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Station after station—without distortion

EAGULL components will give you the satisfactory results
you have long desired. Tonger range, over a wider wave band
and PERFECT DISTORTIONLESS reproduction.
The famous Seagull choke capacity coupling is designed to replace
2 in your set the old-fashioned L.F.
transformer.  Connected in place
of a transformer, the choke gives
wonderful results, clear tones with all
the overtones preserved.

The illustration in the right-hand
bottom corner of this announcement
is of the Scagull Low-Loss Tuner, The
Tuner that covers from 30-2 ,00ometres,
and enables a range of 1,000 miles

: to be covered on ome valve! Fit
Seagull components to your set and
rest assured the results will repay
your wisdom.

SEAGULL LTD.
REGENT HOUSE,
KINGSWAY, LONDON, W.C.2

’Phons HOLBORN 6380

Set of three low-loss
Lone Wave CoiLs

12/-

Set of three low-loss
Suort Wave CoiLs
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STERLING

SQUARE LAW CONDENSERS

HE CONDENSERS that make tuning a pleasure. They give *straight-line’’ tuning, are compact in
assembly and made of the finest materials procurable. Sterling Condensers have almost zero capacity,
are suitable for “low loss’’ working, and are the best obtainable for all radio requirements.

The New ‘ MINILOSS’’ Type

HESE condensers have a high maximum to minimum capacity ratio.
The novel slow motion movement has a ratio of 7-1, it is very
smooth in operation and allows of no back-lash or grating.
“Pyrex " glass plugs are used for insulati‘ng the fixed plates; these plugs are outside
the electrostatic field, conse‘quently High Frequency losses are reduced to the
minimum. Sterling—first to ,n'ntroduce the vernier and square law, are now the first
in England to use *Pyrex” (a proved insulator of the highest quality) as a
condenser insulator.
The moving vanes are so mounted that there can*be no side-play, they are attached
permanently to the framework with a flexible connection. This obviates the
possibility of grating due to bad or high resistance contact, an essential feature
when working on very short wavelengths or super receivers.
The conveniently shaped control knob is clear of the dial; this together with the
fixed scale and movable pointer, makes the operation of these condensers guicker
and less trying than with the usual type.
One hole 1s needed.for fixing and another small one for the control spindle. Allowance
is made for mounting on any thickness of panel up to ”.
Made ip three capacilies.

No. R. 2745, 700025 mfd. .o Price 21/
No. R. 2747, 0005 mfd. .. .. .. w 24
No.R.2748. 00l mfd. ... .. - .. . 30/-

Types for every purpose
PANEL TYPES '

With Vernier Adjustments Without Vernier Adjustment.

No. Capacity Price No. Capacity Price
R.2724 . ‘00026 mid. .. £1:0:6 R.2729 .. °00025 mfd. .. 18:0
R2725 .. 0005mid. .. £1:4:0 R.2730 .. ‘0006 mfd. .. £1:1:0
R.2726 .. *001 mid. .. £1:8:6 R.2731 .. °001 mid. .o £1:6:0

ENCLOSED TYPES - IN METAL CASE
With Vernier Adjustment. Without Vernier Adjustment.

No. Capacity Price No. Capacity Price
R.2733 ., °00025mfd., ., £1:19:0 R.2737 .. °00025mid. .. £1:17:0
R2734 .. ‘0006 mid.” .. £2: 2:0 R.2738 .. ‘0005 mfid. .. £2: 0:0
R.2730 .. 001 mid. . 22 6:0 R.2739 ,. °001 mfd. .. £2: 4:0

GEARED TYPE FOR TUNED RADIO

=3y P A = FREQUENCY AMPLIFICATION
R2720 ,, °000265mid. .. £1: 3:0 No. Capacity each unit Price
R272r ., 0005mid. ,, £1: 6:86 R.2740 (Double) 00025 mfd. £1: 4:0
R.2722 ,, ‘001 mid. .. £1:10:6 R.2743 (Triple) 00025 mfd. £1:10:0

Write for Slerling Condenser Publicalions Nos. W.C. 440 and W.C. 379

AT ALL RADIO DEALERS
THE. MARCONIPHONE COMPANY, LIMITED

Registered Office : :
MARCONI HOUSE, STRAND, LONDON, W.C.2; & 210-212, TOTTENHAM COURT ROAD, LONDON, W. 1
Sole Agents for STERLING TELEPHONE AND ELECTRIC COMPANY, LTD.
BRANCHES : Aberdeen, Bristol, Birmingham, Belfast, Cardiff, Cheltenham, Dublin, Glasgow, Leeds, Liverpool, Manchester, Newcastle, Piouinzham. Sonthampton, Swansea
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NMork with a
Receiver

Long Distance %
“ Prince ”’

Yol. IL FEBRUARY, 1926 No. 4.
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A Three-Valve Set Employing a * Trigger” Circuit

FTAHE writer has been so struck
! by the extraordinary quality

= of tone and faithful reproduc-
tion given by Major Prince’s
‘“trigger " circuit, that it was
=a decided to build a receiver with
which distant stations could be
received as well as the
local transmission.
A number of experi-
ments failed to produce
the slightest reaction
effect by which its range
might have been in-
creased, and it was there-
fore.clearly necessary to
add high-frequency
amplification.
Panel Layout
The completed receiver
is shown in the photo-
graph, and it will be
seen that it forms a very
compact set for a 3-valve
receiver. The special
battery, which is con-
nected between the plate of the
detector valve and the grid of the
L.F. valve, is carried inside the
cabinet. The disposition of the
controls on the panel will be seen
to be symmetrical, the left-hand
tuning condenser being the H.F.
grid-circuit condenser, the one on
the right being the detector grid-
tuning condenser. The small knobs
7

By C. P. ALLINSON

at the bottom of the panel are the
H.F. filament resistance, potentio-
meter, detector filament resist-
ance and L.F. filament resistance
respectively. The two terminals
on the left are for aerial and earth,
.and those on the right for the

loud-speaker leads, while the pur-
pose of the smallstud-switchin the

centre will be disclosed later. The
small knob at the top between the
two condenser dials is the om-°
and-off switch for controlling the
low-tension supply.

The terminals to which the high
and low-tension batteries are con-
nected are mounted on an ebonite

il

i

strip at the rear of the instrument,
so that these leads can he keptout
of sight when installing the re-
ceiver in the drawing-room.

The Circuit Explainéd

The circuit, which was finally
arrived at aftéer a con-
siderable amount of experi-
menting with various forms
of H.F. amplification, is
that shown in Fig. 1. An
auto-coupled aerial is used,
this being obtained by use
of a Lissen X coil I;. This
is tuned by a -ooos5uF
variable condenser C,, the
grid return and earth leads
going to low-tension nega-
tive. In the anode circuit
of the high-frequency valve
is a choke I, which is
variably coupled to the grid
coil L,. The anode of the
H.F. valve is coupled to
the grid circuit of the
detector valve by means of a fixed
condenser C,;, which may have a
capacity of -0003 uF. Thedetector
grid coil L, is tuned by a -0oo3uF
condenser 3:2 ; and upto this point
it will be seenthat the circuit bears
a resemblance to that used by the
writer in a 3-Valve Stable Receiver,
described in Wireless Weekiy,Vol. s,
No. 11. This circuit is shown in

T IQ I

Q >
3 T
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Fig. 2, and apart from the fact that
leaky grid-condenser rectification
was employed, the chief difference
between this and the circuit
evolyed for use with the *“ Trigger ”’
circuit is the fact that a centre
tapping is taken from the coil L,

4

to oscillate without the application
of reaction, it was found that
when used with the ‘ Prince”
circuit it would oscillate freely,
and the neutralizing method shown
was therefore adopted.

It may be noted here that a true
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L, once the neutrodyne condenser
had been correctly adjusted, and
this method was finally adopted.

Grid-Bias
Returning to Fig. 1, we see that
the centre tap of the coil L, is
w+2
+i

|

L.

Y,

Ef

ST\

-0003 uF

OO

\
HII]I}I—II»-————-—-‘---Il

T

E=

Fig. 1.—The theoretical circuit.

in the Fig. 1 circuit which is
connected to low-tension via the
grid battery and potentiometer,
while the end of the coil is con-
nected to one side of a small
variable condenser C; for neutraliz-
ing, the other side of the condenser
being connected to the grid of the
H.F. valve.

Although the original . circuit
as shown in Fig. 2 was found to be
so stable that it could not be made

NEUT. COND.
Cs

and H,T. batteries respectively.

neutralizing effect is obtained with
the circuit shown, since a definite
adjustment of C, (which is not too
critical) will be found to give
stability. The increase or decrease
of this condenser beyond thoselimits
results in the set breaking into
oscillation.
Reaction Control

Owing to the fact that both sides
of the condenser C; are at H.F.
potential with respect to earth, it
was decided not
to use this for
controlling oscilla-
tion if another
means could be
devised. It was
foundin the course
of experiment
thatreactioncould
be controlled by
coupling the coil
L, to the choke

The wiging to the condensers can be seen in this photograph.
The neuteodyne condenser C; is on the extreme right,

364

Four batteries are employed, B, and B, being the usual L.T,

connected to a small grid battery
B, through a switch S, (which
enables it to be cut in and out) and
thence to the slider of the potentio-
meter R,. Intheordinary way, the
switch S, will be set over-to the
right, so that the whole of the grid
battery is in circuit. This enables
the correct negative potential which
is required for the correct function-
ing of the detector to be applied
to the grid by means of the
potentiometer, It was found,
however, during the experimental
work devoted to this receiver that
with some valves or under certain
conditions the reception of the
local station appeared to have the
effect of imposing a very large
negative potential on the grid of
the detector valve, which resulted
in its choking up. A switch was
therefore incorporated so that the
grid battery B; might be cut out
under these conditions.

With the switch turned over to
the left, the centre tap of L,
connected direct to the slider of the
potentiometer and to the positive
of the battery—the Ilatter thus
being - completely cut out. The
central stud of the switch is merely
a ‘“dead” ome, to prevent short-
circuiting when the switching is
carried out.

Potentiometer Adjustments

In most cases, -however, it was
found that the circuit would func-
tion perfectly satisfactorily on both
local and distant transmission with
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the whole of the grid battery in,
only a slight adjustment of the
potentiometer being necessary for
the reception of the local station.
It should definitely be noted, how-
ever, that a different setting of the
potentiometer will be required for
the nearby station than for distant
transmissions.  The condenser C,
merely acts as a bypass condenser,
and providing it is in the region
of -002uF its value is not of great
importance.

The battery B,, which is con-
nected between the plate of the
detector and the grid of the ampli-
fying valve, may have a value of
about zo volts. The battery actually
used in the receiver is a small
36 volt unit, and by means of
wander plugs any desired voltage
up to 36 volts may be obtained in
3-volt steps. Here again the value
of this battery is not critical, but
it will be found that any alteration
in its valué will require the re-
setting of the potentiometer
for maximum signal strength and
greatest purity of tone.

The value of the grid leak R,
again may vary within fairly wide
limits and different leaks may be
tried out of values between } and
2 megohms.” The value used by the
writer is actually 1 megohm. ' Its
valize no doubt depends to a certain
extent on the valve used and the
value of high tension applied to-it.

Selectivity
Owing to the fact that mno
positive bias is applied to the
grid of the H.BF. valve, while a
comparatively large negative bias

Tue WIRELESS CONSTRUCTOR

A view showing the baseboard wiring.

and on a ?nght when interference
was very slight quality of distant
transmission was very nearly equal
to that of the nearby station.
Radio-Clichy on the longer waves
was particularly good, in strength
uncomfortably loud in the head-
phones, its purity was quite equal
to that of the local station, 2LO.

Position of

Rheostats

It will be noticed
that allthe ﬁlament

resistances have
been placed in the

leads, and this has
been done specially
so that. adjusting
the temperature of

the valve filaments

Fig, 2,-—This arrangement formed the basis of the

Fig. 1 circuit, aerial and earth
connected to L.

is applied to the grid of the detector
valve, together with the fact that
an auto-coupled aerial is employed,
this receiver. gives a high degree of
selectxvxty Not only does this
assist in cutting out the local
statich when deslring to receive
distant transmission, but also it
imptoves the background when
interference from mush and spark is
present. - Infact, distant stations are
received with amazing purity of tone,

being suitat_)ly various valves. This

applies to the detec. |

tor as well as the amphfymg valves,
since the correct functlomng of the
detector valve depends onthecorrect

negative bias being apphed to the :
grid.  Under. these Circumstances, ;
if the filament resistance were in . .
the negative leg, every adjustment :

of the detector filament rheostat
would mnecessitate the potentlo—
meter being “re-set, while

grid of the H.F. valve would

w.oma
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.makers of repute.

low-tension positive --

shall in_no way_
affect the bias on
the grids of the

any -
variation of potential .--on - the-

probably” influence the reaction
setting.
Components Required

Followmg the usual practice, 1
give below a full'list of the com-
ponents necessary to build this
receiver, and it should be noted
that, although the makers’ names
have been given for the convenience
of those who wish to duplicate this
receiver exactly, other parts may
of course be used, provided that
they are of the same quality or by
You will re-
quire :—

One Radion panel 12 x8 X 1’, ins.
(American Hard Rubbet Co.).

One cabinet with loose baseboard
12 X 8in. (W. H. ‘Agar).

One -ooosuF.” Colvern geared
variable condenser (Collinson Pre-
cision Screw Co., Ltd)

One ooo3y.F Colvern geared
variable condenser (Colhnson Pre-
cision Screw Co., Ltd)

Ofie two-way geared coxl-holder
(Lissen, Ltd.),

One baseboard mounting smgle-

“coil socket (Beard & Fitch, Ltd.).

Three Clearer-tone valve holders
(Bepjamin Electric, Itd).

Three 30 ohm ﬁlament resistances
(Yesly.)

Nigt iae mtended to use bright

emitter valves, 6 ohm resistances
will, of coufse, be niore suitable,

‘thotigh the 30 ohm resistadceshave

been  ‘used. successfully for the

purpose.
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One -ooo3pF clip-in con.-
denser and mount (L.
McMichael, Ltd.).

One -0o2uF fixed condenser
(Watmel Wireless Co., Ltd.).

One clip-in grid-leak, 1
megohm (L. McMichael, Ltd.).

One neutrodyne condenser,
baseboard type (Burne-Jones
& Co., Ltd.).

One stud switch
(Bowyer - Lowe
Co., Ltd.).

One on-off
switch(Rothermel
Radio Corpora-
tion).

One No. 60
Lissen X coil.

One 6o-turn
centre tap coil |

(Burne - Jones &
Co., Ltd.).

One . 36 - volt
battery for C,.

One 4}-volt flash lamp battery
for B,.

Four large lacquered brass ter-
minals.

Five small terminals and a strip
of ebonite, 5x2zX § in.

One set of Radio Press panel
transfers.

Quantity of Glazite wire and some
flex for connections.

A photograph which completely explains
the coil-holder connections:

Construction

The construction of the receiver
presents no difficulty. The lay-out
of the panel is perfectly sym-
metrical, and may be obtained
from the dimensioned drawing in
Fig. 3. The two variable con-
densers, three filament resistances,
the potentiometer and the on-off
switch are all mounted by means
of §in. holes. The four large ter-
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minals require # in-holes, the stud
switch a § in. hole and the studs
1 in. holes. The size of the holes
for the wood screws, by means of
which the panel is mounted to the
baseboard, will depend, of course,
upon the size of the screws used.

In any case, it will be seen that
only a few sizes of drills are required
for mounting the components for
this set.

The positions in which the com-
ponents are mounted on the base-
board can be ascertained from the
free blueprint. Although this is
not dimensioned, it is drawn full
size and strictly to scale; and
since the baseboard measures 12 in.
by 8in., it is asimple matter tomake
use of this blueprint for. obtaining
the positions of the various
components.

Wiring Up

In wiring up this receiver the
writer has, as far ‘as possible,
bunched the L.T. and H.T. leads,
the use of Glazite making this
possible, as would, of course, any
other well-insulated " wire.

When wiring. up the receiver,
the L.T. circuits should preferably
be done before the tuning con-
densers C, and C, ate mounted on

‘the panel. " It will then be found

that it is a very simple matter to
make connections to the filament

coesswaa.
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Fig, 3.—The panel layout. Readers may obtain a full-size drilling blueprint, No, C1028A,
- “* price 1 /6, post free.
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resistanges, and the stud sw1tch
These, leads should, ;therefore, be
put in first and run along the -base-
board wherever possible. After
this is completed the two variable
condensers may’ be mounted ,on
the panel aud the rest of the wmng
done as found convenient.: It will
be noticed that the lead which goes
to the centre of the tapped coil
L, is flexible and fitted with a
spade tag, while the five flexible
leads whlch go to the coil holder
are taken through small holes
drilled in the side of the cabinet!
Flexible leads are also uséd for
connecting the plate of the detector
valve V, to the battery. B,, and
also the grid of the L.F. valve V;3
to this battery.
Necessity for Switch S,

Should the constructor not desire
to use a switch in the low-tension
circuit for cutting off the battery,
this battery should be disconnected
when the set is not in use, other-
wise a smiall current will be taken
from it by the potentiometer,
which, although not amounting to
a great deal, will in time run the
battery down.

A Warning

It should be noted that the lead
which connects the two
tags on top of the
variable condensers
together and to -earth
does mnot make any
connection to the
variable condenser
vanes ; it merely makes con
tact to the spindle which carries
the dial and the shield which is
between the condenser C, and the
panel and connectsthem toearth,
by this means eliminating hand-
capacity effects when tuning-in
distant stations. Thisis particularly
important in the case of the
condenser C,, for the centre of the-
coil T, being connected to low-
tension, the two ends of the coil
must necessarily be at “~H.F.
potential to earth, and hand-
capacity effects will be noticed
unless a metal shield of some kind is
used which is connected to earth.

Coil-holder Connections

~ The two-coil holder is fixed on
the side of the cabinet, the leads
which go toit, four for the sockets
and one for the tap, are taken
through small holes drilled in the
side of the cabinet. The exact
order of these comnections, using
the coils which"were employed by
the writer, are given in another
figure. In the case where the
choke coil has its winding reversed,
the -leads to this coil should be
reversed in order to get the con-
nection correct. On no account

THE WIRELESS CONSTRUCTOR

should the-connection to the aerial
coil he reversed, owing to the
fact that with a Lissen X coil the
plug of the coil-holder and not the
socket should always be connected
to low-tension negative and earth.

Testing. Out the Battery Circuits

Haying completed the wiring, it
should " be carefully checked over
for any. p0551b1e errors, and the
set should " then be tested out.
Set all the filament rheostats in
the “off - position and push the
1L.T. switch n, which is its *“ off
position.” _Conmnect  tip the low:
tension battery to the cotrect
terminals, and insert the wvalves,
one in each valve holder. Switch
the battery on by means of switch
S,, and then light the valves by
adjusting the filament
resistances, seeing. that
they burn at the‘correct
brightness and are cor-
rectly controlled by ‘the
resistances. Nextconneet
the high-tension battery,

The completed receiver is both compact
and pleasing in appearance.

first plugging-in a small value of
H.T. only and noticing whether
the brightness of the valve filaments
alters at all when this is connected.
If this does not occur, it may be
taken that H.T. and L.T. con-
nections in the set are correct
and that no short-circuit has taken
place.
Operation

The set may now be tested on
the aerial. For this purpose insert
the Lissen X coil into its correct
holder and a 250-turn coil into the
other socket of the two-way coil-
holder. The 60-turn coil with the
centre tap (a Gambrell centre-tap
coil may also be used here) is
placed into its holder and the
flexible lead conmnecting the tap is
takén to its terminal. B, is next
connected, the negative end being
connected to the grid of V,,
while appropriate tapping of about
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18 volts is taken to the plate of the
detector valve V,. The coil L,
should be swung well away from
L, and the neutrodyne condenser
C, screwed well down. The adjust-
ing kiob should be set on the
spindle so that the condenser will
serew well down without actually
shorting, and it will probably. be
found necessary to work with the
plates fairly close together.

H.T. Values

Next turn up the valves and
plug in the right values of high
tension. A suitable value for the
H.F. valve will be about 50 volts,
while the L.F. valve may take
about 100 or 120. If the local
station is not very close, it may be

desirable first to tune in on the

headphones. The
first adjustment
is to get the cor-
rect position of
the . potentio-
meter slider, and
the knob should
therefore be
turned until a
scraping sound
occurs, This
f .sound will prob-
ably only be
heard over a
small part of the
slider’s travel,
and the centre
point  between
the two spots
at  which the
noise disappears
is approximately
the correct posi-
tion for the
slider. The
station should
niow be searched
for by wvarying
the tuning of the
two condensers till it is heard.
Having picked it up and found
that the set is functioning correctly,
the thing to determine is whether
the coil L, has been -correctly
connected. This test should prefer-
ably be done at some time of the
day or night when broadcasting is
not in progress so that tests may be
carried out to prove that the re-
ceiver will oscillate, and that
oscillation is correctly controlled
by varying the coupling between
L, and L,  If this is done during
the broadcasting hours nearby
listeners may be interfered with.

The Oscillation Point
The procedute to employ is to
bring the coil L, gradually closer
to L, and note whether at a certain
point a slight hissing noise is heard,
after which the set becomes quite
dead. This mnoise denotes * just
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when the set begins to go into
oscillation. When actually oscil+
lating it becomes dead, and it will
be found that it is impossible to
pick up a carrier while in thid
condition. If, however, the set is
just kept off the oscillation point,
it will be found fairly simple to
pick up distant transmissions by

turning the two condensers C, and"

C, together in the same direction in
such a way as to keep the set always
in the same sensitive condition.

It may be found that, on
starting with the coil I, well away
from L, the set does not appear to
be “live,” but that, on bringing it
closer to L, it comes to a position
at which the slight hissing noise is
heard ; the set then appears to be
“live,” and then, on tightening the
coupling still further, the hissing
noise would be repeated and the
set will again go dead. When this
occurs it means that the coil L,
has been connected the wrong way
round and the leads to it should be
reversed.

Potentiometer Adjustments’

Having tuned in a distant station,
the potentiometer R, should be
adjusted wuntil the signals are
strongest and clearest, this being
done with the reattion coil 1L,
fairly loosely coupled so that the
set is well off the oscillating point.
The strength of the signals may
now be increased by bringing up

‘The-receiver with
valves, etc., in--
serted,  Battery
B, stands on the
left, while the

centre-tapped

reaction a trifle. The position of
the potentiometer for distant
stations should carefully be noted
so that it may be returned to after
having listened to the local station:
At first it may be found that this
receiver is somewhat difficult to
handle, but a little practice will
soon give the required knack and
enable the receiver to be used as
successfully for distant reception
as for nearer stations. The use of
geared condensets enables stations
to be tuned in very accurately, and
will be found of great advantage in
tuning in  weak or distant
transmissions.

Arrangements for 5XX

If it is desited to receive
Daventry as. well as the higher
frequency broadcast transmissions,
L, will be No. 250 Lissen X, the
choke coil L, may be a 400 or
500 plug-in coil, and L, will be a
250-turn coil with a centre tap. A
suitable coil for this is the
Gambrell F or G with centre tap,
ot a special coil made for the
purpose for the writer by
Messrs. Burne-Jones & Co., Ltd.
The use of these coils will not only
enable Daventry to be received,
but Radio-Paris should be heard as

coil L, is seen between
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well, while one or two other
Continental transmissions within
the region of 1,000 metres may be
heard on some nights.

The Higher Frequencles

A point that inay be mentioned
is that on the lower wavelengths
in the region of 250 metres a
considerable increase in reaction
may be requited on some aerial-
earth systems, in some cases more
than can be obtained by coupling
the choke coil tightly to the aerial
coil. Under these circumstances it
may be necessary to readjust the
neutrodyne condenser slightly.
This can be the final adjustment
for this condenser, as on the high
wavelengths 'it will be possible to
control oscillation by sufficiently
loosening the coupling of L, to L.

Test Report

Tested on a small aerial not
three miles from 210, the set is
found to be considerably more
selective than the usual straight
H.F. and detector. When using an
ordinary set such as a tuned anode
‘and detector without a wavetrap,
it is found difficult to receive
Birmingham without interference
from 2,0 on this aerial. With

(Conclieded -on page 440.) .

the wvalves V, and V!
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T the time when broadcasting started to become
A more general, there were prudent people who
intended to delay every purchase of radio-
receivers until it would be possible to see as well as
hear broadcasting. A very flattering opinion of the

ability of the radio-engineers to produce results:

quickly ! Even if the time is far off when one will be
able to see broadcastmg (i.e.,, to receive at home
pictures or even moving pictures by means of, simple
and easily-managed receiving apparatus) a great step
towards the goal has already been made by the
realization o% the present commercial picture
transmission by wire and by radio in America.

Early Experiments

The first experiments with picture-telegraphing
date relatively far back in the past. As long agoas
1907 Professor Arthur Korn, in Germany, succeeded
in sending pictures by a telegraph line over a distance
of 600 kilometres. The results of these experiments,
howevet, were not .up to the minimum requirements
as regards sharpness of the picture and speed of the
transmission. The book by Professor Korn, *‘ Hand-
buch der Phototelegraphie und Teleautographie,”
published in 1911, may now be put among the classics
on the subject. Rather good results with picture
transmission have lately been obtained according to
different systems by Edouard Belin, in France, and
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The ﬁrst picture sent by telephone from San Francisco
to New York, Compare its coarse grain with that
obtained nowadays.

Part of the transmxtter used for sendmg pxctures
by wireless

» ‘ =
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W-i;re and Wireless
By 'N. A. JOHANSSON

. (These interestin gparticulars have been
received from * Radio,” the Stockholm

wireless periodical)
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J. Francis Jenkins, in ‘' America. The practical
utilisation of picture transmission has, however, beert
possible only since the big firms of the world, with
their economic resources, have taken the matter into
their hands. Inthe United States, the Radio Corpora-
tion of America and the American Telegraph and

A present-day product of the telephone transmission
system, sent.from New York to Chicago in seven
minutes. Note the excellent detail, - -

Telephotie Co. have at present systems in practical use
for telephotography by both radio and the ordinary
telephone lines. The Telefunken Compauy, in. Berlin,

in collaboration with Dr. Karolus, in Leipzig, has.
also just lately succeeded in obtaining results which,

especially with regard to reduction of the time of
transmission required, are very promising for the
future development of this invention.

A Certain Time Necessary

All picture transmission systems have one thing in
common—viz.,, that the whole picture can never be
transmitted at the same time, but a certain time is
always required for the procedure, even if itis possible
to decrease the time of the transmission in such a
manner that the pictures on the reception side will
give the impression of * moving pictures.” The
picture transmission system of the Radio Corporation
1s typical of most such systems, and an account of the
same will give readers an idea of the principles involved
in the sending of pictures by all such methods,
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Use of a Photo-
Electric Cell

When sending a
picture, it is first
photographed on an
ordinary photo-
graphic film. This
latter is developed,
and the negative
placed on the glass
cylinder of the trans-
mission apparatus,
where it is kept by
means of clips. The
picture is now ready
tobesent off. Inside
the glass cylinder
there is an electric
lamp, from which a
fine ray of light is
thirown ontothe film.
As the glass cylinder
is made.to rotate, the
ray of light pene-
trates alternately
dark and light parts
of the film, thus vary-
ing the strength of
the transmitted light. This ray of light, after
passing through the film, is concentrated by a lens on
to a so-called photo-electric cell, which transforms
the light variations into electrical impulses. The
photo-electric cell is popularly called the “eye” of
the transmitter, and possesses the property that its
resistance varies according to the intensity of the light

_ 33929

The photograph of a “wanted’’ man can be sent
by wire in a few minutes.

i

falling upon it. The plioto-electric cell works prac-
tically without any ‘' time-lag ** whatsoever, and tle
slightest change in the strength of the light reaching
the cell results immediately in a corresponding change
in the electric current passing through the cell.

Disadvantages of Selenium

In previous experiments with telephotography, the
element selenium was generally used instead of the
photo-electric cell. Selenium also possesses the
property that its electric resistance is increased by
powerful radiation of light, but owing to the inertia
of the selenium cell and the length of time which is
required for the picture transmission with this kind of
cell, the use of the photo-electric cell has been generally

an

The apparatus used by the Radio Corporation for the trans-
mission of pictures by wireless.

THE WIRELESS CONSTRUGIOR

adopted. The photo-
electrig cell causes a
countless number " of
current impulses to
be produced, corre-
sponding to the light
and the dark parts of
the picture which is
to be transmitted.

Carrying Out . the
Transmission

. In order to cover
the whole original
fim, . the ., glass
cylinder rotates fors
ward and backward
until the whole sur-
face has been exposed
to the ray of light.
The film rotates
through an angle
which is equal to the
length of the picture,
and the <electric
eye”’ is pushed along
the cylinder one step
for each whole revo-

lution. In this way, line after line of light passes

'through the film until the whole picture has been

covered. The electric current impulses througl the

[San Francisco,Cel

-

lCII.Blt

s

S

PR §

The police also send finger-prints and othes detdils
iin the same manaer,
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photo-electric cell pass to a number of low-frequency am-
plifiers, after which they in the ordinary way have to
modulate the carrier-wave from aradio transmitter. If
the picture is to be sent by the telephone lines, the
photo-electric current variations are transmitted direct,
of course, after having been amplified to a sufficient
degree ; or, according to the method of the American
Telephone & Telegraph Co., they modulate a high-
frequency carrier-wave in accordance with the prin-
iiples applied for high-frequency telephony by telephone
nes.
Similarities and Differences

On comparison between the transmission procedure
for sound (telephony) and for pictures (telephoto-
graply) it would appear that there is a very close
parallel between certain details of the apparatus.
In the one case a microphone is used for transforming
the vibrations of sound in the air into electric current
variations ; in the other case, the “electric eye ’* does

Another excellent example of a photograph
received via the telephone lines.

service in order to transmit in a similar way thie changes
of light into electric current impulses.
the points of similarity between the acoustic and the
optic transmission cease. During a certain short
time interval the microphone can faithfully reproduce
in electric currents very complex and complicated
vibrations of sound and changes of tome, while the
photo-electric cell during the same period of time only
reacts to different degrees of light. Thus, a picture

Howevet, here’
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. Examining a negative received by wire at the.New

York Laboratories of the American Telephone
and Telegraph Co,

can never be sent off in full at once, but must be
divided into small sections-which together in line after
line give the whole picture. The smaller these tiny
sections or points are, the more naturally tle variations
of the current, or, rather, the resistance, in the photo-
electric cell correspond to the dark and the light fields
of the picture. Hence the necessity of the rotating
cylinder which enables the ray of light successively
to pass-over all the fields of the picture. This device
is to be found, with some modification, in all systems
of picture transmission. An analogy which may help
to make the difference clear is that by telephony the
sound waves are reproduced in one dimension, cotre-
sponding to thé conception ‘‘length,” while in order
to enable a picture to be electrically transmitted it
must be reproduced in two dimeusions, corresponding
to the conception ‘‘ surface.”

The Receiving Apparatus

On the reception side, the photo-electric current
impulses are separated from the carrier-wave by means
of a detector, in the way employed for radio telephony,
and after sufficient amplification they affect in some
way or other a beam of light rays from a powerful
lamp. These rays of light are made to vary in strength
in time with the electric current impulses received, and

STANDARD HIGH POWER
TRANSMITTING APPARATUS
AT KAHUKU~,

25

19 MILES

.,

TRANSMITTING APPARATUS
AT HONOLULU

“CONFIRMING MESSAGES
FROM NEW YORK
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A sketch-map showing the Honolulu-New York wireless picture transmission system of the Radio
Corporation of America,
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are concentrated by a system of lenses towards a
photographic apparatus. If the reception cylinder
begins to rotate simultaneously and at the same speed
and in the same way as the transmission cylinder, a
copy of the transmission negative is obtained on the
reception film. The sharpness of the picture is evi-
dently dependent on the ‘way in which the light rays

TF
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ime) | MAP shaws location of Amoy, ‘aJ
sl Thina, the American concesgio wi
the chamber of comvasres of (€
k. which has warmed that prompt [
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Picture of a newspaper cutting sent by radio.

at the transmission and the reception stations are
made to pass over the film. For radio reception of
pictures the Radio Corporation of America has also
had a receiving apparatus constructed in which white
paper is substituted for the reception film, and a pencil
made to mark the paper in time with the photo-electric
current impulses. A picture of such a photo-radiogram
appears in this article.

How Receiver and Transmitter are Synchronised

The condition of the picture transmissions taking
place satisfactorily is that there is absolute synchronism
between the rotating cylinders on the transmission and
the reception side, or the picture will be indistinct
or even absolutely spoilt. With the apparatus of the
Radio Corporation this synchronism is maintained by
means of specially constructed motors, which are made
to describe a constant number of revolutions per
minute. by control from electric-driven tuning forks.
The forms of apparatus used by the American Tele-
graph & Telephone Co. for picture transmission by the
telephone lines obtain their synchronism from an
extra current driving both the transmission and the
reception cylinders at 600 r.p.m. Besides synchronism
being- necessary for obtaining a clear and distinct

picture, it is quite as important that no changes in the

transmission medium must occur during the sending
of the pictufe. The * fading "’ sometimes experienced
with broadcasting reception at long distances would
completely or partly spoil a wireless picture reception.
Transmission of the picture by telephone lines, therefore,

THE WIRELESS CONSTRUCTOR

is  easier than transmission by radio, because the
conditions on a telephone line can be kept constant By
comparatively simple means.

American Developments

Owing to the kindness of Captain Ranger, at the
Radio Corporation’s ‘‘ Photo-radio " laboratory, and
Mr. R. S. Fenimore, of the American Telephone &
Telegraph Co., in New York, the writet, at his last visit
to New York, was given an opportunity to study the
two picture transmission systems at present in use in
America. Of these, the system of the Telephone
Company is in daily use from 4 to 11 p.m. for picture
transmission on the line New York—Chicago—San
Francisco. 'Photographs and drawings are here
transmitted in both directions at a price of $35 per
picture. The time of transmission is, on the average,
seven minutes for each picture, independent of the
distance. In this way, the newspapers in New York,
Chicago, and San Francisco are in a position to
publish. the same pictures simultaneously, and, to

-judge from everything, the system is working to its

A photograph sent by wireless from Honolulu to
New York. The black dots are due to atmospherics.

full capacity on the account of the big newspaper

-syndicates. An interesting experiment was made at

the time of the writer’s visit to the laboratory of the
Telephone Company, by the company in collaboration
with the American Military Administration. From an
aeroplane, a photograph was taken of the military
constructions at Fort Ieavenworth, in Kansas. This
photograph was developed according to a new method
while the aeroplane was up in the air, and let down by
means of a parachute to the nearest transmission
station. About 29 minutes after the photograph was
taken a print was in the hands of the Military
Administration in New York.
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HATEVER their faults of
omission of commission,
the broadcast programmes

nay justly claim to have developed
the listeners’ two extremes—the
head and the feet.

No ordinary manager would have
dared, shall we say, in 1922 to give
to what he knew to be a more or
less “low-brow” audience ex-
cerpts from the Three B’s—Bach,
Brahms and Beethoven—or Schu-
mann, Schubert and Chopin. He
would have laughed at the mere
mention of such a scheme. Neither
would the concert hall manager
have thought it possible to in-
troduce into every household,
willy-nilly, the brutalities ” of
sound known as ‘‘ jazz.”

But the B.B.C. has gone in
where mere professionals. fear to
tread, and insisted on a course of
both ‘“ high-brow *’ music and dance
tunes. One thing, however, is
certain, and that is that the love of
dancing has increased to an almost
incredible degree as a result. As
regards dancing to wireless music,
it is a far step since the first wire-
less dance, which took place early
in 1923 under the auspices of the
Highgate Radio Society, being held
at the Gate House, where formerly
the conventional dance band had
been provided for many years.

This venture proved so entirely
successful that from that time
onward it has proved quite pos-
sible to hold dances to wireless
music, whetlier on the conven-
tional lines in a hall, or the more
informal and happy method of
turning up the carpet, switching on
the loud-speaker, and letting the
Savoy Bands do the rest.

