponent for use in Radio Press circuits.
The minimum capacity is '000002 uF.
while the maximum capacity is '0000'25

giving sufficient range to neutra-
lise all makes of valve.
Price (Board or Panel mounting)7/-

( These screening boxes screw into the base shield
and provide a perfect electrostatic screen.
Sockets and terminals are to Radio Press
standards. Finished in highly polished
aluminium and ebonite.

Price 15/-

COIL SCREENS

(
JACKS

Bowyer -Lowe Jacks mark a great ad-
vance in design, while the workmanship
is typical of Bowyer -Lowe quality
production.
Single circuit open .. 2/2
Single circuit closed .. 2/7
Double circuit.. .. 3/ -
Filament single control 2/9
Filament double control 3/3

11111101

lir mounting. Price 3/- complete. i
valve holder with

siqiiii.' so4 / 11 ' 4

, FlANTIPONG
VALVE HOMER
The Bowyer -Lowe
Antipong v a 1 v e
holder is the only

such a low capacity, combined with the
cushioning necessary for preventing
microphoule noises in your valves.
Universal fitting. Baseboard or

SUPER HET.
TRANSFORMER

Thousands of amateurs
have built Super Het. sets
using Bowyer -Lowe trans-
formers with perfect success.
Set of four transformers,

£4; Oscillator couplers, 300-600 m. and
550-1000 mu. £1 each; Base for same,

4/-; Constructor's Kit, £10.

For further particulars of the above and of all our components,
send lid. in stamps for the latest number of the Bowyer -Lowe
Radio News. This also contains two constructional articles of
interest to amateurs. A novel and complete portable set and a

four -valve receiver are fully illustrated and described.
Visitors to Olympia may obtain a copy at our Stand
No. 126, Sept. 4 -18th, where we shall be pleased to meet
all our old acquaintances and make many new ones.
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ANNOUNCEMENT BY BOWYER-LOWE CO. Ll:P. LETCHWORTH. HERTS.
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The Editor, J. H. REYNER, B.Sc.
(Hons.), A.C.G.I., D.I.C., A.M.I.E.E.

T
The Contents fcr the October issue will include:
HOW TO BUILD AN EIGHT -VALVE

SCRk:ENED-COIL SUPERHETERODYNE
By G. P. KENDALL, B.Sc.

MODERN DESIGN IN SIMPLE SETS
By J. H. REYNER. B.Sc. (Hans.),

D.I.C., A.M.I.E.E.
HOW TO BUILD AN H.T CHARGING UNIT

By the Staff of the Etstree Laboratories.
MORE ABOUT THE 'ELSTREE SOLODYNE
FURTHER HINTS ON THE " MEWFLEX "
REPRODUCING THE LOW TONES

By CAPT, H. J. ROUND, M.I.E.E.

"NWIRELESS
E N

ONE SHILLING MONTHLY.
Obtainable from all Newsagents, Booksellers or Bookstalls, or direct from the
Publishers, Radio Press, Ltd., Bush House, Strand, London, W.0.2. Sub-
scription Rates 151- per annum (1316 per annum Canada and Newfoundland),

Lesser periods pro rat -.

IF
tie ddue

C

AWONDERFUL FREE GIFT BOOKLET, THE
RAPID STATION GUIDE, will be presented

with every copy of the October issue of MODERN

WIRELESS. The wavelength redistribution of European
stations will make this presentation Booklet so
extremely useful that you should go to your newsagent
to -day without fail and put this issue on order.
Unless you order you may not be able to buy
your copy on the morning of the 1st of October.

1120 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.:
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Apparatus
tes'ied

Nni

For "The Wireless Constructor" at our Elstree Laboratories.

" Ebonart"
MESSRS. REDFERNS have sub-

mitted to us some samples of
their " Ebonart "- panels for wireless
apparatus. This material is similar
in appearance to ordinary ebonite,
and in fact appears to be a high grade
form of this commodity.

On test it was found to be exceed-
ingly good. It was easy to work with-
out being in any way " cheesy." It
did not soften too easily with heat, a
point which should render it less
liable to warpdue to changes in tem-
perature. It was also very strong
from a mechanical point of view.

A sample of mahogany finished
material proved less strong than the
more homogeneous black sample, but
otherwise it was in every way equal
to the first.

This material is the best we have
tested for some considerable time, and
we can recommend it.

The Cleartron Di-Kast Condenser is of
robust construction.

Valves

WE have received a selection of
valves from Messrs. Radio

Valves, Ltd. Two of these were of
the bright -emitter type with tubular
bulbs, the valve legs being carried in
an insulated base of brown material.
At the rated filament potential of
3.5 volts, a current of .5 of an ampere
was taken, while their impedance and
amplification ratio taken at 80 volts
plate potential were 55,000 ohms and
10 respectively.

When compared in a three -valve set
with " R " valves of known perform-
ance, these valves were found to give
satisfactory results as H.F. amplifiers,
detectors, or L.F. amplifiers.

Two other valves also submitted
were of the " It " type, but with
spherical pipless bulb. The filament
current at 4.2 volts was .7 amps., and,
when measured at a plate voltage of
80, the impedance was found to be
30,000 ohms and an amplification
ratio of 13.3.

,Satisfaotory results were obtained
in a three -valve receiver using these
valves as H.F. detector, or L.F.
amplifier, these results being on a par
with those obtained with an " R "
valve of a known performance.

Two valves of the .06 type were also
tested, and were found to take their
rated current of .06 amp. at a poten-
tial of 3 volts. An impedance of
27,000 ohms, and, an amplification
factor of 10, were obtained at an
anode potential of 80 volts, while their
performance was up to standard.

These valves, further, appear to
have a low capacity, since only a
small value of the neutralising con-
denser was required to stabilise them
when used in a neutralised stage of
H.F.

Cleartron Di-Kast Condenser
AN interesting component has been

sent to us for test in the Clear-
tron Di -Fast Condenser. This is an
attempt to produce on an economical
scale a real precision condenser. The
stator and rotor plates are each die-
cast in one piece and subsequently
assembled in a suitable skeleton
framework. A spring connection is
taken from the moving plates, and
soldering tags are provided for the,
actual contact.

Two -hole fixing is ' for, a
drilling template being ! 1; but
the instrument is some -e IJ difficult
to fit and was not as rigid, when in
position, as it should be. The rated
capacity of the sample submitted
was .0005, and on test this figure was
found to be substantially correct.

The bearing which is provided is
in the form of a spring washer of
special construction, and while this
gives a smooth and easy motion, it is
possible, by exerting pressure upon
the plates, to produce end play, with
consequent variation of the capacity.

This criticism, however, is of minor
1121

importance, and is only inspired by
the fact that the remainder of the
workmanship is of excellent quality.
For ordinary use we have no hesita-
tion in recommending this condenser.

Cleartron Micro Station Selector
IATITH the Cleartron Di -Kest Con -
vv denser we were supplied with a

micro station selector. This is a slow-
motion dial, the adjusting knob caus-
ing a rotation of the spindle through
a reduction mechanism which moves
the condenser spindle, and at the
same time operates a pointer operat-
ing over a scale reading from 0 to
100.

The finish of the job is good, and
the dial in operation was found to be
free from backlash and smooth in
action. The reduction mechanism is
ingenious and simple. It consists of
a wheel 3 in. in diameter provided
with a rubber tyre, and engaging
with this is a small roller to whith

Fine readings are made possible with
the Micro Station Selector, control
being by means of the small knob at

the bottom.

the actual operating knob is fixed.
The whole is enclosed in a metal case
so protecting it from damage, dust,
dirt, etc., and we can recommend this
component to our readers.

S.P.D.T. Knife Switch

A NEAT and well -made single -pole
double -throw knife switch has

been sent to our labojatories for exam-
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Apparatus Tested-continued
ination and report by Messrs. A. F.
Bulgin & Co., Ltd.

The switch presents a pleasing
appearance when mounted, all visible
metal parts being nickel plated. Con-
tact is established by means of three
spring sockets, the centre spring of
which has the lever arm mounted on
it, and the arm simply slips into the

The " Eelex" coil mount consists of a
coil plug and hollow shell to contain a

suitable winding.
other two sockets as required, the
sockets, of course, being fitted one on
each side of the centre spring. The
box itself is utilised as a drilling tem-
plate, while a further good point is
that soldering tags are provided.

When in use a good electrical contact
is made; it is simple to mount, and
we have no hesitation in recommend-
ing it to our readers.

Anti -Capacity Coil Mount
ANEW anti -capacity coil mount

has been marketed by Messrs.
J. J. Etistick & Sons, of Bunhill Row,
E.C.

This _accessory consists of a strip of
fibre material folded to the shape of
the usual type of plug-in coil. At the
bottom of the strip a plug and socket
are inserted, and kept in position by
means of the fibre which is folded
somewhat after the manner of a card-
board box lid,

Connections are made to the coil by
means of screws or soldering tags, and
when the coil is in position the fibre
strip and cardboard side -pieces (which
can be cut to suit the size of the coil
constructed) keep the coil rigid.

"All -Wave" Tuner

mESSRs. C. S. DUNHAM have
submitted to us for test and

report one of their " All -Wave "
tuners,

This instrument consists of a com-
position tube 31 in. in diameter and
51- in. long, which carries two winilings,
one of thick and one of thin wire:

supreme in practice
for Neutrodyne and

The Colvern Selector Low Loss. Reading to
1,1000th part of the variable capacity.

Capacity 0008 mil. £1 *0003 mid. El
Type 8. without gear attachment.
Capacity .0008 sold. 115s. Od. .0003 mfd. 14,. Od.
One hole fixing. Other capacities it required.

DesprIptive folder upon request.
Colvern Independent Vernier - Price 2s. 6d.
Ask your dealer also for the Colvern Low Loss

Coil Former - - I'rice 6s. Od.