Early Days
In the early days of. 2L0,
several bands were used, one of the
earliest being the Savamnahs Dance
Band. Later, we had Mr. Stanley
Holt, known for many years as a

Mr. Herman Darewski, who, as a
composer, is intimately connected
with the theatre and dance music,

leader and provider of dance or-
chestras.

To Mr. Holt may be given the
according

honour—or the blame,

direction of Mr,

374

,restaurant orchestras, Mr.

The dance orchestra at the Carlton Hotel, London, is

to whether you are an admirer or
not—of. bringing over syncopated
music, otherwise known as ‘‘ jazz.”
Returning from a tour in America
in sgro, where he found it just
gaining ground, Mr. Holt introduced
“ragtime,”” or ‘“jazz,” to London
managers, who scofied at the idea
and refused to give it a trial.

Undaunted, Mr. Holt used it
on his own orchestras, with tre-
mendous success, and some of his
syncopated  performances were
broadcast. in the early days of
“radio.”  Although during the
past year chief honours have fallen
to the Savoy Orpheans and the
Holt
comes back to us again this year
as conductor bf the uew Radio
Radiance Dance Orchestra, first
heard in December,

The Savoy Orpheans

The work and personnel of the
Savoy Orpheans and Havana Bauds,
together with their latest Tango
Bands, have become so widely
known that it is hardly necessary to
go over their history again. They
were the first to have a big

L T

under the
Bert Firman,
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BUILD
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A SENIOR MODEL LOUD SPEAKER
FOR LESS THAN THE PRICE
OF A PAIR OF HEADPHONES

hands—the new LISSEN LOUD

SPEAKING UNIT guarantzes you a
perfect loud spzaker rendering.
With its sound-reproducing system powerful
and concentrated in the most effective manner
yet achieved, it will take the loudest signals
and the highest voltages without a trace of
dithering or resonating.
The LISSEN LOUD SPEAKING UNIT
is the essential thing—you cannot make this—
but with each unit there are enclosed clear
instructions telling you how to make your own
horn, and there.is also enclosed a FULL SIZE,
EXACT PATTERN OF A PROVED
HORN. Nothing is left to chance, and your
finished loud speaker will compare with the
best and most expensive made. It will far
exceed your expectations.

SAVE money by building with your own

LISSEN

LOUD SPEAKING UNIT
(Patent Pending)

13/6

If with Lissen Reed 14/6

Compare the Price Last—BEFORE YOU BUY THE LISSEN UNIT WE ASK YOU TO

HERE is also the LISSEN REED (patent pending, and
sold separately at 1/- each). Thisadapts the LISSEN
LOUD SPEAKING UNIT to carry any cone or similar
diaphragm working on the reed principle. Many alternatives
of loud speaker reproduction are thus available to you, and

at a RECORD IN LOW PRICE. The LISSEN UNIT

also fits any gramophone turning it into a radio loud spzaker

Your dealer will gladly- demonstrate—if he is out of stock
send Postal Order direct

LISSEN LIMITED

Lisceniom VWWorks, 26-30, Friars Lane
RICHMOND E SURREY

Grams o

Phonz :—
Richmond 2285 (4 lines} ** Lissenium, Phone, London ™

MAKE THIS TEST—

Go to your nearest dealer—ask
him to put on the most expen-
sive loud speaker in his stock—
then use the same horn for the
Lissen .Loud Speaking Unit—
keep the input voltage the same,
no matter how high—

AND SEE IF YOU. CAN
NOTICE ANY DIFFERENCE

Achieve and save with the new LISSEN Unii

In veplying lo advevtisers, please mention THE WIRELESS CONSTRUCTOR. ) 375
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¢ The secret consciousness
Of duty well performed, the public voice
Of praisethat honoursvirtue, andrewards it,
All these are yours.”

FRANCIS

Of Duty well performed . . .

HE monk in his cell—the worker at the

bench. Between these two a great gulf,
yet by one common bond they are united.
The bond of Duty. No monk ever possessed
more enthusiasm for his tasks in life than
those loyal workers—men and women alike—en-
gaged in the business of making Cossor Valves.
Without their co-operation—so cheerfully and
willingly given—the nation-wide reputation
for long service and dependability enjoyed
by Cossor Valves must inevitably suffer.

Whether you buy your Wuncell Dull Emitter

For 2-volt Accumulators.

W.zr. For Detector and L.F.use = 14/-
Consumption : .3 amls

W.2. (With red top) For H.F. use 14/~
Consumption : .3 am%

W 3. The Loud Speaker Valve 18/6
Consumption : ,5 amp.

in Eastbourne or Edinburgh, in Canterbury
or Carlisle, its unique standard of performance
will be worthily and creditably maintained.

Long life—exquisite purity of tone—un-
equalled sensitiveness—supreme economy of
operation—all these features are ensured in
the Wuncell by reason of its patented design
and construction. Only the arched filament
in combination with a hood-shaped Grid and
Anode—by utilising almost the whole of the
electron stream—can achieve such magnificent
and unparalleled results.

For 2, 4 or 6 Volts.

W.R.1. Similar o W.x but with

special resistance which

can be short-circuited

when not required - - 16/~
W.R.2. Similar to W.z but with
resistance as above = 16/=

y Highbury Grove, N.g

Valve

Gubert Adq 4158

In veplying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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organization, and to direct jazz into
more artistic lines than ‘the meré
copying of the original uncouth
negro sounds which in the beginning
caused as much dismay as langhter.
The Savoy Band’s numerouns instru-
ments, weird effects, and artists
of real merit, together swith their
performances at the Queen’s Hall
and their provincial tours in the
“open light ” of publicity, have
endeared them to the Jargest public

One of the pioneers—DMr. Stanley.

Holt, who introduced ¢ Jazz "

into this country.

in the world. Many of their mem-
bers are well known as individual
soloists, and, as examples, may
be quoted Mr. Cyril Newton, the
conductor of the Havanas, who is a
brilliant violimist, singer and com-
poser, Mr. Debroy Semers, who
conducts the Orpheans, and Mr.
Billy Mayerl, the pianist. The

THE WIRELESS CONSTRUCTOR

iatter is a Trimity College man and
a composer of more popular dances
and fox-trots than can be -con-

veniently mamed. His latest is
' No Wonder,” and ainply justifies
its title as a reason for success.

English Orchestras

When we approach our own
instrumental combinatious, we find
that they have added something
to jazz music which the imported
bands miss. The principal one may
be justly regarded, as that of Mr.
Herman Darewski, the famous com-
poser. Each member is a trained
soloist, not only on one, but some-
times on two or three different
instruments, and this accounts for
the fact that .an instantaneous
change can be made, transforming
it from a jazz band into a real
orchestra.

A Versatile Combination

It is guite possible, therefore, for
Mr. Darewski to plav the classic

‘It ain't gouna rain no mo’,” and
t=)

follow it with the full score of any

of the standard overtures, and
reverse again for the next item.
Few musical broadcasts lrtave proved
more successful than his recent
trausmissions from the Spa, Brid-
lington, and those at the Majestic
Theatre, Leeds.

To Mr. Darewski was due the
first broadcast to America, one of
his Revues then running at Brid-
lington being chosen. A pioneer
of real artistry in dance music, and
the creator of a combination of fine
players, apart from his own per-
sonal achievements i1 the theatrical
and musical world, Mr. Darewski
stands unequalled.

Other British Bands
Another noted British dance band
is that of Mr. Jack Hylton. A true
British conductor, for he hails from
I,ancashire, Mr. Hylton has also a
very wide experience of ‘theatrical
matters. Farly se€ing the vast

Well-known to patrons of 55C—the Gleneagles Dance Band, which has broadcast from Glasgow man‘

times,
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Note the microphone beside the leader of the orchestra,
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known to listeners.

possibilities of the jazz band, he
sought to combine it with inore
harmonious effects, and after
gathering round him a little band
of six ex-Service men he made a
start. These are still with him, but
he has increased the number to
thirteen, the odd man being a
brilliant saxophonist, who also plays
oboe and clarinet. Mr. Hylton has
been heard at many Stations, and
his band was a feature of the recent
Radio Revels. He has had many
tempting offers to go to America,
as well as other countries.

Earlier in the year another
famous dance band to broadcast
was that of Vincent Lopez, who
proved the power of a vivid per-
sonality that lent colour to his
perforraances.

° Restaurant Orchestras

By their ability to play both
jazz and popular music the res-
taurant bands havestood the broad-
cast concerts in good stead.

The Piccadilly Orchestra

Naturally the first' that leaps to
mind is that of Mr. De Groot at the
Piccadilly Hotel, but it is unique
in that from the very outset M.
De Groot made it clear that he

© would not play jazz music. By

substituting popular arrangements
of the great classics and operas, Mr.
De Groot has made his fortnightly
transmissions extremely acceptable.

Miss Vera Clarke, who conducts
the orchestra at the Trocadero.

A violinist of note, he has also
appeared at many of the variety
theatres, with two of his confréres,
M. Samehtini, a fine ’cellist, and Mr.
Zibilaro, the pianist.

February, 1926

There are many other orchestras
worthy of mention, including Mr.
Bert Firman’s orchestra at the
Carlton Hotel, Mr. Sidney Firman's
at the Cavour, as well as Emilio
Columbo’s Band and Alfredos’s

From the Grand Hotel,
bourne, we have heard orchestral
music led by Mr. Albert Sandler.

East-

Band, Camille Coutourier’s at the
Frascati, and Alex Fryer’s Band
at the Rialto Theatre.

A Lady Leader

It has been left to Miss Vera
Clarke to be the only lady con-
ductor, and her afterncon concerts
at the Trocadero have become for
many listeners a very bright spot
of the week. Miss Clarke has
united two arts in her professional
career, being at one time a dancer,
and possibly this accounts for the
wonderful precision and attack
which mark all the music carried
out under her baton.

In the Provinces

From the various provincial sta-
tions we have heard excellent

“There's nowt like Lancashire !’ At any rate, Mr. Jack Hylton, who hails from there, has gathered
together a dance band of which any county might be proud.
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MBrown
New A-type
4000 ohms
30)-

i The trade :
i should note :
ithat the:
i F-type and :
i new A-type :
: should ?)e :
tordered:
i direct from :
tour Head :
i Office.

.................. s

IBrown
Featherweights
4000 ohms
20/-

Brown
Standard
A-type
120 ohms 50/-

2000 ohms
4000 ohms } 50/-
8000 ohms 60/-

Britain’s

finest Headphones

—sales prove it

are almost synonymous. Ever since the day
many years ago when the first JBrown A-
type Headphone was demonstrated to a gathering of
scientists,' the name JBrowi has been indelibly as-
sociated with the production of superfine telephones.

First the original A-type—still the standard head-
phone used by the Admiralty and the world’s Cable
Companies — then the famous Featherweights,
developed specially for Broadcast reception, and
now the new A-type selling at the incredibly low
price of 30/~

No matter which type of Headphone you need—
there is a JBrown to meet your requirements.

For ordinary everyday use choose the f5town Feather-
weights. Weighing but 6 ounces including full length
cords, they are the very embodiment of comfort. Indeed,
the highest tribute that could be paid to them is to
announce that Hospitals throughout the country are now
adopting them as standard equipment. A finer acknow-
ledgment of their superb dependability and absolute
comfort could not be made.

For the Valve Set user keen to pick up long-distance
Stations, and for the Crystal Set user, there is the new
A-type J6vown Headphones. These remarkable “phones
contain all the essential features of the original A-type.
The tuned reed—the cone-shaped aluminium diaphragm—
the external adjusting screw — all these exclusive features
are now available for the first time at the remarkable price
of 30/~. Only the tremendous manufacturing resources and
skill acquired over a period of many years could produce
such a wonderful Headphone at such a low cost.

For the man who is accustomed to stint himself of nothing
—who can afford to satisfy his desires by choosing the
finest that money can buy, there is still the original A-type.
A positive masterpiece of fine workmanship and indivi-
duality. But whichever type of Headphone you choose be
sure it is a J8rown—none other is backed by such experi-
ence and none other can give such lasting satisfaction.

BROWN and Headphones—the very names

S. G. Brown, Ltd., N. Acton, London, W.3

Showrooms : 19 Mortimer Street, W. 1. 15 Moorfields, Liverpool.
. 67 High Street, Southampton.

Dipcts (Wiolesale only) : 13 Bushy Park, Bristol,
Cross House, Westgate Road, Newcastle.

Gilbert Ad. 4191 In replying to advertisers, please mention THE, WIRELESS CONSTRUCTOR.

379



THE WIRELESS CONSTRUCTOR February, 1926

‘ELECTRICAL IMPULSE

his secrets are ours

Think of it! Seventeen years’ patient study of the vagaries of our jolly
impulsive friend, the electrical impulse. And our laboratory experts have
come through with intellects unscathed. Nay! Not only unscathed, but
brightly furbished. They were able to establish friendly contact with the
electrical impulse ; he helped them with their plans for building radio sound
reproducing instruments and encouraged their scientific research. Now,
this electrical impulse uses his electrical energy to bring the radio as far as
your receiver. To get him to talk easily and naturally is an operation we
have perfected with his own help and advice. Seventeen years’ study of
the best way to capture and transform this spirit of radio sound has
helped us to build the best radio speakers of the age; his secrets are ours.
Get a Brandes and you will know that the properties of radio sound
are harnessed as effectually as you can possibly desire.

Any good dealer stocks Brandes
MATCHED TONE HEADPHONES ~ THE AUDIO TRANSFORMER

S
\\m\ —

THE TABLE-TALKER THE BRANDOLA

EX

9233

380

The new goose-neck design is
the result of research in radio
acoustics, which definitely es-
tablishes its value in relation to
the diaphragm fitted. Patent
material used in the construction
of the horn eliminates metallic
harshness. Volume and sensitivity
controlled with small lever located
at the rear of the base. Elegantly
shaped, tasteful neutral brown
finish, felt-padded base. Helght
18 ins., bell 10ins.

30/-

The whole secret of Matched
Tone is that one receiver refuses
to have any quarrel with its
twin. Ably schooled in these
generous sentiments by our
specially erected Matched Tone
apparatus, their synchronised
effort discovers greater sensi-
tivity and volume and truer tone.
There is no possibility of the
sound from onc earpiece being
half a tone lower than its mate,

20/~

Brandes, Limited, 296 Regent St., London, W.1.

Ratio 1 to 5. The main objects
in view are high amplification of
applied voltage, together with
a strdight line amplification-
frequency curve. That is to
say, for a given input voltage, the
amplification is constant over a
wide band of frequencies, thus
liminating re ce, Mechanic-
ally protected and shielded so
that the transformers may be
placed close together without

interaction.
17/6

Works—Slough, Bucks;

PERTS IN RADIO ACOUSTICS SINCE

.

Specially built to bring. greater
volume with minimum current
input and exceptional clarity
over the full frequency range. A
large diaphragm gives new
rounded fulness to the low
registers and new clarified light-
ness to the high, Reproduction
controlled by a thumb screw on
the base. Polished walnut plinth
with electro-plated fittings.
Height 26 ins., bell 12 ins.

90/-

In veplying fo adveriisers, please mention THE WIRELESS CONSTRUCTOR.

1908

Servics Adventising
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dance music. Farly in broadcast-

ing annals came the famous Glen-
eagles Band from Glasgow, and so
well known are their performances
that they have been recorded.
Another famous dance band is that

g
The wonderful playing of Mr. De
Groot and his Orchestra is a
tegular feature of the London
transmission,

of the Royal Bath Hotel at Bourne-
mouth, which has been relayed
through 6BM regularly for many
months. Originally conducted by
Mr. David S. Liff, it is now under
the baton of Mr. Alex. Wainwright,
and its high reputation has been
steadily maintained. There is also
the Royal Bath Hotel String
Orchestra, directed by Gilbert
Stacey, a well-known composer,
pianist and singer.

At -Birmingham the Decameron
Bands under Mr. Shenkman, and
the Buffalo Band under Mr. Dan
Carroll, playing at the Palais -de
Danse, are best known, and they
have been relayed to I.ondon.

‘the Savoy Hotel Dance Bands are now world-famous,

Tue WIRELESS CONSIRUCIOR

Although not a provincial Sta-
tion, Fastbourne has made its name
known to Londoners recently by
the performances of the orchestra
at the Grand Hotel, led by a young
violin soloist, Albert Sandler.

KDKA Calling !

All these bands and orchestras
have done yeoman service in re-
lieving the wireless programmes,
but one would like to mention the
band which has probably met with
more acclamation than any other,

even if'one could only hear a mnote'

occasionally, and that is the West-
inghouse Brass Band at KDKA.

e e e T T P M P T P e "

The
Anglo-American Six

e e T e e e i T e e s e T e T T e e e

SirR,—I cannot help writing to
inform you of the wonderful per-
formance of the * Anglo-American
Six” receiver which I recently built
to the specifications of Percy W.
Harris, M.I.R.E., in the January and
February, 1923, issues of THE WIRE-
LESS CONSTRUCTOR. I- had never
attempted to build a set before,
but I set out to aim high if I had
to fall low, with the result that is
beyond my highest expectations.
My only previous wireless ex-
perience was to handle a six valver
of ‘a well-known make for eight
months,

The B.B.C. main stations come
in often without aerial at favour-
able times. I am using -06 D.E.3
Marconi valves as high frequency
and Det., with D.E.4’s as the two
L.F. valves, all working from 4-volt
accumulator, with no grid battery ;
four H.T. batteries, as recom-
mended by you, 60 volts on HF.,
60 on Det., go each on L.F., and

o WTEEET T

38}

I find it quite a saving plan in the
long run. I have not taken the
trouble to stay up for America.
All T want is to receive the
B.B.C. stations well at all times
and at any normal conditions, and
I have succeeded in doing this
through your wonderful Anglo-
American -Six. When one can do
that properly the rest of the
world’s principal broadcasting sta-
tions are only waiting to be
tuned in.

Thanking you for your priceless
periodicals.
Yours faithfully,
ToM DAVIES.

Lampeter,
Cardiganshire.

SIR,—I am writing to let you
know that I am very pleased with
the “ Anglo-American Six” de-
scribed by Percy W. Harris,
MIR.E.,, in the January and
February, 1925, issues of THE
WIRELESS CONSIRUCTOR. I con-
structed it some time ago, and so
far I have received 210, 5IT,
2ZY, 6BM, 5NO, sWA, 5SC, 2BE,
2BD, Rome, Madrid, six German
stations, Radio-Paris, Ecole Su-
perieure, Fiffel Tower, ;XX, at
good loud-speaker strength; and
on April 15 WJAZ at good loud-
speaker strength. I am 15 years
of age, and have also constructed
the S.T.10o0, All-Concert, All-wave
Transatlantic, 3 and 5, 4 Family,
and two ome-valve receivers. I
first started with a crystal set 4}
years ago.

Wishing you the best of luck
with your papers.

Yours faithfully,

R. G. J. NasH.
Oxford.

Above are members of the Orpheans with
some of their wonderful instruments,
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A useful receiver for 5XX and the local station giving alternative circuits for the later

HE set illustrated and to be
described is so designed that
reception upon the broad-

cast wavelength band may be
obtained either by means of a
specially-wound coil with provision

for auto-coupling and crystal tap-

ping, or else by- means of a con-
ventional plug-in coil with a parallel
tuning condenser in the ordinary
nlaimner.
Extra Telephones

For the reception of 5XX or
other long-wave stations the plug-in
coil arrangement is used throughout.

In order that two or more pairs of
telephones may be used with the
set, provision is made for one pair
of phones to be connected in
circuit by means of a plug and

l EARTH"

Fig. 1.—The complete circuit
diagram.

jack, while other phones, should
they be required, may be connected
across the telephone terminals.

The Gircuit Arrangement
The theoretical arrangement of
the circuit of the receiver is shown
in Fig. 1, where I, represenis a
plug-in coil, L, the hand-wound
coil“(to be described), and X, ¥, Z
are three clips for K making

connections to tapping poiuts.

Standard Arrangement
It will be seen that if we connect
the aerial and the clips Y and Z
to the point “A,;” and the
earth to the point ‘' Earth,”’ we
ntilise coil I,, (Fig. 2). In the

- 0
NET
¢ . 14
Lo s, T
f
=
‘%_.«L EARTH

Fig. 2.—The first circuit is suitable
for both 5§XX and the local station.

set under description this ecoil I,
is of the plug-in type, and by
connecting the clips Y and Z to
the aerial end of the coil, we have
the familiar crystal-set circuit of
a plug-in coil with parallel tuning.
For the broadcast band the coil
may be either a No. 35 or jo,
according to individual aerial
requirements, or for 5XX it should
be either a No. 150 or 200.

The Alternative Circuit

If now we connect the aerial to
the point ‘‘ Aerial,” and the earth
connection to ‘‘ Earth,” as before,
hut leaving “A," free, we may
utilise the coil L,. This latter is
an air-spaced coil provided with
tappings, and, apart froinn those
connections which are fixed, the
circuit is completed by means of the
three clips X, Y, Z. ~

Having connected the aerial to
the point just now indicated, the
clip X should be connected to one
of the tappings marked 1, 2, 3,
whereupon it will be seen that-the
aerial circuit is auto-coupled. If
now we connect the clip Y to 7,

<82

the condenser C, will be across the
coil L,, and by connecting the third
clip Z to a suitablc tapping on
this same coil, the circuit is
completed. (See Fig. 3.)

Components and Materials

The construction of a receiver of
this tvpe does not call for any
special skill, neither does it demand
much in the way of expenditure.
The complete list of materials,
components and so on is given
below, and you may therefore see
what extra purchases may be
necessary in your own particular
case. i

The names of the manufacturers
of the goods listed are given for
your guidance, though it may be
understood that any good makes
would gire results of equal efficiency
so long as the values and so on are
adlered to.

One containing-box to take pancl
size and haseboard 63 in. deep
(Camco).

Fig. 3.—This arrangement utilises
the special “low-loss"” tapped
coil L,.

One ehonite panel 14 in. X 7 in.
X % in. (American Hard Rubber
Co., Ltd.).

One ‘‘ Polar’ ecrystal detector
(Radio Communication Co., Ltd.).

One “low-loss " coil former, 7in.
% 34 in., with brackets (Peto-Scott
Co., Ltd.).

One telephone jack and plug,
short type (General Radio Co.).
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One coil mount for
baseboard wuse
(Burne-Jones & Co.,
Ltd.).

One “Cyldon "
Variable square-law
condenser of -0oo5 uF.
capacity, -grounded
rotor type(S. S. Bird).

Three spring clips
(Peto-Scott Co.,Ltd.)

Five terminals.

Packet Radio Press
panel transfers.
Quantity No. 16

“Glazite” connecting
wire.

Quantity = rubber-
covered flexible wire.

Approximately 1b.
No 20 SW.G.
enamelled  copper
wire,

Two right-angle brackets.

The Coil

The coil 1, in the circuit diagram
is wound upon the *low-loss”
former, and consists of eighty-two
turns of No. 20 S.W.G. enamelled
wire, each turn being wound in its
own groove, the two ends of the
coil being connected to the terminals
provided on the former.

From one end of the coil count
ten complete turns, and on the
tenth turn solder a short length of
tinned copper wire ; this may quite
easily be done once the enamel has
been scratched off at that point
where the connection is to be
made. Tappings similar to this
should be made at the 2oth, 30th,
4oth, soth and 6oth turns, and
their purpose is to provide suitable

Tag WIRELESS CONSTRUCTOR

points for connecting the aerial and
crystal clips.

The Panel

Beyond the winding of the cofl,
the construction of the receiver is
extremely easy, and the first thing
to do after the coil has been wound
is to drill the panel in accordance
with the dimensions given in Fig. 4.

I a variable condenser of the
make given in the list of components
is used, a special template will be
found with it, and as there are
four holes to be drilled for the
component, care should be exercised
in seeing that the holes are accur-
ately made, otherwise the fitting
may be somewhat difficult.

Another point to bear in mind is
to make sure that the brackets are
of a suitable type—that is to say,

A view of the wiring arrangements, taken from the top with the hinged lid removed!

of such a size and shape that they
do not foul any of the components
to be mounted upon either the
panel or the baseboard.

Fitting into the Cabinet

When all the holes have been
drilled in the panel, the latter
should be secured to the baseboard
and the whole slid into the cabinet
to see that a good fit results. This
point is mentioned because it is
sometimes found that though the
panel and baseboard are of the
right size, when the two are fitted
together they will not easily slide
into the cabinet until a certain
amount of filing has been done \—a
difficulty which is easily overcome
once the fault is found and before
the components are mounted and
wired up.

o

ALRIAL

i_2%" 3%’

0 T

Fig. 4.—The panel must be drilled as shown in this diagram,

into the jack,

3383

Normally the phones are plugged

Iy - i s
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THE BRETWOOD VARIABLE GRID LEAK

\
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Just that touech

necded to give maximum signal strength with
perfect quality is imparted through the Bretwood
Variable Grid Leak. It effects the final adjust-
ment, clarifying reception to make it rich and
pure in tonal values. Try it in that new circuit
—or replace your present instrument.

Across your
HTBATTERY

& RACKLING noises are fre-
4l quently experienced in the
Loud S eaier or telephones
of a valve receiver. Such
vl noises, although sounding
like ¢¢atmospherics” are often due to
the sudden changes of voltage which
occur in H.T. Batteries.

THE * BRETWOOD " VARIABLE GRID
LEAK

(Patent No. 224295)
The only reliable grid leak. The plastic resist-
ance gives smooth, perfect control, and is
absolutely constant in action. Gives accurate
readings consistently from 50,000 chms to over
10 megohms. Grid Leak or Anode Re-

sistance .. .. . PRICE 3/-
er (as illustrated Lo 4/6 .
M EIICondenserg ) / t'I}"he trouble can be overcome by fitting across
e terminals of your H.T. battery a condenser
Aggﬁék%ﬁ%’{,lwyoegau_ THE ;;Egﬁg‘&gon : whose capacity is sufficient to * smooth out” all
bearing) SWITCH RESISTANCE inequalities in the voltage.

(Patent pending)
A first-class speciality of 100
per cen$. cfficiency, the prin-
cipal features of which include
absolute freedom from capa-
city, perfect contact, smooth
action, practically no wear
and tear, first-class finish and
appearance, one-hole fixing.

PRICE .. .. .. 5/-

(Patent No. 29284)

Extraordinarily smooth in
action, effects perfect contin-
uous contact. and does not
depreciate throngh long use.
It is capable of rough as
well as a very minute Verniez
adjustment, and is one-hole
fixing. Extremely well mads.

PRICE .. ... .. 3/6

THE *“ BRETWOOD'"™ ANTI-

CAPACITY VALVE HOLDER

(Patent No. 31371/24) 5
A valve holder constructed on new
and scientific lines, combining the
following advantages: Easy to fix,
no capacity, no leakage, always per-
fect, contact, saves panel space, back
or front of pancl mounting, no solder-

PRICE 1

ing necessary

19

Obtainable fro most dealers

The Mansbridge Condenser (manufactured by
the Mansbridge Condenser Co., Ltd.)_is admir-
ably suited to such a purpose; it is made in
capacities from 002 microfarad to 2 micro-
farads at prices from 2/6 to 5/-.. Your dealer
will advise you as to suitable capacities, but
you should be sure to look for the name
* Mansbridge Condenser’® embossed on the
maroon-coloured case as illustrated above.
It is your only assurance that the condenser
really is made by the

MANSBRIDCE

CONDENSER CO0.LYD.

and guaranteed and sold by The Dubilier
Condenser Co. (1925) Ltd.

ole

CONDENSER €O (1925) LTD

BRETWOOD LIMITED

12-18, London Mews, Maple Street, LONDON, W.1

ADVERTISEMENT OF THE DUBILIER CONDENSER CO.(1925) LTD.. DUCON WORKS,
VICTORIA KOAD, NORTH ACTON, W.J. TELEPHONLE: CHISWICi. asi
‘ Bi.s &

Barclays Ad,
384 In replying lo advertisers, please mention THY, WIRELESS CONSTRUCTOR.
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Wiring the Receiver
Before mounting the “low-loss *
coil upon the baseboard, it is first
advisable - to - do all the wiring
which lies close to the back of

‘Tue WIRELESS CONSTRUCIOR

stations would be received on the
direct coupled arrangement shown
in Fig. 2, and now by changing the
position of the aerial and altering
the clips we shall use the auto-

When the phig~in coil is used the clips are connected up as

shown, X being left free.

the panel. Since the “low-loss”
coil occupies most of the baseboard,
a certain amount of difficulty may
result from the inaccessibility of
certain points which have to be
reached with the soldering iron,
and for this reason every possible
connection should be made before
this coil is placed in position.

One side of the detector (the
crystal) is fitted with a flexible
wire, to the end of which is fitted
a spring clip. Similar wires, with
clips, are fitted to the fixed vanes
of the variable condenser and to
the terminal marked ‘“ Aerial.” The
remaining connections are easily
followed from the practical wiring
diagram and photographs.

Operating the Set

After the receiver has been
completed, connect the aerial to
A,, and the earth to the terminal
so marked; with the telephones
either plugged into the jack or
connected across their appropriate
terminals. Connect the clips Y and
Z to the stem of the terminal A,
and insert a No. 35 or 30 coil
(according to individual aerials) in
the coil socket. By adjusting the
crystal detector and slowly turning
the dial of the variable condenser
you will 'soon tune in the local
station = (assuming that it is
working). By substituting for the.
small coil a No. 150 or 200, and
retuning, you will be able to pick
up 5XX so long as you are within
‘““crystal range ” of that station.

Auto-Coupling

With the connections just given
both the local and long-wave

coupled circuit of Fig. 3 for the
reception of the local station only.
The earth connection should
remain as it is, and the aerial should
be changed from A, to Aerial
The clip Y should be connected to
the end of the ‘“low-loss” coil,
marked 7 in the diagram, and the
positions of the clips X and Z found
experimentally for the best results.

Adjusting the Clips

First place the clip X on, say, the
third tapping, and the clip Z on,
say, the sixth tapping. Proceed
to set the crystal and slowly turn
the variable condenser until signals
are heard, whereupon you can
adjust the crystal clip to the best
tapping point. Now, try *lower-
ing ” the clip X down to the first
tapping, checking the adjustment
of the condenser each time the clip
is moved.

Sharp Tuning

It is probable that you will find
that as you move the clip X
‘“downwards,” the tuning on the
variable condenser becomes sharper,
and having found the best position
as tegards signal strength and
freedom from interference (if any)
turn your attention to the clip Z.
It should be remembered that, as
with the clip X, each time the
tapping is varied the variable
condenser will require to be
readjusted slightly ; also try re-
setting the crystal detector contact.

Though these instructions may
at first appear a little complicated,
in actual practice the operation of
the receiver is extremely simple.

L]
Results Obtained

When connected to a poor aerial
in south-east London, the London
Station is received at good

T "-"JK .............. d
o ] ' S X U 2
o,
s " -
Ly B2ruans %
—
i
9

Fig. 5.—The practical wiring diagram. The clips and tappings
are lettered and nimbered to correspond with Figs, 1,2 and 3.

385
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The coil clips are here arranged as for the Fig. 3 circuit, the
low-loss coil being employed.

strength upon either the direct or
auto-coupled arrangenients, though
louder upon the latter. The long-
wave station is also received at
good strength when using the
direéct coupled circuit in conjunction
with a No. 150 coil. Though the
positions of the clips may be
expected to vary with individual
conditions, as an indication to
readers of what they may expect,
the two following instances may
be of interest. On my own aerial,
which, as previously stated, is a
poor one, the loudest results from
21,0 are obtained with the clip X
connected to the first tapping, and
the clip Z connected to the fourth
tapping. Connectedto areally good
aerial about a quarter of a mile
away from my own, the best results
were obtained during the same
transmission with the cdlip X
connected to the second tapping,
and the clip Z connected to the
sixth tapping.

Elstree Tests
The receiver was tested at our
Elstree Laboratories where both its
construction and its performance

=t il
T () "

"December number.

were favourably reported on.' The
Fig. 3 circuit employing the low-
loss tapped coil I, was found to
give an excellent degree of selectivity,
and improved signal strength on the
local transmission—London in this
case,

pesressne Too

The All-Enclosed Local

or Daventry Receiver

SIR,—I have constructed the
“Simple All-Enclosed Iocal or
Daventry Crystal Receiver ’{ by F.
English, given in the September
issue of THE WIRELESS CONSTRUC-
TorR. I get Daventry (exception-
ally good) and Nottingham (very
good) on three pairs of headphones.
I am also thinking of constructing
the “ Quick-Change Crystal Set”
described by C. P. Allinson in the
I think TeE
WIRELESS CONSTRUCTOR is a very
good book for amateurs.

Wishing it every success.

Yours faithfully,
W. A. CORDIN.

.....

The finished instrument is more handsome than the average
¥ I - crystal ‘set. P
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The Easily Controlled
Two - Valve
Receiver

SiR,—I am (or shall I say
proudly ‘I was ’ ?) a real raw 'un
in radio-craft ; I reckoned that a
cow could handle a musket better
thian I a soldering-iron, and yet I
have made up a CONSTRUCTOR set
with which I am delighted.

I refer to the “ Fasily Controlled
Two-Valve Receiver ” designed by
Mr. John W. Barber, particulars of

. which appeared in the May, 1925,

issue of THE WIRELESS CON-
STRUCTOR.
The only departure I made from

A view up one of the 8zo ft.
masts at the Rugby Wireless
Station.

the original specification was the
substitution of variable condensers
of other makes.

At the outset, the receiver is
badly handicapped, as I have an
indoor aerial-—g6 ft. of wire in six
strands across the room, and an
earth wire 45 ft. long.

Despite this, I have picked up
the Madrid late concerts whenever
I wished, and in the early mornings
litave sometimes heard the Spanish
station of San Sebastian, which
canie through at such strength that
music could be heard 6 in. from the
phones.

The reception of 2LO is beau-
tifully clear, with not the slightest
sign of distortion—a drum is a
drum and a flute a flute.

Yours faithfully,
JouN FOWLER I'ROMINGS.

Islington, N.1.
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LRBRERELS

The CURTIS SUPER 7

Guaranteed Loud Speaker range with
self-contained aerial, 200/300 miles.

With loop aerial ' 500/800 miles.
These are minimum distances under
favourable conditions.

Home =~ Constructors.—
The Curtis Intermediate Unit (patents
pending) eliminates 35 high frequency
connections, 50 per cent of wiring,
and all care and skill in Super-Het.
construction. Illustration shows Unit
in 8 valve Super-Het. all connections
made with rubber Insulated flex and
run anyhow without least regard for
orthodox consideratious.

PETER CURTIS, LTD.
752, CAMDEN ROAD, N.W.I

Telegrams: PARACURTEX  Tele; hore: NORTH 3112:3
Branches :
MANCHESTER: 312, D E A‘ISGATE
Telephone: CE VTR
GLASGOW 47, C ARRICK STREET

¢
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The Curtis ckéiir Super-Het.

No Aerial.  No Earth. No Exterior Connections

TWO DISTINCT RECEIVERS IN ONE

STRAIGHT circuit of two or three

valves for local stations.

SUPER-HETERODYNE circuit of

7 or 8 valves for loud speaker recep-
tion from any station in Europe at
any time.

UNAFFECTED BY LOCAL STATIONS. Consumption less than one B.E. Valve

DEMONSTRATIONS GIVEN FREE at yowr house at any time
without the least obligation.
for existing instruments if desired

Six Models — Prices from £40 — Cash or Deferred Terms

The Curtis

. " Write
Intermediate Unit - for Illus-
wired, tested, ready for use trated and
3 Valves, 21 F.1 Fuiller £8:6 Descriptive

4 Valves, 3IF. 1 Filter £1:10:0

THE WIRELESS CONSTRUCTOR ‘5o

CebEERE s e S R
30 Alternative Programmes

EVERY NIGHT FROM ANYWHERE

Entirely Self-Contained.
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The CURTIS SUPER 8

Guaranteed Loud Speaker range with
self-contained aerial, s00/700 miles.
With loop aerial 1000/1500 miles.
These are minimum distances under
favourable conditions.
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Generous allowance made

BUILD A CURTIS
DOUBLE CIRCUIT
SUPER-HET—
ANYHOW /

Catalogue
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Sparta sales are built on a
reputation for good tone.
That fine full voice is a secret
shared by no other loud-
speaker. The new patent
magnetic compensator gives
a remarkably distinct render-
ing. The tone modulator in
the base gives the right inter-
pretation to every item.

N\

LOUD SPEAKER

)

72N

FULLER"'S UNITED
ELECTRIC - WORKS, LIMITED,
Chadwell Heath, Essex.
Telephone: lford 1200.
Telegrams: Fuller, Chadwell Heath

LONDON DEPFOT:
176, Tottenham Court Road, W.1
Telsphone: Musewn 9008.
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For 1 to 3 Valves:

&
Types 7
HHA, HHB or HH]. "For 7
3 fo 5 Valves: Types HA %
or HB. For 5 Valves or /
more: Types A or B, (
Prices: Types A, HA, HHA,
£4150; TypeB, £5150;
Types HB, HHB, £600: \
Type HH]J, £2100, Type \
B models fitted witk )
volume and tone cortrol.

@
o
N
=
-
7

Yhe Secrel
is in the

SN

q
s
;

5

O ¢

€

e

(ol

R e’

X O

-

2 Pl X s XX

AN GO

24

=

-y

O,

IO ., . . O B, O, B A, B

February,

IO @@ O @O S Ol®. OO0 O OB IO S .Sy e O

1926

]

& l.
I P WD TP W [P

L S O B L

DT TN B

B,

)]

GROUNDED ROTOR

SOUARE LAW
VARIABLE
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THE ARISTOCRAT OF
BRITISH MADE -
VARIABLE CONDENSERS

PRICES WITH 4in. KNOB DI/AL
. 17s 6d.
. l6s. 6d.
. 16s. Od.
. 15s. 6d.

FROM DEALERS OR DIRECT
'POST FREE

SYDNEY S. BIRD

“CYLDON WORKS™
SARNESFIELD ROAD

ENFIELD TOWN
MIDDLESEX
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ELIMINATING INTERFERENCE

SIR,—I am writing to let you
know what results I have obtained
from the Sharp-Tuning Single Valve
Set described by Stanley G. Rattee,
M.IR.E., in THE WIRELESS CON-
STRUCTOR of last March. I com-
pleted this set some time ago, and
I think it is splendid, especially the
sharp tuning, which eliminates a
lot of interference around here. I
can get the following stations quite
loud on two pairs of phones :—

Stoke-on-Trent, Liverpool, Not-
tingham (very loud), Leeds, Brad-
ford, Manchester, Bournemoutl,
Newcastle, Loondon, Birmingham,
Sheffield, and three foreign, one of
which is quite good phone strength.

Wishing you every possible suc-
cess,

Yours faithfully,
R. D. PaxmAN,

Mansfield, Notts.

THE 3-VALVE NEUTRODYNE
RECEIVER

SIR,—You will no doubt be in-
terested to hear from those of your
readers who have built up sets
designed by the Radio Press ex-
perts.

I may tell you that I built up the
Three-Valve Neutrodyne Receiver
by Percy W. Harris, as described
in No. 1 of THE WIRELESS Cox-
STRUCTOR, November, 1924.

I made my lay-out exactly as
was shown, and put in all com-
ponent parts as specified.

In neutralising the set, I find
that the Gambrell neutrodyne con-
denser is almost full in, the plates,
I should think, would be about
1/32 in. apart. T have tried various
makes of valves, but the setting is
much about the same. I also notice
that it requires slight adjustment
if a larger coil is put in secondary
socket, or if a considerable increase
in H.T. is made.

I have had this interesting re-
ceiver working mnow for some
months, and the results obtained
have been very good. I use Gam-
brell coils and get good results with

an A for reaction, A in aerial and
B in secondary socket.  Without
aerial or earth connected, I can hear
the nearest station (Dundee), which
is 17 miles from here, quite well on
earphones.

The set is very selective when
working on the ‘‘tune ” side, and
I can tune in Edinburgh and cut out
Dundee completely. I get good
volume and quality from the latter
station on a full-size loud-speaker
with the reaction coil well away
from the aerial coil. All the B.B.C.
main stations and quite a lot of
foreign ones come in at good phone
strength. I am using a D.E.R,

A photograph of Mr, Milne’s fine
neutrodyne set.

Marconi valve as H.F., a Wuncell
Cossor as detector, and a D.E.6
Marconi for amplifier, working off
a 2-volt accumulator. For H.T.
I get best results with 50 volts on
ist valve, 40 on 2nd, and about
8o to go on last valve, with 4 volts
grid-bias. My aerial is about
95 ft. long including lead-in.
Unfortunately, I have to use a
rather long earth lead—about
7 yards—to water pipe, but have

. improved matters by using a good

heavy wire.
I enclose a photograph of my set,
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and should iike you to give me your
comments on it. '

As a regular reader of Modern
Wireless and THE WIRELESS CoOXN-
STRUCTOR, I have to congratulate
you on your latest publication
Wireless, %hich justifies the claim
you make for it; also for your
enterprise in research work, which
will place the Radio Press in a
position to give to its ever-increas-
ing readers the best possible advice
in all matters relating to wireless.

VYours faithfully,

WM. MIINE.
Arbroath, N.B.

THE LOW-LOSS CRYSTAL
SET

SIR,—I am writing re the *““ Low
TLoss Crystal Set,” by Percy W.
Harris, M.I.R.E., which appeared
in the February, 1923, issue of THE
WIRELESS CONSTRUCTOR: I made
the set according to the instructions,
and the results are excellent. Being
near to our relaystation, the phones
are audible on the table, and music
from Manchester comes in very
well. This is on an outside aerial
of three wires, 30 ft. long between
masts 25 ft. high. I also tested it
7 miles from Liverpool and about
30 miles from Manchester on a
single wire aerial 40 ft. high and
8o ft. long, and both stations
were perfectly audible on three
pairs of phones. From other sets
which I have made and tested
similarly, and some others which
I have heard, I think yours is by

far the best. Wishing you every
success.
Yours faithfully,
E. M. SwitH.
Liverpool.

“WIRELESS”

The One-Word Weekly
EVERY TUESDAY

- 2d.
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i Practical Workshop Hints
5 . K
, Notes on Drills and Drilling — Mounting

:5: Clips=One-Hole Fixing Troubles—A Useful

? Spanner—Dies—Marking Out

!

:

Using Large Drills
HEN constructing any kind

of wireless receiving set one

hasusually to make a certain
number of 3 in. holes in the ebonite
panel in order to mount variable
condensers and theostats. The
beginner at constructional work
will probably find that, the §in.
drill is by no means as easy to use
satisfactorily as those of small size
needed for the making of clearance
or tapped holes for screws. h
" An ordinary punch mark is
sufficient to prevent a small drill
from slipping when it is started
and to ensure that it goes through
the panel at the proper place.
When using a §in. drill, however,
or even a }in., it is advisable not
to depend upon the simple punch
mark as a guide. A tip which will
be found very useful is as follows :
Having marked out your panel,
punch-mark all drilling centres.
Then proceed to make all the 4B.A.
clearance holes that will be needed
with a No. 26 Morse drill.  With
the same drill make a little hollow
at each of the punch marks which
indicate the centre of a §iu. hole.
You will then have no difficulty at
all in starting the big drill, for its
point will go comfortably into the
hollow, and it will have no ten-
dency to slip.

Use of a Lubricant

Small drills may be used without
any lubricant, though their life
is considerably shortened by so
doing ; but with large drills it is
very much more important that a
little turpentine or oil should be
used as a lubricant, for, besides
preserving the cutting edge of the
drill, this materially lightens one’s
“labour. Many constructors will
have found that big drills, which
- require a good deal of pressure in
order to make them cut properly,
‘have a tendency to tear ebonite
or to split away small pieces at
the point of exit. This is especially
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liable to occur when the drill has
seen a certain amount of use and .
is becoming blunt, for then one
must press pretty hard in order

‘to drive it through.

The risk of tearing is lessened if
care is always taken to see that the
panel is laid upon a level piece of
wood when ing is in progress.
Make sure that when the drill
comes out its point will have a flat
wood surface to bear against, and
will not fall into a hollow made
during the drilling of a previous
hole. When the drill is very blunt
the best method of making sure
that the hole is clean cut on both
sides of the panel is this: Instead
of merely making the little hollow
in the first place with the No. 26
drill, run this drill right through
the panel. Now take the in. drill
about two-thirds through the
ebonite, turning the panel over

'Beao’\\A

Bead
Ldge of 7Zzb/e/

Fig.'1.—A simply made board for
use when drilling,

when this has been done, and
finishing the hole from the other
side.

A Drilling Board

It is not always easy to fix a
small piece of ebonite so that it
cannot move whilst drilling is in
progress. If it is simply placed on
an old piece of wood it is very
liable to move round with the drill
when the point of the drill is
coming through, and one cannot
hold it, since both one’s hands are
occupied, the left in holding the
.handle of the hand-drill and the

390
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tight in turning the crank. When
the ebonite turns in this way the
side next to the wood is apt to

become badly scratched.  Fig. 1
shows a drilling board which will
be found most useful both in the
wotkshop and when jobs have to be
done upon the. table of a living
room, This is a piece of white
wood 1 in. thick, whose size will
vary according to the constructor’s
liking and requirements. Per-
sonally, I find that a board measur-
ing 8 in. by 12 is very handy. To
the board, beads 1 in..wide and
% in. high are fixed with screws on
opposite sides, as seen in Fig. 1,

Using the Board

When drilling is in progress the
board is placed with one bead
against the edge of the bench or
table, as shown in the drawing.
The work is now placed with its
edge against the bead on the upper
side. It will be found when using
the hand or breast drill that the
left leg comes mnaturally against
the edge of the board which pro-
jects over the table, and holds it in
position, whilst the work is pre-
vented by the bead on the upper
side from turning. A board of this
kind costs very little to make up,
and it lasts for a long time, since
when one surface has become
pitted with drill marks it is simply
turned over, when the bead which
previously rested against the edge
of the table becomes the work stop
and vice-versa.

Drilling Sheet Metal

Anyone who does much construc-
tional work will have found that
from time to time there crop up
little jobs which, though they look
quite simple at first sight, turn out
to be distinctly awkward. One of
these is the drilling of thin sheet
metal. Despite all ordinary precau-
tions the drill will tear its way ont,
or, failing this, will leave a raised
ridge on the side on which it makes
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ELECTRADIX RADIOS

Have opened a large City Showroom at
218, UPPER THAMES STREET, E.C.4,
and are selling an enormous stock of Radio and
Electrical Goods of the highest grade—
Marconi, Siemens, Sullivan. Brown, Western
Electric, at bargain prices. Send 4d. forillus-
trated catalogue and price list. The Stores at
9, Colonial Avenue, Minories, contatntons of
goods at saerifice prices to save removal.

Callers only. Telephone : Avenue4166.

*“NEW WESTERN ELECTRIC LOUD SPEAKERS. "

Complete with Cord in Maker's Sealed Garton, 20/-
Cheaper than elsewhers
4,000 ohms, 22/5. 2,000 ohms, 20/-. 70 ohms, 17/3

i« The Catalogue that
saves you pounds’’

' Its scome ranges from a 5s, pair of British
Headphones or a 12s. 6d. Milliammeter
to a 30,000 volt Generator, and covars
allrequirements.

1If you cannot call and .nspect goods in
our showroons between 9 a.m. and 6 p.m.
it will pay you to send 4d. for our
Catalcgue at once. Goads promptly
despatcked all over the world.

ELECTRADIX RADIOS,

218, Upper Thames Street, London, E.C.4
'Phones : City 191: Avenue 41G6.

N s < O Twenty Years Of
=3 s knowing how !

i WHOLE SALE ‘HERE'S one thing every the passing years. For twenty
Ml Wireless & ElectricalSupoli manufacturerneedsbut which years the Telegraph Condenser
(g reless & Llectricalsupplies money can’t buy—experience. It Co Ltd., have been designing and
g Are You Building a Set ? is experience which has building all types of
e o e brought T.C.C. Conden- Condensers. This in-

f byl - iy e T sers to the forefront to- valuable knowledge is
for all stations; Every leading day. Experienceinmanu- now passed on toyouin

G TH] sreatios Timpdd facturingall typesof fixed E]he form of T.C.C. nyon-
condensers—experience b~ densers. By specifying

32, S8 STREET, MANCHESTER ! | in dealing with the % T.CC. in your next Set
= problems peculiar to in- =~ you will be assured of

= sulation and capacity— extreme accuracy and
carying hews batteries to the (@ |  €XpeTience in producing millions uncommon dependability.
{1l

charging station, Let us send

you out free bo' k on Charging of condensers, large and small, Remember,all T.C.C.Condensers

Battenes at Home. Thisi, easilv 1 Y . .
o e L Mansbridge and Mica. in metal cases are genuine Mans-
";‘;i:ikoénzﬁ;m;"’:ﬂ% i bridge, while those in moulded
THE CARPAX COMPANY LTD., Money could not buy this experi- cases are Mica. Each case is
312, Deansgate, Manchester, 5 d o 1 d b h
ence. It can only be obtained green in colour and bears the

by paying the price—the priceof sign T.C.C. stamped on its side.

VAV APAVAP APAVAVAVAYAVA VA VYAV AVAVAVAYA7AVAYAPA
VAVAVAPAVAVAVAVATAPAYZ VA VAVAPAVAYAVAVAVAPAAVA o f t)
00 oy the

WIRELESS
WEEKLY | =
Published every Wednesd
Piias St T C C MANS BRIDGE
RAorS ENTAUSIAST | T\ C onden sers.

VAPAVAPAPAVAVAVATAVAVA VA VAPAPAVAVAVAVAVAVAVAYA . : :
BAVAV APV AP APAVAYAVAVA VA IIZZZ The Tclcgmph Condenser Co. Ltd., West Park Wotks, Kew. Gilbert Ad. 4213
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PRICES AND CAPACITIES

Mansbridge, 2 mfds. - 4/8 Mansbridge, *1 mfd. - 2/8
Mansbridge, 1 mfd. - :‘10 Mansbridge, 109 to “01- 2/4
Mansbridge, 5 mid. - 3/4 Mansbridge, “009 to "0C5 2=
Mansbridge. 4 mfd. - 3/2 Mica “004 to *001 - - 2/4
Mansbridge, ‘25 mfd. 3/~ Mica ‘0009 to '00C1 - - 2/4

Every T.C.C.
Mica Con-
denser s
contained
in a moulded
green Case.

prescanmnqg
I------J
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The famous

“The Air is Full of Things You Shouldn’t Miss’’

RADIO has taken its place with the telephone and telegraph

as a medium of communication. There are millions of
receiving sets throughout the world—the farmer and the city
dweller enjoy the same concerts; learn at the same fount of
knowledge. .

The air is your theatre, your concert hall, your college, your
newspaper. your library. You may listen as long and as often
as you wish, and at a surprisingly small cost.

Your principal expense is the purchase of a radio receiving set,
or the parts from which you can assemble one—BUT, sets or
parts must be good—made by some manufacturer of repute.

The better the set, the better the reception of «the many
things in the air you shouldn’t miss.”

THE BATTERIES ARE THE VITAL PART OF ANY SET

Radio *“A”
0T (& U
15 "eonlct: BATTERIES
Re el SERVE BETTER ,  LAST LONGER
: an
IMPROVE RECEPTION
A 35-page Booklet on Radio Batteries free on application X

ADVERTISEMENT OF J. R. MORRIS, IMPERIAL HOUSE, KINGSWAY, LONDON, W.C.2

T

Good components for good reception

ity
k

B BT v o T

)

RN

e O T
ANOTHER year and yet further improvements in Radio.

Keep your set as up-to-date as possible by wiring in
the latest *Powquip” productions. The Orchestral L.F.
Transformer is, without doubt, the best and most pleasant
instrument yet produced.

- roWQUIP -

COMPONENTS

are fully tested and guaranteed and the latest research is embodied in
their workmanship. The new aerial tuning coil illustrated here is a
great improvement over any previous model. It gives a uniform and
evenly distributed field which enables it to be coupled more efficiently
than most others. Coupled in chain fashionitis possible to get maximum
reaction without distortion. They will fit an ordinary coil holder.
Orchestral Transformers, 31/6 Coils from 4 /3 'according te wavelength

Write for illustrated.booklets to-day to Dept. C.

The POWER EQUIPMENT COMPANY, Ltd.

KINGSBURY WORKS, THE HYDE, HENDON, N.W.9

LT

392 In replying to advertiseys, please mention THE WIRELESS CONSTRUCIOR.
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its exit. The first thing to do in
making small holes is to see that
the work is firmly held, so that it
cannot turn, and that there is a
proper bearing surface below it
for the point of the drill. In these
respects the drill board described
in the previous paragraph will be
found a very great help. As you
use the drill do not apply more
pressure than is necessary, and go
very carefully when the point has
coimne through on the far side, being
on the look out for the slightest
jerk which indicates that the drill
has begun to tear the metal.
When you feel this, stop and turn
the crank backwards instead of
forwards for a second or two. This
will smooth down the small jag
that has been made, and the drill
may now be turned cautiously in
its proper cutting direction. When-
ever the tell-tale jerk is felt give a
few turns in the reverse direction as
before. By working in this way one
can usually make a hole that is at
any rate round, though possibly
there will be a slightly raised edge
on the far side. The best way of
getting rid of this is to turn the
work over when the hole has been
made, fitting a countersink into the
drill chuck, and making a very
slight cut with it. This method is
usually successful in removing any
burring that may be present.

Mounting Clips

There is unfortunately mno
standard length for grid leaks and
anode resistances ; if, therefore, one
mounts a pair of clips to suit
components of one make it is quite
likely that should another type be
used subsequently they will be
found either too close together or
too far apart to hold it properly.
A simple way out of the difficulty

Slot for Second C/jp

Fig.2.—The second clip is mounted
in a slot.

is shown in Fig. 2. When mounting
clips for resistancesinalke aclearance
hole for the screw fixing one of
them, but pass the screw of the
other through a slot instead of a
simple drilled hole. The slot is
easily made by drilling two or three
4B.A. clearance holes in line, and
then cutting the webs between them
with a small round file. When clips
are mounted in this way it is quite
easy to adjust them so that a
resistance of any lemgth within

Trr WIRELESS CONSTRUCTOR

reasonable limits can be used in

them. ‘Most patterns of resistance’
clips are held in place by a single
screw, which is apt in course of
time to become slightly loosened.
When this happens the clips show a
tendency to turn a little to one side
or the other, and so to slacken the
pressure upon the resistance placed

Fig. 3.—Bending down the corners
prevents the clip from turning.

in them. Turning can be prevented
by making use of the simple tip
shewn in Fig. 3. The two corners of
the horizontal part of each clip are
bent down with a pair of flat-nosed
pliers. When the fixing screw is
tightened down the points so
formed are pressed into the ebonite,
inwhich theymake little hollows for
themselves. The clips are thus
securely held, and will not turn
even if the fixing screw becomes a
little slack.

For the One-Hole Fixing

Resistance clips are not the only
fittings which are liable to work
loose. Most of us have had diffi-
culty at one time or another with

L ] E, J o

[£0d Prece of Condenser

variable condensers, rheostats,
variometers and other components
provided with a “ one-hole ”’ fixing.
This type of fixing is exceedingly
convenient, in that nothing more
than a single -in. hole need be
made in the panel for each compo-
nent. No templates are, therefore,
needed, and the marking out of
panels is iinmensely simplified.
Still, the fixing by itself is not
entirely satisfactory, since under
the pressure of a single large nut
the ebonite is apt in time to lose its
elasticity. When slc kening does
occur the fixing nut can be got at
only by removing the knob.and
dial, which must afterwards be
reset.

Overcoming the Difficulty

Here is a very simple way of
ensuring that one-hole fixing com-
ponents will not work loose even
after a great deal of use. Mount

S EABTrEw 7 N°36 Holl,
A - Pone

)

Fig. 4.—The screw prevents move-
ment of the condenser.

the component in the ordinary
way, turning the large nut tightly
down. Then make a punch mark
in a place which will be covered by

. = L
e, S
m e %. W

The power panels at the great Post Office Wireless Station at

Hillmorton, near Rugby:
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the dial (if there is one), and with a
No. 36 Morse drill make a hole
through both the panel and the
end-piece or former of the compo-
nent. Countersink the lole, so that
when a screw is inserted it will lie
flush with the panel, and so will not
foul the dial or pointer. Now cut
offi a 6B.A. screw to the required
length, and screw it straight in.
It will be found that it goes in quite
easily without any preliminary
tapping of the hole, and that it
obtaing a firm grip of the ebonite
(see Fig. 4). If you make a regular
practice of using this auxiliary
screw vou will find that you will
have no further trouble \Vlth one-
hole fixings.

Tightening Down after Soldering

When the wiring of a complets
set or of a small piece of apparatus
has been finished, one nearly always
finds that the nuts securing
terminals, valve legs, and so on to
which soldered counections have
been made have become slightly
loosened by the heat of the iron.
It is sometimes not an easy matter
to get at them in order to tighten
them down if the wiring is at all
complicated. A box spanner
cannot, of course, be used, and there
is frequently not room for a flat
one or for a pair of nut pliers. I
have found the little gadget shown
in Fig. 5 extremely useful for the
tightening-down  process  after
soldering has been done. It can
be made up very quickly and it

saves a great deal of tinie, besides
ensuring that terminals and so on
really are tightly fixed in the panel.
To make it, cut out a strip of sheet
brass about § in. wide and some
6 in. in length. In one end of the
strip file a slot that is a fairly tight
fit for a 4B.A. nut. Then bend
this end at an angle as shown in
the drawing. A tool of this kind
will go éven into the most awkward

Jtoul Sheet Brass-

_Fig.'s.—A spanner for 4 B.A. nuts

can be made from sheet brass.

cornier and will enable you to give
the nuts just that final half-turn
that they need. It is better, of
course, to make it of mild steel, but
it will be found that if brass is used
the tool allows reasonable force to
be applied to nuts and stands quite
a lot of use.

For Marking Out

When one tackles the marking
out of large panels and baseboards,
such as those required for four or
five-valve receiving sets, one finds

that'the ordinary

workshop set-
square is not
really big enough
for the work.
One’s task is very
greatly simplified
if adraughts-
man's ‘I’ square
with a 24 in. arm
is purchased.
These are not ex-
pensive and they
are, exceediugly
useful for a
variety of jobs.
A square which I
am using just now
is made of metal
and has an armn
24 in. long, which
allows one to un-
dertake  without
difficulty any
marking-out job
that is likely
to be met with
in wireless con-
structional work.

At the B.B.C.

“Radxo Revels "’ hats wnth
{aerials ”’ attached proved popular,

The metal “T”
square has the

e It
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advantages that it does not warp
even if it is left in a damp work-
shop and that it is uot as easily
rough usage as a
wooden one.
A Useful Addition

In wireless constructional work
the threads most frequently used
are 2B.A. and 4B.A., and I know
of few more useful additions to the
tool case than a pair of dies of

these sizes. They are quite
inexpensive and they certainly save
a great deal of trouble. Since

screwed rod in all the larger B.A.
sizes is readily purchasable, one
will not need to use the dies for
actually cutting threads, and it is
therefore not really necessary to
purchase a die-holder—they can
be fixed in the jaws of the vice
whien they are in use.

Dies are extremely useful for
rectifying burred or damaged
threads in screws and for enabling
the end of a screw or of a piece of
studding that has been shortened
to be trimmed off so that a nut will
start easily uponit. At the present
time there is a good deal of
defective B.A. material on the
market and ome not infrequently
colnes across batches of screws or a
length of studding for which
standard nuts are such a tight fit
that they will either not go on at
all or can be turned down only by
the use of a certain amomnt of
force. If one has a die of the
right size, matters are very quickly
set right by passing the screws or
studding through it.

Centre-Punching

Some constructors who are not
very experienced in the use of
tools find it a little difficult at
times to do their centre-punching
accurately and are apt to make the
punch marks not exactly at the
intersection of the cross lines
which mark the proper position for_
the centre of the hole that is to be
drilled. The job is made a good
deal easier if the cross lines are
deeply scribed and a small punch
with a sharp point is used. One’
can then feel one’s way with the
punch to the right spot, since its
point drops into the scores made
with the scriber. A still better
method when very accurate mark-
ing is to be done is this. When you
have made the cross lines, make a
prick with the point of the scriber
at each intersection that marks a
drilling centre. It is quite easy to
place the fine point of the scriber
in exactly the right position and,
when it 1s pressed in, it makes a
little hollow easily felt whilst the
point of the punch is being moved
about over the ebonite,
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Back of NEW Princ

Grape St. 9 to 7.
NOT OPEN ON §

HOURS OF BUSINESS:

ALL POST communications to ahove

W

es Theatre

K. RAYMOND

AND AT 7 GRAPE ST.
SHAFTESBURY AVENUE, W.C. 2

ARNING

Wiil customers oarefully note the

name c¢n Shops

HOURS OF

LY
9 w 9 SATURDAY
11 to 1 SUNDAY

BUSINESS

TWO SHOPS—so you will ALWAYS find ONE OPEN

27 and 28a, LISLE ST.

LEICESTER SQUARE, W.C.2

K. RAYMOND Opposite DALY’S Gallery Door
300, bt ALL ORDERS AT THE BACK OF DALY'S THEATRE
UNDAY cancellation with- Srent Ao o o,;

out notice.

write plainly. Cash

Please

those conditions.
Not answerable

Parts taken
Exchange.

SECOND- HAND Callers can bring No second-hand
in goods without goods to be sent

1d. per 8q. inch,
Not under 3/8 in value
Post extra.

R.I.

Tuner .. 39/6
1..F. in realed box, 25/

VALVES,
To encourage you to use
British Valves I am willing;
to purchase one burnt-out
valve for cach valve you
purchnse

®

Jotus 2-way geared. 7/-
Lotus 3-w.ny ge arel 10 6

ORMOND

Shrouded L.F. .. 18/6
Standard L.F. .. 14/-
6 ohm Rhbeostat .. 2/-
NewModel .. .. 2/6

30 or 6 ohms.

ORMOND

American Type
Loss, skeleton
perfectly rigid,
ing vanes and

Tow-
ends,
mov-

end

TILITY (WILKINS
| WRIGHT).—Variable Con-|

PRANSFORMERS (L P,)—|
Feranti, 17/8; Pye, 226;
Silvertown, 21/- Onnond,
14/-; Royal, s Lissen,
T 2-; ’N. 15' T3,
12/6. Fowquip, 14'3
Formo S8hrouded. 10/6;
Ormond Litest Shronded
Model. 18/6; Croix, 9/3;
Wates Supra. 12/6.

T.C.C. (MANSBRIDGE). —
M'da 4/8; 1 Mfd., 3/10

‘28, - 8/-.

SUCCESS (BEARD &
FITCH).—L.F., all black
Super, 21/-.  Choke, 10/8.

SHIPTON.— Rheostats, 7, 30,
60 ohms, 3/- each. Poten-
tiomcter, 60) ohms, 4 6.

PANEL SWITCHES. Nickel
SPDT, 1- DPD ' 1/3.

EDISON BELL PARTS, — Scr.
Par. Variometer tor B. B.C.
or 5XX, 16/6; Ol Model,

10/, l‘l\cvl nden-er
‘001, “0005, ecach,
1/3; 0200 *006, each, 2/-

0003 with grui leak, 2/6

|BURNDEPT PARTS. —Rheo|

stats, 5/ Dua 16
Detector, 4/-. LF.,

Potentiometer. 7/6. Anti
Phonic, 5/-. Coils from 3/-.

WATMEL. — Variable Grid
Leak, /8. e, 3,6.
Green Knob, 3:6.

b &

densers, ‘0003, 8/9; "0005,
106 (Vernier 2/6 extra).

plates are at
potential. Tiach
plete with dial
knobs.

0L ..
0005 .. .. 9/6
‘0003 | .9

Above wth vernier, I

earth
com-

and|

|

t0/6 I

1/6 each less if no
vernier required,

g/;.‘-NJAMm—\'u!vc Holder.

g

R.1, Permanent °De-
tector 6/~ R.I. One-
hole Fixing 7/6. * Kay

Ray” Permanent One-

hole Fixing 2/6,

Switche:, Kneb, 2-way,
4-; 4wy, 6/-; 6way,
85 Lever 5%, 7/6, 10)-:
Nxckcl 6l. extra

VALVES.—Bright, 8- each
Mullard Ora, Red or Green
Ring. Marcom R4, R3|
VHL .~ Ediswan
AR.  Cossor Pl, P2
14~ ench: Mullanl D3
Cossor W1, W2 Ediswan
ARDE. BT.H, B3, Mar

HEADPHONES, BRITISH
4,080 OBMS. —B. T. H,,
Browns, Brandes, 20/- pair;

Sterling, English Encssou
22/6 ir. Bowerman's
Buper 'Phones, 1%/8 pair.

MAGNUM (BURNE-JONES).
F. Transformers, 7/-
cach Coll Holders, 2-way,
9/6; 3-way, 12/6. Valve
Holders, 26. Vibro, 5/-.

IGRANIC PABTS —=LF., 18t
8tage, 21-; 2nd t.ag
19/6 Boneycomb 25, 85

50, 4/6; 75, 1/10
100, 159, 1/ 200,
8-; 250, 86 300, 9/
400, b1

10-; 3
603, 114 700, 12/6;
1,250, 15/6; 1,500, 17/6;
Rheostats, 3/8, 56. New
Square Law Variable Con-
densers, ‘001, 27/8; °0005,
24/-; 0003, 21/-
" LOUD SPEA.KEB.S (V&rlous)
~—Bterling oy
/=3 Diukic, 30/- ;|
Primax, -} plions,
Dragon Fly, 25/-; Junior
27/6; AR, 111, £0/-;
AR. 114, 65-; A.R. 19,
105/-, Bmwus, all models,
Ultm. 27/8; C.A.V.,
And 111 new models
makers prices,

LISSEN PARTS.— Anode or|
Variable Grid Leak, 2/6ea.;
LP or HF Choke, 10-.
Swn.ches D.P.D.T. 5pomt
Reversing, _ 4~ cach.
2-wav series Par., 2/9 each.
Minor, b

otentio:

meter 46, Wire Rheostat,

4/- ewch. Neutrodyne

Condenscr, 4/6.  Coils|

25, 35, 4/10 each ; 50, 5-

60, 5, 54 euch.

6/9; 150, T/~; .00, sls

Lissen X 50, '8/; 60, 6/4;

T, 6/8; 250, 99.

coni DEI, 16/6 cach:
Mulhrd ‘08, DE3, Cossor]
Rl WR2, Ediswan 60,
B.T.H. B5, Marconi DE3
18/6 cach; Cossor W 3
Marconi  DE6 22/
Mullard DF, "A0Q,” “ A1 "
Edlsw.m BVl 2 5 8
D.H B4 B, Marconi
DE4 &, 6B, ete.

DORWOOD !‘IXED =01 to
“0003|
(vnt.h gnd chk cnlp) 26,

EUREKA TRANSPORMERS
—CoucertGmnd 25 -. 2nd
o, 21-. Baby Grand,

16/- vax(y Deteutor, 5/6

of £5 worth of
Jlour own goods at
full prices—
offered as an ad-
vertisement one
pair of 4,000
ohms Head-
phones FREE,

ILight as a fcather. Post
<lfrce. 16/- pair.

BOWERMAN’S

(B.B.C.) Uniquelylight

in weight, 4,000 ohms,
12/6 pair,

Dr. NESPER
HEADPHONES
Genuineand adjustable,
4.000 ohms Comfort-
able Leather Bands,
Post free, 12/11 pair,

93N, and K. 'PHONES

Genuine, very fine value
Comfortable leather
headbands,

4,000 ohms, 13/8

To be genuine must be

stamped N and K on
back of each case,

P.M.4 MULLARD

Loud Speaker Valve,

22/6. Your old valve|

allowed for Usable valve
purchased.

OUR WONDERFUL
OFFER
CRYSTAL SET

With 1 Valve Amplifier
includes
Set as above, Inciuding
‘06 valve, aerial equip-
ment. pair 4,000 ohm
phones, H T, Battery, 2
00,1[, T, do,, complete 33/11
:Only wants fixing up.
A recal beauty.
(Post 2/-)

Retail purchasers(apex v.H. Anti-Capacity

Bascboard Type. Nickel
Serews, Soldering Tags,
1/8, post 2d,

Specinl price- given over tte|
counter for sets of 8
for _various  circuits.
Usable vulves bought or
tuken in part exchange,

If you purchase hew British|
valves I wiil buy a burnt-
out vne f r each valve you
take, Right reserved tol
cancel this list without
notice.

. Power D.E. 7/11

AMEKICAN TYPE.
1/~ each extra,
Post, 3d. set extra.

J.B. (JACKSON BROS. ) — Square
Law—'001, 9/6; "0005, 8/- ; 0003,
6/9; 0002, 6/6. Standard.—'001,
856 ‘0005, 7/-; 0003, 5/9 ; 0002,
‘001, 13/6 ; 0005, 12/8; "0003,
1 /6. GEARED and LOW LOSS
in stock. g
RECOGNISED WEST END
DISTRIBUTOR

of the manufactures of Edison
Bell, Jackson’s J.B., Polar Igranic,
Peerless, Eurcka, Magnum Burn-
dept, Lotus, Dubilier, Marconi,
Dorwood, Sterling, Success, B.T.H.,
McMichael,  Lisscn, Woodhull
Utility, RI Bowyer-Lowe, Am-
plion, Formo, Brunet, Ormond,
Yesley, Newcy, I nnd M. and
everything that is worth stocking.
Every endeavour made to obtain
goods not listed.

POLAR ORMOND
STOCKIST LF. New
ILaé\eIOdol 15/-
Crystal .. 1/6
Detootor . SISIBSE'Q“d“d s
Bobbin ohm .. 2/
Rheostats 5/6 | New Model
Junior ‘0005 5/6/ 6ohm.. 2/6
Junior 0003 5/6 30 ohmwith /6
Coll Unit .. 7/8| gog variable
2-wayCV .. 6/-| condensers.
3-wayCv., 9/6
Neutrodyne | CROIX L,F,
Con. .. 5/615 451 or3

R.C.C. Unit 15/-| to 1in new

Booklet Frece. | poxes . 1/6
!