Super -Het
In this advertise-
ment we print a
letter of remark-
able interest :-

" I consider your Selector
to be the only Variable
Condenser svh,ch is suit-
able for the 'Split Coil
Neutrodyne' Circuits.
Bona the rotor and
stator are at High Fre-
quency potential and
with most Condensers
this means that hand
capacity effects are so
troublesome as to make
the circuit not worth
while.' I find, however,
that your Selector --even
in this circuit-is quite
free of hand capacity:"

A Dual Selector Con-
denser for the Elstree
Six. Price £6 Set of
Four (32,6 each).

Dual Condenser for the
" Distaflex Two ".0005
mfd. each half Price
Type F,

CollinsonPrecisionScrewa:i:
Wafthamstow, London, E. 17.
Provost Works, Macdonald Rd.

Telephone-ll'althanislow 532.

Tappings are provided so that the
various amounts of inductance may b@
used, while a small rotor revolving

The "All -Wave" tuner, submitted by
Messrs. C. S. Dunham, is designed for

one -hole fixing.

within the tube carries a winding by
means of which reaction may be
applied. Terminals are provided for
making connection to the reaction
coil, the spindle of which carries a
graduated dial and knob for con-
trolling the amount of reaction.

When tested in the aerial circuit for
tuning a three -valve set employing a
.0005 variable condenser, the range of
this instrument was found to be from
250 to about 2,800 metres, a satisfic-
tory degree of overlap being obtained
on each of the tappings.

Vs
a coil holder that does more

4111

Use TRIX Switches,
H.F. Transformers,
Selenium Anode
Resistances, etc.

A I

IT will do more than hold coils;
it will give you perfect con-

trol of your coil adjustments and
a visible indication in front of the
panel of the exact movement.
The moving coil and the pointer are
both geared 4 to 1, and move with

velvet smoothness.
Back of panel, one -hole
fixing, black or white 5/6
ivorine dial ..

(5'.. 272. Patent applied for.)

Manufactured be
ERIC I. LEVER,

33, Clerkenwell Green,
London, E.C.1, & Branches.

RENSIIIMIUmswinteNiOMONM/1///iVrr---.1111

ULTRA LOW LOSS
Straight Line Frequency

Condenser.
Cone Bearings, Braced Vanes. Positive

Collector. A Real Precision job.
Condenser only .0003µF.-.0005µF. 91-
Cond:snisae,rdit kola;n

I5i Diglaft. 1U/6Standard
FQR CATALOGUE AND

DESCRIPTIVE LITERATURE
OF COMPLETE FORMO RANGE
THE FORMO COMPANY,
Crown Works, Cricklewood,

Phone : Hemp, 1787.
Manchester: Mr. J. B. Levee, 23. Hartley

Street, Levenshulme.
'Phone: Heaton Moor 475,
See page 1112 for Formo

Transformer.

1122 In In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.,
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RAPID
OPFIGNIERATING

& OPERATING
GUIDE

Mr. John Scott -Taggart, F.Inst.P ,
A.M.I.E.E,, Technical Director, in this
issue describes THE ELSTREFLEX
RECEIVER - the first two -valve
reflex receiver to give selectivity and
range-a wonderful set giving alter-
native programmes on the loudspeaker.

THE WIRELESS CONSTRUCTOR

or

EVERY READER
IN becoming a regular reader of WIRELESS there are

many pleasures in store for you.
With the issue on sale Tuesday, September 14th,

you are presented free with a magnificent 20 -page
Sixpenny Booklet-The WIRELESS " Rapid Tuning
and Operating Guide." This is the only complete gift
book of reference ever produced on this fascinating subject.

To be certain of obtaining the first of the series of
valuable gifts to be given free with WIRELESS-the
leading popular weekly-you are advised to place an order
with your newsagent to -day. It will save you trouble if you
ask him to deliver you your copy regularly every week.

In addition to the article by Mr. John Scott -Taggart the
contents include :-

Secrets of Modern Radio Efficiency. The first of a series of
articles. By J. H. REYNER, B.Sc. (Hons.), A.C.G:I., D.I.C., A.M.I.E.E.

How We have Beaten America. By PERCY W. HARRIS, M.I.E.E.
Stereoscopic Broadcasting. By CAPT. H. J. ROUND. M.I.E.E.
Do you Dance by Radio ? By JACK HYLTON.
How the New Wavelengths will Affect You. By G. P. KENDALL,

B.Sc.
New Inventions at the Exhibition.
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Obtainable from all Newsagents, Bookstalls
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Radio Press, Ltd., Bush House, Strand,
London, W .C.2. Subscription Rates, 13j -
per annum throughout the world.
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USE
DRY CELLS INSTEAD
OF ACCUMULATORS

COLUMBIA
Dry Batteries

are much safer, cleaner
and convenient to

handle besides eliminating
trouble and expense occa-
sioned by the frequent re-
charging needed by the
ordinary accumulator. You
can eliminate the inconveni-
ence of storage batteries
entirely-there is a Columbia
Dry Battery for every radio
battery need.

Send for our useful and informative
battery instruction books " How to get
the most out of your radio batteries " and
"Choosing and using the right radio
batteries." They are sent post free on
request.

Columbia
Dry Batteries

-they last longer
Ask your Dealer for full particulars con-
cerning the complete range of Columbia
Batteries or send direct to us.

J . R. MORRIS,
15-19. KINGSWAY, LONDON, W.C.2.
Telegrams : Colcarprod,London. 'Phone : Gerrard 3038

31720 Service Advertising

A NEW RADIO PRESS
ENVELOPE

A new Radio Press Constructional
Envelope is now on sale, describing

" THE RAZOR-SHARP WAVE- 
METER,"

BY J. H. REYNER, B.Sc. (Hons.),
A.C.G.I., D.I.C., A.M.I.E.E.

With the large number of European
broadcasting stations now in opera-
tion, a wavemeter is an inditpensable
adjunct to the wireless receiver. With
the aid of a wavemeter, stations may
readily be picked up and identified,
the receiver may be calibrated, and
numerous tests may be carried out.

" The Razor -Sharp Wavpmeter " is
just the instrument for you. It is
a buzzer wavemeter, so that there are
no valves or expensive batteries to be
maintained. It is an instrument of
great accuracy, many months of ex-
periment and research having preceded
its production. In addition, it is
cheap and easy to construct, and the
difficulties of calibration are non-
existent, since calibration charts are
included in the envelope.

ASK FOR RADIO PRESS ENVELOPE
No. 14. PRICE ls. On.

evoea-t,00tzDeao@0000068,e

PROTECT YOUR
ACCUMULATOR

6em oaoaoo6w,aowpea),,T,ws).,
NO matter how carefully it is

handled, the low-tension accumu-
lator is always liable to he short-

circuited when experiments are being
conducted or a receiving set is being
tested out. The deleterious effects
accruing from this can be completely
overcome if some form of enclosed fuse
is used to replace one of the ordinary

CARTRIDGE CASE FUSE WIRE

SPADE TER/N/NALS
Fig. 1.-A fuse of the type shown is
convenient to handle, and may save the

accumulator from serious damage.

connecting links between the individual
two -volt units of a four- or six -
volt accumulator.

Reference to Fig. 1 will indicate
the type of fuse suggested, ordinary
spade terminals being provided to fit
under the accumulator terminal milts.
The cost of such an accessory would
be quite small, and the reason for em-
ploying an enclosed fuse is to avoid
any possibility of danger from fire as
a result of the fusing of the wire and
the dropping of molten metal on to
the celluloid case.
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There's proof positive
in the N.P.L. Curve

THE WATMEL
AUTO -CHOKE
has won immense popularity
among constructors because of its
ability to amplif ywithout coarsening
TONE. The N.P.L. Curve of this
ingenious component is "as straight
as a die." N.P.L. Curve 103/6 and
Booklet on request.

The WATMEL WIRELESS
COMPANY, LTD.

332a, Goswell Rd., London, E.C.1
Telephone : Clerkenwell 7990.

Lancashire and Cheshire Representative:
MR. J. B. LEVER,

23, Hartley Street, Levenshulme,
Manchester.

TELEPHONE : 475 IIEATON MOOR

Double Your Income
this Fascinating Way

My Wonderful
Home -Money -Making Offer to YOU.

WOULD you like to make as much money in your spare
time every week of the year as you do in your usual

occupation or business? If so, here is a delightful and
most original way of doing it --easy, interesting important,
and with your profits absolutely guaranteed !

FULL PARTICULARS FREE.
Sit down NOW and send the coupon below which will
bring you full details of how to turn your spar, hours into
cash by making a Patent -protected Electrical ar d Wireless
Speciality by my revolutionary method. The efficiency.
valve economy, cleanliness and wonderful qualities of this
article-which you can make without possessing mechanical
shill-ensure a wonderful demand by all wireless en.
thusiasts and wireless and electrical dealers, and your
profits are BIG.

MAKE YOUR KITCHEN TABLE INTO
" A PAYING CONCERN."

Very little space is needed-your kitchen table will suffice
-the children can help. You require no machinery oir
"plant.' You can work how and when you phase. Youe
market cannot be "stolen, as only one person per 50,000 of
the total population is granted a licence to manufacture
under my Royal Letters Patent. Write TO -DAY for free
particulars and get on the road to independence end
prosperity.

TURN YOUR SPARE HOURS INTO CASH
,0 0 r

"Make-Money-at-Home"Cospon
To The England -Richards Co.,

10d, K, King's Lynn, Norfolk.
Sirs : Please send me at ono and
FREE, details as to how I can Make
Money At Home in my spare time.
I enclose 2d. stamp for postage

4
Name
Address

Wireless Constructor Oct. 1926. I
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THE " NIGHT HAWK "
(Continued from page 1052)

that of the S.L.W. The fact, how-
ever, that two small fixed condensers
in series are used across the variables
will slightly alter the curve, and you
will not get a perfect straight-line
reading of the frequencies plotted
against degrees. This slight altera-
tion, however, will not be found any
practical disadvantage.