FAMA VALVES | PHILLIP3
| vaLves

4v. Detector 2/91
4v, Amplifler 2/10
06 (1°5-3v.) 1/M

“R Bright §/6
Unidyue, 4-pin :
['04DE. 9/
Battery Boxes, 63
v. take 14 batter-

ies,complete with
clips .. .. 2/11

‘06 Radio Micro
and Triton Valves
stocked,

Square Law with Vernier.-— |

£ . r any obligation on by post except by
BUY MULLARD VALVES  mustheregistered. O “Si"™ please write first, either side. request
’ BRETWO0OD—Valve Hold- N |
BROWN’S A 2 [BRETWOOD Valco d";%‘é%ns“_’im&’,‘%ﬁf; HEADPHONES
HEADPHONES I’:’:’S" Res, 8.5 @ri Daventry, 4/6.  Other
and ' Condenser,| gipeg stookol. ERICSSON  (E.v.)
4,000 chms, 30/ 50,000 ohms to15 meg., 4/8.
= - "f;ﬁngfﬁg”ﬁ Igll\m( 1 DUBILIER CONDENSERS, — CONTINENTAL A
onm heostal of |
SNPRS00 B wDE LUXE® LOW_ LoSS
L s 3 our favourite phone,
Spccis'nl ‘:i?cs 3116 in. LA erdujc. 16 oo ol "SR ’ﬁﬁ“‘ﬂ“‘fnt&';”‘mbé““m"i" oty
d i o, ni ar-ca, . 3
id. per sq. in., } in. °%?,§Tg;‘”5~9;;'“ S‘,‘j’;‘: m',oglo?' éﬂfe' 532‘ ?,‘.’; iV aith double. High-Grade Ebonite ends, one-hole
per sq. in.  Post extra red, 56, 6.; $way| stand Mansbridge Vario- ) fixing, knob and dial, k
T Standaid, .; Ciun, Gy eter, 0.0, 126 «BRUNET ”’ =1
SIEMENS cosc;osl VALVE? (Met,[MCMICHAEL PARTS. —The old originai phones,|
“QUALITY "’ Vickers)—A.48 7/6; BP.18 Rh""sm 5/°,I,ﬂDE 6/6;'a littlelighter in weight. With
126; DE.1i 128 Old| Pual. 6. Triple. %12/11' very fine value, 4,000 H Vernier
HEADPHONES | Valveallowed for. T |, ohmi e - . 001 8/11
4,000 ohms 20/-pair GOSWELL (QUALITY] gunersonic A712/6. Fixed| Post free, 12/11 palr B O™ 0005 7/11
, RADIO). ~Coils, mounted| snd clips, 0001 ;0 001 ; ‘0003 7/6
’ ;g él/:?. 13&) 21{?, 1526 g//:. 20 mhqn;lmm ks, 15 TELEFUNKEN o
BROWN'S 175, 31; 200, 395 200, 83| V- B 5 %1 1n scaled boxes. Without
“F* TYPE 331?:: cv/-Ava = ) srx'sm?-t.n«hA un'f"sv—-%%a Ggglulne(;?hone;sl, 4,000 'O\OI(I:rm%rs
S e e h .—| Square Law and V., 23/6; - :
4,000 ohims, 20/= pair | Tl op V5 49 G, 6. | ‘oo, 5%, " Non " Fondlaats), 1 seatad boves. b ol
GAMBRELL PARTS.—L.I,| Yaive Holder, 43. Many thousands sold 0003 5/6
RADION PANELS st or onl  Stage, 27/6 without a complaint,

CALLERS
COL UMN
Strictly Nett Prices
ALL
POST ORDERS

ELSEWHERE

CABINETS AMERICAN
TYPE, covered leather
cloth 12x8x 8, 8-; 16 x
8 x 8, 109‘ '8x8s8.11,6;
20X 8x 8 128 All with
base bhoard, open front.
hinged lid. Open boxes,
imitation crocodile, 7 x5
X5 4; 8x6x6 L6,
9x8x6 1/11; 10 xsxe.
2/6.  Polished 6 £ 6 or
7(.: 3/3 83x6 36;9x6,

x 8, 4/8, np\wrds

ACCUMULATORS - High
class 2v, 40, 711 ; 60, 8/11 ;
80, 10/11; 100, 14/6. &
40, 13111: 6 . 17/6; 80. 23/8.

i 80,35/-. These
are » ury spccml line, all
guarant ed.

}:Bom'rz SIEMENS — 3/16,
id, sq. in. for % in.,
Cut  while you wait.
Grade B for crystal sets,
6x6o0r7x5 1/-;8x 6,
14:9x6,18; X8 24

Muny sizes stockcd

TERMINALS — (bm])lete.
Brass P|llar. WO,
Nickel, 3 for 4d. Studs,
Stop ping, 2a1d.; Nick 1,
4for 3d. Screweil spades
or pins 2 for 1}d. : N.ckel,

Tags. 6ald ; Nickel.”
4a 1d. Red or black
spades, 2. pr. 0.
serewed plug and sockcﬁ.
3d aud 6d. Wander plugs,

. 24d., 4id. pr. Ormond
Bcr(,ws ind nuts, 2 a 1d,
Flish panel sockets and
nuts, 10d. doz : 1d. ea.

SWITOH ARMS, LARGE—
With 12 st\lds 104, ;
Bmall, 1~ ; Nickel, 4d.
oxtra. 8 \vn_st diills 12,
Copper carth tubes, 3.3.
Aenal, 7/22, 1/11; 100 fect
(extia heavy 23). Ins.

ubb. lead in 10 yds. 1- ;
E\tm heavy 26 doz«.n,
Twin maroon

ﬂex. 13 yds., 1/4;
and’ black, 12 yds 1/8.
Min. silk, 8 yds. €d.

Wonder aerial, 110 feet,
8/~  Phosphor Bronze,
39 strand-, 18 100 fect.
0.V, lndoor. 2/6. Empire
I)e 12 yds, 6d. 10 ft.
'd. conuecting wire.
lod Glaz te, 1 ft., 1/2.
Shaws genuine _sealed
hertzite, 8d. Mighty

atom 6d.

EBONITE COIL STANDS—
2-way, generous size, 2'-.
26.  Cam Vernier or
geared, 2 3/3, &6
Ebonite sh: 3 lugs.
extra qual., 6d. or 29 for
6; With fibie strip, 7d.
Push & pull switches, 113.

DCC WiRE—11b. "‘Og ad. ;
g, 10d. ; 24g. 11d, ; 26g.,
17 ‘esg) V2. Tin ed

coppcr.‘lh 18. 20, 22g.. all

11d. Heel quare bus bar.

Tinned copp.. 16 or 18, 6d.

12 feet lcluscd b, tec-
rs. small. 9d.; Larg

1/2, 1/4, 1/6, Bmss &

l\lckeL Nof mieTo-

metre, nickel, 1/3, Leid
in tubes, good quility, 6d.,
8d., 10d , or made to size.

Panel switches, nickel,

DI DT, 10d., SPDT, ¢ed.

Ing. hooks or eggs 2 for

1id, ¢ pauel brueckets,

10:d,

H.T, BATTERIES — BBC,
60\ 611 ; Extr lorge,811;

v f.VB Ciownlongli e,
‘il Adico, 611

Gl‘ld biag, 1/9 1711, 23
(gv. tapped, 1) Neutron
4°5 hattories. 43, § for 2/-

HEADPHONES, all 4000
ohms; Speclal purchage 500
pairsN. & K. pattern lig
weight. cnst 8 6 pair. Now
cleating a° 541 pair. Fam-
ous Erisson E V. Conti-
nental 10 8 pair. 3 pairs 30/
Adjustable. V«sp.r‘"style
86 pair, Standard

ttein, 81 Blunet11/9

E\teut improved models,
12/6, 14/11.  Gemuin N. &
K. stnmped name cn out-
side ‘cases, 12711; Light-
weight+ mew model, 3/6;
Genuine Telclunken.
sealed boxes, 1411; Dr.
Nesper, genuiue, 12/11,
Jd)ust ible) a'l 4,000 chms.

In replying lo advertisers, please mention THE WIRELESS CONSTRUCTOR.
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Your Batteries
By A. JOHNSON-RANDALL

Advice on the types of batteries necessary for thqse .about to acquire a valpz set

PROPOSE in this short article

to give a few hints upon

batteries in general, and in
particular the types of battery
which should be used with different
types of valves.

It may be remarked that informa-
tion of this character is of too
elementary a nature, but the more
experienced readers should bear in
mind that at this time of the year
there are many listeners who are
just about to construct their first
‘valve set, and it is for these that
the hints are primarily intended.

The Purpose of the Batteries

In a valve receiver two batteries
are essential ; one is called the low-
tension battery, and the other the
high-tension battery.

The low-tension battery (or L.T.,
as it is more commonly termed) is
for the purpose of lighting the valve
filaments, and its voltage depends
upon the type of valve chosen.

The high-tension (or H.T.) battery
supplies the anode current, its
voltage depending upon the type of
circuit and valve used.

Grid-Bias
In sets employing low-frequency

amplification a third battery be-
comes necessary, this being termed
the grid-bias battery, - and
function is to apply a negative
potential to the grids of the low-
frequency valves, an essential
feature if good reproduction is
desired.

Choosing Your L.T. Batteries

Returning to the low-tension

battery, probably one of the greatest
difficulties encountered by the
beginner is the choice of the right
type of battery for the valves he
intends to wuse, or which. are
suggested for the particular receiver
he has in mind. )

Wrapped up in this question of
batteries there is also the problem
of filament rheostats. What resist-
ance must the rheostat have to
control the particular type of
valve used with a I,.T. battery of
the type recommended ?

It will, therefore, be helpful to
state the resistance necessary to
reduce the L.T. battery voltage
to the rated filament voltage of
the valves, assuming that a
separate rheostat is used for each
valve.

SIX-VOLT TYPE.

its.

Classification of Valves

Valves may be divided intp four
types in common use, as follows :—

(i.) Those suitable for use with
6-volt accumulators, such as
the R5V, and power valves
of the B4 type.

(ii.) The ordinary R type bright-
emitter and power valves of
the D.E.4 class, which are
suitable for use with a 4-volt
accumulator.

(iii.) The -06 type, which tequire
a 4-volt accumulator or two
to three dry cells in series
with a suitable filament re-
sistance. .

(iv.) The 2-volt class, of whichthe
D.E.R. type is an example.

There are, of course, a number of
special types, but I have only
considered those in common use
among broadcast listeners in
general, The 4-volt “R " type
valves are very suitable for use
with 6-volt accumulators, and may
be used together with the 6-volt
type provided a suitable filament
resistance is employed.

The 6-volt class may be tabulated
together with the suggested sizes of
accumulators for sets employing
from one to four valves :—

Minimum Resistance ! Rheostat
Set. Valves. L.T. Battery. to Reduce Filament S eost ad
Voltage to s. o siiett
1-valve ... One 'bn'ght-emitter 6-volt 20 amp.-hour' | 1-3 ohms Standard 7-ohm
general-purpose actual.
type.
2-valve ... Two bright-emitters | Preferably 6-v. 30- | 1-3-chms ... ... | Standard 7-ohm
general - purpose | amp.-hour actual.
type.
3-valve Two bright-emitters | 6-volt 30-amp.-hour | 1-3 ohms for each | Standard 7-ohm
and a 6-volt power actual. bright-emitter and
valve of quarter 4 ohms for the
ampere type. power-valve.
4-valve Two bright-cmitters | 6-volt 4o-amp.-hour | 1-3 ohms for each | Standard 7-ohin
and two 6-volt actual. bright-emitter and
power valves. 4 ohms for the
: power-valves.

397



THE WIRELESS CONSTRUCTOR

Slow-discharge accumulators with thick plates are
now made for use with ‘06 amp. valves,

These are for circuits of- con-
ventional type employing, in the
case of the three- and four-valve
sets, low-frequency stages with
transformer coupling. A bright-
emitter valve of the general-
purpose type may be used to
replace the power valve in the case
of the three-valve set, if it is not
desited to work a loud-speaker.
In the 4-valve set a general-
purpose valve could be used in the
first low-frequency stage.

4-Volt Valves

The above table applies equally
in the case of 4-volt valves, with
the exception that to reduce the
filament voltage of bright-emitters
to 3-8 a resistance of -3 ohm will
be necessary with a 4-volt
accumulator and 3 ohms with a
6-volt accumulator. The ordinary
standard pattern 7-olun rheostat
will, therefore, be adequate in
each case, although somewhat
coarse when used with a 4-volt
accumulator.

<06 Dull Emitters

The 3-volt class of valve will
require a 4-volt accumulator, or,
if used with dry cells, a suitable
battery tapped at 3 and 4-5 volts.
The accumulator can be one
specially designed for use with these
valves, such as is advertised from
time to time in this journal.

“The resistance necessary to reduce
the filament voltage to 2-8 is :—

For a g4-volt accumulator, 2o
ohms, ’

For a 4-5-volt dry-cell battery,
26 ohms approximately.

A 30-ohm rheo-
stat will, there-
fore, be suitablein
each case.

The last type of
valve, the 2-volt
D.IL.R. class, re-
quires a 2-volt
accumulator and
is not suitable for
working from dry
cells owing to the
comparatively
heavy current con-
sumption. Itisa
good plan to use
the sizes of accum-
ulators suggested
in the 6-volt table,
remembering that
only one cell is
necessary — hence
for the same capa-
city the bulk will
be only.one-third
of the equivalent
6-volt battery.

To reduce the
filament voltage
to 1-8 when used with a 2-volt
accumulator, a resistance of -6 ohm
is necessary. A 3 ohm type rheostat
will give adequate control.

High Tension Values

Dealing now with H.T. batteries,
no hard-and-fast rules can be
given regarding the voltages to use.
If low-frequency amplification is
not employed, then a 60- or 72-volt
battety of the popular type will be
quite suitable. In cases where

low-frequency amplification is em-.

ployed, a battery of 100-120 volts
shounld be chosen. For sets
employing three or more valves, it
is much more economical to
purchase a battery made up of
large-size cells in preference to
those with cells of the flash-tamp
type. This applies particularly to
those cases where a small
powet-valve is used.

The battery should be tapped at
regular  intervals from, say,
22} volts upwards,
the best voltage
to employ being
found by trial.

The Colour
Convention

One of the tap-
pings will be
marked with a
minus sign (—), and
it is in this socket
that the black plug
should be inserted.
The positive plugs,
which are red, are
inserted in any of
the remaining
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sockets according to the voltages
required. This rule of red for
positive and black for- negative
applies in the case of accumulators,
one of the terminals being marked

- red and the other black (or blue

sometimes). In addition, the plus
sign indicates positive and the
minus sign negative. The positive
terminal of the accumulator must
therefore be connected to the I.T.
plus terminal on the set, and so on.

Smoothing Condensers

A 2yF Mansbridge-type con-
denser should be connected .across
each portion of the high-tension
battery in use, 7.e., between each
positive tapping and the negative

‘RED  PLUC
HT+2' ® &
o+ .
®
T0 SET
RED PLUG— *’3+ ® s
- ® )
HT+i ®
® ®
@
Cz C: (] ~ @
[ -—
To LT+ BLACK PLUG
H.T. battery connections. The

reservoir condensers C, and C,
may each have a capacity of 2uF,

which is common to all the tappings.
The use of these condensers tends
to reduce any noises which may be
produced in the telephones or
loud-speaker by slight variations in
the voltage of the H.T. battery.
In addition they assistin preventing
trouble from L.F. oscillation and
distortion caused by an increase in
the internal resistance of the battery
and, finally, they act as H.F.
by-pass condensers.

Grid Batteries-

If the receiver employs one or
two stages of I.F. amplification,

A grid-bias battery compared in size with a
high tension battery,
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Dubilier
everywhere

—under the Seas
STANDARD Dubilier Condensers, of which

one or two representative types are shown
here, are used in the submarines of practicaliy
every navy on the seas. If our ordinary products
are good enough for this exacting purpose, no
amateur or experimenter need have any hesitation
when purchasing condensers. All he has to do is
to specify our products.
The Dubilier Condenser Company (1925) Ltd.,
manufacture Fixed Mica Condensers, Vatiable Air
Condensers, Anode Resistances, Grid Leaks, The
Ducon Aerial Adaptor, The Minicap Switch, the
Dubrescon Valve Protector and the Mansbridge
Variometer. They are also the sole concessionaires

for the products of the Mansbridge Condenser
Co. Ltd. '

Specify Dubilier

o\)BlLIEQ
REGISTERED \ﬂi TRADE MARK

The Vanicon Square Law Condenser
Jrom 17[6.

Type 630 Mica Condenser
Jrom 3[=.

PDUBILIER

QCVBRTISEMENT OF TBE DUBILIXR COMDSNSER CQ. (£325) LTD.) DUCON WORKS, VICTORIA ROAD, NORTH ACTON, V.3. TELEFKOXE: CHISWIGK 2241-2-3
E.P.S, 149

In veplying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 399
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THE HAPPY FAMILY
yceslors

Here you see the Ediswan family of to-
day paying homage to the forefather of all
radio valves. They thinkthe old chap “too
quaint for words” but are very proud of
him and of their dire@® descent—because
Dr. Fleming’s original experimental valve
was born in the Ediswan laboratories
where all Ediswan valves are born.

There is a decided affinity,
a quite definite link between-
eachEdiswanReceiving vaive
and Ediswan Power valve.
The Receiving valves are
supplied either H.F. or L.F.
and the best Power valve to
use is shown here.

THE VALVES TO USE

RECEIVING |* gﬁcr‘;g”,g){-“{gf;_; POWER
AR i 6 PV5
ARDE 2 PV§¢
AR06 ‘ 3 PV38
5 . With these groups and Ediswan
Edl.swan ‘/.a.lves are H.T and L.T. Accumulators the
entirely British made Ideal is attained.

EDISWAN VALVES

Will Improve
'ANY Set.

THE EDISON SWAN ELECTRIC CO. LTD., 123.5 QUEEN VICTORIA ST., LONDOM™

EC4
162-—93
= T

400 In replying to advertisers, please mention THE, WIRELESS CONSTRUCTOR,
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i.e.,, the magnification of the
received signals after rectification,
if good reproduction is desired,
grid-bias will be necessary.
Size of G.B. Battery

A grid battery is simply a small
tapped battery of 6 or g volts:made
up of the type of cells used for
flash-lamp batteries. In practice,
if small power-valves are used for
the low-frequency stages, the g-volt
size is the most convenient. The
positive socket of the grid battery
should be connected to the negative
terminal or busbar of the L.T.
battery, not necessarily the accumu-

TrE WIRELESS CONSTRUCTOR

lator itself, but to the lead from the
terminal on the panel to the valve
filaments.

Transformer Connections

The black plug which is inserted
into the remaining sockets on the
grid battery has a flexible lead
attached, the other end of which is
connected to the end of the trans-
former secondary winding remote
from the grid of the valve. In
other words, one of the secondary
terminals on the L.F. transformer
is joined to the grid socket of the
valveholder,and the othersecondary
terminal taken to the black plug

Typical accumulators of the celluloid case type.

On the

left is a 4-volt battery, the other being a 6-volt unit.

vig the flexible lead. This plug is
inserted into the desired socket on

B Lr—- k| + R0 PLUG.
This diagram shows how neg-tive
bias is applied to the grid of the
valve via the secondary of the
transformer.

the grid battery. The correct grid-
bias to use for a given H.T. voltage
is specified by the valve manu-
facturers and stated by them either
on'the valve box or in the literature
describing the particular valve
chosen.

This information is immediately
available on request from any
maker of repute.

The value of grid-bias with
120 volts H.T. will be between
6 and 9 volts in the case of the
majority of small power-valves
used by broadcast listeners.

FAMOUS

COMPONENTS

ARE UNEQUALLED FOR EFFICIENCY,
RELIABILITY AND PRICE
The EVER POPULAR FORMO

SHROUDED TRANSFORMER
'HIS Famous Transformer is an

enlerprise and British Workman-
ship and is unchallenged in every
quarler of the Globe.

Its fine performance and immunity
from breakdown is due fto the
meticulous care mith which it is
made and tested and the equally
stringent choice of raw materials.
There is no risk in purchasing
Formo Components as they are
adequately guaranteed and rcprescnl
the uf most value obtainabi
R S 1 10/6

ILLUSTRATED LITERATURE ON REQUEST

!lll!!ull“'l\k}
(i

{ S ¢ VERNIER .
outstanding example of British 001 .. 14- 0003 .. 13]:
0005 .. 12% 00025 .. L3 ]

SQUARE LAW
001 .. 96 00025 .. 68
00075 .. 9~ ‘0002 8/6

0005 .. 8~ 0001 H

‘0003 .. 68 Vernier.. %8 :
STANDARD :

001 .. 86 00025 ..

‘00075 .. B~ ‘0002

‘0005 .. T 0001

0003

. B9 Vernier.. 4~ H
J. B SQUARE LAW
WITH

Post, Ouc6d., Twood. Threel/- | :

An Efficient Condenser

FFICIENCY
necessary for

ception whether this be of
local or distant stations.

is very A good circuit, however, is as much
dependent upon reliable compo-
good re- nents of eficient design as upom

its arrangcment bein

scnsitive and controllable.
Given an efficient circuit—build i¢
with the best that money can buy—in

suitably

THE FORMO PERFECTION TRANSFORMER, 21/-; THE With a small unscreened the caseof variable tuning condcnsess
FORMO ULTRA LOW LOSS CONDENSER, 10/-; THE FORMO | | acrial much excollnt re- ipojosbont ins s B 0005mid. to be
MICRO-VERNIER RECORDING DIAL, 7/6; THE FORMO ception can be obtained with 02 ohmsatamillion cycles. Thisigone

PORTABLE AERIAL, 7/6;

THE FORMO BASEBOARD
BRACKETS, 4/- PER SET.

Manchester :—
Company Mr. J. B. Levee, . /
23, Hartley St., - ’
Crown Works Crxcklewood Lane, N.W.2 Leve::hzmet :

hone: HAMP, 1787

C In replying to adveriisers, please mention THE WIRELESS CONSTRUCTOR.

a good circuit.

'8, POLAND 87-OXFORD 67

LONDON = W,
(First Floor)

little fact which designates J. B. Vari-
able Condensers to bo without peer,

Uc/'pﬁomh
GERRARD 7414
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A Simple
Short-Wave

Receiver

By
JOHN W. BARBER

2

An easily made onc-valve set for usz on the higher frequencies

MATEUR experimental trans-
mission is at the present
time largely carried out on

wavelengths of 100 metres or below,
a considerable number of stations
operating on 45 metres (6667 kc.),
and those who would follow the
movements of such stations must
construct a special receiver for the
purpose.

Short-Wave Reception Not

Difficult

Now the very mention of 45
metres is sufficient to frighten a
large number of people, who appear
to think that a receiver for such
low wavelengths must inevitably
be very difficult to conmstruct, let
alone the operation of it. Fortu-
nately, however, this is not the
case; in fact, the very opposite
obtains, as in most cases a single
valve is sufficient, and provided
that reasonable care is taken in
laying out the parts (see Mr.
Kendall’s article ‘‘Laying out a
Short-Wave Set,” Wiveless Weekly,
Vol. VII, No. 5), and in spacing the
wiring, no trouble whatever should
be experienced in making the set
work.

Necessary Refinements

Several points ‘need attention,
and these will be dealt with before
the actual construction is described.
First, the variable condensers used
must be geared, or have some means
of fine adjustment provided. The
ordinary vernier dial, giving a
reduction of even 10 to 1, I do
not find satisfactory, reductions
of 50 or 60 to 1 being tequired. It
js also essential that there shall
be no backlash on the fine adjust-
ment knob, while some means
should be provided whereby a
definite scale-reading is possible
at all positions of the vernier
adjustment, by which I mean that
a vernier, the movements of which

are not registered on the main
indicating scale, should be avoided.

Secondly, a wvariable grid-leak
should be provided, in order that
a fine control of reaction may be
obtained. On slowly turning the
reaction condenser, the receiver
should slide smoothly into and out
of the oscillating condition, as it
is most disconcerting when operat-
ing on the edge of oscillation to
have the set suddenly “flop’’ over,
thus necessitating a resetting of
the controls.

Thirdly, see that the tuning coil

the simplest, consisting of a single
turn coupled at about 4in. distant
from the grid coil. Further notes
on this subject will be given in due
course.
Adding Note-Magnifiers

Note-magnifying valves may be
added jas required, by joining the
primary of the transformer across
the telephone terminals of the
receiver. If choke or resistance
coupling be used, the component
-will be joined across the telephone
terminals, a lead being taken from
the telephone terminal connected

is well away from the valve, choke to the R.F. choke, 1, to the
Rz rm 1 T I
. ] '03"13-% | Lo =
E La Y| g
g (N '=‘
e Lz 7T w025 4 ' =
S e r
=E St '
é 3 C, 00025 uf i
) |
P | |

Fig. 1—The circuit of the short-wave receiver.

Reaction is

controlled by the variable condenser C,.

coil, panel, woodwork, and so on.
Asfar as possible, keep components
out of the “ field”’ of the coil—
this can be done by placing the
coil as far from other parts as
possible.

Employment of Reinartz Reaction

The circuit employed is shown
in Fig. 1, and it will be seen that
*“ Reinartz " reaction is employed,
control being obtained by means
of the condenser C,, which is con-
nected between the anode of the
valve and the bottom end of the
coil I, The aerial coupling is of

402

coupling condenser which goes
the grid of the note-magnifier.

to

Components Required

The constructional work is very
simple, and will be easily carried
out by the aid of the diagrams
and photographs given. For the
benefit of those who intend to build
such a set, alist of the components
used is appended. Other parts of
good quality may be used, but due
regard must be paid to the pre-
ceding notes upon components.

One ebonite panel, 16in.x81in,
I have used Radion black, § in.
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Fig. -2—The drilling diagram for the panel,

thick (American Hard Rubber Co.,
Ltd.).

One
(Camco). .

One pair of brackets (Magnun
small type, Burne-J ones & Co.,Ltd.).

Two variable condensers, square
law geared type, ‘00025 uF (Jackson
Bros.).

One “ Antipong ” wvalve holder
{Bowyer-Lowe Co., Ltd.). Some
formt of low capacity socket is
cssential here.

One filament resistance (C. A.
Vandervell & Co., Ltd.).

One variable grid leak (‘' Suc-
cess,”” Beard & Fitch, Ltd.).

One grid condenser, -0oo3uF,
or less (Watmtel Wireless Co., Ltd).

One spring clip.

One terminal strip with four
terminals.

One terminal strip with two
terminals, 2} in. apart.

Piece of cardboard or ebonite
tube, 2} in. diameter by 41 in. long.

Quantity of No. zo double cottou-
covered wire, some pieces of flex,
and wire for connections.

One Ib. No. 12 bare copper wire
for coils.

Two ‘' Decko’ Dial Indicators.

Two nickelled terminals for tele-
phones.

Radio Press Panel Transfers.

One piece of ebouite, 4in. long
by $in. x }in.

Material for coil mounting (see
text).

baseboard, 16in.x12in.

Constructional. Work

The first step in the construction
of this receiver is to drill the pauel
and to secure it to the baseboard
by means of the small brackets
provided. Using the condensers
specified, the distance between
the centres of the two holes neces-

sary is 1}in.,, the main securing
bush requiring a 3in. hole, while

a hole }in. in diameter will do for.

the fine adjustment shaft.

The Panel Size
I may be criticised for using so
large a panel, but, to reply in ad-
vance, I would point out that I
have tried dispensing with the
panel, the condensers being mounted
on small pieces of ebonite of just
sufficient size to preserve rigidity,
with separate small pieces for the
grid leak and filament resistance, but
as no improvement was noticeable
over the present arrangements, the
full panel was adopted, and, in
my opinion, certainly scores, if
only on the account of neatness
in appearance. Should the con-

structor desite it, however, he can,
by all means, substitute small
pieces of ebonite as supports in
place of the panel.

‘Mounting the Components

Having drilled the necessary
holes, the panel components may
be mounted, after which the panel
may be secured to the baseboard.
The coil mounts consist of a valve
socket screwed into a piece of
ebonite, but as the tapping of the
hole may be a little difficult,
especially where the constructor
does not possess the necessary taps,
an easier method of making the
mounts was sought for. Eventually
an ordinary board-mounting valve-
holder was taken, and sawn into
four pieces by means of a hacksaw

The wiring can be seen quite clearly in this photograph, the
choke coil L, being on the left,
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ernierconirol
without backlash

Utility low loss Vernier control condensers have no supérior
on the British market to-day.

They are essentially *“low loss ”’ because by an ingenious
arrangement only one end plate is employed, thus reducing
end plate losses by one half. The spindle bearing is of
generous length and automatically takes up wear.

End play and efd thrust are entirely eliminated, and the
fixing is of course ¢ one hole.”

The Vernier control gives a reduction ratio of so to 1.
It can be operated with the smooth precision of a micro-
meter gauge and backlash is impossible.

Every condenser is unconditionally guaranteed to give com-

plete satisfaction and will be immediately replaced should
it fail to do so.

Obtainable of all good dealers at prices shown below.

PRICES.
Ref. No. Max. Cap. Vernier Condensers
WC 159 ‘001 mfd. 19/9
WC 160 ‘0005 A . 17/6
WC 161 ‘0003 . 15/-
WC 162 ‘00025 14/6
WC 163 *0002 r 14/-

Utility lowy loss condensers are also made in non-vernier
types and the prices are 5/- less in each size.

"COM PONENTJ‘

WILKINS & WRIGHT, LIMITED

Utility Works Kenyon Street Birmingham

E.P.S. 33
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OUTSTANDING!

The outstanding feature of the Etherplus -
Concerto I..F. Transformer is fonal purity.
If you want excessive resonance and mush you

must use another transformer. Such harshnuess is
entively lacking in the Etherplus + Concerto.

Completely shrouded in nickel-plated case. One-
holefixing. Extra bracket for baseboard mounting.

If your dealer cannot supply, post free from address
(Forcign postage extra).

below.

Fixed
Retail
PRICE

12/6

W.61 Ratior:g
W, 62 Ratio1: 3
Wwje3 Rauoi:2

MANDAW

9-15, Whitecross St. 3
London, E.C.1 1

NP

Board
Bracket

(included)

=
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i| SAXON GUIDE 1o WIRELESS

This book explains everything you wish to know about Wireless, and
enables any beginner to make Wirelcss Sets which are unequalled in
price, quality or efficiency.

FULL INSTRUCTIONS WITH CLEAR WIRING DIAGRAMS

B
8
i
¢
are given for making SUPER EFFICIENT CRYSTAL SETS, DUAL
AMPLIFIGATION RECEIVERS, SINGLE VALVE SETS, oNE AnD B
TWO VALVE AMPLIFIERS; TWO0, THREE AND FOUR-VALVE
TUNED ANODE ALL-WAVE RECEIVERS AND THE VERY LATEST B
TYPE OF FIVE-VALVE RESISTANGE CAPAGITY RECEIVER. B
NO SOLDERING, NO SPECIAL TOOLS, % PAGES
NO KNOWLEDGE REQUIRED. With this Price 1
book any beginner will make a Wireless Set for
one-fourth the price he would pay for an instru- t
ment not half 80 good. If you are not. more 1han
satisfied, return the book and your money will be rcfunded I
SAXON RADIO C€O. (Dept. C.). SOUTH sHORE, BI.A(ZKPOOL
AR I E EE S D KA G e RN ORGE MEe N W l

That New Set For 1926—

Save time and money by buying complete equipment from us
We specialise in Cabinets, Panels and Components for
all “RADIO PRESS " Sets.

Try SALIENT SOLDERING FLUX—6d. per tin
Guaranteed free from corrosive action, clean in use,
no spluttering and a sound electrical joint.

Write for our 8o-pp. List—«SALIENT FEATURES"”
—containing Hints and Tips on panel construction, Care
and Use of Valves, Pole Finding Paper, etc., details of a
unique 5-ValveSet—in fact a mine of useful information.

“S. A. CUTTERS,” LTD. pic. 6.

18, Berners St., London, W.1 (,dunded on)
Telephone : Museum 6273 M SO N Rt

404 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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{(you canuse an ordinary tetion saw
it ‘you haven’t a hacksaw), each
piece containing one valve socket.
It is necessary that the valve socket
should not screw right through the
ebonite, and as the tapping of a
“blind ” hole may present some
difficulty, the constructor is advised
to follow the method given.

The valve-holder and terminal
strips may next be secured to the
baseboard. Those who so desire
may easily make the terminal
strips, by taking one piece of
ebonite 33 in. by 1} in., and another
sin. by 14in,, % in, being a suitable
thickness, and drilling four holes
1lin, apart in the longer strip, and
two holes 2} in. apart in the shorter
strip, for the terminals to pass
through.

Winding the Choke

The construction of the H.F.
choke L, is very simple indeed, all
that is necessary being a piece of
cardboard or ebonite tube 2} ins.
in diameter and 3} ins. long, and
some No. 20 d.c.c. wire. Seventy

turns are wound on, after which the *

tube is secured to the baseboard
by passing a screw through a hole
previously drilled near the edge
of the tube.

Ture WIRELESS CONSTRUCTOR

A photograph showing coils and valve inserted.
The aerial coil L, consists of a single turn only.

Internal Connections

The wiring may now be under-
taken, and care should be exercised
to see that the leads are well
spaced. The lug of the grid con-
denser is soldered directly to the
grid lug on the valve-holder, and

e

TELEPHONES ®

===

LINE QF §°

e -5

"

—an-2

Fig. 3.—The practical wiring diagram, showing
the relative positions. of the coils.
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a lead is taken from the junction
to the grid-leak. A flexible lead
has been used to connect from the
lower end of the tuning condenser
to the coil, in order that the tapping
on the coil may be adjusted to a
point such that reaction is just
sufficient over the whole range of,
the tuning condenser. Flexible
leads are also used from the aetial
and earth terminals to the socket
for the aerial coupling cail, in order
that the degree of coupling may be
varied if necessary. The remainder
of the wiring is simple and calls for
no further comment.
The Coils

The next point in the construe-
tion which calls for attention is
the winding of the coils. This will
be found quite easy if the following
directions are carefully carried out.
First, obtain a piece of tubing
(ebonite or cardboard, or even a
jam jar will do) about 3in. in
diameter. It is best to enlist the
assistance of another pair of hands,
in which case one person can hold the
coil of wire while the second bends
it to shape round the tube. When
winding the coil, take care that the "
first turns do not slip off or un-
twist themselves as subsequent
turns are put on, as if this happens
the finished coil will present an
irregular appearance, different turns
having different diameters. Wind
on closely 14% turns, and then
release the wire, which will spring
out slightly to about 3} in. dia-
meter, absorbing the extra half
turn in doing so. The coil is then
cut off the hank, and is laid aside
while the ebonite supporting strip
is drilled, as shown in Fig. 5.
Holes are drilled }in. apart, % in.
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Fig. 4.—Calibration curve of the receiver, plotted frcm
wavelengths of stations heard with this- set.

being the correct size drifl to use,
but if such a drill is not to hand,
one }in. in diameter may be used;
the only difference being that in
the latter case the wire will be a
loose fit in the lioles instead of a
tight oue as in the former case.
Now take hold of the extreme
tiens of the coil, and gently pull
apart, nutil on releasing the turns
the coil does 1ot spring right back
to its initial close-wound condition.
The ebonite strip is then threaded
on to the coil, turn by turn, and the
ends of the coil are then turned

-

1 - 4"
S T Y T e
[35644 o540 bbohl

- ;
N\ Holes to Take wire <

Fig. 5. ~-How the ebonite coil-
supporting strip is drilled.

down at right-angles to enable thent
to be inserted in the sockets pro-
vided.

The Wire to Use

Mention niay liere be made of
the fact that No. r2 gauge copper
wire varies somewhat, sonte speci-
nrens being much miore tongh and
springy than others. ‘The wire
used was quite workable, being of
just the right stiffness to ensure
rigidity without undue difficulty
of winding. It was obtained from
Messrs. Scientific Appliances, of
Sicilian Avemie, W-C.1.

The aerial coupling coil cousists
of one turn only, this being quite
sufficient to give maximum signal

strength. It is quite possible,
however, to dispense with this coil
entirely, coupling being ecffected
by laying the aerial lead along the
back of the baseboard.

Testing Out

The set.is now complete, and
may be tried out. It is advisable
to test the filament circuit before
the H.T. is joined up, in order that
any fault may be detected before
damage results. It is a good plan
to join the accumulator across the
H.T. terminals and to see if the
valve lights up, 'in which case
something is wrong aud the wiring
should be carefully examined hefore
proceeding further.

The Valve

With regard to the valve, almost
any good receiving valve suitable

for a detector may be used, but,

personally I prefer a valve such
as the D.E.5B, or similar type in
other makes, owing to the smooth
control of reaction that is possible
with this class of valve. Having
joined up the H.T, I.T., aerial,
earth and telephones, the valve
may be switched on and the tuning
condenser set at zero. The reaction
condenser is now slowly rotated
from zero, until the set reaches the
oscillating condition, when both
condensers are slowly turned, by
means of the fine adjustment knob,
until some signals are picked up.
The necessity for slow movement
of the condensers must be empha-
sized, as it is quite possible to miss
a signal by turning the condenser
too quickly. It must also be
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remembered that it is necessary
for the set to be just oscillating—
in other words, if the reaction
condenser is increased far beyond
the point at which oscillatiorr
commences, it is very easy to miss
a signal.

Grid Leak Adjustments

The grid leak should be adjusted
so that the set slides smoothly into
oscillation, while the tapping clip

‘must be set at such a point that

oscillation is obtained over the
whole range of thie tuning condenser.
Once this point has been found
(with a D.E.5B valve ahout 4i
turns are required), 1o further
adjustnient is necessary, hence the
tapping is not shown variable iir
the circuit diagram,

Test Report

The receiver has been given, a
thorough- testing out, and large
numbers of stations have been
received.

The tuning range is from réughly
27 metres to 8o metres (11,111 ke.
to 3,750 kc.). KDKA’s 63 metre

‘transmission comics in at about

135 degrees on the tuning con-
denser, while the amateur wave
of 45 metrés comes in around Sy
degrees. ;

Among the stations heard were
WIZ, WQO, KDKA, WGY,
(American); 1AU, 1RM, 1CO,
(Italian); S2CO (Finland), N1:BB
(FHolland), SMUK (Sweden), and

Earth connections at the Post
Office Station at Rugby.
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This new shock - absorbing
socket prevents the trans-
mission of outside noises
and vibrations to the fila-
ments. The effects of street
traffic, indoor footsteps and
resonance  (often  inau-
dible to the human ear
and yet constantly causing
distortion), are completely
dissipated because the valve

is securely floated on de-
licately adjusted springs. So
strongly constructed are
these springs that the tight-
est valve can be inserted
or removed without fear of
damaging - them. @ EACH
SPRING HAS ONE TURN
ONLY. Bakelite construc-
tion ensures high insulation,
low capacity and sturdiness.

There are terminal connections for the experimenter and soldering tags for the per-
manent set. The Benjamin Clearer Tone Valve Holder is easily cleaned—little -or
no dust can collect in the sockets.

The springs themselves form the
valve pin sockets. No soldered
joints—all one solid metal piece
from tag to valve leg. No flexible
wire connections. The spring
supports are not affected by
stiff bus-bar wiring. FOR
GOOD RECEPTION WITH
§ DULL EMITTER VALVES

BENJAMIN CLEARER
TONE ANTI . MICRO -
PHONIC VALVE HOLDERS
ARE ESSENTIAL.

FILAMENT RESISTANCES
ON BAKELITE MOULDINGS

Sectional View

BEN/JAMIN

CLEARER TONE VALVE HOLDER

(ANTI-MICROPHONIC)
BRITISH MADE Pats. Pending.

7 ohms - - 2/3
15 chms - - 2/6
30 ohms - - 2/6

FINSTON MANUFACTURING CO.. LTD.

45, Horseferry Road, London, S.W.
VICTORIA 1644

Spring Feature

= —— " FROM YOUR DEALER OR DIRECT FROM
MAKE Cumam iy THE BENJAMIN ELECTRIC LIMITED
ready for assembling ana polish-
. nctog <l cabinet gan be Brantwood Works, Tariff Road, TOTTENHAM, N.17
istaction g1 Prices
YOUR et o Il : v
OWN H;l:sgc:;:zi pé?ixsh:g? 8/3.976: . The Benjamin Battery Switch gives perfect battery current control. 2/~ each. l
R asian Timber ¥ard
CABINETS" i Taix
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l1.S. Transformers give Pnequal'ed Service

I
I

{ -

faithful

for
HE U.S. Super Trans-
former will satisfy

your critical ear, for it
faithfully
every tone and sound.

reproduces

i M dera
: sayt of the U.S. Sup.r
: v nifo mer —

t “Tke presenl Instru-
: meitl, if the aighqu ity
i of lhe specimen sub-
: mitted is an irndication,
: ca. be heartily recon-
: wmended, and indicates
: thevast siridesthat have

: the design of really
: effective  transformers
i forL.F.amplification.”

reproduction

It begins with the selection
of the finest possible ma-
terials and continues with
the skill of U.S. Radio en-
gineers and craftsmen
applied at every stage of
manufacture, and the fin-

Wireless '

: been made recently in

February, 1926

You, also, can
increase your salary

“After 17 years with a
T.ondon Engineering firm, I was
receiving only £4 10s.0d. a week,
but becoming an I.C.8. student
in Civil Engineering, I quickly
got an appointment at £1,000 a
year, which steadily increased
to f2,500! "

Many thousands of such
messages from grateful students
have bheen received by the International Correspondence
Schools, the originators of

SPARE TIME STUDY BY POST

The I.CS. Diploma is known, valued, respected, in every
country. It is an insurance against unemployment, and wins
prosperity and happiness for its owners.

Sik  HarRoLD BowbeN, MANAGING DIRECTOR OF THE

RarLkEicH Cvcre Co., LD, NOTTINGHAM, 8ays —
“The Diploma of the I.C.S. in the hands of an ambitious
man can carry him far, as it has carried thousands. To
possess this qualification is proof of a sound, thorough, and
specialised education in the subject representing that
man’s vocation.”

The I1.C.S. originated spare-time technical training by post 34 years azZo, and
is by far the largest institution of its kind in the world. It has teaching centres
in eleven countries, and students in fifty.

Write to-day for full information as to how the LC.S. can

help you in your chosen vocation. There are 300 1.C.S. Courses,
of which the following are the most important groups :—
Wireless Telegraphy (Elementary and Advanced)

i _ . 1 Advertising Engineering (ali Professional Exams,
The capacity for true re ished product reaches the | Arahitecturs s hes) G e e
production of the broad- highest pitch of technical Building French and Spanish Showcard Writing
| X 2N _ excellence. | Commercial Art General Education Textiles X

casting artist is builtdeep T o« f f)omm;:cinl Tll';lining yu};ﬁ Gardening gimtliow ll)(ressm'_:
5 H aaghtsmanship lumbing oodworking
into every U.S. Super FBicE Guaranteed | p ;
- # P 18/6 .Ri3, ||| International Correspondence Schools, Ltd.

ransformer. U= S e b 172, International Buildings, Kirgsway, London, W.C.2
BRITISH MADE THROUGHOUT :

—and another U.S. 4LL BRITISH product

TWO-VALVE CABINET SET

Complete with coils for 300-
500 m. Switched by our unique
method of Autostat switching
making control simple and perfect

PRICE
£6:5:0
3 Valve
£7:17:6

Including
Marconi Royalties

——

THE US. RADIO COMPANY, LTD.

Radio Works, Tyrwhitt Road, Brockley, S.E.4

‘Phone: Lee Green 2404,

Wires: Supertran, Lewis. London.

The Rechargeable
H.T. BATTERY

60 VOLT BATTERY 40/

For particulars wrile lo:

Radio Equipment Co., Ltd.
5, Dyer’s Buildings
HOLBORN, LONDON, E.C.1
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A back-of-panel view showing the layout of the baseboard
components, which should be rigidly adhered to.

many others. The Post Office
experimental station GsDH at
Dollis Hill, which sends on 50

metres, may be picked up at
practically any time, and serves
as a useful indicatiom of the

position of the condenser at which
that wavelength is received.

Additional coils may be made
for different wave bands, one of
seven turns reaching down to 20
metres (15,000 ke.).

Calibration Curve

On page 406 you will see a calibra-
tion curve of the receiver, from
which it is possible to read off
condenser settings for various wave-
tengths, or vice versa. In place of
wavelengths on the vertical scale,
you may have frequency in kilo-
cycles, and this is probably the,
better way of setting out the chart.

The curve shown was obtained
by noting the condenser readings
of stations' whose transmissions
were of dependable accuracy, and
marking these off on the squared
paper. In doubtful cases a pre-
viously calibrated absorption wave-
meter was used for checking
purposes.

It will be necessary for you to
make up another chart of your own
receiver, as the ome given only
halds good for my set, and will be
changed by slight alterations in
wiring, coil making, and so omn.
You will find it quite easy to draw
the curve if you follow the method
given above.

i e Tl i e T i ™ i T e M T e e e e e e e e

L Simplifying Tuning -~

:.Mv.mms““v.v.w“mmwwm--.-.W“-.\-\.-.w.-.-.

T is essential in a receiver which
is intended for operation by
other members of the family

that some simplified method of
calibration should be adopted.
Instead of rotating the condenser
dials to some cabalistic number
predetermined from a graph, some
easy way of indicating the con-
denser reading corresponding to
the wanted station is desirable.

The Usual Method

* When two condenser dials are
calibrated in this maoner the
position of the dials is usually read
off against a mark vertically above
the condenser spindle.  The disad-
vantage of this is that one’s atten-
tion is required at two different
points, making simultaneous tuning
difficult, but if both dials read off
at a single point between them,

* or, better still, by the method
indicated in Fig. 1, the operation
is very much simplified.

Use of Ivorine Discs

For this method the ebonite
condenser dials have attached to

"

T Ty

their backs with Chatterton’s com-
pound or small screws, discs of
ivorine, 5in. in diameter, on which
the call signs are to be printed.
The variable condensers are
mounted on the panel so that the
ivorine dials almost touch. The
diagram given in Fig, 1 precludes
the necessity of further details,
exgept the method of calibration.

Calibration

The condensers are adjusted to
the best position for the reception
of a station of known call sign, then
a line is ruled on both discs passing
through the tangential point and
at right augles to the common
tangent, as shown in the diagram.

This procedure is carried out
with as many stations as possible,
and all that is necessary in order
to repeat a setting is to turn the
condensers until the two markings
with the call sign of the required
station are in the same straight
line. B.G.R. H.

Fig. 1.—How the ivorine discs are marked and used in tuning,

409
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N the early days of wireless,
when we patted ourselves upoa
the back, as (metaphorically

speakifg, naturally) we not infre-
quently did, our reason for doing
so was usually -that we had
accomplished some phenomenal
piece of long-distance reception, or,
at any rate, that we had been able
to bring our friends to believe that we
had doneso. Wherever wireless men
were gathered together, in train or
tram or bus or smokingroom or den,
someone was sure to say quite
casually, aftet a pause in the
conversation, “Oh, by 'the way,
did you fellows hear so-and-so the
other night ? ” He would mention
some fearfully far-away station,
and would then go on to recount
how, whilst twiddling his knobs
absent-mindedly he had suddenly
picked him up, and had subse-

...a barrel organ in full blast .I ‘e

quently been able to tune him to
enormous strength. Those were tle
days before the loud-speaker became
an almost universal fitting, and
when we wished to lmpress our
hearers we always said ‘ perfectly
audible with the phones on the
table.” Now, if you can hear a
transmission faintly by pushing
your head as far as it will go into
the spout of the loud-speaker you
inform anyone who will listen to
you that it could be heard in any
part of the house, and that even
with the window shut the music
was quite distinct in the street
outside. There is not the slightest
need to add that the music was that
of a barrel organ which happened
to be in full blast at the same time.

The Modern Radioliar

The radioliar of to-day scorns to
recount mere feats of long-distance
reception. The thing has been done
so thoroughly that there is now
little credit to be obtained for
reporting reception of American
broadcasting stations even on a
single valve, and only one mman has
yet had the face to hear KDKA on
a crystal.

Distance Despised

Amateurshave spanned the whole
world now. It is a nightly occur-
rence for several of them to converse
about nothing in particular with
others of their kind in Australia
and New Zealand, and in the more
distant portions of this globe of
ours. Sometimes a novice, a
complete and utter begiuner, who
does not know the ropes, will think
to obtain a little udos by mention-
ing in the company of his betters
that he has heard Constantinople or
Kandy; but he will soon discover
from the patronizing lift of their
eyebrows and the heavens-what-
next shrug of their shoulders that
he has struck the wrong line. The
modern radioliar eschews all
reference to distance or DX, as
the initiated would have called it
in the dim forgotten past of a
month or two ago, and concen-
trates entirely upon selectivity.,

The Good Old Days

You see, this problem of selectivity
is enormously important at the
present time. Long before you,
dear reader, were born or thought of,
in the wireless sense, experts such
as myself were listening to wireless
telephony. We had Writtle on 400
metres—1I think it was 400 ; in any
case I need not give you the
kilocycle equivalent, for we did
not bother about such refinements
then. Then came Croydon and the
other air stations on goo, whilst
above them was the Eiffel Tower
on 2,600. It was comparatively
easy, then, to design a set which
would enable you to receive Writtle
or Croydon or the Eiffel Tower at
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will. What I mean to say is that
it was only in the case of the most
amateurish- receiving plant that
you lieard a deep bass voice saying,
‘“Hullo, -Handley Page, Beer,
George,” in the middle of a piano
solo by Captain Chuckersley, or
“Will you give me your position,
please ? ”’ superimposed upon a
weather forecast in French from
FIL,.
Funny Noises

Now all is different. Though I
cannot say that I have bothered
to count them, they tell me that
there are over a hundred European
broadcasting stations working upon
wavelengths between 300. and 500
metres, or, if you prefer it, with
frequencies ranging from 1,000,000
to 600,000. _Tlierte may be“®a
hundred for all T know ; I can well
believe, after having tried to catch

some of them, that there are a
thousand. On second thoughts 1
believe that there are about six
broadcasting stations and gg4 funny
noises. All are as funny as each of
the rest, but some of them are
more So.

New Worlds to Conquer

Since all these stations are pour-
ing programmes into the aether o’
nights, it is quite obvious that
we wireless folk must make appa-
ratus capable of receiving each
and every one of them. I have
read heaps of articles written by
Those Who Should Know on what
wireless teaches us.and things of
that kind. They all show that
though we do not really know it,
because the process is a painless
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PRECISION

FOR TEN SHILLINGS

AT apricewith-
in the reach
of every amateur
this  Condenser
gives resuits that
Bur prise even
those who are
accustomed to
expensive instru-
ments, It is a
triumph of engi-
neering skill. Ball
bearing spindle,
low loss design
compensate d
Square Law
Tuning; these
things mean
precision, signal
purity and wave-
{ength range.
“['welve months’
guarantee  with
every instrument

The "owyer-Lowe

| ’
“POPULAR” CONDENSER

. AMPLE

: are Ready.

: by return post free if :

: you order direct from :

: BOWYER.LOWE Co.,
Lid., LETCHWORTH

SUPPLIES :*
Delivery :

BOWYER-LOWE
MATCHED
H.F. TRANSFORMERS

EVERY Transforraer
individually tested
egainst standards and
guaranteed to ma tch
every other in its mnge.
NO special matchin,
cessary, Allranges%r
650 to 2,000 metres and
up supplied. Also special
Neutrodyne Unit cover-
ing 800 to 600 metres, All
ranges at uniform price

7/-

Order direct or
Jfrom your Dealer

BOWYER-LOWE
SWITCH PARTS
for
PANEL MOUNTING

|
|
|
|
i

Ri131R1T W??

OMPLETE Sets of
parts for making Stud
| (2 to 10 way) and Series
Parallel Switches, sold
l in boxes with drilling
template. Parts include
{  Btuds, Stops, Switch Arm
i and Knob, and all nuts,
All brass parts lacquered
Invaluable to every
experimenter

8TUD

SWITCH 2 / 3
PARTS

SERIES

PARALLEL

SWITGH 4 / -
PARTS

’ Order direct or

from your Dealer

“Heat proof — Accurate:

Fixed condensers are important units in a radio receiver and
should be carefully chosen for sustained accuracy. A poorly
made fixed condenser varies with every temperature and
humidity change, and directly affects the efficient working
of your set.

Sangamo Fixed Condensers are guaranteed to be accurate
under all conditions. Neither the intense heat of soldering or
the rain-soaked atmosphere will impair the accuracy of these
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GENUINE
HICH
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condensers. Made of smooth brown bakelite in all standard
sizes and supplied with or without grid leak clips. Ask to see
one at your usual supplier.

» -

TRADE INQUIRIES INVITED,
THE BRITISH SANGAMO Co., Ltd.,
Ponders End, Middlesex.

For the first tims this season wa have a stock of these famous batterics and
we are therefore mlvunng customers immediately so that they may know that
HELLESEN BATTERIES are available from stock for the first time in thres
years. Suchia demand is in It=elf the best recommendation possible.

MORE EXPENSIVE THAN SOME OTHERS
THEY SELL ON QUALITY BECAUSE—

THEY ARE CHEAPER TO USE!
DELIVERY FROM STOCK

A.H.HUNT,Ltd., Dept. No. 15, Croydon, Surrey
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EARCH where you will, you'll find no Transformer
possessing such a universal reputation for richness of
tone. The most fastidious listener is enthralled by the
manner in which the Eureka interprets with astonishing
mastery the true spirit and charm of Radio music. The
incorporation of these same pre-eminent principles of
design in models costing only 15/-, for the first time permits
the most inexpensive Receiver being assured a fidelity of
reproduction beyond reproach.
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one, wireless is making us more
musical and more esthetic and
more appreciative of poetry and
all sorts of things like that. Now
every night there are scores and
scores and scores of messages to
our better selves being broadcast
from all stations in Furope ; would
it not be a thousand pities if we
failed to make use of the oppor-
tunities for self improvement which
are ours for the asking ? Have you
ever spent an evening with a
friend who possesses a set claimed
to be capable of tuning-in simply
dozens of stations? 1 know of
nothing more calculated to-produce
mental uplift. Placing you in a
comfortable chair, and providing
vou, if he knows what is what,
with a good cigar—he begins
to twiddle knobs and things. From
the loud-speaker there issues a
curious noise such as might be
produced by a German battalion
about a mile away immediately
after the issue of the soup ration.

An Improving Evening

“Northolt simply blotting out
Brussels,” says your host. He
twiddles again slightly, and "in
comes a burst of music which
sounds as if it is being filtered
through screens of cotton wool.
It is accompanied by a kind of
000-000 000-000 000-000
noise, which he tells you is a
heterodyne. You knew that much
already. He says that he will now
get Rome. What he does get is
mainly a Morse message from a
cross-channel steamer asking some-
body to send on the ski boots that
somebody else has forgotten. There
'3s ‘a world of uplift in this. And
all the time he keeps on giving you
snatches of 210, which really

....if he knows what’s what. . ..

sound quite jolly. If he does
happen to get Radio-Iberica or
Radio-Toulouse or Glasgow or Bir-
mingham, or some other station
that comes in quite well, he twiddles
them out at once, saying ‘‘Oh,
that’s only Radio-Iberica, Radio-
Toulouse, or Glasgow or Birming-
ham. Any fool can get those.”
At the end of about an hour,
when you have finished his cigar
or your own gaspers as the case
may be, you rise and shake him
warmly by the hand, thanking him
for a most improving evening. You

THE WIRELESS CONSTRUCTOR

then go home, just in time to hear
the last part of a local station’s
programme on your own set, and
that is that. -

The Experts

From what I have said you will
see at once that if you want to
get the best out of wireless it is
essential to construct or to own
a selective set which will" enable
you to tune in all these European
broadcasting stations just when
you want them. If you ask friends
round they are quite sure to de-
mand that you shall take them for
a trip over Europe with the help
of your receiver. Should you stast
with 2I,O, and after hectic attempts
at tuning, pick up the same station
again and again you will find
them cold and unappreciative.
Bring in fifty snatches from fifty
stations, and all your friends will
feel that you are a genuine expert
and that they.-have spent an evening
which has really meant something.
The expert of to-day has brought
selectivity to a fine art. I know
a man who claims that the selec-
tivity of his receiving set is such

‘that he can separate the trombone

from the rest of the instruments
in an orchestral piece.

How it is Done

It is some little time now since
we first realised that our receiving
sets were far from being all that
they might be. We thought that
they were doing quite well until
somebody exploded a bomb amongst
us by writing articles entitled
“How about your Condensers ? ”
Thousands of condensers were flung
forthwith into thousands of dust-
bins.

Are ——s Worth While ?

The low-loss condenser be-
came the fashionable component,
and everyone of us fitted them.
Just as we were beginning once
more to pat ourselves (metaphori-
cally still) upon the back another
expert bombed us once more by
inquiring whether low-loss con-
densers really mattered. Faint
but pursuing we told each other
that low-loss coils were the thing,
and that if you wanted decent
reception you must not think of
using anything else but copper
wire about as thick as your wrist
for your inductances and winding
it upon specially designed formers
which take up an unconscionable
amount of room in the receiving
set. For a time all was as merry as
the proverbial marriage bell ; but
just as wedding bells are generally
followed by a bump to earth, so
low-loss coils met their Waterloo.
Were they worth while? For-
bidding rows of figures interspersed
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with cabalistic signs seemed to
show that the matter was at any
rate doubtful. For a spell the
conversation of enthusiasts con-
sisted of nothing but x-squareds and
pi’s and omega’s and things of that
kind. Every man you met had a
worried look—and really I do not
wonder. And then somebody
showed that the aerial ruined all
selectivity, and somebody else that
the crystal was at the bottom of

. .he can separate the trombone..

all the trouble, and somebody else
that the valve was as bad as any-
thing else, if not worse.

The Solution

The only thing, so far as-I can
see, if you want really firstrate
selectivity is to construct a re-
ceiving set which will require
neither aerial nor earth, and will
contain no coils, no condensess,
no crystal and no valves.

Meanwhile we shall carry on some-
how with our present hopelessly
inefficient apparatus, contenting
ourselves with receiving half-a-
dozen stations or so of an evening
and missing the soul-stirring mes-
sages of the odd g9g94. We shall
probably go on trying round for
the Continental stations eud hearing
Northolt, and the French sparkers,
and the Channel boats, and the
Ulster police, and duets, or trios or
quartets, or even quintets, be-
tween various members of the
broadcasting brotherhood. We
shall also chase Radio-Toulouse
up and down the scale, wondering
whom he is going to heterodyne
next, and probably finding out
before we are very much older.
And all of us, young and old, high-
brow and low-brow, expert "and
beginner alike, will tell each other
little tales of how we can receive
this station or that without the
slightest interference "from any
other.

The Low-Loss Conscience

For conversational purposes
spark signals, mush, atmospherics,
heterodyne whistles, and music
from other stations are not counted
as interference. After prolonged
consideration I have come to the
conclusion that the ‘sccret of real
selectivity is to be found in the
low-loss conscieuce. :
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HE subject of the effective
i insulation of aerials is not

a mnew one—it has been
dealt with many times in this and
other Radio Press journals. Yet
‘the design of the insulators
employed for this purpose deserves
careful consideration, and before
describing the methods of making
the insulators themselves I propose
to discuss, quite briefly, the
theoretical side of the question.

Why Insulators are Used

The purpose of the insulators is
to prevent the energy induced in
the aerial by the incoming oscilla-
;tions from being wasted by leaking
“directly” to earth wvia the rope
halyards, masts or other aerial
supports. Were we dealing with
direct currents, it would be
sufficient for us to interpose a
length of badly conducting material

—t1.e., material with a high elec-
trical resistance—between the rope
and the "aerial wire. ~But the
currents induced by the aether
radiations alternate at high fre-
quencies’ (from about 1,500 to 600
kilocyéles on the B.B.C. band),
and it is a well-known fact that
high-frequency currents can pass
through a condenser with an ease
depending on their frequency and
on the capacity of the condenser.

Lessening Capacity Effects

In the ordinary aerial system
we have a condenser, the * plates ”
being represented by the aerial
wire at high potential due to the
incoming oscillations and the
halyard ,at approximately earth
potential, - the dielectric between
the plates being provided by the

insulator used, and in order to.

reduce H.F. losses to a minimum,
the capacity of this ‘condenser ”
must be made as small as possible.
The capacity of any two-plate
condenser can be reduced by the
following methods :— .

(a) Decreasing the size of one or
both of its plates.

() Using a material of lower
*specific inductive capacity ”* or

Insulators o

Several home-made insulators are described below—some for O
permanent use and others for employment in emergencies o

Heccsscoss0025250922

¢ dielectric constant ” between the
plates.
(¢) Increasing
between the’ plates.
(d) Placing one or more extra

the distance

“condensers in series with it.

Which Methods can we Use?

Methods (a) and (b) are of little
use to us in the present case.. In
the first place, the * plates ”’ of the
‘“condenser ’ are the rope and
wire, and, therefore, of fixed size.
Secondly, all the insulating mate-
rials we are likely to employ—

l[bon//e Jube or Bushes

Fig. 1.-—Ebonite inserts in a

wooden strip form a useful

insulator.  Three-ply wood
may be used.

ebonite, porcelain, glass, mica,
rubber, etc.—have high dielectric
constants. However, we can use
the other two methods—(c) by
fixing the rope and wire at opposite
ends of an insulator which separates
them widely, and (4) by adding
further “condensers ’’ in the shape
of extra insulators between the
aetial and halyards. r

Common Types

The ordinary ‘‘shell,” “egg”
and *“reel” insulators do mnot

Fébruary, 1926
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| Making Your Own Aerial
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fulfil condition (c), as the wire and
rope are separated by only a thin
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layer of porcelain. The remedy in

this case is to use several insulators
in series at cither end of the aerial,
thus reducing both high-frequency
and direct-current losses. There are
now on the market various glass
and porcelain insulators which do

not suffer from this fault, but they

are often more expensive than
those of ordinary type.

Home-Made Insulators

Below I desctibe several insu-
lators—all of which may be easily
and cheaply constructed at home
—in which consideration has been
given to these points. They also
possess adequate  mechanical
strength, if made carefully, and
should prove satisfactory .in con-
junction with any aerial of ordinary
[ L » Or (11 T ” typ()‘

Use of Ebonite Inserts

Thie first, shown in Fig. 1,
consists of a strip of wood about
4in. long and }in. wide by, say,
}in. thick, in which two holes are
bored to take short lengths of
ebonite tube or bushes. The pieces
of tube should have an :external
diameter of about £in., and each
be 3in. long, so that they project
slightly on either side of the wood,
to allow the rope and aerial wire
(to be threaded through the tubing
at opposite ends of the insulator)

to clear it. If the wood is dried out

A photograph of the ‘weatherproof '’ insulator
described in this article,
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In Radio communication the leiters “ Q.R.L." followed by an
interrogation mark mean ‘“Are you receiving badly?” If such is
the case the station in reply sends “Q.R.L.,” *“ I am receiving badly”

3 3 ? v .} 00 =
—are you receiving badly?
Possibly some component in yourreceiver, itself working inefficiently,
is impairing the good performance of other units in the circuit!

Seek it out—replace it with an @) Component. A set incorporating
MB Components gives a consistent standard of results that is
practically perfect, obtained through every unit in the circuit
working in complete harmony with the others.

@ Fixed Condensers and Grid Leaks will make an appreciable
improvement in the range of any circuit.

A @ L.F. Transformer, followed by a @ Resistance Capacity
Coupling will give perfect loud-speaker performance. Your dealer

stocks them.
#@P Mica Fixed Condensers @B Resistance Capacity
Are of the permanent capacity engraved Coupling

thercon.  Are instantly interchangeable.  Consists of three well-known MB) units (—

Each a ‘005uF Mica Fixed Condenser, a 0'5M03

0°0001+F to 0:0009~F (030) .. 2/6  Leak, and an 80,0000 Resistance mounted
0001 4F to 001 #F (031) .. 3= N ebfl::e bases Ppicesy

o : 05 iy omplete with base (as illustrated) .. 12 6

(LS o2 ey ORI A X)) S o i Anode Resistance only, with clips .. 4/6

(Two clips are supplicd with each condenser) Leak only .. - i o R

Above mounted on ebonite. base with ter- Condenscr only of & = om0
minals as illustrated, any vaiue, 1/- extra  Base only, with fittings e .. 36
MH L.F. TRANSFORMER -  Price 21/~
@B Grid Leaks ®P Anode Resist- "o g 1eak and

ances -
Al values 2/8 each. All values 4/6 each. Condenser Unit
(Each supplied with two
Mounted on cbonite base. clips). Mounted on ebonite .
1/- extra, base twith termipals, all Price .. .. 5/-cach
values, 5/¢ each.

Head Office & Workse , & Londoo Office&HRolesalo Skowrvomss,
WEXHAM ROAD, SLOUGH L M M@@DIEJ HASTINGS HOUSE. |
BUCKS. =) NORFOLK ST.STRAND.WC2

Manufacturers of Wireless and Scientific Apparatus T

Jelephione:Sroucn 4418442° ~ WEXHAM ROAD. SLOUGH. BUCKS: Telephone:CentraL 8272

YELEGRAPHIC ADDRESS: RADIETHER, SLOUGH.. CABLE ADDRESS: RADIETHER , SLOUCM
e R R

Baiclays Aa.

In replying to advevtisers, please meniion THE, WIRELESS CONSTRUCTOR, 416
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Essential for

power amplifiers

of the order of 30 milliamps

TheM-LL.F.
Transformer.
| Three ratios,

* There is no

) Transformer

that . distorts

less,” battery.

% SN —— )

tension batteries. Supplied from the usual 4 or*
6-Volt Accumulator, it generates H.T. current
for Power Amplifying
Valves. Mechanical noise and current ripple are entirely
eliminated owing to special features of the design, and the
Two Voltage Type incorporates LT, Choke, double
smoothing eircuit, and Variable Intermediate Voltage and
full Variable Voltage Controls all in one case.
supply up to 80 volts for Detector Valves and up to the full
voltage of the machine for Power Amplification Valves.

THE M-L anode converter dispenses with high

It will

Current consumption is extremely low owing to the high
efficiency of the motor, and the M-L anode converter is a
much cheaper source of H,T, current than any H.T,

We shall be glad to send full particulars of all types of

M-L anode converters on request.

Two Voltage Types
Type BX (6-70/120v. or
4-40/80 v.) £12 15 0.
Type CX (12-70/300 v.)
£15 0 0.

We also make Single
Voltage Types.
Type D is specially
designed for Trans-

mitting purposes

S. SMITH & SONS (M.A) LTD

179-185 Great Portland Street,

Telephone : Langham 2323
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London,

w.1

E.P.S.a12.

February,

LO-LOSS COILS

No.25 .3 No. 75..2/0 No.200..3/6

No.35 .. /6 No.100 .. /% No. 250 .. 3/9

No.50 .. L/9 Noi150 ..%2/9 No.300 .. 4/0
No. 175 .. 3/3

Obtainable from all Dealers

FINSTON MANUFACTURING Co. Ltd.
| 45, Horseferry Road, London, S,W.1
k 'Phone : Victoria 1614

_J

Liberty Permanent Detector

The Original One-Hole Fixing Detector
Stop Fiddling with Cat's Whiskers

Tl
|

iR shuse Technical Reports ﬁﬁ;{,
Jmfing Amateur Wireless : | actual
Lasist jog Popular Wireless: | 2rad,
e Wireless Weekly:  jpad fully
‘Liberty.s g\::n{l‘n-

FIXING.— One - hole
clips or by fwo pieces
copuer wire to existing
detector terminals,

50% more efficiency
. _509% lower price
‘‘THE 100 % DETECTOR

The " Literty’ Detector gives
more sensitive reception Per-
manently than a cat’s whisker
ives Temporarily. No hunt-
ing for that *‘special spot’' los
by the slightest vibration. The
*"Liberty ' is entirely un-
affected by vibration, sensitive
all over, and that loud spot can-
not be lost.

Radi-Arc Electrical Co., Ltd
Bennett Street, London, W.4

dealers or direct
PRICE 3/6
COMPLETE

WHY NOT?
Get out your STAMP COLLECTION
while you are listening in and
DOUBLE the pleasure of your leisure!

Write now for our New Season Gratis packet
of NOVELTIES and NEW 1SSUES (14d. Post
Free). APPROVAL Selections for ALL
CLASSES. 30,000 Varieties., Albums. Access-
ories, Packets. Collections. ILLUSTRATED
PRICE LIST, 6d. Post Free. Contains 18,000
varieties in Sets. Write to ERRINGTON &
MARTIN, Ltd., South Hackney, E.9

ALVES Repaired Quick

Let our valve-making plant repair your sroken
or burnt-out vaives efticiently and promptly
(most makes). ~Guaranteed same as new.
Bright Emitters 5-; "' E.'s” @and 8 v. types),
7/6 ; Power Valves uﬁghtb‘ more—see list.

D 4 RADIONS LTD., BOLLINGTON
%,ADION Nr. MACCLESFIELD, CHESHIRE
icliae I Remainn |

o

i The largest valve-repairing firm im
—— the world. List Free,

In veplving to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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thoroughly before use and well
varnished it will itself have a high
resistance, while, of course, the
ebonite also prevents leaks. Capa-
city effects are also sinall, since two
‘“ condensers ** in series, connected
by the high-resistance wood, are
formed by the two ebouite inserts.

An Improved Form

A better form of the insulator
described above can be made
wholly from ebonite, two holes to
take the aerial wire and halyard
respectively being made, one at
either end of the ebonite strip.
Losses can be minimised by making
the insulator as long and thin as
possible, consistent with adequate
mechanical strength, while to reduce
capacity effects still further small
lioles may be bored in rows between
the hole intended for the aerial
wire and that for the rope.

A Low-Capacity High-Resistance
Insulator

A neat little insulator which
allows ebonite of small cross-
sectional area to be used can be
made from ebonite rod. I have
made several of these, and find
themn to be very light, efficient and
inexpensive. Fach
is made of a 4 in.
length of § in.
diameter ebonite
rod. A hole is
made with a small
drill centrally at
each end, and
screw-eyes of the
kind used for large
pictures are
screwed into the
holes. If the
Jdrill has been well chosen the
screw-eyes will cut threads in
the ebonite and hold very tightly
{sce photograph). @ To protect
the ebonite and metal from the

effects of exposure te weather-

the insulator may be given a coat
of shellac varnish, which, of course,
will not adversely affect its insu-
lating properties.

Three home-made insulators. That on the left is

/ Ebonite Rod

THE WIRELESS CONSTRUCTOR

Emergency insulators are provided by ebonite tubing and
bushes, a rubber ring and a door-stop.

The ¢ All Weather’ Type

In wet weather serious leakage
may occur owing to a film of rain
water more or less short-circuiting
the wire and halyard. Many types
of * weather-proof " insulators are
now on the market, all working on
the principle of protecting a section

Jdcrew Lyes or Hooks

Fig. 2.—A “low-loss ’’ insulator of novel construction.
If a stout ball is used there will be no tendency for

the rubber to sag.

of the insulator from moisture by
means of a hood or cover.

A Novel Method

The insulator described above
may be elaborated into ome of
“ all-weather *’ type by the follow-
ing method. Use a greater length
of ebonite than given above—say,
5in.—and drill as before. Then

an ebonite strip drilled to take aerial and rope,
while ebonite inserts are used in the right-hand one.

417

Rubber Ball

take an ordinary indiarubber ball
of about 2 in. diameter, and cut a
circular section from one side, as
shown, so that about a quarter of
the ball- has' been cut away.
Immediately opposite this on the
other wall of the ball cut a round
hole slightly smaller in diameter
than the rod. The ball is then
slipped over the rod, which fits
tightly into the small hole, but
clears the wider
opening. The
screw - eyes can
then be fixed as

before. We now
have an insulator
whose central
section is com-

pletely protected
from rain. If used
on an aerial which
slopes, it must, of
course, . be ‘hung so
that the wide .opening is at a
lower level than the tightly fitting
end.

Suggestions for Emergencies

Emergency insulators may be
made from many household things,
and some suggestions are given
below, though I do not pretend
that all these will pass any stringent
electrical tests. A stout rubber
band makes a useful “ring”
insulator, while a section cut from
an ebonite tube answers the same
purpose.

Use of Rubber

An insulator of “reel ”’ pattern
is furnished by a rubber door-stop,
the aerial wire being led through the
central hole, while the halyard
cord runs round a groove cut in the
circnmference. An old rubber heel
with two holes drilled in it can also
be utilised, eord and wire being

threaded through the holes at

opposite ends.
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A Use for Old Jars
Ordinary porcelain and glass are
far too hard to allow of drilling,
but a small glass fish-paste jar,
which has a raised flange at both
top and bottom makes quite a

A small jar makes a very
efficient insulator,

good insulator, as can be seen from
the photograph.

The halyard cord is tied round
the top of the jar below the glass
rim on which the lid normally fits,
while the aerial wire is fastened
at the bottom, being kept in
position by the ornamental flange.