Constructional Details
It will be found that all of the com-

ponents on the baseboard can be
mounted and practically entirely wired
-up before the front panel is attached.

suggest to you as a convenience in
construction that you mount the three
condensers, switch and reaction con-
Klenser on the front panel, attach the
brackets, and then stand the whole
assembly in position against the base-
board, while you lay out your parts
according to plan. When you have
these all in place, you can secure them
in position, remove the front panel
assembly and get on with your wiring,
only finally attaching the front panel
when you have done practically all the
work on the baseboard. This will be
a great convenience, and will help you
to obtain neat wiring with the mini-
mum of trouble.

Valves to Use
In the Night Hawk I have rather

concentrated on the use of the 2 -volt
valves which have recently been de-
veloped with such success. While I
do not wish to .convey the impression
that the Night Hawk will not work
just as well with 4- or 6 -volt valves,
I do wish to emphasise that it has been
very thoroughly tried with the 2 -volt,
which seem to suit it excellently. In
the two high -frequency stages and the
detector- I have used the Cossor .1
high -frequency valves very success-
fully, and in the two audio -frequency
stages the Cossor Stentor Two with
thoroughly satisfactory results. The
remarkably high efficiency in current
consumptio4 of modern valves is indi-
cated by the fact that with these five
Cossor valves the total filament con-
sumption is .6 of an ampere at 2
volts, or, expressed in another way,
1.2 watts. A year or two ago a single
bright -emitter valve consumed be-
tween 2 and 3 watts; incidentally, the
results obtained with these low -con-
sumption valves are far better than
those we used to get with the old
bright -emitters.

I have also used with success
the Milliard P.M.1 valves in the first
three sockets, and. the P.M.2 valves
in the last two sockets; the current
consumption of these valves is the
same, i.e., .1 of an ampere at 2 volts
for the radio -frequency and detector
valves, and .15 of an ampere at 2 volts
for the audio -frequency 'valves.

You will notice that I have fitted a
(Ccnela-ded on page 1126.)

EXPERTS IN RADIO ACOUSTICS SINCE 1908

IS THIS WHAT
YOU'RE LOOKING FOR ?
TESTING the new z -valve receiver at our
A Works at Slough, on a standard P.M.G. aerial,

we tuned in the two Paris stations, London,
Daventry, Bournemouth, Birmingham and New-
castle on the loudspeaker. This despite bad
screening set up by a large power station not
more than 5o yards from the vicinity of the
laboratory. We were testing on 66 volts only.
You can expect even better from the 3 -valve
Brandeset.

THE BRANDESET H.
The new Brandes 2 -valve set features
simplicity of control and ingenious
compactness. Condenser dial, filament
rheostat, reaction dial and "throw -over "
switch for long or short wave tuning com-
plete the panel controls. Straight line
frequency condenser tuning and grid -bias

is employed. The standard coil is suitable
for Daventry and no " plug-in "coils need
be purchased. The
L.T., H.T., and grid -
bias leads are plaited E6 10into one cable from
rear of set.

(Exclusive of Marconi Royalty and Accessories.)

THE BRANDESET III.
The new Brandes 3 -valve receiver employs short wave tuning. Both receivers
the same ingenious characteristics as the give most excellent loudspeaker repro-
Brandeset II, except that an extra stage of duction on a number
Audio Frequency is employed. It has of stations, and are
straight line frequency condenser tuning, specially designed for
grid -bias, and is adapted to long and this purpose.

(Exclusive of Marconi Royally and Accessories.)

E8 10

randes
From any reputable Dealer.

BRANDES LIMITED 296 REGENT ST. W.'
6r Service Advertising

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 1125
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Stand 84,Olympia Radio Exhibition

The name 'LOTUS' is
your guarantee of
sound results and

solid satisfaction

The LOTUS' JACK
Designed to take
up the least space,
the depth back of
panel being
ilin. Made
from best
Bakelite
mouldings,
with nickel silver
springs and pure
s 11 ver contacts.
One -hole fi x in g. Prices
Soldering contacts No.
can be brought illustrated 2/6
into any position. others from

2/. to 3/.

The 'LOTUS' JACK SWITCHES

Prices

illustrated /"
others from

2 /9

'-his push - pull
switch is designed
to occupy the
minimum space,

being only ti in.
deep. Of the
finest Bakelite,
it has nickel
silver springs and
contacts of pure
silver. Soldering
contacts can be
made to suit any
wiring.

The TOTUS'JACK PLUG

Designed for use with
Lotus Jacks. Made
from best Pakelite
mouldings and nickel
plated brass parts. To
fix, the wires arepl aced
in slots and gripped in
position by a turn of
the screw cams.

Made by the makers of the
famed LOTUS ' Vernier
Coil Holders and ' LOTUS '
Buoyancy Valve Holders

Garnett, Whiteley & Co., Ltd.,
LOTUS Works,

Broadgreen Road, Liverpool. I

Price

2/ -

THE " NIGHT HAWK "
(Continued from page 1125)

35 -ohm resistance for the first three
valves and a 6 -ohm resistance for the
audio -frequency valves. The reason
for this is that some readers may
desire to try the set with the .06
ampere type of valve in the first three
stages, and a 35 -ohm resistance will
enable even a 6 -volt accumulator to be
used with these valves. If it is in-
tended to concentrate on 2 -volt valves
of the type described, however, it is
only necessary to provide two 6 -ohm
resistances. In any case once you
have got good results with this set,
reduce the filament current as far as
you can without detracting from the
results. Both makes of valves will
work well below 2 volts without loss of
efficiency, and by reducing the cur
rent you will prolong the life of the
valves.

For those who like the 6 -volt valves
or have a supply of them which they
want to use, I may say that the
1 -ampere 5.5- to 6 -volt valves of the
" small power type " work excellently
in this set, and for the first three
sockets I would recommend (for those
who desire to use this type of valve)
the high -impedance type designed for
resistance -capacity amplification.

High Selectivity
At Wimbledon, Cardiff and Man-

chester can be completely separated
from the London transmissions, being
tuned in entirely on the loud -speaker.
When you realise that on the same
aerial at Wimbledon with a good
modern crystal detector it is possible
to obtain sufficient strength on a
loud -speaker to make the news items
audible on the other side of a quiet
room when one listens carefully, you
will realise that to get rid of the
'London signals and to receive Cardiff
and Manchester without interference
means selectivity of a very high order.

NOTB.-Complete details are given
on these pages to enable you to build
the " Night Hawk," and constructors
need not hesitate to begin the con-
struction of this set immediately. Blue
prints of the diagrams may be ob-
tained on application, with the coupon
to be found elsewhere in this issue.

Further notes on neutralising and
operation will be given next mouth.

THE NEW BROADCASTING
WAVELENGTHS

The proposed new wavelengths are given in the table
below, and it should be noted that they are at present
only provisional. They are due to come into opera-

tion, however, on or about September 15th,
Geneva

Plan Present
Wave- Name of Wave-
length. Station. Country. length
588.2 Vienna IT Austria 530 '

Linkoping Sweden 467
Grenoble France 475

PTT
577 Madrid II Spain 392

Joenkiiping Sweden 265
566 Berlin II Germany 562

Orebroe Sweden 237
1126

BRITISH MADE
DECK° REA RADIO PRODUCTS

REG? TRADE MASK 

AN
OUTSTANDING

SUCCESS!
BALANCING or Neu-

tralising Condense*,
for Baseboard Mounting.
Can be locked in position
when adjusted.

Recommended by many
technical journals, and
used with success in the
"Magic Five" and other
circuits.

PRICE 3/- EACH.
New Large Pattern,
For neutralising power valves
of DE5 and DEIb pattern,
PRICE 4/6 EACH. Rcgd. No. 715459

OBTAINABLE FROM ALL DEALERS.

9-11 tlifISITOA SMUT
oAf8ULGIN I, g

TR Houses 2072 1444Ctelf Ler& I. CS. wear; ceisvere .
lre7 DC:1(0 :14

RADIAX at OLYMPIA
See all our goods on Stand 32.

THE "HERALD L.F. TRANSFORMER
A screened model of our well-
known open type -Herald: With
earth terminal and nickel finish.
Ideal for modern circuits and
compact arrangement.
Highly efficient in use and
economical in price.
We guarantee power and purity
equal to any more expensive trans-
former and will refund cash if not
entirely satisfied and goods returned
within 10 days.
Ratios 3-1 and 5-I.

RADIAX LOW LOSS
H.F. TRANSFORMERS.

On the lines of our well-known Low
Loss plug-in c6ils, these Transformers
are suitable for a variety of modern
highly selective circuits. They have 4
pin plugs and I

terminal for neutral-
ising condenser, enabling easy change
of wave length range.
No. 859, 300/500 metres. 8/6
No. 860, 1,100/2,600 metres . 10/6
No.861, Socket base for same, 2/-

RADIAX DX COILS increase
selectivity 100 per cent.

Give an auto -coupled Junior circuit
without altering your set. Yon will
cut out the local, or separate two
difficult stations to an extent un-
dreamed of. Five terminals make it a
universal coil. Free chart glen with
each purchase, showing the many
circuits in which this coil can be used
-Auto -coupled, Neutrodyne, etc.
No, 35-4/6 No. 50-5/. No. 75-6/6

No. 150-.7/6 Set of 4--21/.
Post. extra.

RADIAN H.T. ACCUMULATORS
Give a perefct H.T. Supply for rt
many months with one charge.

Improve reception wonderfully.
10 VOLT UNIT 6/-
60 VOLT BATTERY, 45,.

RADIAX LTD.
44, Accessory House, Palmer
Place, Holloway, London, N.7

pare', Ad.

Price 12/6.

A HOME FOR YOUR WIRELESS SET
OUR STANDARD

CABINETS
are D USTPR 00 1?

and house the whole
apparatus, leaving no
parts to be interfered
with. All you do is
UNLOCK and TUNS IN.
Made on mass produc.
tion lines, hence the
low price, Provision
is made to take panels
from 16 x 7 up to 30 x
18 in.
Carriage raid and packed free

England and Wales.
61 oney returned if not

satisfied.

MAKERIMPORT Co.

Prom ig4 10 0
Write to -day for descrtp.
tive pamphlet and sago.
Sons for adapting MIN
receiver or panel in one
Standard Co binets.

immediate Deli, ery.
Dept. 20, M styli] Chambers,
60a, Lord St., LIVE SPOOL.
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YOU can solder Easily, Safely,
Quickly by using BRITINOL.
non-acid Self -Fluxing Wire
Solder. Coils 6d. and t/-, of
good dealers, or post free direct

from

The Originators of Easy
Soldering

El -METALS, LTD.
/Dept. II)

O SUGAR HOUSE LANE

LONDON, E.15    
It's

 Easy
and

Safe!

pAi RS
By 'aerialists skilled

in every form of accurate
and intricate coil winding.

Headphones, Loud Speakers and Transformers
rewound, remagnetised, and reconditioned

EQUAL TO NEW
and returned the same day on C.O.D. system.
The unsolicited opinion of one of our many
satisfied clients I can sail is, they are

better than when new.'
VARLET' Magnet co.
Coil Dept.
Woplwich,

S. E.18.
Proprietor,: I

Control Ltd.
Oliver Pell

PICKETT'S CABINETS
for every Wireless Constructor.

" Davlow " Model from 39 /.
.. Eletree Solodyne "
" Elstree Rev. Reflex " 1. from 25'- each... The Night Hawk "

Send for Catinet Designs FREE.
PICKETT'S CABINET (W.Cr.) WORKS,

Bexley Heath I Nr. London).

a./a/eel fleliaitext
1.5 C.000 AS NEW!!

city
it'ylresP).t Wwp h;n1ZinglUPenIn..eci)a.t.d tu'vrrecr0-16

ALL BRIGHT & DULL EMITTERS
Listed at leas than RC-,

*CS. I CHARGEpD t:C .,- tTa
Ictctsll'r

Build Your Own LOUDSPEAKER
WITH A LISSENOLA OR BROWN A,
and our COMPONENTS. Yon can construct yourself a
handsome CONE type, or PLEATED PAPER type
LOUDSPEAKER In half on hour for less than It would
cost you for the ordinal), cheap horn type Loudspeaker.
You will obtain VOLUME, CLARITY, and unsurpassed
tonal quality. Prices, particulars and Diagrams
for Stamp. TRADE inquiries invited. Tell your dealer.
GOODMAN'S, 27, FARRINGDON ST., E.C.4.
A leo obteinablefrontSpencer'eStorea,4-6,1fason'sAre.E.C.2

STERLING RECEIVERS
SENSATIONAL OFFER!
Having pnrehased a large number
of Sterling 2 Valve Loud Speaker
Sets, we are offering them to the
public on unprecedented terms.
A genuine Sterling 2 Valve Loud 15/ -
Speaker set complete, ready for Deposit.
immediate nee with D.E.
06 Valves, H.T. and L.T.
accumulator. Ariel Equip.
meat and one of our World
Famed De Luxe Excellaite
Loud Speakers. Price

Od.,royalties paid.
Terms 16/- Deposit and
16 Monthly Payments
of 20/ -

Send for ono of these
Superb sets at once as the number for sale is limited, and
when sold cannot be repeated under double the price.

Free Catalogue on Application
The Wireless Distributing Co., Ltd., (Dept. A.C.),

Wireless House, Stoke Newiagton, N.16

Geneva
Plan

Wave-
length.

566

Nainc of
Station.

Bloemendaal

COuntry.

Holland

Present
Wave-
len gth

-
555.6 Budapest Hungary 546
545.6 Sundsvall Sweden 545
535.7 Munich Germany 485
526.3 Riga Latvia 480
517.2 Vienna Austria 590
508.5 Antwerp Belgium -
500 Zillich Switzerland 515

Heisingfors II Finland 522
Karlstad ' Sweden -

491.8 Aberdeen Great Britain 496
Birmingham Gnat Britain 477.5

483.9 Berlin Germany 505
476.2 Lyons PTT France 480
468.8 Elberfeld Germany 259

Bergen Norway 350
454.5 Boden Sweden 1,200
477.8 Paris PTT France 458
441,2 Brno (Briinn) Czecho-Slovakia 527 (5)
434.8 Bilbao Spain 415
428.6 Hamburg Germany 392.5
422.6 Rome Italy 425
416.7 Stockholm Sweden 427
411 Ferne Switzerland 435
405,4 Glasgow Great Britain 422
400 Mont de Marsan France 390

Cadiz Spain 355
Falun Sweden 370
Warsaw Poland -
Koszice Czeeho-Slovakia -
Brenien Germany I

394.7 Frankfurt - Germany 470
389.6 Toulouse Radio France 430
384.6 Manchester Great Britain 378
379.7 Stuttgart Germany 446
375 Madrid Spain 373
370.4 Oslo Norway 382
365.8 Graz Austria 397
361.4 London Great Britain 363.5
357.1 Breslau Germany 416
353 Cardiff Great Britain 353
348.9 Prague Czecho-Slovakia 365.5
344.8 Seville Spain 357
340.9 Paris Petit France 358

Parisien
337 Copenhagen Denmark 340
333.3 Naples Italy 351)

Re ykyavik Iceland -
329.7 Nurnberg Germany 340
326.1 Belfast Great Britain 440
322.6 Leipzig Germany 452
319.1 Dublin Ireland 390
315.8 Milan Italy 320
312.5 Newcastle Great Britain 404
309.3 Marseilles PTT France 351
300,i Bourcemouth Great Britain 386
303 Munster Germany 410
300 Bratislava Czecho-Slovakia 300
297 -14. France

Great Britain
318
343,5

Hanover Germany 297
Carthagena Spain 330
J y valskal a Finland , 301.5

294.1 Dresden Germany 294
Trollhdtttan Sweden 345
Bilbao Spain 418
Valencia Spain 400
Liege Belgium 280

291.3 Lyons (Radio) France 280
288.5

283
280.4
277.8

275.2

272.7

260.9
254.2

252.1

250
245.9
241.9
240
238.1
229
219
217.4
211.9
204.1

202.7

201.3

All British Rein
and Bradford

Dortmund
Barcelona
Caen
Barcelona II
Seville II
Angers
Mad rid III
Eskilstuna
Zagreb
Cassel
San Sebastian
Norrkoping
Gothenburg
Bradford
Kiel
Malaga.
Montpellier
Stettin
Linea
Gleiwitz
Toulouse PTT
Konigsberg
Helsingfors (1)
Bordeauxaoem

Kovno (3)
Luxemburg
Kiev

Salamanca
Christianhainn
Asturias
Ovied

ys, except Leeds

Germany
Spain
France
Spain
Spain
France
Spain
Swgden
Jugo-Slavia
Germany
Spain
Sweden
Sweden
Great Britain
Germany
Spain
France
Germany
Sweden
Germany
France
Germany
Finland
France
Sweden
Lithuania
Luxemburg
Russia
Sweden
Spain
Sweden
Spain
Spain

387
324
332
462
300
275
340
243

27- 3
343
260
290
308
233

23- 8
241

251
260
462
318

270

28- 1
208.0

202
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CABINETS
IN THIS ISSUE :

TWO VALVE REFLEX.
Oak, £1 10 0 Mahogany, £1 14 6

THE NIGHT HAWK.
Oak, £1 8 6 Mahogany, £1 13 0

CARRIAGE AND BASEBOARDS INCLUDED.
Enquiries for all Cabinets to

H. CATTERMOLE
(New Premises) 227, ANLABY ROAD, HULL.

MAP Co, 246 Gt.l.isterSt..Birminhant.

VALVE -HOLDER
HEIGHT OF PAT. APPD,
PERFECTION FOR

IN VALVE Ref. No, V190
SEATING.

SEE STAND No. 238
NATIONAL RADIO EXHIBITION.
Ask your Dealer for full list of theTRIUMPH GUARANTEED
COMPONENTS & SETS or send P.C.
mentioning Wireless Constructor to:
A. H. CLACKSON, LTD., WHITE HART

WORKS, LONDON, N,22

AGENTS to sell cheapest and
safest non - pumping

petrolgas lamp ; good income earned convert-
ing paraffin lamps into Igo c.p. Titus Light.

TITUS, Kingston, BRIGHTON.

StEGISTERED

R .D.40. Perm. Detector 2 each.

FINEST
QUALITY

RADIO
COMPONENTS.
EVERY COMPONENT IS

PERFECT.

Of all High -Class Radio Dealers or title Makers,

JEWEL PEN gogladioDepietnonst,L t.

SOLDERING SUPERSEDED

r"KRISCROSCO ECTORS(---
SINE EASILYAPPUED: EFFECTIVE: NEAT: ENSURE BETTER RESULTS

gm, 1,11111.
OVatal V.1,1F*

r
1 '71EL th gat

°
31

PEA FELT A"KRISCROS" FOR EVERY CONTACT

Prices from 1/- per dos. Send for List.
KRISCROS COMPANY, 50, GRAY'S INN ROAD, LONDON, W.C.1

In replying to advertisers, please 'mention THE WIRELESS CONSTRUCTOR. 1127
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FREE OFFER
Final closing date. Orders
to build sets designed by

the Radio Press received up to September 25th
will be executed at the cost of the components
only, without any charge whatsoever for construc-

tion. First-class workmanship.

LONDON RADIO SUPPLY CO.,
11, OAT LANE, LONDON, E.C.2.

'Phone: City 1977.

For clearer and more selective results
use the

CLAREBEX AERIAL
Fon-directional, easy to fix and ideal

for neatness and limited space.
Price 17 6 Particulars sent on request.

H. SANCTO (Dept. W), TICEHURST, SUSSEX.
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Wales. Prompt delivery guaranteed.

The ARTCRAFT Co.
156, CHERRY ORCHARD RD., CROYDON
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ACCUMULATORS
ON EASY PAYMENTS

60 Volt High Tension Accumulator complete, in
varnished case, built up in 20 volt sections. Tapping
arranged every 10 volts. 45/- CASH, or 12/6 DOWN
and 6 monthly payments of 6/- Carriage paid. Satis-

faction or money back. Write
for Lists to Dept. 13, Coventry
Direct Supplies, Ltd.. Coventry
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BUSH HOUSE
The Largest Wireless House outside London.