For a Temporary Aerial

When erecting a temporary aerial
almost any cylindnical glass ot
porcelain bottle or jar will make a
useful insnlator for the top of the
pole used as a mast. If a bottle
is used, the bottom should be
knocked off and the bottle forced
over the top of the pole. The
aerial wire is then tied to the neck
of the bottle and the pole erected.
Naturally, this arrangement is only
for emergency use, as the aerial
cannot be lowered except by pulling
down the pole. It may be useful
at a picnic or with a portable set,
however, A jam jar or similar
container can be used instead of
the bottle.

The above suggestions do not
exhaust the possibilities, but they
should prove useful in emergencies.

Aerial

Bottfe

Pole

For temporary erections a
bottle can be used.

o ™ M e e % e e e e e,

A Panel
Push-Button

i i e T e M e " " e e

'-'.'.““'h‘n‘-"h‘-‘h','
L R N e S P

.

SIMPLE but neat press-button
can be made as follows. Two
pieces of springy brass strip

3% in. wide, one 14 in. long and the
other 1} in. long, are cut and bent
with the aid of a pair of square-
nosed pliers to the shapes shown in
Fig.1. A }in. holeis drilled in one
end of each so that they can be
secured to the panel by means of
3dn. 6 B.A. screws, to which
connections to the switch are made.
A piece of }-in. ebonite rod § in.
long is cut, and a small hole drilled

8 "Holes
==
L % X

b~y
& s i
Fig. 1—How the brass is
cut to make the contacts.

about  in. from one end, through
which is pushed a small piece of
brass wire, or a small nail from
which the head has been removed,
to serve as a stop to prevent the
button from working through the
panel.
Drilling the Panel

Three holes are drilled in the
panel to which the button is to
be fixed, and the parts mounted as
shown ‘in Fig. 2, This press-
button may be used for a waveineter

68ASCrews \ - Ebonite Rod

Ut
Fig. 2—The switch is
~ assembled as shown, the

ebonite rod forming the
push-stud,

switch or a voltmeter button, and

no doubt the amateur constructor

can find many other uses for it.
W.H. P

“Modern

Wireless ”’

On Sale on the
First of the Month

February, 1926

A full, generous, unfailing source of
power—the ** ELKA ’’ high tension battery.
¢t ELKA ' batteries are made of the finest
chemicals procurable; ensuring long life,
silent working and a steady rate of
discharge. They are sold under a cast
iron guarantee of your unconditional
satisfaction,

60 volt high tension battery = 8/6
100 =14/

23 29 Lid 6
9 ,, Grid blas battery e 2/
4} , Pocket lamp ,, -~ 6d.

Last longest—
silent to the last

“ELKA” battery box

H.T. current in its most convenient form.
If one unit is faulty you simply replace that
unit. ' And when you need a new battery
You slmrl:y buy new pocket lamp batteries;
‘The saving is obvious. Made of non-con-
ducting material, it takes any pocket lamp
battery. Contact automatically made on
closing Hd. Tapped every 4} volts; Stan-
dard wander plug fitting, 63 volt size,

Theodd
bob’s
worth—
that
means
Pounds

to you
Make your
own plug-in
coils, H.F.
transform-
ers and os- ¥
ciilator coils
for  super-
heterodynes.
Invent coil
formations
of your own.
Most fasci-
nating,
“ ELKA ”»

Coll Former

l/- cach

Ask your dealer for “ ELE A ** products.  If he
does not supply, send your order direct and receive
the goods post free by return.

The ** ELK A catalogue 15 free—gel yours now

£. KREMNER
49, Shudehill, Manchester

418 In replying to advertisers, please mention TR WIRELESS CONSTRUCTOR.
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IGRANIC “E" Type

Audio-frequency Trans-
formers
(Pat. No. 205018).
(Regd. Nos. 697459 and 701368)

Jgranic “E"” Type Audio Fre-
queney - Shrouded Transformers
possess a high amplification factor
whieh is constant over a very wide
range of audible frequcnecies. They
are absolutely free from distortion
and from parasitic noises which
are so detrimental to faithful re-
production,

Ratio 1:5 (First Stage) 21/-

Ratio 1:3 (Sccond and subscquent
#lages) 0 oo

19,6

Tay WIRELESS CONSTRUCTOR

IGRANIC Variometer, B & BL Types
(Pat. No. 235654).
An entirely new prineiple of Variometer design has
been evolved, inasinueh as the windings are made
self-supporting without the aid of moulded insula-
1ion supports, and to all intents and purposes may
1.e said to be wound on air.
This construction results in a Varlometer which
is extremely efficient and will be welcomed by
those who are jooking for something better in
Variometer dosign,
Type BL 700 to 2,400 metres .. Price 18/-
» B. 286 to 650 metres .. k. » 12{8

IGRANIC Honeycomb Duolateral Cotls
{De Forest Put. No. 141344).

Tt e finest material is used in the manufaciure of the e coils
and each coil is carefully testel on actual signals before
Veing sent out. They-are mdde in nineteen different sizes
providing a wave-length range of approsimately 100—25.000
1netres, each size having a definite wave-length range depen-
denlt upon the ity of the used in iat
with it.

Prices from 4,3 to 17/6, according to size.

You'll build a betfer set
if you wuse these five

RADION

IGRANIC
Micro Condenser Balancing
{Pafent Condenser
applied for). (Patent

This instrument ia
particularly valunble
for extremely fine
tuning when used in
conjunction with an
ondinary variable
< condenser, and i3
xl]so suitable for miw
other purpose n
whil a minutely
variable capacity is
required
The Ieranie  Miero
Condenser has a
maxzimum capacity
of approximately
‘00004mid., and an exceedingly small minimum capac.ty.

Berew tyve terminals and soldering tags are provided.
Single hole fixing is provided ior.

Complete w.th attractire Knob-Dial ..

IGRANIC Vernier

applied for).

This ¢ ndenser is
specially suitable
for balancirg out
slight differences
in oscillatorv cir-
caits which are
tuned simul-
taneounsly by
means of a dual
variable con-
denser. It con
sists of two fixed
vanes which in use should he connected t4 the fixed
vanes in the two scctions of the dual condenser, and a
single movable vane which may be rotated over the fixed
va- es for balancing the two ecireuits, thus bringing them
into perfect resonance with each other.

Serew type terminals and soldering tags facilitate con-
nec iong, and »ingle hole tixing is provided for.

X each 58 Complete with attractire Knob oy each 51
IGRANIC RADIO DEVICES include:
Honeycomb Duolatcral Coils, Variable Condensers, Fixed Condensers, Filament

Rheostats, Intervalve Transformers, Variable Grid-leaks, Variometers, Vario-couplers,
Coil Holders, Potentiometers, Combined Instruments, Vernier Tuning Devices, Anti-
Microphonic Valve Holders, Stand- Off Insulators, Switches, Knobs & Dials, etc., ete. Also
the Igranic Supersonic-Heterodyne Receiver Qutfit. All carry the IGRANIC guaraniee.

Write for List Z946
IGRANIC ELECTRIC Co., Ltd.,, 149, Queen Victoria St., London

Works : BEDFORD.
Branches : BIRMINGHAM : 73-74, Exchange Buildings. BRISTOL: British Dominions Houss,
Tramways Centre, CARDIFF : Western Maii Chambers, GLASGOW : 50, Wellington Street. LEEDS:

In replying to advertisers, please mention THE, WIRELESS CONSTRUCTOR.
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THE NEUTRODYNE TWO

= cweaw

HERE are many listenets who
during the winter months
feel they would like to reacl

out with their wireless sets, and
receive broadcasting stations other
than the local one. But in a great
many cases the receiver intended
for the local station is unsuitable
for distant work, and if a special
receiver is made, which is the best
thing to do, it must not be expen-
sive. The receiver to be described
in this article is not only inexpen-
sive, but is also both simple to
make and simple to work.

It has two valves, and is intended
for use with telephones, of which
two pairs may easily be employed.
On any evening it should be pos-
sible to receive at least two or
three stations, the tuning not being
so sharp and critical that the
station cannot be left tuned in
while the hands are removed from
the set.

The Circuit

The circuit employed is a neutro-
dyned stage of H.F., followed by a
detector.  Magnetic reaction is
arranged in the anode circuit of V,,
andis obtained by coupling the two
coils together in the coil-holder,
which may be seen on the left of
the receiver, so that it is not
necessary to touch the neutrodyne
condenser to obtain the desired
regenerative effect.

»
Position of Controls

The neutrodyne condenser, C,, is
completely inside the receiver, and
is adjusted from the top of the set
through the lid with which the
cabinet is provided. Dual filament
resistances, R;, R, are used, so
that either bright or dull emitter
types of valves may be employed.
The tuning of distant stations is
made easy by means of the integral

L

T o o 'L T

!_nl

Fig, 1,—The receiver employs a neutrodyned stage of H.F,
amplification and a' detector,

420

verniers on the two low-loss

condensers, C, and C,.

Panel Lay-out

The terminals for connecting the
batteries are at the back of theset
and thus help to keep the appear-
ance of the set tidy, by avoiding
straggling wires at the front of the
panel.

The three terminals for connecting
aerial and earth are so arranged
that the tuning condenser C; may
either be used in series or parallel
with the aerial coil L,. Very often,
especially when a poor aerial and
earth system has to be employed,
it is a distinct advantage to have
the tuning condenser in series
with the tuning coil. A standard
neutrodyne unit is employed for
the tuned anode and neutrodyning
coils, separate H.T.4 terminals
being provided for the two valves,
so that they may be worked on the
most suitable value.

Components

Do not commence to construct
the receiver until all the component
parts required have been gathered
together. Otherwise you may
experience delays, which might
tempt you to carry on with a part
of the comstructional work which
should not be started until the
previous stage is completed, and
the'set spoilt. In order to facilitate
getting all the necessary parts, a
complete list of them is given.
The names in brackets are those of
the manufacturers of the parts used
in the original set, but any other
makes of good quality may be
employed. These names are only
given as a guide to the type of
components required, and to help
those who desire exactly to
duplicate the original receiver.

Panel, 14in. by 7in. by & in.
(Radion Mahoganite. The American
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Hard Rubber Co., Ltd).
If another make is used it
may quite conv eniently be
1 in. thick, since the thickness
is really immaterial.

Cabinet to take above pauel.
and 7in. deep, with a base-
board, (Carrington Manu- =
facturing Co., Ltd.)-

-0oo5uF square-law low-
loss variable con-
denser, with vernier”
plate (Ormond
Engineering Co.).

-0003ul’ square-
law low-loss varia-
ble condemnser, with
vernier plate (Or-
mond Engineering
Co.).

Two dual
ment  resistances
(L. McMichael,
Itd.). If it is intended defititely to
use the set with either bright or dull
cinitter valves only, resistances
suited to the type to be employed
may be purchased instead of the
dual type.

One two-way coil holder (Peto-
Scott Co., Itd.). :

Two valve holders of the non-
microphonic type (Magnum Vibro;
Burne-Jones & Co., Ltd.).

One ordinary valve holder for
baseboard mounting (Burne-Jones
& Co., Ltd.).

0orpF fixed condenser
graph Condenser Co., Ltd.).

o003 pF fixed condenser with
clips for grid leak (Telegraph Con-
denser Co., Ltd.).

One or two M Q grid leak (Edison-
Swan FElectric Co., Ltd.). ]

fila-

(Tele-

Ture WIRELESS CONSTRECTOR

The neutrodyne unit is inserted between the two valves.

Baseboard mounting type of neu-
trodyne condenser (Peto-Scott Co.,
Ltd).

Five brass terminals.

Terminal strip for five terminals
5"%x2"%x}” (Burne-Jones & Co.,
1td).

. Packet Radio Press panel trans-
fers.

Flex, screws, square wire, etc.

Four raised type Decko dial
indicators (A. F. Bulgin & Co.).

Drilling the Panel

The constructional work is com-
menced by drilling the panel in
accordance with the drilling dia-
gram whicle is shown in Fig. 2.
A full size blueprint of this dia-
gram may be obtained for 1s. 6d.
post free, No.Cro29A. If this is not

employed, but the
panel marked out
“straight from this
diagram, it must be
remembered that it
is drawn looking at
the front of the
panel, and thercfore
the dimensions
niust be all reversed
in marking out the
panel.

Sizes of Holes
Required .
Before  drilling
any of the holes,
centre punch all the
1ecessary  points,
and lay the panel
on several thick-
nesses of soft paper
to protect its
polished surface from becoming
scratched. The two variable con-
densers and filamnent resistances
are of the one-hole fixing type, a
# in. hole being all that is required
for fitting them. 4B.A. clear-
ance holes are required for the five
terminals, and 6B.A. clearance,
holes, countersunk, for the screws
which hold the panel to the base-
board, and 6B.A. for the dial indi-
cators. It will therefore be seen
that only three different sized bits
are required.

Fixing the Transfers
Having drilled the panel, the
necessary panel transfers may be
attached as indicated on the panel
in the drilling diagram. This is
the best point at which to affix

-3~

37—

AERIAL ( |

‘3’/2” ° T 31/2”

o

i
}.
1

Fig. 2.—A scale drawing of the -panel.

. \»'/4’” E-
A full-size drilling

blueprint may be obtainetl

from the publishers, C1029A, 1/6, post free.
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IF you want to get the best out of that set of yours |
you will have to use reliable and well-made com-

ponents and accessories.

If your receiver is designed for plug-in coils, you should try those
made by A.J.S. and included as part of the equipment of their
famous Receivers.

They are wound in such a manner that their distributed capacity has
been reduced to a minimum, their high frequency resistance also is
very low. The windings are enclosed in a sturdy and attractive
moulded case, with the coil number on the side. This case protects
the windings from damp and rough handling, and so ensures the coil
having constant value at all times. The spring plug and socket

i

' i Variable Condensers fittings are nickel plated, and provide smooth and certain contact,
| A,J,S, C}ﬁi%fegggi?ns Publication No. 115 is gffere;_i,lpios} free, in ret:;’rnf,:or the coupon
L below, It contains much useful information in the form of grapbs,

¢d.fon sypply the demecdiigy tables and diagrams of interest to all constructors, 3

a real low-loss condenser with

a vernier movement, at a

reasonable price. These Con-

densers areof the straight line
wavelength type.
PRICES

{0002 )fd. 8/6 ‘0005 Mfd.10/6

0003 Mfd.9/6 -001 Mfd.13/6

ER TR N EE R D @0 oM B BT B N W B Ry ) OO A G Ex SR M BT B TR e B OO RS DN D W B S5 CS0 W W s 6O

A.J. STEVENS & CO. (1914) Ltd. ; A. J. STEVENS & CO. (1914) LTD.
RADIO BRANCH - - WOLVERHAMPTON RADIO BRANCH - - WOLVERHAMPTON

Telephone : 1748 (7 lines) Telegrams: “Reception, Wolverhampton ** Please send [mblzcat;on No. II5.
LONDON SHOWROOMS: 122-124, Charing Cross Rd.,London, W.C.2 1 INIGARE), oo o o B W B B o O L e .. . ceeeiaan
Telephone : Regent 7161-2. Telegrams : *‘ Ajayessco, Westcent, London”

§ Address

GLASGOW SHOWROOMS: 240-250, Great Western Road, Glasgow [ :
Telephone : Douglas 3149. Telegrams: “ Reception, Glasgow g C. Feb /2.6 TR PR

ISSUED BY THE PUBLICITY DEPT. A.JS.
422 In replving lo advertisers, please mention THE WIRELESS CONSTRUCTOR.
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these, as when all the components
are mounted it is not an easy matter
to apply the hot pad.

The panel should next be
attached to the baseboard, this
being done with the panel and
baseboard fitted in the cabinet,
in order to ensure that they will
slide out easily. The terminal
strip should also be attached at
the same time.

Mounting the Components

Now mount the components,
putting on first those which go-on
the panel. The small parts, such
as terminals, should go on first,
the variable condensers being left
till last. When screwing the com-
ponents to the baseboard, the
general lay-out as shown in the
wiring diagram (Fig. 3) should be
followed.

THE WIRELESS CONSTRUCTOR

Wiring

Before carrying on with the
actual wiring, all points to which
scldered contact is to be made
should be tinned well, since this
will greatly simplify the wiring,
which must be carried out
strictly in accordance with the
diagram shown in Fig. 3, the
general lay-out of the wires being
followed as nearly as possible. Do
not forget that room must be left
to insert the valves and neutrodyne
unit, and the connections to the
neutrodyne condenser should be
kept as far from the handle of
this condenser as possible.

The Coil-holder

The coil-holder is s¢rewed to the
side of the cabinet, and connected
by means of flexible wires, which

are run through holes drilled iu the
side of the cabinet.

Series and Parallel

When the wiring is completed,
the set is ready for testing out.
The H.T. and L.T. batteries are
connected in the usual way to the
terminals at the back of the set
the two H.T. positive terminals
being connected together for the
preliminary test. The telephones
are also connected to their ter-
minals at the right-hand side of
the panel.

If the condenser is to be put in
the series position, the ae=zal is
placed on A,, and the earth on the
earth terminal. On the other hand,
when it is to be used in parallel,
which it should be at first, the aerial
is placed on the termiunal A, and
the earth on the earth terminal,

r—®

PHONES

?

=y
7oL,

NEUT COND.

Fig. 3.—The wiring diagram. The full size blueprint No. C1029B may be
obtained for 1/6, post free.
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this terminal being connected with
8 piece of wire to terminal A,.

Neutrodyning

Before the aerial and earth are
connected it is necessary to neutra-
lise the set. This is done in the
following manner. Plug a No. 35
or No. 50 coil in the fixed socket,
assuming that the variable con-
denser is in parallel, and put a
shorting plug in tlie reaction or
moving socket. The set will now
oscillate when the two wvariable
condensers are so adjusted that
the circuit L, C, and the anode
circuit of V, are in tune. The

object of neutrodyning is to adjust §
the set so that it will not oscillate -

at all, whatever wavelength these
two circuits are tuned to.

Preventing Oscillation

With the condenser C, at, say,
20°, swing the condenser C, back-
wards and forwards. At certain
points the set will go in and
out of oscillation with a plop.
Starting with the neutrodyne con-
denser all out, gradually increase
its capacity until the set does not
oscillate at all when the T.A.C. is
swiung backwards and forwards.
Now test in the same way with the
AT.C. at about 40°. It may be
necessary to alter the wvalue of
the neutrodyne condenser slightly
“to prevent oscillation.

The set should be adjusted in
this manner until it will not oscil-
late at any setting of the two
condensers.

February, 1926

A back- of - panel photograph which

Reception

Having successfully neutrodyned
the set, the aerial and earth may
be connected, keeping the con-
denser in parallel as before.

A No. 50 or No. 75 coil can now
be plugged in the reaction socket,
and tested to see if it is connected
the right way round by bringing it
up to the aerial coil and noting if
the set oscillates.

Should it be found that no reac-

The baseboard components can
be seen in this view, taken from
above the receiver,

424

gives a good view of the layout.

tion effect is obtained, it will be
necessary toreverse the flexibleleads
to the reaction coil only. On some
aerials it is possible that an im-
provement in reaction control may
be obtained with the aerial tuning
condenser in the series position, the
aetial lead being taken to “Aerialz.”

Tuning

The method of tuning is much
the same as that of any single
valve circuit as far as the aerial
tuning condenser and reaction con-
trol are concerned. But there is
the additional control of the second
condenser to be made. This should
be done simultaneously with the
A.T.C., when one is increased the
other being increased.

After a little practice the control
of the set will become quite easy,
and the settings of the wvarious
controls may be noted for different
stations in order that they may
ehsily be tuned in on future occa-
sions. The best value of H.T.
voltages for the two valves can be
best found by trial, since it will vary
greatly with the particular valves
in use.

Use of X Coils

If the selectivity is not sufficient
to reduce the jamming effect of the
local station enough, it may be
greatly improved by using Lissen
X coils. The X coil is used in the
fixed socket, and the aerial con-
nected on to one of the terminals
provided. Since the turns are
counted from the socket of the coil,
it is necessary to see that the
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AMERICA'S FOREMOST VALVE MADE WITH BRITISH BASES FOR
IN BRITAIN'S NEWEST FACTORY BRITISH SETS AND.SOCKETS

CLEARTRON MADE
DULL EMITTER VALVES
FROM THE FIRST

The whole CLEARTRON organisation has concentrated
on dull emitter valve manufacture from the beginning.
Consequently the specialised construction of the CLEAR-
TRON dull emitter valve is in a much more advanced stage
than those which have gradually replaced the bright emitter.
CLEARTRON are dull emitters with lowest current con-
sumption ; they are sold at popular prices and can be used
with your existing accumulator. Send for full technical
data or ask your Dealer.

C.T.o8 and CT.is THE IRONCLAD C.T.25 and C.T.25B
12/6 GUARANTEE 15/_
Also makers of American meang posmvgly Also makers of American
type C.T.199 at 12/6. Full Pe‘fFCt valve service  type C.T.z01A at 15/-. Full
ol S st st or fnount replace; il 20 o ropnt
; A
VALVES _ARE DULL ment without cost g5 ypg™URrE  DULL
EMITTERS. or question, EMITTERS.

CLEARTRON RADIO LIMITED

1 CHARING CROSS, LONDON,
anp BIRMINGHAM

Phone : Regent 2231/z2, 'Grams : ‘‘ Cleartron, Westrand, London.®™

CONSOLE MASTER SPEAKER

Another CLEARTRON product. A much-needed loud speaker
Cabinet which houses all unsightly accessories, batteries, etc., with a
sclf-contained unit of remarkable quality, £12:12:0 (mahogany or oak)

Send for full particulars,

-

CLEARTRON

BRITISH MADE

29/333 Service Advertisings

In replying lo adveriisers, please mention THE WIRELESS CONSTRUCIOR. 423
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IT CANT GET
PAST THE

VARIABLE
CONDENSER

ULSTOP Condensers cut out

all hand capacity and every

model made is unconditionally
guaranteed to this effect. The new
Super Fulstop achieves wonderful
results by means of its exceptional
selective powers. Designed witha
patent clockwork multigear it gives
the use of two ratios of movement ;
a2 to 1l and 125 to 1, thereby
cnabling minute adjustment to be
made with ease. You can’t go past
a station with a Fulstop.
The Fulstop is a no-loss condenser.
perfectly square law and has brass
vanes., Send for full descriptive
leaflet. All models are guarantced
for twelve months,
SUPER FULSTOP Variable Condenser

*00025 - - - 2506

28/6

Prices: <0005 - - -
~001 30/6

Also made in two other models
{Standard Pulstop (Geavred 2 to 1)
Guaranteed to abolish Hand c'u}/acityg
0002 .. . . . ” ,.
‘0003 .. o . . . .. 1043
0005 . . G oo . .. 13
Wl .. ) 3 . e -
e Also P.ain Fulstop (no gear)
If any diffculty in oblaining . write us.,

J. H. NAYLOR, LTD., WIGAN

The First Loud-

Spealker that is a

Musical Instrument

The ¢ Xone” Loud Speaker ap-
proximates perfectlon to the
nearest degree. It will operate
successfully on any amplifier
having an output impedance of
2,000 to 5,000 olins. The ideal
output impedance is 2,000 ohms
us in the ** Kone' amplifier.
Do not order your new loud-
speaker until you have heard

The KONE

LOUD-SPEAKER

(Patent Nos. 206518 and 2315356}

Price £6:6:0

Advt. of Standard Telephone & Cables. Ltd. (formerly Western Electric),

|

The Artcraft Cabinet

for Radio Receivers

RTCRAFT Cabinets are
made in either light or
dark Oak or Mahogany,
are of very attractive and
pleasing design, and range in

Sizes of * Artcraft American
Type ’ Cabinets
As illustrated above

| i Price in{Price in
| Panel Size Depthl e

14 x 7x7)14/0 | 19/0 rice from 6 /- to 10 O.

18 x 7x8!19/0 | 26/0 P I-to £3

21 X 7 X8| 23/ 30/0

24 x 7x8(27/0 | 34/0 Baseboards are included with all sizes.
21 x 8§ x 8| 24/0 | 32/0

28 x 8x 8| 33/0 | 42/0

Cabinets can be supplied for all sets
described in Radio Press publications.
1f the special design you want is not
listed we will quote price by return.

Any size made to order ut
| proportionate coat.

Prices include packing, car-
riage and insurance to any
station in Englind and Wales. 1 Write for illustrated
PGP GE e arntrod: || Brochure of Standard
= “Artcraft »’ Cabinets

THE ARTCRAFT COMPANY, &orBos Pross Cramon mi

TELSEN
TRANSFORMER (Shrouded Model)
Our special method of winding and other
exclusive features ensure the greatest
volume -of amplificatlon without even
the slightest distortion. Carefully made
and beautifully finished, the favourite
Transformer with all enthusiasts. Ratios

8-1 and b5-1. PRICE l 5' 6

STANDARD MODEL 14/-

If your local dealer is unable to supply
send to us for sample, which we are pre-
pared to forward on 10 days’
Jree trial.

OTFICES AND WORKS:
207 ASTON ROAD

HAVE YOU TRIED ONE?

: “FAMA" POWER ™-.

Four reasons why every wireless enthusiast should have one :
(1) Fama Valves have been tested and found unsur-
passed by any, irrespective of price
§2) The Power Valve works on the low amperage of '3
3) Less than half+he price of any other Power Valve.
(4) Workson 4 or 6 volts accumulator Post Free.

TYPE PO WER. DOUBLE PLATE. 8/6

Fil. 4t0 8. Anode 100-250. Amps. 03
TYPE D.E, THE DRY CELL VALVE. 9 6
¥il. 1'8 to 3. Anade 20 t> 100. Amps, 0-08. /
TYPES 4 VOLT AMPLIFIERS AND 4

J DETECTORS / =
Of all Wireless Dealers or Post Free from—
H. D. ZEALANDER & CO.
ST. JOHN'S HOUSE, 124-127, MINORIES, LONDON, E.1

Connaught Ilouse, Aldwych, Londi, W.C.2

SOLDERED JOINTS SUPERSEDED!

The most complicated, or simplest set ecaslly wired-up
entirely without use of solder and with BETTER RESULTS

PATENT
¢ KRISCRO3 "
CONNECTORS

Perfect Joints. A
“ KRISCROS ¥ for
every thread, every
component and every
purpose. Ideal for
| experimenters.

. v
[} : | LY [H | Pricos from V- doz.
. = = & Y Send for list

Kriscros Co., 50, Gray’'s Inn Road, W.C.1
Tel. : Holborn 5256, (MAIL ORDER DEPOT)

In replying to advertisers, please meniion THE WIRELESS CONSTRUCTOR.
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plug of the coil-holder goes to
earth.
Results

The results obtained from this
set will be found to repay amply the
trouble and time taken in making
it, and it will be found just the
thing for those who want to rececive
distant stations without multi-valve
sets or complicated controls.

Test Report

The receiver was tested about
eight miles S.W. of 21O, that station
being received at very good strength.
Although no attempt has been made
to see how many stations could be
identified in one evening, indications
show that the number would be
quite large, since on every evening
that the set was tested it was
possible to hear three or four
-B.B.C. stations, and three or four
continental ones.

THE WIRELESS CONSTRUCTOR

The finished “Neutrodyne Two '’ has a very good appearance.
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Do You Know —7?

= By C. P. ALLINSON
D P W X D D P P W 2 D

T T

~HAT if the primary winding

T of an L.F. transformer is

burnt out the instrument

need not be discarded, as the

secondary winding can be used as

a choke for choke-capacity ampli-
fication. i o

That dead spots (i.e., frequencies
at which the receiver goes out of
oscillation) in short-wave reception
are generally due to too tight aerial
coupling. A very small series con-
denser or a detuning coil in series
with the aerial (50 turns on a 3 in.
former will do) will generally cure
this trouble. ‘

* * *
- That in some cases the trouble
may be caused by a circuit which
happens to be tuned to a frequency
within the range of the receiver
though situated two or three feet
away.

O i D

That the large,transmitting in-
ductances used in long wave com-
mercial wireless stations are wound
and mounted on wooden formers,
as wood does not grow dangerously
hot or melt under the effect of the
stresses produced by the intense
high-frequency fields due to the

coils. e a ~

That many square law condensers
are very seldom ‘‘square law " at

their lower readings when used in

a receiver. This is due to coil and
other capacities in the receiver.
When calibrating a receiver by
finding two known points and
drawing a straight line between
the two the lower point should not
fall within the first 30 degrees of
the condenser.
* * *

That paper is an insulator. It is

sometimes required to join two

pieces of double flex, and perhaps
no insulating tape is lrandy to insu-
late the joins in the two strands of
wire from each other: Paper will do
quite well. Thread should be tied
round it to keep it together.

* * *

That when receiving weak CW
signals on the short waves the re-
ceiver should only just be oscil-
lating. If reaction coupling is too
tight it may wipe out the signal it
is desired to read.

* * *

That the tuned-anode method of
H.F. amplification is very little
used in America. It is further
generally referred to there as the
‘ British tuned .anode ”’ circuit.

* * *

That although most qils and
greases are’ insulators, there is
one—viz., vaseline—which appears
to be suitable for use in obtaining
smooth easy working of such things
as switch contacts without detri-
ment to the electrical continuity
of the circuit.

TS CAPT
[f ECKERSLEY
MUST BE A [/ euae To
SMART CHAP /[ Tar e TO -

00 You MEAN
-To SavY You
KNOW HIM

MY DEAR CHAP
WE HAD-A

CONVERSATION
OVER.THE PHONE |
\ONLY LAST

427

"PLEASE - PLEASE. !
| — 1 Ask You—
00 STOP OSCILLATING
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Radio Literature
for
Radio Enthusiasts

Radic Press Books written by
experts who convey to their readers
every essential detail in lucid
terms.

A perusal of the list of publications
enwmerated below will suggest
many books you could read.both
- with interest and profit.

Post
No. Price Free
1 Wireless for Al = = ad. 1id.
By John Scot.t Tag@nrt
FInst.P., AMLEE.
2 Bimplified Wireless - - - 172

By Jobhn Scott Taggut
F.Inst.P, AMILE

3 How to Make Your Own Broad-
cast Receiver - - 18 1/8
By John Scott- Tagg'\rt
F.Inst. P, AMI

4 How toErectYourWu'eless Aerml 1/- 172
By B. Mittell, AMILEE.

6 The Counstruction of ereless

Recelvmg Apparatus = /8 118
By P. D. Tyers

8 The Constmctxom o! Crys*al
Receivers» = 1% 18

By Alan L. M. Douglas
7 How to Makea Umt - Wueless

Receiver - - 26 2/8
By E. Redpath
8 Pictorial Wireless Circuits- - 1,6 1/8

By Oswald J. Rankin

9 Wireless Valves Bimply Explained 2,6 2/8
By Jobhn Scott-Taggart,
F.InstP, AMIEE.
10 Practical Wireless Valve Circuits 2/8 2,8
By John Scott- Taggart
FInst.P., AMLE

12 R%ilo Valves and How to Use
By John Scott—Tagqart
F.Inst.P,, AMLE

13 500 Wireless Questions Answered 2,6 2/8
y G. P. Kendall, B.Sc,, and '
D Redpath,
14 12 Tested Wireless Sets -« 2,6 2/8
By Percy W. Harris, M 1R, E
15 More Practical Valve Circuits - 3/6 3/10
. B ‘John  Scott-Taggart,
Inst P, AMIE.E.
18 Home Built Wireless Components * 2,6 2/8
17 Wireless Sets for Home Con-
struetors - - 2/6 2/8
By E. Rcdpath
18 'I\'Lrnmg Cox)s and How to Wmd

1 1/8
By G. P Kendall BSC A /

21 Six Simple Sets - - 1% 18
By Stanlcy @G. Rnttee
M.LR.E,

2/6 28

22 Switches in Wireless Circuits - 16 1/8
By Oswald J. Rankin,

24 W'i‘rlfless Fa.ults and How to Fmd

18 178
By R. W Hallows, M. A
Elementary Text-Book on ere-
less Vacuum Tubes- - 10/- 19/6
By John Scott-l'aggart,
FlInstP, AMIEE.
Radio Engineering - 15/- 15/9

By J. H. Reyner,
(Hons ), ACGI, DI

Modern Radio Commumcatxon = 5/~ b5/8
By J. H. Recyner, B.Sc.
Hons), ACGL, DIC,

To be obtained from Wircless Dealers, News-
agents, Bookstalls—or direct from Dept. w.

RADIO PRESS, LTD.

BUSH HOUSE, STRAND,
LONDON, W.C.2
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: With the Amateurs on
: Short Waves
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short-wave reception, and

therefore to a certain extent
in transmission, though not holding
transmission licences, may often
complain that their interests are
neglected. Short-wave reception
is, of course, a somewhat peculiar
subject ; its interest varies 'with
the time of the year, and those
enthusiasts who listen on short
waves every night have no regular
broadcasting stations on which to
depend.

2L.Z’s Achievement

To such as these the article
appearing in the December 30
issue of Wireless Weekly, by Mr. F.
A. Mayer, will be of great interest.
Mr. Mayer is the owner-operator
of the well-known amateur station
2LZ, and he describes how he
re-broadcast the programmes from
Daventry to a receiving experi-
menter in Tasmania, and how his
own telephony is frequently heard
at the Antipodes. There is also the
weekly feature, “ Short-wave Notes
and News,” a summary of the chief
work carried out by amateurs
during the prévious week, which
will also prove useful to those who
are interested in this phase of
radio reception.

THOSE .who are interested in

Problems of Transmission

For the more advanced experi-
menter, considerable value is
attached to the series of articles on
transmission, written by the staff
of the Radio Press Laboratories.
These articles deal specially with
any problems likely to arise when
first attempting transmission, and
one dealing exclusively with
circuits will be found in the
December 16 issue.

Is It Worth While ?

In the January number of
Modern Wireless there is also a
short article by L. H. Thomas,
entitled ‘Is Short-wave Reception
Worth While ?”” in which the
writer discusses the position ‘of
those who would like to construct
a short-wave receiver, but have no
kuowledge of the Morse code.

Reducing Tuning Controls
The simplification of receivers is
now recaiving more attention,
perhaps, than ever before; it is

becoming more and more clear
that the average listener wants a
fool-proof set with the minimum
number of controls, without having
to sacrifice efficiency. One step.
towards this end is described by
Mr. J. H. Reyner, B.Sc.(Houns.),
ACGI, DIC, AMIEE, in
the January issue of Modern
Wireless, entitled “Reducing Tuning
Controls.” He describes a single-
valve receiver embodying some
novel principles, simplicity being
one of the chief features.
Hiding Wires

In addition to simplicity, a
feature. much desired by “many
owners of receivers is the absence of
wires and.terminals, etc., on the
front of the set. It has for some
time been common practice to
place the terminals on one or two
strips at the rear of the receiver,
but all the controls are still,-.as a
rule, visible from the front. This
has been remedied in the case of
a handsome four-valve receiver
designed and described by Mr. G.
P. Kendall, B.Sc.,, also in the
January Modern Wireless. This
set, embodying two stages of
high-frequency amplification, and
crystal rectification, followed by
two stages of choke-coupled L.F.
amplification, employs a self-
contained frame aerial in the back
of the cabinet into which - the
actual panel is built. Though
intended primarily as a local
receiver for flat-dwellers, provision
is made for its use in conjunction
with an outside aerial for re-
ception at greater distances.

The Aerial System

Mr. Kendall also writes in
Wireless for January 2 on the
subject of ‘‘ Emergency Aerials,”
and Mr. H. J. Barton-Chapple,
Wh.Sch.,, B.Sc.(Homs.), A.CG.I,
DIC., AMIEE., contributes an
article ““ About FEarths,” so that
those interested in their aerial
systems will find themselves well
catered for.

A Reference Book
for all

wireless enthusiasts
(See page 440)

428 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR,
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~ Converting a Variable
Condenser

]
ANY readers have in their

N possession some variable
condensers of the old type,

and, while wishing to use the more
modern-“‘ square law’’ type, do not
wish to scrap their old instruments,
which may still be perfectly ser-

Fig. 1.—The sectors are marked
-off on successive plates as above.

viceable. The following method of
converting a variable condenser
from ‘“straight-line capacity "’ to
one possessing one of the advantages
of the ‘straight-line wavelength
type may therefore be of interest.

The bottom end-plate carrying
the bush for the spindle on which
the moving plates are mounted is
first removed. The whole * rotor '
is then taken off, the end nut un-
screwed, and all the moving plates
separated. = Then, with a sharp
pair of scissors, sectors of gradually
increasing size are cut out from the
plates: (see Figs. 1 and 2). From
the first plate a sector subtending
an angle of 15° at the centre
(Fig. 1) is cut. Then from the
second plate a sector subtending
20° is cut, and from the third plate
one subtending 25° etc. Thus,
after the first plate, the angle at
the centre of the sector removed
increases by 5° for each plate until
seven plates have been treated, the
remainder being cut the same size
as the seventh.

How It Works
Now, although this method does

not actually give the condenser a
straight-line wavelength curve, it

has the advantages of lessening the
minimum capacity very consider-
ably (the maximum capacity also
being reduced, of course), and of
facilitating tuning on the first 40°
or ‘'so of the dial, which is usually
the troublesome portion in the
case of an unconverted condenser.

On rotating the knob, first only
one moving plate engages with the
fixed plates, then two, three, and
so on until all the plates have
engaged.

Finishing Off

The only constructional detail
worthy of note is that after the

Fig, 2.—A sketch of part of the
finished "rotor.

plates have been cut, the jagged
edges mus: be flattened with a
large pair of pliers, an iron or a
vice. They will then give no
trouble when the. condenser is re-
assembled. 1. H T

£y I'm proud of.
&7 these jobs

CAXTON 4-VALVE CABINET

NOT a tile chipped, not a crack in the wall—every fixture neat,

You don't need to be an
expert to put up fixtures that will stay fixed and be a credit to
Just get the handy Rawlplug Outfit and follow the
Send for illustrated literature (free).

firm, clean and workmanlike.

your home.
simple directions

M

-

wemen &
Cash with Order. FumedOak .. €1 5 ©
or Real Mahogany polished £1 14 0

Made for Editor of Wireless Magazine
for Set “As good as money can buy”
described in issue February,

1925.

With detachable recess fitted Base Board to mount 21 in. by 7 in, panel to slide out of Cabinet front.

Hoaschold

From Ironmongers, Electricians or Stores

Catfit,
3/6

THE RAWLPLUG CO., Ltd., LONDON, S.W.7.

Amateur
Mechanic’s
Outfit,

5/6

A53

Extra 10/- with two beaded front doors totally enclosing fitted panel.
Cabinet overall length 221} ins. Width 8} ins. Height 9 ins.
Polished with the new enamel that gives a glass
hard surface that cannot be soiled or scratched.

SENT FREE.—Catalogue of standard Wireless Cabinets in various
sizes and woods. { Special Cabinets made to customer's orders.

PACKED AND DELIVERED FREE IN UK.
CAXTON WOOD TURNERY C0., Market Harborough

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 429
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SPECIAL ACTIVATION PROCESS:

- Build ‘yourgg
Own Set

""" (A I

lF you are a beginner and in
. doubt whether you can con-
i struct an efficient receiver buy
i an R.P. Envelope.

: Below we give a complete list

i ranging from a simple crystal

i receiver to a multi-valve

| set. :
RADIO PRESS ENVELOPES

i contain full information, the

i essential working diagrams and
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ITH the increasing number of stations all
transmitting within a comparatively limited
band of frequencies, the cry nowadays is

for more and more selectivity. The question must have
arisen in the minds of several readers as to whether there
was any limit to the degree of selectivity which could
be employed in a receiver. We all know, for example,
that by increasing the reaction coupling of the receiver
right up to the limit of oscillation we can obtain
particularly sharp tuning and can increase our selec-
tivity to a considerable extent.

A Possible Cause of Distortion

What happens when we do this, however ? The
quality of the speech, or music, is seriously impaired,
and in many cases the distortion introduced by this
proceeding is so great as to render the transmission
well-ni%h unintelligible. Is this a particular un-
desirable property due to the amplification of reaction,
or does it arise from some other cause ?

The answer is that reaction is the indirect cause,
the real reason for the distortion which occurs being
that the circuit has been made too selective. Thete
is, therefore, some limiting factor which must be taken
into account when the question of low-loss construction
is being considered.

Finding the Limit

The problem which confronts the experimenter.
therefore, is exactly where this limit occurs, and
whether it is likely to impose any serious restriction
upon the design of super-selective receivers.

The solution of this problem will be appreciated very
much more clearly if the problem is stated perfectly
definitely. In fact, it is often found that the very
statement of a problem will be of considerable assistance
in finding the solution. The point at issue, therefore,
is briefly this. It is found from practical experience
that the reduction of the resistance in a circuit by the
employment of reaction causes a marked increase in
the selectivity, but at the same time produces con-
siderable distortion. What, therefore, is the effect
of the resistance of the circuit upon the quality of the
reproduction ?

A Mechanical Analogy

The great difficulty in wireless, as indeed with a good
deal of electrical engineering, lies in the fact that it is
impossible to see exactly what is going on. A
mechanical analegy, therefore, is of considerable value
in assisting one to obtain a clear conception of any
particnlar process. I have already given several
mechanical riments with pendulums in order to
demonstrate certain well-known properties of wireless
circuits, and X propose to invoke the aid of this simple
method once again.

Making the Pendulums
For these experiments, therefore, we require first
of all a piece of stout thread, stretched between two
convenient points in a room. This cord should be
fairly tight, but not excessively so. We next require
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How Far Can “Low-Loss” Go ?
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A discussion of the cause of distortion in too-seleclive circuits
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two matchboxes, both of them full of matches. Two
short lengths of cotton are then taken and one end
of each cotton is tied round a matchbox in the manner
indicated in Fig. 1. The arrangement must be such
that the box containing the matches may be with-
drawn from the outer shell. The other ends of these
two lengths of cotton are then attached to the triatic
previously erected, the distance between the pendulums
so formed being, say, 3 ft. to 4 ft., depending on the
length of the triatic. Fig. 2 shows the arrangement.

The First Experiment
Now start one of these pendulums swinging, dis-

. regarding the second pendulum for the time being,

and notice how violently it is still swinging after, say,
25 swings. Then remove from the shell the inner
box and all the matches contained therein, leaving

r' ’:I'w;l:,f! "!J{ Nl!

Fig. 1.—The manner in which each matchbox
is suspended.

just the outer shell suspended by the cotton, and again
start the pendulum swinging. If the relative swing
at the end of 25 of the swings is noted again, it will
be found that there is a marked difference between
the two. The first pendulum would still have been
swinging comparatively strongly at the end of 25
swings, whereas the second pendulum will, in- all
probability, be reduced almost to a standstill after
the same interval.

Effect of Friction

This effect is due to the air friction upon the box.
In the first case, the weight of the matchbox full of
matches was comparatively great, and the effect of
the air friction, therefore, as the pendulum travelled
backwards and forwards, was comparatively slight.
In the second case, the weight of the pendulum was
considerably reduced by the removal of the box and
matches, so that the air friction exercised considerably
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more effect and slowed up the pendulum very con-
siderably.

The effect of this air friction is termed the *“damp-
ing,” and in an electrical circuit we can have a similar
effect: In a wireless receiving circnit we have currents
flowing backwards and forwards in a similar manner
to the oscillation of the pendulum just considered.
The movement of these currents is opposed by the
resistance of the circuit, just as the motion of the
pendulum is restrained by the air friction. If this
resistance is large, then the electrical oscillations in
the circuit will be very rapidly damped out, corre-

Fig. 2.—The two matchboxes are tied to threads
to form pendulums.

3

sponding to the case of the second pendulumn where
the air friction was relatively heavy.

A Further Experiment

This, therefore, explains the effect of resistance in
a wireless circuit when a current has been started by
some means and is allowed to die away. In the case
of telephony, we have a somewhat different condition
of affairs because we have continually varying voltages
induced in the aerial by the. wireless waves. We can
represent this condition, however, to a large extent
by means of the second pendulum.

If we adjust the two pendulums to have the same
length andthen start one swinging, the second pendulum
will shortly commence to swing also and the two
pendulums will still be swinging together. This was
the phenomenon I employed to demonstrate the process
of tuning. In my original experiments, howeyer,
both pendulums were exactly similar and we did not
take into account the effect of air friction in anyway.

Let us try now some simple experiments to find
what the effect of damping is. First of all, adjust
the two pendulums to the same length as just described,
and let both the matchboxes be sumilai, that is to say,
both full of matches in the ordinary way. If one
pendulum is started swinging, then the other pendulum
will shortly follow suit and the two pendulums will
swing in unison. It will probably be noticed, how-
ever, that there is a slight difference in the swing of
the second pendulum. It will follow slightly behind
that of the first pendulum, but apart from this there
will not be very much difference between the two
when they are properly under way.

Increased Damping Effect

Now remove about two-thirds of the matches from
the first pendulum, and replace the box in its shell.
The effect of this will be to increase the damping on
this pendulum, as we saw from the first experiment,
while the damping of the other pendulum will remain
the same as before. If, now, we start the first pendulum
swinging, two effects will be noticed. In the first
place, the second pendulum will not pick up quite
as quickly as it did: before, and in the second place
it will tend to go on swinging comparatively strongly
after the oscillations of the first- pendulum have died
down to a small value, :
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This means that the second pendulum is not accur-
ately following the variations of the first. The first
pendulum was started with a large swing and gradually
decreased in amplitude to a small value. The ideal
condition would be for the second pendulum to pick
up swinging very rapidly and then to die away more
ot less at the same rate as the first pendulum. This
would be the nearest approach we could get to a faithful
copy of the movement of the first pendulum.

A Comparison

If we consider this as a mechanical analogy to a
wireless system, the first pendulum would represent
the transmitter, and the second pendulum would
represent the receiver. Consequently, unless the
movement of the second pendulum is a fairly accurate
copy of the motion of the first, we shall have a condition
analogous to distortion.

Attaining Faithful Reproduction

We may try one or two other experiments to demon-
strate the effect. Let us remove all the matches and
the box from the shell of the first pendulum, leaving
simply the shell. This pendulum would be very
rapidly damped, very much more so than the second
pendulum which, of course, has not so far been altered.
If, now, the first pendulum is started swinging, it
will be found that the second pendulum hardly moves
at all. This is because it takes so long to get moving
that the first pendulum has practically come to rest
before the second pendulum has gathered any appre-
ciable momentum. Intermediate conditions can, of
course, be obtained by filling the box again with an
increasing number of matches, and it will be found
that as the number of matches in the box is increased,
so the motion of the second pendulum becomes more
and more a faithful replica of that of the first.

Introducing Damping into the Receiver

We may summarize the results of these experiments
so far by saying, therefore, that if the damping of the
receiving pendulum is /ess than that of the transmitting
pendulum, then the motion of the second pendulum
will not follow that of the first. Let us now see the
effect of making the damping of the receiving pendulum
greater than that of the transmitting pendulum. This
will be done, of course; by removing some of the matches
from the second pendulum, leaving the first full of
matches as in the original condition.

Mr. Frank Worthington, F.Z.S., better known
to 2LO listeners as * Uncle Frank,””’
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Interesting results will follow when this is done.
It will be found that as more and more matches are
removed from the second box, so this receiving pendu-
lum gets under way more and more rapidly, and is
very soon swinging in unison with the transmitting
pendulum. More important still, as the transmitting
pendulum gradually dies away, so the swings of the
receiving pendulum follow it, and it will be found that
the two pendulums die away practically together.
This result is analogous to the condition of {aithful
reproduction in a wireless receiver. The experiments
with the pendulum are, of course, incomplete. To
devise any real mechanical analogy would require a
certain amount of fairly elaborate apparatus. In
the case of a wireless system, the voltage induced in
the aerial is continually varying, increasing and
decreasing in accordance with the speech vibrations.
If it were possible to make the swing of the first

Some of the big condensers in the inductance room at the
Rugby Station.

pendulum increase and decrease in Some manser,
then, we should be able to gauge just how the second
pendulum would follow the variations.

Interpreting the Results

We can get a pretty fair estimate, however, from the
experiments just described, the results of which indicate
that, provided the damping of the receiving system
is equal to, or greater than, that of the transmitting
system, then reasonably good reproduction may be
expected. This means that in a wireless system it
is essential to have a certain amount of resistance in
the circuit in order that the natural tendency of the
currents set upin the circuit may be within the bouunds
of the variation required of them.

In the case of a receiver having a very low resistance,
such as the reaction receiver referred to in the begin-
ning of this article, the damping in the receiving circuit
is so low that the currents tend to disregard the
variations imposed upon them by the speech and music
from the transmitter. Just as the lightly-damped
pendulum in the experiments made took practically
no notice of the heavily-damped pendulum which was
obtained when all the matches were removed, so the
currents in a lightly-damped (low resistance) wireless
circuit are too sluggish in their action to follow faithfully
the variations required, and consequently -distortion
results.

Conflicting Conditions

The reader will immediately say ‘‘ Yes, but what
about the selectivity ? I always understood that in
order to obtain a selective receiver it was necessary
to reduce the resistance as far as possible.” This,
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of course, is perfectly correct, and we really have two
conflicting conditions. For good selectivity we require
a low resistance, and for good reproduction we require
a high resistance, up to a certain limit. That is to
say, provided there is a certain definite resistance in
the circuit then we shall obtain good quality.

‘The problem imposed by these conflicting conditions
is not easy to solve. It can be shown both theoretically
and practically that it is impossible to obtain good
selectivity and to retain good quality with a single
circuit. The resistance permissible in order that the
selectivity shall be good is very much lower than the
minimum which is required for good speech.

A Way Out of the Difficulty

Fortunately, however, there is a way out of the
difficulty which lies in the use of several tuned circuits.
If we obtain our selectivity by means of two tuned
circuits, then it is found possible for each
of the circuits, individually, to have a
higher resistance, so that we can get a
little nearer the conditions required for
good quality.  Similarly, if we employ
three tuned circuits, we can make the
resistance of each circuit still higher,
and still obtain the necessary selectitity.
Thus it will be seen that the greater the
number of tuned circuits which can be
employed, the better will be the quality
of reproduction which can be obtained
witliout sacrifice of selectivity.

Unfortunately, of course, the use of a
large number of ‘tuned circuits is un-
desirable owing to the difficulties of ad-
justment. Itisfound, however,that with
four tuned circuits both the required con-
ditions are fulfiled. @We can obtain
really good selectivity, such as will cut
out the local station at a distance of a
couple of miles only, and will bringin a
similar station 500 miles away at good loud-speaker
quality. With aslight sacrifice of quality wecanobtain
good selectivity with only three tuned circuits. Two
tuned circuits are hardly sufficient if really good
selectivityis required. The prohlem, however, depends
entirely upon the conditions, the principal factors being
the distance from the local station.

Use of LowyLoss Coils

Returning now toour original question, «“How far
can low-loss go? *’ we require to know now whether the
types of coils which we are producing nowadays are
anywhere near the permissible limit. As we have
seen, it is not permissible to reduce the resistance of
a coil below a certain amount, and it might reasonably
be supposed that it would be possible to obtain such
a good construction as to lie below this limit.

We have not, however, reached this limit yet. The
best coils that we can produce with ordinary types
of winding are not yet down to the limit which is
permissible. We are certainly approaching the limit
and, no doubt, before very long we shall devise new
methods of construction which will enable us to achieve
the desired limit.

Since the majority of circuits, however, require a cer-
tain amount of reaction, the actual resistance of the coil is
considerably modified. Thus, in, say, a three-valvecir-
cuit where we have reaction on one or more of the circuits,
it is possibleto employ anordinary typeof coil. Onthe
other hand, where we have only one or two circuits, par-
ticularly in crystal receivers with no reaction, then we
require the very best possible type of coil, and here
one of low-loss construction is definitely desirable.
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“But I can’t afford
. {0 scrap my
2-valve Set.”

said Dick Rogers.

Leslie Hillman was building the
latest “ Modern Wireless™ Har-
mony Four and his friend Dick
Rogers had just dropped in to see
what progress he had made.

ES,” said Dick, «I should certainly like
to build up this Set. A fellow at the office
has been telling me of the wonderful results
lie has had from it. But I can’t afford to
scrap my 2-valve Reflex.” ¢ No need to,”
answered Leslie, * why not use the parts as
far as they go and buy the remainder? Just
a minute while I get my Pilot Manual*. . .
Here you are! Page 33 gives the full list of

arts you need for a Harmony Four. Now
et’s make a list of all the parts you alreadi

SOME PILOT SETS:

New S.T. 100

Complete kit of components £6 4 2
Drilled and engraved panel 3 11 6

Cabinet to fit 00

All Cohcerl de Luxe

Complete kit of components £4 11 11
Driiled and engraved panel 16 6
Cabinet to fit o 17 0

3-Valve Dual

Complete kit of components £5 11 3 have.” So they wrote down the hst and Dic
oty e L B found to his satisfaction that he already had
D.X. F a great m_lmbsar of the components. “Actord-
i ;ﬁete(::i‘tl:;f B i tahte @ ing to this Pilot Manual,” he said, “ I don’t
Drilled and engraved panel' 15 6 think I shall need to spend more than about
Cabinet tofit ... .. 115 0 £4 or so on new parts.” “Don’t forget the
Coastal Three cabinét,” put in Leslie. «“Oh! I shan’t
gﬂﬁfnﬁg&“z{g?ﬁgﬁ% I trouble about that at first,” replied Dick.
Cabinettofit .. .. 1 7 6 “T see that it is a baseboard type of Set. If
Hasmony FoRs I keep the dust from it I can manage with-
Complete kit of components £6 19 6 out a cabinet for a few weeks.” “But....
o - o R Y T what about Peto-Scott’s? Will they supply
; me with a wiring diagram and instructions
é;:;:::d]::‘:golr}lionents £517 2 if I don’t buy mﬁ parts from' them?”
Drifled and engraved panel 1 2 6 You needn’t worry about that,” said Leslie,
G0 i oo 113 HO with a smile, « the Set I'm building now was
Transatlantic V. originally a 3-valve ¢ All Concert de Luxe’
SR elcemponcats £5, 0 which I built up under the Pilot System.
Cabinet tofit ... .. 17 0 That shows the wisdom of buying gocd
Special Fiye components in the beginning,” he added.
Complete kit of components £8 19 0 « Well, I think I'll send for the parts to-
§ ol and Soproer! Byl & morrow, and perhaPs youll come along
. next Saturday and give me a hand.” «To
Anglo-American 6 be sure 1 wilf,’” answered Leslie.
Complete kit of components £9 8 6
o Rt i, ol D T

will be sent to all who send 3d. in
stamps to cover postage, elc,

PETO-SCOTT CO. LTD.
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on Short

What is there to Hear

By A. V. D. HORT, B.A.

Waves ?

All readers interested in the higher frequencies will find this article of use

N answer to the above question
for the seeker after new
broadcasting stations might

well be given as ‘“ Not very much.”
The short waves, that is to say,the
band of wavelengths from about
150 metres downwards, have not
yet been'fully exploited by broad-
casting stations, and in consequence
there is not a large number of
stations to be heard transmitting
music and speech regularly.

KDKA

There are at present some stations
which send out regular programmes
on short waves, the best known
being, of course, KDKA, the West-
inghouse station at Pittsburg,
Pennsylvania, U.S.A. This station
can be heard working any night
now, with the exception of Sundays,
a *‘ dinner-hour ”’ programme being
sent out between 11.15p.m. and
midnight by our time. The strength
and clearness of the transmission,
which during the period quoted
often consists of musical items,
vaties in a surprising way from
night to night. On some nights
it may be found a difficuit matter
to find ‘the station at all, while at
other times a smgle-valve receiver
will bring in speech and music at
clear telephone strength.

Another U.S.A. Station

KDKA'’s transmissions are not
the only ones to be heard nowa-
days. The station WGY of the
General Electric Company at
Schenectady, New York, transmits
ow both on 109metres andin the
neighbourhood of 40 metres. On
several occasions recently the writer
has heard the transmissions from
WGY on the latter wavelength at
quite remarkable strength on one
valve, no difficulty being expen
enced in hearing the announcer’s
remarks.

Curious Phenomena

The transmissions from both

KDKA and WGY, originating as

they do at .a considerable distance
from this country, are subject to
fading and also to a curious form
of distortion. But these phenomena
are by no means always noticeable,
and on some nights they may be
found conspicuous by their absence,

English Amateurs

A large number of amateur trans-
mitters in this country are now
working on .the 4s5-metre wave-
length, while not a few are working
on lower wavelengths. Trans-
missions in the morse code pre-
dominate, but amateur telephony
at these wavelengths is by no
means uncommon. The recent
successful relaying on 45 metres
of the Daventry transmission by
an amateur is a case in point.

Apart, however, from those who
are interested in the broadcast
transmissions - mentioned above,
there is little doubt that the great
bulk of those who listen on short
waves are concerned mainly with
morse code transmissions. Of these
there is no lack, and the number

of amateur transmitters increases
daily.
Long-Range Reception

Owing to the remarkable pene-
trating power of certain bands of
short waves at certain times of the
day, stations in the most distant
parts of the world may be heard
working, surprisingly little appara-
tus being required either for trans-
mission or reception. An evening
on which reception on the 35-to s0-
metre band brought in a few signals
from the United States of America
only, for instance, would be re-
garded as poor. One would expect
to hear also signals from Brazil and
the Argentine, and also perhaps
from places 2,000 or 3,000 miles
to the east of this country.

‘When to Listen

It appears that signals from
various directions come in best at
certain times of the day. At present,
for instance, the best time to listen
for signals from the Antipodes is
during the early morning, for the
hour or two round about sunrise.

The conttol table (in ioreground) and main oscillator at 54X,
the Daventry Station
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ASK YOUR DEALER

CLARITONE
LOUD SPEAKERS
OR HEADPHONES

The Loud-speaker gives truthful and pleasing
reproduction. The Headphones are unequalled
for comfort and purity of reception.

PRICES :

SENIOR ( 2,000 chms Wz2go ]
MODEL i 120 ohms Wzg1 }£5 - 0-0

JUNIOR [ 2,000 ohins W295 :
MODEL { 120 ohms Wagb / £2 - 15 -0

HEADPHONES Wa2i6 . £1- 0-0

Send for our illustrated list of Components.
If you have any difficulty in obtaining write direct to

AsHLEY WIRELESS TELEPHONE CoO.

69 RENSHAW STREET - - - LIVERPOOL
TELEPHONE: 4628 Royal. ‘TELEGRAMS : “Rotary, Liverpool.”

438 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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On some nights large numbers of
American (U.S.A.) stations can be
heard between about 10 p.m. and
midnight, and on into the early
hours of the morning. The writer
has often heard Brazilian amateur
transmissions at good strength
between midnight and 1 a.m.

Knowledge of Morse Necessary
It is, of course, assumed in the
reception of these distant trans-
missions that the_listener has  a
working knowledge of the Motse
code. Without such knowledge it
is impossible to tell Whether a
station heard is situated in the
U.S.A. or in the next street. While
this is an extreme case, it may be

appended here.

priate

noted that signal strength can A: Australia.
never be taken as a guide to the B: Belgium.
The BE: Bermuda.

location of a transmitter.

vagaries of the short waves are
such that while signals from New
York may come in at loud telephone
strength, signals from a station 50
miles from the receiver may be
barely, if at all, audible,

¢¢ Intermediate’’ Letters

To assist those who are interested
in the reception of both near and
distant amateur transmissions, a
list of the * intermediate *’ letters
allotted to wvarious countries is

procedure is used, a station will
always be heard sending the appro-
“ intermediate
letters before his own call sign.

THE WIRELESS CONSTRUCTOR

CH : Chile. N : Holland.
CO : Colombia. O : South Africa.
CR : Costa Rica. P : Portugal.

CS : Czecho- PI: Philippine
Slovakia. Islands.
D : Denmark. PR : Porto Rico.
E : Spain. Q : Cuba.
F : France. R : Argentina.
G : Great Britain 8: Scandinavia
GI: Northern (Iceland,
Ireland. Sweden,
GW : Irish Free le:ang)
State. U : United States
T SoUEEh 3y . Givitueilgll, X I §HE- sand
HU : Hawalii. vari Obul s
; » I:Italy. portable
efiee=or J : Japan. stations.
Iy K : Germany. Y : India.
BO : Bolivia. L : Luxembourg. YS : Jugo-Slavia.
BZ : Brazil. LA : Norway. Z : New
C: Canada. M : Mexico. Zealand.

Metres or Kilocycles ?

The use of frequency rather than wavelength was discussed in a recent issue of THE WIRELESS

CONSTRUCTOR.

Below will be found a conversion table from metres to kilocycles, together with

the formula employed in making the transformation

N the early days of wireless, when.aether radiations
were first investigated, the wavelength of the
disturbances produced was very small (of the

order of 1 metre or less) and could actually be
measured as a length.

As the science developed, however, the wavelengths
used became longer and longer, and the term wave-
length became merely a method of distinguishing
between different stations.

The fundamental property of any tuning circuit,
however, is its frequency, the wavelength which may
be radiated being a secondary effect. A wavemeter
(so called) is in reality a fréquency-meter, since it is
the frequency of the circuit which is varied by the
condenser or variometer employed for tuning.

This month we publish a table of wavelengths
from 1o to 100 metres, the equivalents in kilocycles

being given in each case correct to the nearest whole
number.

The figures for 100 to 1,000 metres (in steps of 10
metres) may be obtained by dividing the frequencies in
the table by 10. Thus, if 8 metres=3,846 ke., then
780 metres=3,846--10=3846 kc. Similarly, fre-
quencies corresponding to wavelengths of 1,000 to
10,000 metres, every Ioco metres, can be found by
dividing the appropriate value by 1o00;, thus, 7,800
metres =3,846--100 =38:46 kc.

The table below is calculated from the fundamental
relation that, for wave motion, frequency=velocity-
wavelength. ‘In the case of wireless waves the velocity
is approximately 300,000,000 metres per sec. so that
remembering 1,000 cycles =1 kilocycle,

300,000
Frequency (k¢.) = — MM —
wavelength (metres)

METRES TO KILOCYCLES, OR KILOCYCLES TO METRES

Kilo- Kllo- Kilo- | Kilo- Kilo- Kilo- | Kilo-

Metres. cycles. {Metres. cycles. ]Metres cycles. Metres cycles. [Metres. cycles. |Metres. cycles.|Metres. cycles
10 30000 23 13044 36 8333 49 6122 62 4839 | 75 4000 88 3409
I 27273 24~ 12500 37 8108 50 6000 63 4762 76 3947 8g 3371
12 25000 25 12000 38 7895 51 5882 64 4688 77 3896 90 3333
. 13 23077 | 26 11539 | 39 7692 52 5769 65 4615 78 3846 | or 3297
- 14 21429 27  IIIIX 40 4500 53 5660 66 4546 79 3798 92 3261
15 20000 28 10714 41 7317 54 5556 67 4478 80 3750 93 3226
16 18750 29 10345 42 7143 55 5455 68 4412 81 3704 94 3102
17 17647 30 10000 43 6977 56 5357 69 4348 82 3659 | 95 3158
18 16667 31 9,677 44 6818 57 5263 70 4286 | 83 3615 g6 3125
19 15790 | 32 9375 45 6667 58 5172 71 4225 84 3571 97 3093
20 15000 33 9o9l 46 6522 59 5085 72 4167 85 3529 98 30061
21 14286 34 8824 47 6383 60 5000 73 4110 86 3488 99 3030
22 13636 | 35 8571 48 6250 61 49018 74 4054 "87 3448 | 100 3000

Remember :-—High Frequency means Low Wavelength (Short Waves).

length (Long Waves).

Low Frequency means High Wave.
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HE pteliminary announcement
which appeared in the last
issue of THE WIRELESS CON-

STRUCTOR concerning the Radio
Press Year Book for 1926 has
aroused so much interest that some
further details will no doubt be
appreciated.

A special feature which was not
disclosed in the previous announce-
ment will be found in an exceedingly
complete and accurate list of call
signs of experimental transmitting
stations. ®

A special effort has been made
to bring this list up to date and to
make it thoroughly dependable, and
it will prove invaluable to everyone
wlho listens on wavelengths other
than the broadcast band.

Valve Data

The valve data section will make
a strong appeal to the serious
experimenter, providing as it does
an almost unrivalled collection of
easily accessible information. Just
the things the practical man wants
to know about a valve are presented
in handy tabulated form for scores
of different types.

For the more advanced worker,
again, actual characteristic curves
of avery large number are alsogiven,

General Section

For the non-technical reader the
general section will be found to
provide a fund of interesting and
helpful matter by well-known au-
thorities, which covers a”remark-
ably wide field.

Articles appear from the pens
of Major James Robinson, D.Sc.,
Ph.D., F.InstP, Captain H. L.
Crowther, M.Sc., and many other
distinguished contributors.

Workshop Instructions

The articles aud condensed infor-
mation in the workshop section
include such items as instructions
on marking out and drilling panels,
matting ebonite, general hints on
wiring and soldering, tables of sizes
of drills and taps, tables of areas
per pound of ebonite, and so_ on.
This part of the book has received
special attention, and the home
constructor will find that the
expectations aroused by these hints

 Long Distance with a “Prince” Receiver
(Concluded from page 368)

this set, however, it is possible to
receive Radio-Toulouse. free from
interference, , and, although the
signal strength may 1ot be quite so
great as that obtained with the
more usual type of receiver, a
tarked improvement in quality and
background is noticed.

With a wavetrap it is, of course,
asimple matter to get other stations
whose wavelengths lie between
those of Radio - Toulouse and
London, with the exception of
Cardiff and Manchester, which are

rather  difficult to get at
the moment in the writer’s
neighbourhood.

Among the other stations

received were Bourmemouth, New-
castle, Hamburg, Madrid, Glasgow
and Belfast (rather.weak), FPPT
at good strength, several German
stations, Birmingham and Aberdeen.

Below 210 many relay stations
were found, as well as various

_Continental transmissions such as

Radio Belge, Elberfeld and soine
new stations. In every case
distant stations were received with
remarkable purity of tone, and
many of them at medium

loud-speaker to good loud-speaker

strength.

Reception of Daventry

With the large coils inserted,
Daventry is received at full loud-

‘speaker strength, while Radio-Paiis

can be obtained at fair loud-
speaker strength clear of inter-
ference from sXX. Hilversum, on
1,000 metres, also comes in at
good strength, as well as one or two
other  transmissions in  the
neighbourhood of 1,000 to 1,200
metres.

440

A Reference Book for Every Constructor

Further details concerning the Radio Press Year Book for 1926
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will be fully borne out by the book
itself when he receives his copy.

Formulse Disliked

The majority of home con-
structors do not, as a rule, feel that
wireless' calculations come within
their field, but this is probably due
in large part to a feeling that the
formulz involved in such operations
as the calculation of the number and
size of plates required in making a
fixed condenser of a certain capacity
are difficult to use.

Simplified Mathematics

The section of the Year Book
which deals with simplified calcu-
lations will be found to remove
such ideas with singular complete-
ness, and to prove that everyone
may carry out such elementary
design work for himself with the
aid of the simplest arithmetic.

This section has been prepared
by an author well known for his
capacity to present mathematics in
simple form, and covers all the
important calculations met with
in every-day wireless work.

Ounce one has become a little
accustomed to this receiver, it is
noticeable for its ease of handling,
notwithstanding the sharp tuning,
while control of reaction is delight-
fully smooth aund free from
backlash.

Valves to Use

The following valves have been
used successfully and may serve as
a guide to the user : For H.F. and
detector, two Cossor Wuncell red
tops, or a D.E.8 H.F. followed by
a D.E.5sB or C.T.25B, or a B.7 or
similar small power-valve. A.R.06
and B.5's have also given satis-
factory results. B.5 for H.F. and
a D.E.3B for detector form another
good combination. For the L.F.
any small power-valve will do;
the writer has used Cossor Wuncell
green top, B.7, D.E.5, P.V.8D.E.,
and the D.E.8 L.F. At the
same time, G.P. valves have given
good results, if not, perhaps, quite
the same volume.

The writer will be glad to hear
of the results obtained by
constructors of this receiver as a
guide to further experimental work.
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The All-important

variable condenser
And the prestige belind the FPolar

The “Polar” Junior Condenser

All Capacities

Possesses all the characteristics of the well-known
Polar “ Straight-line-Frequency '’ condenser. Gives
o straight linc of frequencies, with an approximately
evenmovement of dial in relation to change of wave-
length. Lowminimum self-capacity; one-hole fixing;
350 degrees dial; perfectly screened; remarkably
compact; occupying minimum space behind panel,

The “Polar” Cam-Vernier
Variable Condenser

Compensated square law design of vancs; this
means that the Condenser functions in the square-
law manner, not on the bench, but on your set. Its
shape of vanes compensates for the inherent self-
capacity of your coils and aerial, with the result that
the figures on the dial indicate definite wave-lengths.
You can recognise the Cam-Vernier Variable Con-
dcnser, if by nothing else, by the specially engraved
diat which commences at “26”—recognising that no
aerial tuning system can have a zero-capacity.
It cmbodies the well-known Cam-Vernier device
giving 10 degrees of vernier movement in any
position ; and the vernier readings register on the dial,

Prices:
‘003 . . . 10/6
{00058 T 11/6
*00! e 12/6

The “Polar” Micrometer
Condenser (“N” Type)

The condenser is of the cylindrical type, and the
variations in capacity are obtained by varying the
relative positions of the two semi-cylinders. It
has the extremely small minimum capacity of two
micro-micro-farads. Locking-nut for fixing in any

desired position. The finish and workmanship
are of the usmz,l high Polar standard.
Price . . b/6
Vertical and Rotary Scales, as'shown, 9d. extra

Not all variable condensers can be judged by
appearance and price alone. It is unlikely that the
condensers produced by any but long-established
Radio Engineers can be fully efficient,

It 1s, further, ‘unlikely that nondescript, cheaply-assembled
condensers will carry anything like the UNCONDITIONAL
written GUARANTEE enclosed with every “ Polar " Condenser.
It 1s a guarantee against original defects, as well as against
breakdown or the development of faults in ordinary use—for a

period of ONE YEAR.

All constructors of Radio Sets haye an appreciation of quality in
appearance, as well as of quality in performance; yet not all are
equally able to indulge in the expensive class of components.
For this reason, we have introduced the * Polar ” Junior Condenser,
at a price of 5/6 for all capacities—putting a product of high
quality (backed by a great reputation) within the reach of all.

Buy the products of well-known Firms—disregard any maybe
biased recommendations of “cheap” components—and depend
upon the Manufacturers to “see you through.”

Sold by all reputable Radio Dealers.
or write to us, for the * Polar” Condenser Booklet

Ask your Dealér,

Radio Communication Co., Ltd.
34-35, Norfolk Street, Strand, London, W.C.2

In veplying to advertisers, please mention, THE, WIRELESS CONSTRUCIOR.
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AMATEUR  CONSTRUCTORS

We supply complete sets of parts for the:
LONG RANGE PRINCE RECEIVER
SIMPLE SHORT-WAVE RECEIVER

THE NEUTRODYNE TWO

As described by Mr. A. S. CLARK in this issue.