CALL IN AND SEE US.

PARTS FOR ELSTREE SIX
and all other POPULAR CIRCUITS.

Do not fail to write for it-it is sure to be in Stock

Send for List Now.
6o Volt Sure Life Batteries - 7/6 Guaranteed

roo - 12/6 and post free
9 Volt Grid Bias - - - 1/- over 5/-.

All makes of Valves in Stock.

35, Shudehill, Manchester

FREE BLUEPRINT SERVICE
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Wireless Constructor. Vol. II. No. 12. Oct., 1926.

This coupon entitles the reader to one back -of -panel blueprint of any set
described in the above issue, and must accompany each postal application.
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Exhibition Time is Spending Time
THEWIRELESS DEALER with the Sep-
tember issue enters into the third volume
and the second year of publication. In
surveying its truly remarkable progress in

the forefront of trade journalism we know
that, throughout the world, our subscribers
will be anxious to continue the regular
receipt of their copies month by month.

SUBSCRIPTION RATES :

7/6 per annum (abroad iol-). Available to the Trade

only. Trade card or business heading should accompany
every subscription to the SAI ES M E 1, Radio Press,

Lid., Bush House, Strand, London, W.C.2

So that you may continue to receive your
copies for the coming year regularly on
the day of publication write to the

Sales Manager to -day. The fact that
the current issue is the first of a new
volume, renders to -day a suitable time
to enter a subscription. A post -card will
bring you a specimen copy by return.

The Contents of the September issue include :
Full Exhibition News ; New Components for 1926-
1927 ; Exhibitions in the Provinces ; Radio in New
York ; List of Exhibitors ; Complete Plan of
Exhibition; What to look for at the Exhibition; Trade
Personalities ; New Apparatus tested at Elstree.

VISIT THE DEALER STAND-No. 57
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Two R.I. Components to
Simplify Set Construction
Is your set going to give satisfactory results 'first
time out" ? That is always the question for the
home constructor. You cannot answer with
absolute certainty, of course, but by careful choice
of components you can always make fairly sure
of a successful job.

Here are two R.I. units that will do much to eliminate the risk
of failure.

THE R.I. MULTI -RATIO TRANSFORMER
with its seven ratios and three impedance values will operate
perfectly in any circuit and with any valve you may use.

It is only a question of experimenting with your connections to
the terminals until you find the combination that gives the finest
results.

The patented system of winding ensures freedom from break-.
down, and the metal shroud prevents all distortion.

From letters received we see that thousands of constructors and
experimenters have already appreciated the great adaptability
of this instrument, and all of them attribute to its use the wonder-
ful purity of reception they now obtain.

Price - - 27/6
THE R.I. RETROACTIVE TUNER

a tuning unit built to supersede the ordinary plug-in coils with coil
holder. It covers the wavelengths from z 75-4000 metres and gives
efficient aerial reaction over the entire range. This is most import-
ant when you consider the difficulty of selecting the correct combi-
nation of plug-in coils over such a wide range of wavelengths. The
unit costs less than a set of plug-in coils with coil holder to cover
the same range, and it will certainly solve all tuning troubles you
might experience using any other method.

Price - - 39/6
Write for the new R.I. Catalogue.

OLYMPIA, SEPTEMBER 4th --18th. STANDS 145 & 147
1=114fiaaii

THE MARK OF BETTER RADIO
Advt. R.I. Ltd., 12, Hyde Street, New Oxford Street, London, W.C.1.

Published by RADIO PRESS, LIMITE1, Bush House, Strand, Lcndcn, W.C.2, on the 15th of each month, and Printed for them by THE A VENUE PRESS
Upoott Gill & Son, Ltd.), 55-57, Drury Lane. London, W.C.2. Address for Subscriptions and Editorial Communica4ions :-Bush House, Strand,
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J. H. Reyner, B.Sc. (Hons.), A.M.1.E.E.,
Editor of "Modern Wireless."
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A few words from the Editor
The new interest in Radio created by the
unprecedented success of the "Elstree Six ' is

ijust one typical example of the universal appeal
made by " MODERN WIRELESS."
The first of the Big Four published by Radio
Press, Ltd., " MODERN WIRELESS" provides 9
the more ambitious home constructor with details
of new developments, original set designs, tech- 2
nical information and basic experimental ideas.
Qualified for world -fame by the brilliance of 2
their contributions, the technical and editorial 7
staff place within the immediate reach of wireless
enthusiasts reading of outstanding interest.
Place a regular order with your local newsagent
for " MODERN WIRELESS "-the cost is only
one shilling per month.

2
2
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A Filament
that is tough enough
to support four valves
without breaking

NEW REDUCED PRICES

For 4 -volt accumulator or 3 dry cells
THE P.M.3. (General Purpose)

0-1 amp. 14/ -
THE P.M 4 (Power) 0I amp. 18/6
For 6 -volt accumulator or 4 dry cella
THE P.M.5 (General Purpose)

0'1 amp. 18/6
THE P.M.6 (Power) 0-1 amp. 18/6

For 2 -volt accumulator
THE P.M1 H.F. 01 amp. 14/.
THE P.M.I L.F. 0-1 amp 14/ -
THE P.M.2 (Power) 0'15 amp. 18J6

Thor Drum d. not apply in &irk Free Pa,

Every feature of the wonderful P.M. Filament
has a superiority all its own.
In this case you can judge the high mechanical
strength of the P.M. Filament, particularly when

e- you realise that an ordinary filament will barely
support a single valve compared to the four possible with
the P.M. filament.
This great difference in the strength is due to the special core
of rare metal in the P.M. Filament, which is so tough that it
can jie tied in knots after 1,000 hours' life, and cannot be
broken except by the very roughest handling. The P.M.
Filament is set around 5 strong resilient hooks in such a way
that it is, free from tension or sag and cannot become displaced
during the long life of the valve.
The multi -coating on the P.M. Filament core is prepared from
an alloy of precious metals that secures a copious and powerful
stream of electrons at a temperature so low that no sign of glow
can be discerned.
The low current consumption of the P.M. Filament, only
one tenth ampere, will make your accumulator charges last
seven times as long, reducing your recharging costs and journeys
to one -seventh. The emission of the P.M. Filament is complete-
ly within the field of the grid and anode, despite the fact that
this emission is up to 5} times greater than .that of an ordinary
filament.
Finally, this vastly increased emission gives a wide range of
power free hem microphonic disturbances, and the P.M.
Filament is so conservatively rated that it will stand a reasonable
overload without fear of damage.
You will never really be satisfied until you have, secured the
valves with the P.M. Filament. There are many attempts
to imitate its individual features, but all the advantages of
the P.M. Filament can only be found in P.M Valves.

ASK YOUR DEALER FOR P.M. VALVES. HE
SELLS THEM BECAUSE THEY SATISFY.

ullard
THE -MASTER-VALVE

THE MULLARD WIRELESS SERVICE CO., LTD., MULLARD HOUSE, DENMARK ST., LONDON. W.C. 2.
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INTRODUCTION

THE construction of wireless receivers possesses a technique of its own which is
distinct from that applicable to other forms of constructional practice in the

workshop. It is not implied that any special difficulty is likely to be experienced
in wireless constructional work. In fact, quite the reverse is the case ; but there
are certain principles to be grasped and rules to be followed, if the finished receiver
is to justify the time spent on its construction.

Anyone with a knowledge of workshop practice in wood or metal working will
have no difficulty in adding to his knowledge an appreciation of the methods employed
with the materials and operations encountered in wireless work. Those who have
no previous experience of this kind will find, in the building of a receiver, an occupation
which is as simple as it is fascinating, with an added incentive to careful work in the
expectation of future perfbrmance and enjoyment.

It is no small advantage to many people that a receiver of quite elaborate design
may be constructed without the employment of special tools and without heavy
workshop operations. It is possible, in fact, to build a receiver with no more elaborate
equipment than a kit of small tools, and with an ordinary table as a " bench."

The purpose of this booklet is to indicate to the intending constructor how he can
best set about building his receiver and how the various operations necessary may be
carried to a successful conclusion. Numerous hints and tips, which are the result of
practical experience in constructional work, are included, so that the man who has
built more than one receiver already, no less than the beginner, will find much that
will be helpful to him in future constructional work. With this booklet ready to his
hand for reference it may safely be said that anyone will be able to undertake the
construction of a wireless receiver with complete confidence in the ultimate success
of his efforts.

(1)
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HOW TO BUILD YOUR OWN WIRELESS SET

By the Techn:cal Staff of " The Wireless Constructor"

0 0

MATERIALS

The principal material which has to be
" worked," that is to say, drilled or cut
to shape, in the construction of wireless
receivers is ebonite, or " hard rubber,"
as it is commonly termed in America. In
order to appreciate the methods em-
ployed in the working of ebonite, it is
necessary to have some knowledge of its
composition. Incidentally, the hints given
also apply to other materials (not ebon-
ite) specially made for wireless panels.

to return to the original shape which it
possessed before it was moulded. It will
then harden again on cooling, naturally
in a distorted form. In commercially
moulded ebonite this difficulty is sur-
mounted by forming th6 ebonite in the
moulds before it is cured.

Sheet ebonite of good quality should
out and drill cleanly, the latter operation
producing a tough unbroken " shaving."
Since the material is brittle, it requires

A typical product of the " home constructor."

The principal constituents of ebonite
are rubber and sulphur, varying quanti-
ties of other substances being added
according to the particular process of
manufacture and the purpose for which
the ebonite is intended.

Owing, to the fact that ebonite softens
when heated and hardens again on
cooling, it can be moulded fairly readily
into certain shapes. A failing which is
exhibited by ebonite in this direction
is that if this type of moulding is again
heated, the elasticity of the compound
will assert itself, the ebonite tending

( 3)

certain precautions in handling when
being drilled or otherwise worked, adequate
support for the part under treatment and
the neighbouring parts being necessary to
obviate the danger of splitting the sheet
or flaking away its surface.

The inparting of a goal surface to
ebonite sheets is often done in the first
instance by pressing the sheets between
layers of tinfoil. A certain amount of
this tinfoil adheres to the surface of
the ebonite, and it naturally would inter-
fere with its insulating properties if left
there. Ebonite sheets or cut panels are
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now obtainable with a guaranteed surface
insulation. The tinfoil has been re-
moved from the surface of these panels,
the panels being subsequently polished or
" matted " by mechanical processes. The
intending constructor will be well advised
to insist on a guaranteed panel when he
is purchasing ebonite, as the construc-
tional work may then be put in hand
directly without any preliminary treat-
ment of the ebonite.

If for any reason a sheet of ebonite is
obtained which is not of the " guaran-
teed " type, the whole surface of both
sides should be well rubbed down with
fine emery cloth. The cloth should be
fine enough not to cause serious scratches
on the surface, which would be difficult
to remove afterwards. When the surface
has been well rubbed down in this way,
and all traces of the tinfoil have been
removed, the surfaces may be polished.
For this plate powder or rouge may be
used, a very little turpentine being used
as a lubricant. The polishing is done
with a soft cloth, rubbed all over the
panel, at first fairly hard, and finishing
off lightly.

When drilling, sawing, or filing ebonite,
it should be borne in mind that this
material very quickly wears down the
cutting edges of steel tools. For this
reason it is best to reserve for the working
of ebonite a special set of tools.

In drilling, a twist drill should be used,
and the drill must be turned slowly so
that it really does cut its way through
the ebonite and not simply grind a hole
out. If drills are used in this way, they
will keep their cutting edge for a much
longer period. Twist drills as used for
metal work may be used, though greater
satisfaction will result from the use of
drills specially set for ebonite. A fair
amount of pressure is required to drill
a clean. hole in ebonite without " grind- 8
ing," and the danger here is that the
ebonite may break away on the far side
just as the drill emerges. To guard
against this the ebonite should b% drilled
on a flat piece of wood and should' prefer-
ably be clamped to it. As a further
safeguard when drilling large holes, a
small drill should be run through the
sheet first as a " pilot " for the larger
one. Then the full size hole should
be drilled half -way through from each
side of the sheet. The beginner will be

(4)

well advised to 'try a few, experiments
in drilling on an odd scrap of ebonite
before trying his skill on the panel to be
used in a receiver, paying particular
attention to the need for drilling the
holes at right angles to the surface of the
ebonite. Heating of the tools is to be
avoided in all operations on ebonite.
If the drills are turned slowly, there
should be no risk of this, and a little
turpentine as a lubricant will assist
matters.

When tapping holes in ebonite for the
accommodation of threaded b,olts the tap
should be turned slowly and should be
frequently withdrawn from the hole and
cleaned. Failure to do this will result in
damage to the thread formed. A drill
of the correct size should be used before
tapping, too large a drill being avoided, as
a shallow thread in ebonite will be pnic-
tically useless: The constructor will
find that in most cases he can dispense
with taps altogether and drill clearance'
holes instead. If the work is neatly done,
screws on the panel of the receiver, so long
as the beads are properly countersunk,
will not detract from the appearance of the
finished instrument.

Countersinking should preferably be
done with a " rose " bit, the hole being
sunk slowly and freqtent tests of its
depth being made by placing the correct
size of screw in position in the hole.
Alternatively a twist drill of medium or
large size may be used for countersinking.
In this case it will usually be necessary to
use two drills, one for the " skirt " of the
hole, and one of smaller size worked in far
enough to give sufficient clearance under
the head of the screw to enable it to bed
down flush with the surface of the panel.
So long as care is exercised in the choice
of a drill exactly matching in size the
diameter of the head of the bolt to be
used, cheese -headed bolts can be neatly
sunk into the surface of the panel. The
procedure in this case is to drill the
necessary clearance hole for the shank of
the bolt and then with the correct size
of drill to enlarge this hole from the
front of the panel. As described pre-
viously, the head of the bolt should be
frequently tested in the hole to ensure
that the latter is not made too deep. The
head of the bolt should preferably be a
tight fit in the hole, so that the action of
screwing on the nut behind the panel
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draws it down into the recess provided
without any unsightly gap round the head.

. As panels and strips of ebonite are
nowadays obtainable ready out to the
desired size and shape, the constructor
will not necessarily be confronted with
much sawing. Any sawing that is done, .
however, should be carried out with a
fine-toothed saw. A backed tenon saw
is admirable for this work, while for small
cuts a hacksaw is quite suitable. In
sawing ebonite, the handle of the saw
must be kept clown close to the panel, as

no " grain," so that it is liable to split in
any direction, and not necessarily in a
line with the cut being made.

After a cut has been made with the saw,
it will usually be necessary to trim up the
edge of the panel. This is best done with
a file. The panel should be claniped in a
vice, with a wood block on each side of it
to prevent scratching of the surface, and
the file used with a diagonal motion across
and along the edge. The file should be
handled in such a way as to cut and not to
rub away the material, anct fairly frequent

8"

All drilling centres may be obtained from front -of -panel diagrams
of this type.

IS indicated in the accompanying sketch
(page 6). If the saw is held too upright
there will be a great danger of the teeth
catching in the material, with consequent
damage to the tool and probable splitting
of ,the panel. Particular care should be
exercised When nearing the end of a long
out. The ebonite should be well sup-
ported to prevent it from splitting, and
the handle of the saw should be gradually
lowered until at the end of the cut the
blade is horizontal, and the last quarter
inch of the cut is made in this manner.
The chief danger in the splitting of ebonite
lies in the fact that the material possesses

cleaning of the teeth of the file may be
necessary, especially if the ebonite is at
all soft. The file used for ebonite should
be kept for this purpose. If it is used
sometimes for metal and sometimes for
ebonite, particles of metal may be lodged
in the ebonite and seriously impair its
insulating properties.

Generally speaking, ebonite should be
worked more slowly than other materials,
great care being taken to make the tools
do the work and not to force them.
Turpentine, applied sparingly, is the best
lubricant to use in all operations.

(5)
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TOOLS

In the construction of a receiver some
small tools will be required, but it will
not usually be necessary to have anything
in the way of a complete wotkshop,
though, of course, the possession of work-
shop facilities will be an advantage.
Failing this, a good strong table will form
an adequate " bench." A vice or clamp
will only really be needed if extra con-
structional work is to be carried out,
apart from the construction of a receiver

Incorrect method :
bad for saw and panel.

from bought components. tools
which may be regarded as indispensable
to the constructor are as follows:

Centre punch.
Dividers.
Steel rule and set square.
A pair of wire -cutting pliers, prefer-

ably with side cutters.
A sharp pointed scriber, for marking

out the panel.
A screwdriver.
A geared hand -drill with a set of

Morse twist drills from rAff to in.,
and one I -in. drill. (Fin. shank).

Outfit for soldering. This may be
obtained complete as an outfit, or the
following will be needed :-A soldering
iron, with a I to k -lb. bit ; some soft
(tinman's) solder, or some form of paste
solder ; with the tinman's solder some
form of flux : resin is suitable, or a
paste flux may be used. Acids and
corrosive fluxes should not on any
account be used.

Other tools which will be found useful,
but which are not essential are-a pair
of wire -bending pliers, a set of small files

L6)

of various shapes, a square for marking
out the panel, a steel rule or straight -edge,
and a centre punch and hammer.

Three principal types of receiver design
will be available to the intending con-
structor, the difference between them
lying in the disposition of the panel
relative to the component parts and the
cabinet. The panel may be placed either,
vertically, horizontally or in a sloping
position. The horizontal panel type of
instrument has the convenience from the
constructors' point of view that all, of
practically all, the components are carried
on the panel. Owing, however, to the
fact that the valves, etc., in this type of
receivr are placed outside the cabinet,
and that the hand of the operator has to
pass over the top of the cabinet to reach
the controls, this type of receiver has
lately gone out of fashion. This type or
that with a sloping panel, which is really

B JAW

The correct method.
only a variation of the same arrangement,
is most commonly used nowadays for
special purposes, as, for instance, for
wireless measuring instruments.

The type of cabinet most in favour for
receivers and most satisfactory from every
point of view, is that in which the panel
is vertical, or nearly so, the component
parts being disposed both on the panel end
on the baseboard. All the components
are inside the cabinet out of harm's way,
the only external projections being the
switches, tuning controls and terminals.

The intending constructor who has never
built a wireless receiver before will be
well advised to follow instructions which
give him in detail a complete description
of how to build the receiver which he
wants. Such instructions are to be found
in the Constructional Envelopes published
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by Radio Press, Ltd. ; descriptions of
a number of different receivers are avail-
able in this series of Envelopes, each of
which contains very full and detailed
instructions for the constructor, with
photographs and scale drawings of the
arrangement of the parts. A wider
choice of design may be made by studying
the pages of the Radio Press journals
full details for the benefit of the constructor
are always given 'with every receiver of
which a description is published. A list
of the, component parts required for the
receiver and complete working drawings
are given, and a postal request will bring
a full-size blueprint of the layout of the

followed, the constructor may rest assured
that the completed receiver may not only
be brought into immediate use, but that
it will give him every satisfaction.

Let us assume now that the constructor
has before him the description and working
drawings of the receiver which he wishes
to build and that he has also the necessary
components for its construction.  The
first thing to do is to read the instructions
through. This may seem an unnecessary
piece of advice, but it is given because
in his eagerness to begin work the con-
structor may read the beginning of the
instructions and start work, only to
find later on that, owing to a slight error

A typical " horizontal panel " type of receiver.

particular receiver decided upon. The
beginner will do best, to purchase the list
of components specified in the description
of the receiver. If he does otherwise, he
will not be able to follow the instructions
exactly, since the design given will have
been made for components of a certain
size and shape, and others may not fit
easily into the space allowed. If care is
taken to purchase components of good
quality and to see that they will fit into
the receiver, there is, of course, no reason
why such components should not be used,
but if simplicity in the constructional
work is required, then the published list
should be adopted. The more experienced
man will probably like to choose his
special favourites in components.

If the instructions given are carefully
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on his part or because he has not fully
grasped t'ie purport of some instruction,
the finished receiver cannot boast of the
sound and accurate workmanship that
he would desird.

The first operation to be performed will
be the marking out of the panel. A sheet
of paper (newspaper will do, being soft)
should be laid on the table and the panel
placed face downwards on this. The
tools needed now will be the scriber,
steel rule and square. A pair of dividers
will also be useful for checking the
accuracy of the marking. Pencil lines
should not be drawn on the panel since
these will be difficult to erase altogether
afterwaids, and they may be the cause of
surface leakage between the components
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on the panel, since graphite is a conductor
of electricity.

For marking out the panel the front of
panel drawing or blueprint will be re-
quired. It should be noted that this
drawing will represent the front of the

HACH -
SAY/

TURN TUBE AWAY IRON YOU

TUBE .

This shows the proper method of
cutting an ebonite or cardboard tube.

panel, while the marking is to be done on
the back. It will be necessary, therefore,
to reverse the dimensions mentally and
to be sure to do this throughout the
marking, as otherwise the, drilled .holes
will not be correctly placed for the
components.

In marking out a panel, centre lines
should first of all be scribed at right
angles to the edges of the panel and all
measurements should be made outwards
from these lines. The advantage of
adopting this method over the method
of measuring from the edges of the panel
for all points to be marked is that any
slight inaccuracy in the original cutting
of the panel will not upset the layout
of the markings.

When the holes have all been marked,
every measurement should be checked
over again to ensure that it is correct.
Once the drilling has been done, correc-
tions will mean that unsightly holes are
left in the panel, completely spoiling the
appearance of the receiver. Corrections
to the scribing will do no such damage,
since these are all on the back of the
panel.

If the constructor is making up a
re 'river to his own design, or if he is
fellowikg a published design but has
obtained some components which are of
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different dimensions from those described,
he will not be able to utilise.the pfblished
diagram to assist him in laying out the
components which are mounted On the
panel. In this case a certain amount of
preliminary work will be necessary before
any of the marking of the panel can be
carried out. The first thing to do in this
case, having decided on the approximate
arrangement of the components, is to cut
out a sheet of paper of the exact size of
the panel, and to lay out on it all the
components which are to be mounted on
the vane'. It will then be possible to
arrange them in such positions that they
have ample space on the panel, and their
positions may be marked on the sheet
of paper. This sheet may then be used
as the drilling diagram, and the necessary
dimensions may be transferred from it
to the back of the panel itself. The con-
structor must again be careful to see
that he does not confuse the back and
the front of panel when marking off
the dimensions on the back. " The safest
way to guard against this will be to lay the,
components out on the paper as though it
represented the back of the panel. If

Two scribed lines serve as a useful
guide for a hacksaw cut.

the marks for the drilling centres are
then marked on the paper, they may be
transferred to the panel by laying the
paper on the panel and pricking through
the marks with the point of the scriber.
This will obviate the necessity of laying
out any measurements on the panel
itself.
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DRILLING

After the marking has been checked, the
drilling of the holes may be undertaken.
Until some experience has been acquired
in the use of the drill, it will be a good
plan to use a small drill, say 1/16 -inch, for
all the holes, enlarging them to the
correct sizes subsequently. A small drill
is much easier than a large one to centre on
the correct point properly, and the small

deep. or the end of the scriber may be
broken off. in the hole.

Having run through all the holes with
the small drill, the diagram should be
referred to again, the components checked
against the positions which they are to
occupy and the correct sizes drilled.
To obviate the risk of the fade of the
panel breaking away where the points of

The " sloping -panel " type of receiver was popular in this country for
some time.

hole will act as a guide to the drill of larger
size.

No attempt should be made to drill a
hole at a marked point until a slight
indentation has been made at this point
to prevent the drill from wandering over

, the surface of the ebonite. This may be
done either with a centre punch lightly
tapped with a hammer, or else the point
of the scriber may be pushed into the
ebonite at the required points and used to
enlarge the prick thus made in the surface.
This latter method has the advantage
that it is easy to mark the exact point
required with the fine point of the scriber.
The point should not be pushed in too
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the larger drills emerge, the holes made
with these should be drilled half way
through from each side of the panel.

If there are any one -hole fixing com-
ponents to be mounted Which require
holes of a size beyond that of the drills at
hand, the largest available drill should
be used and the hole should then be
reamered out to the correct size with the
tang of a file. This operation should be
done slowly, first from one side of the
panel and then from the other, care being
taken that the file does not take too big a
cut and jamb in the hole.

If the panel is to be of the vertical type,
the next operation will be to fix it to the
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baseboard. This should be done with
both panel and baseboard in position in
the cabinet, to ensure that they register
properly and fit into the cabinet easily.
If the baseboard is, say fin. thick, four
or more holes, evenly slowed, should be
drilled along the lower edge of the panel,
3/16 -ins. from the edge and countersunk
for the heads of wood screws. When the
panel and baseboard are placed in the
cabinet, screws are put in these holes and
the panel is thus secured to the base-
board. An additional support will be
needed for the panel, to carry the weight
of the components mounted on it. This
will be furnished by metal right-angled
brackets. These should be sorewPd down
to the baseboard in a position close. up

' against the panel while both Lre still in

important to follow the instructions
carefully, since the order in which they
are to be mounted may not be the obvious
one. It will quite often be necessary to
do some part of the wiring in the angle
between the panel and the baseboard
before many of the components on the
latter are screwed down, as otherwise
this part of the receiver will be inaccessible
when all the components are mounted.
If the makers of the various parts include
with them any instructions for mounting,
these should be studied, since failure to do
so may result in permanent damage.
With attention to these points the mount-
ing of the components is really the easiest
part of the construction. The layout of
the components on the baseboard should
be accurately followed from the diagram,

The " vertical -panel " or " American "-type of receiver is undoubtedly the
most popular at the present time.

the cabinet. Then they can be removed
from the cabinet, and the positions for
the holes for the bolts to secure the
brackets to the panel marked with the
scriber. The drilling of these holes and
the insertion of the bolts will make ready
for the mounting of the components.

In mounting the components it is most

particular care being taken where no -.-

sary to see that valves and coils are allowed
ample clearance. It will be as well when.
placing the other components to place
the valves and coils in position in their
holders, so as to be sure that the correct
clearances are being left.

(10)
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WIRING

Various methods of wiring a receiver
are open -to the constructor, such as stiff
or flexible wires attached to terminals
and stiff or flexible wires soldered to tags
and to terminal shanks. For experi-
mental work, that is to say, in receivers
in which the circuit is to undergo constant
changes it will be satisfactory enough to

Solder

A fair method.
secure the ends of the connecting wires
under the heads of the terminals so that
they can be readily removed ; flexible
wires may also be used under these cir-
cumstances, though they always have the
grave disadvantage lying loose about the
receiver and probably introducing un-
expected and unwanted capacity and other
effects.

The most satisfactory way of wiring for

Solder

a A A.

Better, but inconvenient.

permanence and consistency is to use stiff
wire, not less than No. 18 S.W.G, and
to solder all the connections. The ends
of the wires need not necessarily be
soldered to the actual shanks of the ter-

minals in all cases ; they may be soldered
to tags which are secured under the heads
of the terminals. This makes gOod
electrical connections, while if the receiver
is dismantled the wiring can be readily
removed without injury to the compo-
nents.

While the receiver is being wired the
back -of -panel wiring diagram should be
at hand, and each wire as it is put in
should be orossed out on the diagram.
This will save the annoyance which would
be caused later on if some small wire is
accidentally omitted.

The wiring diagram should be carefully
followed with regard to the positions of the
wires and each length of wire should be
bent to the exact shape required and out
to 1ength before either end of it is fixed
in position. A little time and care spent
in gauging the size and shape of the
connecting wires in this way will be amply

Good, and simple.

repaid by the resulting neat appearance
and good performance of the receiver.
The layout of the wiring of a receiver is a
most important part of the design, and
it may be that a single wire wrongly
placed will affect adversely the whole
operation of the receiver. Carelessly
placed wiring in a receiver with one or
more stages of neutralised high -frequency
amplification, for example, may so affect
the functioning of the high -frequency
valves that when the receiver is brought
into operation it will be found quite
impossible to neutralise them properly.

Soldering is an operation which will
present no difficulties to the constructor
so long as everything soldered and used
in soldering is kept scrupulously clean.
A dirty iron or tags covered with a coating
of flux and dust will only lead to exaspera-
tion, with little hope of completing a



How to build your own Wireless Set

single joint satisfactorily. With cleanli-
ness, on the other hand, it will soon be
found that soldering is delightfully easy
and that there is a real fascination in
making neat and efficient joints. It may
be possible to make joints of a sort with
haphazard methods, but they will not be
neat and they will most certainly be far
from efficient ; they will only lead to
trouble later on in the operation of the
receiver, if, indeed, it can be made to
function at all in the first instance.

The first consideration in soldering is the
heating of the iron. A smoky flame, such as

but at first the following procedure should
be adopted. Leave the iron in the flame
for about two minutes ; take it out and
put a very little flux on one of the surfaces.
If the flux merely smokes and does not
burn away at once, put the iron back in
the flame for another minute. When the
flux burns away as soon as it is applied
to the iron, touch the end of a stick of
solder on the face of the bit. This should
at once melt and run on to the surface
of the bit. It may be necessary to rub
the melted solder at first with a piece of
wire to make it run properly on the face

PHONES

A typical

DETECTOR

back -of -panel wiring diagram. All soldered
shown by " blobs."

that provided by a wick oil lamp is quite
unsuitable, since the unburnt carbon will
be deposited on the iron and will quickly
render it unusable. A methylated spirit
stove will be suitable, if somewhat
wasteful. A gas ring or small blow -lamp
will be the best. If the iron is heated
in a coal fire, it should not be put right into
the heart of the ffie, as then it will be
fouled by the ashes and will be in danger
of being overheated. A tin, such as a .
cocoa tin, should be put into the middle
of the fire, and the iron can then be
placed inside this with safety ; it should
be carefully watched, however, to see
that it is not allowed to get red-hot.

The correct temperature for the iron
will soon be recognised after experience,

connections are

of the bit. With a new iron all the faces
of the bit should be tinned in this way,
spedial attention being paid to the angles
of the bit. This layer of tinning will pre-
vent the bit from becoming oxidised and
pitted. Subsequently, when a well -
tinned iron is heated, the solder will run
easily over its faces as soon as it is brought
into contact with them, provided, of course,
that the iron is hot enough. For this
reason the faces of the iron should always
be kept tinned, so that the iron is always
clean and ready for use.

The operation of soldering pieces of
metal together, such as wires to wires or
wires to terminals demands that the
solder be amalgamated with the surfaces
of the parts to be joined. If this amalga-
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mation is not properly carried out, the
joint may appear to be sound, but in fact
it will not be sound either mechanically
or electrically. For proper amalgamation
the surfaces to be joined must be abso-
lutely clean and they must be heated
temporarily to the correct temperature.
Dirty surfaces or too low a temperature
will lead to faulty joints ; too high a
temperature will often mean failure
because of rapid oxidation of the sur-
faces, quite apart from possible damage
to surrounding objects or parts of the
components under treatment.

The constructor need not be scared by
this into thinking that the correct tem-
perature is a critical matter, since in
practice there is a wide margin, and so
long as everything is clean, temperature
will not be a serious consideration.

There are various forms of flux for
soldering, the purpose of them being to
remove the thin film of oxide which forms
on the surface of any metal exposed to the
air, so that, the surface may be perfectly
clean for soldering. Corrosive fluxes of
any sort are to be avoided. They may
be very handy for soldering quickly
without much preparing of the surfaces,
but they are almost certain to give trouble
later on, since the least trace of a cor-
rosive flux left in a joint will gradually
eat away the metal, causing noises in the
receiver and ultimate failure of the joint.
Resin is the cleanest and safest flux to
use., When it is used the surfaces must
be cleaned with great care, and the iron
will need to be slightly hotter than with
other fluxes. Resin can be confidently
recommended as a flux, since no harm can
be done by using excess of it, and because
traces of it left when the work is finished
will do little if any damage. Paste
fluxes, such as Fluxite, are also quite
suitable, but care must be taken to remove
all traces of them from the panel and other
parts when the soldering is finished, as
otherwise they will tend to pick up dust
and to cause leakages and noises in the
receiver which will be difficult to trace
to their source.

Most wireless components nowadays
have soldering tags fitted under their
terminals and these are usufihly ready
tinned. The layer of tinning on them is,
however, thin, and a good dea of time and
trouble will be saved if all these tags are
tinned before the wiring is commenced, a

small blob of solder being left on each one.
This operation can be done in a small
flame without the iron at all. The tag
is held in a pair of pliers in the flame, and
when it gets warm a trace of flux is put
on it. The end of a stick of solder is then
applied to the tag and gently rubbed
about on it until it melts and runs over
the surface. Care should be taken with
thin tags not to heat them to a red heat, as
if this is done they will become oxidised,
the original tinning being burned off, and
they will have to be cleaned up with
emery paper or a file before they can be
retinned.

The ends of all the prepared connecting
wires should be treated in the same way,
whether tinned wire is used or not, a small
blob or layer of solder being left on the
end of each. The shanks of the terminals
mounted on the panel or terminal strip,
which have no soldering tags, should be
well tinned at the tip. To do this the
soldering iron must be used. The tips of
all the shanks must first be cleaned quite
bright and smooth with emery paper or a
fine file. Then a trace of flux is put on
each and they are ready for the tinning.
The hot iron, carrying a good blob of
solder on one of its faces, is brought into
firm contact with the shank of the ter-
minal and held there for 5 to 10 seconds.
Slightly longer may be necessary in the
case of a thick terminal, owing to the
extra time needed to heat up the terminal
suffici6ntly for the solder to take, but the
iron ,should not be held on longer than is
absolutely necessary. Overheating will
do no good, and it will in all probability
heat the terminal sufficiently for the heat
to run down its shank and soften the panel
where it passes through the latter. This
would make the terminal loose in its hole,
and might also permanently disfigure the
face of the panel, since a small ring of the
ebonite would soften and bulge round the
head of the terminal.

With the terminals, tags and wires
tinned, the receiver is ready for the actual
connections. The wires nearest to the
panel and the baseboard should be fixed
first, and also any others which ire in
awkward positions. To solder a wire in
position, lay it exactly as it will be when
fixed, resting, for instance, with one end
on a tag and the other on the shank of a
terminal. Hold it firmly by the centre
with the pliers, in such a way that it can
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be kept quite steady. Then, having run,
a small blob of solder on to the iron, bring
its face into contact with both the end
of the wire and the tag and keep it there
for a few seconds. The solder should at
once run into the joint and the iron may
be removed. Hold the joint perfectly
steady till the solder has set. The moment
at which the solder sets, which with small
joints will be almost immediately, will be
apparent from the fact that the surface
of the blob of solder in the joint will
contract slightly at the moment of
hardening. A good tug should then be
given to the joint to make sure that the
solder has taken properly, after which
the other end of the wire can be similarly
dealt with. If the joint does break away,
both the wire and the tag should be
cleaned again and retinned. Any at-
tempt to remake the joint without this
precaution will most likely result in
failure and will only be waste of time.

Certain types of components, con-
structed of moulded ebonite, need special
precautions in soldering. In such com-
ponents connecting bolts are set in the
moulding, with soldering tags under
nuts on these bolts. If the constructor
attempts to solder direct to these tags he
runs a risk of softening the moulding and
loosening the bolts. The best course to
adopt here is to remove the tags from the
bolts and solder the necessary wires to
them away from the receiver, replacing
the whole assembly when it is cool. If
soldering direct to the bolts or to the
soldering tags on them is unavoidable, the
iron should be well heated and it should
not be kept in contact 'with the tags or
bolts longer than is necessary to make the
joint.

Flexible wires, such as are used for con-
nections to the moving sockets of coil
holders and for similar components, should
have their insulation stripped for about
half an inch at each end, after which the
loose strands should be tinned together
into a solid wire, either in a flame or with
the help of the soldering iron. They can
then be soldered to tags or terminals in
the same way as the other wires. Any
tendency on the part of the insulation to
unravel may be checked by wrapping a
small piece of insulating tape or sticking
plaster round the end of it ; this will also
prevent moisture from getting in under the

insulation and causing corrosion of the
fine strands.

After the completion of the soldering
and before the receiver is tested, the
wiring should be checked over to ensure
that no errors have been made. Also the
panel must be cleaned of all traces of
flux. Resin will do no particular harm if
left, since it sets hard and does not tend
to pick up dust. Paste flux of any sort
must all be cleaned away, especially the
sputterings on the panel resulting from
the application of the hot iron. A fairly
stiff small brush and a little methylated
spirit will be of assistance for this.

The receiver is then ready for its
preliminary tests, and if these are satis-
factory, for the service for which it is
intended.

Drill Sizes

B.A. Thread. Tapping size.
Morse.

Tapping size.
Morse or ins.

8 51 43
6 44 34
5
4

40
34

30
-27

2 26 3/16
1 19 3
0 12 B

Coil Winding
Turns per inch with various gauges

(to nearest 4 -turn).

S.W.G. S.S.C. D.S.C. S.C.C. D.C.C.

20 264 254 24 214
21 294 28 264 24
22 334 314 294 264
24 42 404 35i 31
26 504 474 414 36
28 604 56 48 404
30 72 67 544 44/
32 81/ 75 63,} 504
34 93i 854 70/ 55
36 110 101 86 64
38 133 120 100 78
40 159 141 114 -
43 204 179 - -
47 303 250 - -

Printed by Partridge & Cooper, Ltd. rot, Fleer.S reet, E.C. 4., or the Pablisners, Radio Press, Ltd.,
Bush, Strand, London, W.C. a.
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A few words from the Technical Director 0,

You can follow the important research work proceeding

Mr. John Scott Taggart, F. Inst. P.
A.M.I.E.E., Technical Director o

" Wireless."

the best known British Wireless Laboratory-for the very small
sum of twopence per week, the price of " WIRELESS."
In becoming a regular reader from to -day you will learn about the
far-reaching and highly -successful improvements in the design of
reflex receivers which Elstree has developed.
You will find, as have the many many thousands of your fellow -
readers, that this leading popular weekly with its vigorous editorial
policy stimulates a great active interest in Radio.
Place an order with your local newsagent for delivery until counter-
manded. Subscription rate : 13/- per annum throughout the world ;
from the Publishers, Radio Press, Ltd., Bush House, W.C. 2.



The Improved R.I.
Permanent Mineral Detector

This unique detector has been further improved and as it now stands
is practically unequalled where crystal rectification is employed.

The new model is fitted with a device for preventing accidental
damage to the sensitive crystals during adjustment. A metal cylinder, in
which is cut so slots, is fitted to the end of the spring plunger. These
slots, which are all of uniform size, are arranged so that they engage with
a pin, in so different positions, when it is desired to vary the point of
contact of the crystals. Immediately contact with the crystals is made,
the pin engages in one of the slots, and prevents the crystals being
rotated in contact. At the same time the mechanism is so arranged that
any slot can be selected at will.

It can be truly said that this detector has absolutely
revolutionized the crystal receiver, as it will remain perfectly
sensitive for an indefinite period without re -adjustment.
We can particularly recommend it for use in reflex circuits,
where the main cause of instability has, in the past, been
due to variation in the sensitivity of the crystal.

It is manufactured in two different forms. The ordinary type is
provided with a pair of supporting clips for mounting the component
either above or below the panel. The other form is designed for
onehole fixing, and is provided with a detachable ebonite cover, which
protects the adjusting knob when in position.

PRICES :
Clip Type .. .. 6/ -
One -Hole Fixing Type .. 7/6

THE MARK OF BETTER RADIO

ADVT. : R.I., LTD., 12, HYDE STREET, NEW OXFORD STREET, LONDON, W.C. 1

V 1