£ 8 d

1 Radion Panel Mahoganite 14 X 7 s> Hi= "= 10.3
2 Dual Rheostats, McMichaet = - o= =" it SE0
1 Ormond "0005 Square Law Vernler - - - - - 8 6
1 Ormond ‘0003 o - = O LS 9 0
2 Vibro Valve Holders, Magnum - - - -~ = - 10 0
1 Anti Capacity Valve Holder, Magnum - - - = 2 6
1T.C.C. ‘001 Fixed Condenscr = - - - - = 2 3
1T.CQO. 0003 ., 5 = W - - = = 2 4
1 Ediswan 1-meg. Grid Leak - - - = - — 2 g
10 Terminals Complete Nickelled -~ - - = = - 1 8
1 Strip of Ebonite 5” x 2 x 1" - = - - - - - 8
1 doz. Tinned square scc, Copper Wire = - - - - 1 0
1 Peto-Scott 2-Way Coil Holder Vernier - - - -~ 10 ©
4 Dial Indicators -~ - = = = = = < - 10
1 Pcto-Scott Neutrodyne Condenser - - = = - 5 0
1 Set R.P. Transfers = - - = = = - = - 6
2 yds, Twin Flex - - - = = R . S — =¥
1 Mahogany Cabinet with Baseboard as described, Camco -1 2 6
£5 6 7

Large 145 page illustrated catalogue of components,
etc., price 3d.

Send stamp for lists and fet Write for list of Type B. Kit.

us quote you for Parts for the Carriage and Packing Free on

tet you contemplate building. Orders Value £2 and over,
Book to Cross Street

'Buses Nos. 44, 30A, 19, 19c, 43, 144A, 1448, 143F.
Trams pass the Door, Nos. 33, 791, 19, 13, 39, 35.

)J=NORMAN RADIO L™ =(

133a, UPPER STREET, ISLINGTON, N.1
Telephone: Clerkenwell 3081.

FALCO

HEADPHONES

and

LOUD SPEAKERS

) /7
L) .0 0’0

Renowned for their
Clarity and Volume

LOUD SPEAKERS

“Grand Modéle”’ - -

““ Pharaon ”’ - - - 204 2

“ Gulliver ”’ - - N
HEADPHONES

Double, 2 X 2,000 ohms -

DO O

£010 9

Liberal Discount' to the Trade
Special Terms to Wholesale Factors

SoLE DISTRIBUTORS:

THE WHOLESALE WIRELESS CO.

103, Farringdon Road, LONDON, E.C.1

R LR L L L L LR U U U L o SR L S 4 R S R LA
A R U S S S S S S S S S S S S S S ST S S o

AERMONICY|

Anti-Capacity

VALVE HOLDERS

have been designed to re-
duce to the minimum the
grave high frequency losses
encountered with the four
pin type of valve mounting.

The construction is sound and
the material used is the best

moulded insulation availabls
and will withstand very rough
usage.

The * Aermonic” Anti-Ca-
pacity Valve Holder is made
in two styles: Base Board
Mounting and Back of Panel.

Strongly recommended for use in
Neutrodyne type of High Fre-
quency Amplifier, and in the De-
tector, Oscillator and Interme-
diate Frequency positiina of the
Superson.c Heterodyne, in fact’
in any position in which the valve
has to deal with high frequency
siguals, ]

Sole Disiributors—

London & South of England:

CHRISTIE & HODGSON, Ltd.
246, West Street, SHEFFIELD

The Biitish Isles excluding the
a ove:
V. R. PLEASANCE
56, Pargate - - SHEFFIELD
Sole Manufaciurers & Exporters:

James Christie & Sons, Ltd., 246, West St., Sheffield

If your dealer cannol supply please send his address lo the distributors
for your district and Holders will be sent direct on receip! of P.O.

T iy S i 0 i O S Sy S s S o 5
HiHiHiHiHiHiHi!ﬁHiEﬁ!ﬁ!ﬁ!ﬁHiEﬁﬁﬁﬁﬁﬁ’ﬂﬁiﬁéﬁ%ﬁ
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Behind the Panel Type 2,6

MOUNT YOUR CABINET ON
“EDDYSTONE?”

D50 P’
DY IYL0X05
One Screw for fixing '
. Polished Spring Rubber
Mount with Air
Cushions

The Ideal Method of Moanting a Radio Cabinet

They take up all ontside sbock, thus giving longer
li‘e10 the valves and preveat micropionic noises,
In addition. they add an elegant touch to the
cabinet, besides preventing marking or scratching
a polished surface, Simpleto tix—delightful in use,
MADE IN TWO SIZES~Large Sizo with Poli
Nickel Mount, No, 123;  8mall Bize, in Uutf;nﬂlﬁg
able Gold Finish Mount No. 124
PRICE 3/- per set of 4 (Both Sizes)

Obtainable from all high-class dealers.

If any difficully write direct to .—
STRATTOX & Co., Ltd., Bromsgrove Stre:t,
BIRMINGHAM
T\ ade Enguiries Invited

“EDDYSTONE" short wave, low los il
KDKA now ready—106 per set :)vt :: % g:;]l; ;g:

Catalogue showing full range of ‘‘Eddystone”
Prodacts > ’

In replying (o advertisers, please mention THE -WIRELESS CONSTRUCTOR.
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Build with the best
components obtainable

This is the first step towards good radio
reception.

The next 1s to get a loud speaker which will
do justice to the set—that is—an AMPLION.

A “Dragon” AMPLION is the ideal instrument

for the discerning constructor.

MODEL
A.R.19

PRICE
£5.5.0

THE _ WIRELESS
WORLD'S A N LOUD
STANDARD SPEAKER

Prices from 25/- upwards
Obtainable from all AMPLION STOCKISTS, Radio Dealers, or Stores

Patentees and Manufacturers :

ALFRED GRAHAM & CO. (E. A. Graham)
CROFTON PARK, LONDON, S.E.4

London Showrooms . . 25-26, SAVILE ROW, W.1

In replying to adveriisers, please mention THE WIRELESS CONSTRUCTOR. 443




Trg WIRELESS CONSIRUCTOR

February, 1926

A New @ Product

D
7’:: A

I

,..-.
o

P

N

Reg.No. 717674

PATENTS PENDING

No. 1
200 Microhenries
300-600 M,

- THE

PRICE

Dimic Coil No. 1
i (300-600 M) 10/- :

{ Base .. 2/6:
i ~

No. 3
(1100-3000 M.}

will be issued j;
shortly. :

What the @ DIMIC COIL is
First and last a highly efficient inductanceof a
particular form. (Patents pending.)

What the @B DIMIC -COIL does
Provides:
(a) A perfect aerial tuning inductance of two
ranges, or ‘“ centre tapped.”

(b) -A perfect H.F. intervalve coupling. (Auto
transformer, Neuntrodyne, Tuned Anode or
loosely coupled transformer.)

(c) A unit applicableto a multiplicityof uses,
some of which are shown diagrammatically
on opposite page. Further information
as to other applications will appear from
time to time.

DIMIC COIL

O those who, constructing their own sets:

for the first time, desire range selectivity

and stability, the Dimic Coil offers a certain
and satisfactory solution.

* * *

To those who wish to improve or add to existing
sets this component gives an adaptability and
efficiency hitherto unobtainable.

* * *

To the advanced experimenter the design speaks
for itself.

* * *
The complete series will finally’ be available
covering all wavelengths from 20 to 7,000 metres.
and fitting the standard base.

Head Office & Torks?
WEXHAM ROAD, SLOUGH,

,BUCKS.

“Jelepfhione: SroucH 4-41 &442

TELEGRAPHIC ADDRESS: RADIETHER, SLOUGH.

L.M°‘MICHAEL™

‘ManuFacturers of Wireless and Scientific Acparatus

‘WEXHAM ROAD: SLOUGH.BUCKS::

([ondan Officed Hholesals Show roomss
HASTINGS HOUSE
NORFOLK ST., STRAND, W,C.2

Telepfione:CentraL 8272
CABLE ADDRESS: RADIETHER , SLOUCM
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THE NEW P DIMIC COIL

and some of its many
applications

Diagram No. 1

: KEY TO DIAGRAM NO. 1 :

© 1. No 1DIMICCOIL a8 Prices
: Centre Tapped Acrial 3

ONE of the most important applications g‘{ucmgc&, SRR [
of the Dimic Coil is that of neutro- 2 SR oo, JC
dyning, i.e., it enables the ultra-effici- ser "0005 uF 10/6

ency of the Dimic windings to be taken full @ 3 ll)IMI(?SOIdL %‘IO ]% an
advantage of for the purpose of high axlnl\lxl)limcz:]t(i)o: ST 9.
frequency amplification with perfect i « Baseand Clips .. 2/6 :
stability. We claim that the particular ¢ 4. Anode Tuning Con- w8
denser ‘0005 »F .. 106 :

principle of neutrodyning employed with
Dimic coils is the only basically sound
method, since the neutralising component
is of necessity in its proper phaserelation-
ship with the effects to be neutralised.

: 5. Neutrodyne Condenser  2/10

. Transfer Condensecr 3

({MH Fixed Condenser g

‘00025 uF) .. ad 2(6 :

: Base and Clips .- 1/- :
: 7. MH Grid Leak 1

Neutrodyning is effected on the Diagram Ingeohm, o 26
shown, but the construction of the Coil is MBS s A

such as to permit of variations in the
method of application

Diagram No: 3

THIS represents a one-valve reflex cir-
cuit, which follows the general lines
of S.T.roo, with the important
modification that the reflex transformer
is removed from the earth lead. Reaction
is effected by means of the Neutrodyne
Condenser (No. 1) and two Dimic Coils
are used, advantage being taken of the
special construction adopted (Patents
pending), for obtaining a divided centre
point on the aerial coil, this division of
the coil being obtainable and automa-
tically effected by the special base clips
in any case where desired.

Diagram NO- 2 B R TIIT I P PRI 8

L9 % o i : KEY TO DIAGRAM NO 2 :

iagram No. 2 we indicate the applica- :

][ tion of the Dimic Coil to an H.F. stage 5;&333’;0}13‘,‘,‘;‘0-0‘““““ 210 :

® \ y grece%ma a s’}xgersomlcl retceu erlgf tlll)e D8 I}dgrnﬂr .30131511:‘% Con- -

LIS autodyne type. e excellent results ob- 4 il :

e e tained mthpMH supersonic outfits are = %OE(‘)UTHI{\"“" C°“denser W06

i%e) ’é enhariced énormously by this addition. It 5. DIMIC COIL No. 1 . 10/-
@ ® B has a double advantage, giving even - %"é" and s 2 2[6 :
\D s ™ greater range to the set, and ipcreasing . ica” Condenser 2/6
p@ @ = the selectivity without mterfermg with ! Base and Clips. ve IR
¥ T the perfect tonal properties associated 7. %c‘“‘ttOf ) MH) com- E
nei with MH Supersonic outfits. It is applic- 8 MH Autodyne him;d} 2 i

. a able to any supersonic system, however.  : unit300-600m. ) “Mf :

The Diagram is self-explanatory, and the 9. Autodyne Tuning Con-

denser 0003 »F .. 86 :

circuit is strongly recommended, giving 0. MH Grid Leak MG 2/ :

as it does a very high degree of efﬁcxencv ¢ Base and Clips R VX j

ease of control and simplicity of layout i 11. MH Supersonic Filter 21/- :

Succeeding stages as usual J

| KEY TO DIAGRAM NO 3 :

: 1. NeutrodyneCondenser 2/10 :
: 2. DIMIC COILS No.1 10/.:
; Base and Clips 00 :
: 3. MH Mica Fixed Con-
: denser ‘001 xF o0
E Base and Clips e
. 4. Acrial Tuning Conden- g
i ser "0005 uF .. 10.6 :
5. Anode Tuning Con- g
denser 0005 ¥ .. 10/6
: 8. Crystal Detector od g
: 7. MH L.F. Transformer
with MH Mica Con- ':
: denser of ‘001 »F 21/-and 3/ :
: 8. MH Dual Rheostat .. 7/6 :

Head Office & Horks?: @ [LS'D Londoa OfficedWFolesale SRowroomss
WEXHAM ROAD, SLOUGH @ HASTINGS HOUSE.

BUCKS. T o v o oF Wireless and Scnenhﬂc ¥ paratus. NQR_FOLK ST.STRAND,WC2
Telephione:Soucn 4416442 WEXHAM ROAD: SLOUGH. BUCKS: Telephione:Centrat 8272

YELEGRAPHIC ADDRESS: RADIETHER, SLOUGH./ CABLE ADDRESS. I?AD!ETHER « SLOUCH

In replying-to advertisers, please mention THE WIRELESS CONSIRUCTOR. 445
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It’s my turn!

HEN these words are used by one of the family who
wishes to tune-in any particular B.B.C. or Con-
tinental Station, you are perfectly safe in allow-

ing them to do so provided you have constructed the

Family Four-Valve Receiver in accordance with the clear

instructions, diagrams and reproductions of photographs

contained in Radio Press Envelope No. 2.

This set is essentially a set for the family, and one, two,
three or four valves can be used as desired. The range
is good and the set is sensitive enough for loud-speaker
results on most B.B.C. Stations as well as many Con-
tinental ones. American broadcasting can be received
under favourable conditions.

BUILD THIS SET AND PLEASE NOT ONLY
YOURSELF BUT THE FAMILY

You can obtain Radio Press Envelope No. 2 from all
newsagents, bookstalls, local wireless dealers, or
direct from the publishers, Messrs. Radio Press, Ltd.,
Dept. S., Bush House, Strand, London, W.C, 2, post
free for 2 /g.

Ask for Radio Press Envelope No.2

THE “ FAMILY” FOUR-VALVE
RECEIVER Designed by
Percy W. Harris, M.I.R.E.

RADIO PRESS, LTD.
s BUSH HOUSE s:
STRAND, LONDON, W.GC.2

Barclays Ad,
446 In replying to advevtisers, please mention THE WIRELESS CONSTRUCTOR.
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Construct Your Receiving Set
from the Best Components !

WE HAVE THEM:

The Marvellous Remler Condenser. A
Revelation in Tuning. 31/9 each

Our Guaranteed Ebonite cut to any size
while you wait. Ordinary surface, 4/6 1b.;
Matt, 5/- 1b.

The New Lissenola Loud Speaker Base,
13/6 each
Dayzite Regd. Crystal, 2/6 each

McMichael Special H.F. Plug-in Units, also
Igranic Super Heterodyne Sets Now in Stock

The New Folding Frame Aerial:
A Revelation for Supersonic Sets. The
Amplyflex, 60/- each

Send 6d. for the World's Finest Radio Catalogue (Callers
Free), second edition ready shortly: or call and see our great
Shop Window Display.

——WILL DAY, LTD.——
19, LISLE ST., LEICESTER SQ., LONDON, W.C.2

Tur WIRELESS CONSTRUCTOR

Fit Watmel
for results

Months of exhaustive research in the
! Watmel Laboratories has resulted in
the production of a Fixed Condenser
that can truly be called perfect. In
every detall of its design and con-
struction the Watmel Fixed Condenser
rises superior to other instruments of
its type.
In every defail you will admire the
Watmel Construction, Appearance and
Efficiency—it sets a new standard in
fixed condenser design,

] FROM ALL
DEALERS

THE Watmeb Variable Gr\d—[

—An Improved Low Loss Fixed Condenser

Leak was designed to over-
come the defects that are usually
found in grid leaks, The result
is an instrument that performs so |
effieiently that to-day it‘is help- |
ing hundreds of radio enthusiasts
satisfactorily to obtain that de-
sired maximum of good results,

A small spring fized to the collar
compresses against the controlling
plunger. This ensures that perfect
electrical contact is maintained even
after constant use. Send P.C. for
Descriptive Folder.

5 to '5 Megohms 2/8
50,000 to 100 000 ohms .. 3/6

ECapacltlcs for Standard :
:  Grid Condensers:— -
£ "00005 to '0005 2/6 each.:
: Standard Fixed Con-

] densers ;—

$002, 001 .. 2/6cach
1 °0025, 006 .. 3/Beach
: Combined Grid Leak and :
:  Condenser, 8/-eath :

Agent for Lancashire
and Cheshire—
Mr. J. B, Levee, 23,
Hartley 8t., Levens- i
huime, Manchester '
|
|

TELEPHONE: TELEGRAMS: X
Regent 4577 “Titles, Westrand, London’’ 37 S o1
Watmel ereless Co., Ltd., Tondom E 'f;"“l’

AAAAAAANAAAAAAS

11

Here’s CLIX in double harness,”

says CLIXIE

says CLIXIE.

multiphone applications.

¢ "» « As every CLIX is the twin of every

C L ' X l E other CLIX, it might seem good
enough to link any old couple and call
'RETAIL FRICES 1:h§ result a CLIX TWIN PLUG; but
it isn’t good enough for us. The two

complete 1/-

AUTOVEYORS LTD., 84 VICTORIA STREET, LONDON, S.W.1
- A

*“Wherever there’s a possibility of a
short-circuit being made by the con-
tact of two independent plugs, there's
the place for a CLIX TWIN PLUG,”

«Each of these TWIN PLUGS consists
of two CLIX plugsockets complete
with insulators and locknuts and
harnessed with a double insulating
link. Vou'll find them most effective
in H.T. and L.T. battery connections,
input and output connections, and

i |
¥ mmf{‘é’;_ 1 plugsockets are gauged up together
! CLIX Adapt ! to the last thousandth of an inch; the
} L pler 1 - . :
with Locknut 2d. Siamese T“"‘ms are strangers
: CLIX Insulators o comparison !
i (fi dco]oulx;s) 1
1 @ty Are you well-connected? Try
y  CLIX Bushes !
b CLIX
1d. pair. '
! cLIX Twin Pl |
( !

The Electro-Link with 159 Uses

¢r dull emitters.

fibre strip under

arm has a smooth,

{ you aIsz; details i RBetail

i concerning our

: new “Resicon” | D U A L
: Condensers? |

P struments- :

ideal

for a resistance -equally applicable to bright
offering a resistance of 6 ohms, whilst a
continuation of this is of 30 ohms resistance.
The resistance element is wound on a hard

tixing is provided, and the termirals are
placed in convenient positions. The contact

parts are nickel-plated,

%hMay we send 3/9 PEERLESS 3[9

: Precision In- ! Send now for full details

made’ fo “an | The Bedford Electrical and Radio Co., Ltd.
22, CAMPBELL ROAD - . - - - BEDFORD

|

Two |
in |
One! |

The new Dual Rheostat—
a ‘“ Peerless” product in
every way. Specially de-
signed to meet the demand

It has two windings—one

great tension. One hole

silky action, and all metal

Retail

RHEOSTAT

In replying lo adverlisers, please menmtion THE WIRELESS CONSTRUCIOR. 447
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The PELICAN UNIVERNIER
| puts all other Geared Devices
in the shade

A statement which you can prove for yourself by re-
placing your present.tuning controls with the Pelican
Univernier. The marvellous selectivity and ease of
control which the Pelican affords is a revelation In
accurate tuning. It can easily and quickly be substituted
for any ordinary dial on condensers, variometers or

| tunable transformers.

|

From gyour dealer, Price 6/- each

4

64, NEWMAN ST., LONDON, W.1
Telegrams : Pelcarad, Wesdo, London

- CAHILL & CO. Ltd

Telephone : Museum 9236

February, 1926

3‘753. WALL INSULATOR

th wood screw 3d. each, TUBULAR FIXED CONDENSERS
2,6 doz. ‘0001 to "0003 ... each 1 6
R/75L. Ditto with spike 0005 to ‘003 each 2 -
6d. each. 4,9 doz: each 2,3

-005 to "006
T

44 pp, RADIO
LIST, Post Free

HYPER-SENSITIVE MICRO-
PHONE FOR RADIO, 17,6 SAC

LECLANCHE
OELLS for D.E. VALV&o, 4/, 8/-

OG0 J e O O O O B O O O O O

OSCILLATOR COUPLER wound on MILLIAMMETERS, from
Bakelite with Silk-covered Wire. 7/6 12/6. SEE CATALOGUE n

ECONOMIC | Head Office: 10 FITZROY Showrooms ! 1
ELECTRIC, LTD.|SQUARE. LONDON W.l|3°3 e

U 0 S VO O O O O O 0 O O O O O O W O OO 0 O o D o D

VYour Soldering
dt’ol;;culh'es .S"olyqd
for One Shilling

One box of Solclips will solve the
wiring problem:

Solclips simplify wiring. Simply insert wires
at required angles, press slightly, drop in
solder pellet and flux supplied and touch with
soldering iron to make a perfect joint that
will ensure perfect continuity.

Olclip Qi

Clip while you Sol

@» 0f 18 Solclips either ordinary or terminal
PER type complete with solder pellets, flux and
BOX instructions, Ask your Wireless Dealer for

them or send Postal Order for sample box

DALE FORTY & CO., LTD., Birmingham

Selling Agenis:

COOKE & WHITFIELD WIRELESS. LTD.
ST. PAUL’S SQUARE, BIRMINGHAM

Cut out the

CRACKLE

in your set by using the

Ediswan Vacuum Grid Leak

The leak, manufactured by
secret process, glass enclosed
in a vacuum 1is absolutely
constant in 1its resistance
under all working conditions.
Crackling and parasitic noises
due to varying leak resistances
are eliminated, as no chemical
The action due to atmosphere or

EDISON SWAN light rays can take place.
ELECTRIC Co. Ltd.

Made in six sizes, viz.: 0’5, 1°0,

123-5, Queen Victoria St. 20, 30, 40 and 50 megohms
2/6 each

EC4

London —

Ask your Dealer
about them!

449
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Car Equipment Manufacturers, By Appointment to .M . The King

IS TR B,

ALL-PURPOSE
TRANSFORMER

When there is a transformer in the circuit, remem-
ber thatthe C.A.V. ALLPURPOSE TRANSFORMER
will, in ¢ cases out of 10, beideal. INDIVIDUALLY
TESTED ON BROADCASTING AND GUARANTEED
AGAINST BREAKDOWN.

«“Gerrvards Cross, April 11, 1925:

* Refevence your L. F. transformers, it may be of interest
to mention that I am using a 2nd stage on the speech amplifier
on my high power transmitier heve, and using this arvangement,
I was able to transmit speech to New Zealand station 344G
twice during February. Yours faithfully,

“«(Signed) E. J. SIMMONDS. (20D).”
List No. 5152 in brown metal cass. Height2”, Basez}”x 3"
Write for complete radio catalogue, fullof useful accessories for the experimenter

C.AVandervell & 0:19;
‘ACTONVALE. LONDONW. 3.

Manchester Braneh: 35. Bridge Street.

S r—

THE PANEL

Fixed Condensers and Grid Leaks

guaranteed by Faraday House

PB.ECISION in manufacturing methods enables every

Therla Fixed Condenser and Grid Leak to be sub-
mitted for individual test at the laboratory of Faraday
House. As a result, every Therla product offered to the
ublic carriesd the personal guarantee of this famous
mstit%tion to be correct to within a narrow commercial

F -after you have built u Set find th LIIGorginG stated capagity:

Icom oneit B ey f Zo%, Ve J0ou ndn atb‘ Sufficient_reason for you to specify Therla when next you
Pone nsatistactory it can usually F need fixed condensers or grid leaks. They cost no more.

replaced without much difficulty.  On the other hand a

leaky Pﬂnel Will render useless the Wol‘k ofmany hours —F[T

and necessitate the complete rebuilding of the Set. Be ; .

wise, therefore. and refuse to take risks. Don't ask Y

merely for an ebonite Panel—ask for a Radion Panel

and see that it bears the trade mark Radion.

q Radion §s available in 2r different sizes in

black and mahoganite. Radion can also be - T
supplied sn any special size. Blachk rd. per Thena Fixed Condensers Therla Grid Leaks
square inch, mahoganite 13d. per square inch. PRICE : ‘0001 to "0015 mfd, 1/3  Bizes: 250,000, 500,000 ohms,
each. 002 mid, to ‘006 mfd, 2/-ea, and 1, 2, 8 megohms, Price 1/9,

Grid Condenser with Clips, /3  Grid Condenser and Leak, 3[-
R A D m @ N ; : Sofe Distribufors. 3 g
SEL-EZ1 WIRELESS SUPPLY CO,LTD.

American Hard Rubber Company (Britain) Ltd. 6 GREEK ST,LONDON \I,& 20,0LD HAYMARKET.LIVERPOOL

- g L al 16
Bead Office: 13a Fore Street, Depois: 120 Wellington Street, Glasgow: Telephone Regent 1140 LIVERPOOL Royal 1682
Loudon, E.C.3 Irish Agerio: 5 Coromtis Sithif ;| BUY GUARANTEED PRODUCTS & BUY SATISFACTION

Gilbert Ad. 4209
In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 449
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A PERFECT SET

PANELS

Guaranteed Genuine Ebonite

Are famous for perfect in-
sulation thereby ensuring satis-
factory results. Do not be misled
into using inferior imitations.
Follow the example of the suc-
cessful experimenters and insist

upon PARAGON PANELS,

properly cartoned and sealed.

A BOON TO EVERY CONSTRUCTOR

To meet the demand for strips of Genuine Ebonite
we now supply a special Sealed Carton containing
8 strips of our PARAGON EBONlTE in
various sizes ranging from 17” X 2" to 2§" X #"—

tota! weight about 11b. PRICE ONLY 6/- per
box. Each strip is cut dead square with ground edges

We also manufacturers of the celebrated

are

| PARAGON Fixed Condensers and other Wireless

Specialities.  Insist upon PARAGON products.
You are safeguarded by their unrivalled reputation

Ask your dealer, but if you experience
difficulty 1n securing supplles write direct
to us giving dealer’s name

The PARAGON RUBBER
MANUFACTURING Co., Ltd.

SCULCOATES HULL

'FIRST ESSENTIAL TO

IS A RELIABLE PANEL |

February, 1926

Perfect
Reproduction
of

Broadcasting

.

ie_directed
toward quality. The Super Success L.F. Trans-
former is without equal for fidelity to specch and
musiec, This is a claim bascd upon the testimony of
thousands of satisfied users,

POPULAR judgment of radio to-day

Combining improved features ¢ construction, including
high primary impedance, low self-capacity, shrouded to
prevent interaction, permanently proof against dust and
damp. the Super Succcss is the Lest audio transformer
available for you who seek the perfeet reproduction
of broadcasting.

In Two Ratlos
4tol and 2 7Tto 1

Price 21/- each

\. .
BEARD & FITCH LTD. 34, Aylesbury St, London, E.C.4

Telephone : Clerl\emhsll 8341
Aho at I DEAN STREET, PICCADILLY,. MANCHESTER

THE “SECURITY” VALVE HOLDER

(Prov. Pat. No. 2187/25).

ANTI-CAPACITY

PROTECTS THE VALVE

METAL DRILLING
TEMPLATE Included.

BRasY

rmsucareh
sROTECTRR

OBTAINABLE
FROM ALL N
RETAILERS & FACTORS. §

Advert. of

Williams, Ellis & Co., London.

A THE
NEW ' MARK OF
RADIO PERFECT
SYMBOL EBONITE

TESTED ebonite.

From all good dealers. cut from the sheet or in stock size panels.
Matted reudy for use.

CLAYTON RUBBER CO. LTD.,Progress Works, Croft Street, Clayton, MANCHESTER

Guaranteed ebonite. No-trouble ebonite.

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR,
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COT T ~TAGHART i nARIEE

Vg

Edited by JOHN S

Have you purchased the
current copy of

MODERN WIRELESS?

A Selection from the Contents :

A Frame Aerial Cabinet Receiver
By G. P, Kendall, B.Sc.
A Two-Valve Two-Station Receiver
By John Scott-Taggart, '
F.Inst.P, AMIEE.

A Three-Valve * Prince’ Receiver
By A. 8. Clark :
A Novel Single-Valve Receiver
By J. H. Reyner, B.Sc.(Hons.), AM.I.EE,
A Sharp-Tuning Crystal Set
By E. H. Berry
Improving Your Crystal Set
By Major James Robinson,

D.Sc., Ph.D., ¥ Inst. P,

Obrainabdle from all XNewiagents and Bookstalls.
difficulty in obtaining locally, send P.O. 13/
Radio Press, Ltd., Bush House, St!nnd’i./
and copies will be sent for a year,

If any
to Sales Dept. S,
Londoa, W.C. 2,

o

N\ adjustmeni

British made
in
every detall.

Extraordinary selectivity can be obtained by using
this new “Eclipse” Micrometer Coil-holder. By
means of a specially designed micrometer screw
action, the most minute adjustments can be madc,
with absolute rigidity at any required angle.
The blocks and milled handle are of moulded bake-
lite. Other parts metal and machined ebonite
Connections below the panel.

Ask your radio supplier to get it for you.
2-way holder only at present available. (3-way coming shorily

Clipse MICROMETER

Price:

' 10/6

COIL-HOLDER

P. & C. MANUFACTURING COMPANY, LTD.
6, BATH STREET, CITY ROAD, LONDON, E.C.1

AR

]

|

|
i
|

/Build your Set -
into this Cabinet |

VERY constructor would appreciate ore of

1hese hand solid oak cabi harm-

ing design, sou d construct:on and utility all

combi' ed. Made on mass pro uction lines, hence

the low pri es, Tak. pane'supto 3ox 18 They

enhance the appearance and treble the vajue of
any set,  Lists tree. Wiite to.day,

Model A 221 s wile inside Solid oak £4 1

" =i, o0 " 1

" 25 " » .

A
-

”
»

C o=y
cocoooo

3
5
51
81
1

»OOF0

30 s "

22 Solid mahogany
Carriage paid and packed free,
Money 1eturned it not satisfied.

MAKERIMPORT CO. (Dept. 20)
Melvill Chambers, 50a, Lord Street

WIRELESS

The ©One Word Weekly

On Sale Every Tuesday
Price 2d.

13/- will bring WIRELESS to you through
lhe post for one year : 6/6 for six wonlhs

e e

T

s St

In replying to adveriisers, pleasz mention THE WIRELESS CONSTRUCLOR.

THE Body of Gennine BAKELITE,
VALVE HOLDER 535 ai i anaiowest
SUPREME! capaz.ty.

1 0O:e-piece SILVER-PLATZD phosphor-
® bronze contacts which are miniature
FILES - scrape each pin as it goes im—and
ensure perfect contact at ALL times,
2 Air spacing and sprcial design of con-
= tacts make "FiLE-GRIP" positively the
lowest capacity —and therefore the most effici-
ent Valve Holder that ycn can buy,
‘_3 Special terminals, tightened with screw-
ePs driver, force the wire into ACTUAL
CONTACT withthe s ring{anexcusive TONEX
feature) which can be uted a'ong with the
bhandy so dering lug that holds the wire for
soldering, No more bruised and burnt fingers1
See Figs, 2 and"3, .
Non-Microphonec, the sprngs incu'ate the valve
from all troublesome vibration. ing | urer
tone, V.lve cannot be dam>»ged by wrong iusertion.
Twotypes! Bae-boardand Panel Monnt ng, supplied
compiete with mounting screws and fully guranteed
a ainst all defects  All good deile s
sell them! 1f ycurs is w tho.t. send
his name along with your remit ance
ol 29 cach, posta.e paid. But tor
RESULT 3 sake sce that yon get
*FILE-GRIP” Ask your dealer
about ""TONABRAKETS'— Gir-
ders or Radio made:n scveralstyles; Each
they make your set rigid and a’.ce.sible. Send for
folders ”" Why ‘FILE-GRI¥' is better” and
“*TONABRAKETS’ for :et simplicity.” A post-card will do.

_THE TONEX GO.. TONEX WORKS, BLAGEPOOL, ~.

451

TONEX
Valve Holder

2/9

5
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You. want THE BEST'!

When buying coll holders, Ask for * Lotus” and you will get the best

LOTUS Coil Holders

are made from Bakelite mouldings with nickel plated fittings;
they are an ornament to any set and they give the best results

MOVING BLOCK CANNOT FALL

There are two
types of Lotus
Coil Holders

For outside
Panel Mounting
Twe way 1/~
TPhree way 106
= For Inside Bise-
bnrd Mounting
with 6-inch han-
dle, Two way 8%
Three wiy 446

The Vernier
Movement
is actuated by
three sets of
enclosed  Pre-
cislon Cut Gears,
representing: a
reduction of 81

glad T am that I fitted your coil

of 3 was an achievement.”’

b 3 TESTIMONIAL
I should like to take this opggrtunity of saying how
L lder. I can now, with-
out any other alteration to my set (Det. L.F.), receive
6 statlons with comparative ease, where before, tuning in

GARNETT, WHITELEY & Co., Ltd.
Lotus Works, Broadgreen Road,
LIVERPOOL

February, 1926

R MOUS GENUIN=gg N
oNITE
PANELs :

TUNING

Keen as a Razor!

Sucocssful reception of distant radio demands the utmost

tuning accuracy. Every radio enthusinst of experience
appreciates this fact which accounts for so many havingincor-
porated the Microhm Vernier Condcnser into their receivers.
They have proved it to be an instrument capable of sharp
aund accurate tuning always, with ‘the greatest case of
adjustment. Until yon have fitted the Microhm intoyour
set, you cannot know what fine tuning really is. Fora
negligible cutlay you can greatly improve upon
present results. Remember it must be the—

HICRONM VERNIER CONDENSER

For use in parallel wit‘klx aerial
capacity Negtigible. and anode tuning condensers.

Price 2/6. Indispensable tor * Neutrodynes.” r

MICROHM ENGINEERING G0., o onms e o oty

Scottish Agents: EEITH & IRWIN, 35, Robertson Btreet, Glasgow, C.2

Barclays Ad. 1316 E

]

READY-TO-MAKE CABINETS.

 Make a Cabinet to fit your sct from these pircels
where the parts arz already cut to size. All you
have to do is glue or screw tozether. Supplied in five
different styles—for crystal or valve—and all n'cely
grnned‘m;hogawy planed and cut ready for use with
instructions enclosed.

PARCELS OF MAHOGANY
CUT TO SIZE 1/6 TO 6/6

You will be inferested in our Illustraled Wireless
Wood Lists. They will be sent upon application to
Dercham as below, or oblainable at any branch.

A Special Lightning Polish is also made
whereby a brill'ant

fn'sh cwn be obtained

= ey HOBB:ES LTD (oerr 17) DEREHAM. NORFOLK.
[ AOBE'65 170 oer 37)

i I

CABINETS

for your set

AMCAYs
£ Hi 1o CABINETS

Described in ‘* MODERN WIRELESS,” “WIRELESS WEEKLY ” and
“THE WIRELESS CONSTRUCTOR,” etc,, or 'phone Clerkenwell 6903

WRITE NOW FOR ILLUSTRATED LIST

for the circuits

NIVIE . i e . o B Write
n

ADIDIBESSITT e oo soueeesesevesansases suosggosstens faban raswesossmiandsh Bleck

¢ Letters

..................... TR R, S e TR S S L Y

THERE IS A CAMCO CABINET FOR EVERY CIRCUIT
TRADE ENQUIRIES ESPECIALLY INVITED

CARRINGTON MANUFACTURING CO, LTD.
18/20, Normans Buildings, Mitchell St., Central St.,, E.C.1

ﬁﬂf’(—)wzﬂhlm

HIS Valve is suitable for use with Loud 1 2 f 6

Speakers, even of large size, and it is

deslgned for big outputs. It has a total
emission of 18 m.a. and operates on as low a
voltage as 20 on the anode, aithough up to
120 may be applied with suitable grid-bias,

Fil Volts, 1'8—2, _Fil, Amps, "34.

The idea! Loud Speaking Valve for d.stortionless
operation from a 2-volt accumulator and sold under
i real guarantee (Filsment included) of
full  satisfacion or instant  replacement.
If your dealer is tied and cannot supply. sead
remittance to us and we will suﬂﬂy by retwn post.
Radions Lid., Bollington, Nr. Macclesfield, Cheshire

8end for our booklet; it describes valyes; repnir serv ce

and gives useful bints, It's tree. Write to-d:y.
T %
RADION

&) Reliable ’ qu\igs I

2 Volt
Loud Spenker |{§%

Valye

~~YOURS FOR 20/

The ‘Tonyphone’ G.II. Isa two-
valve receiver of remarkable sc-
lectivity, having a range of well
over 1,000 miles. Receives all
B.B.C.and mostContinental 8ta-
tions. Will be sent on approvai
compicte with all Accessories on
reeeipt of 20/-; You paya further
£1 cach month or §/- each week
ufterwards until completed.
The * Tonyphone’ G.lI

In bandsome Mahogany Cabinct
Complete with Accumudator, H.T.
Battery, Aeridl, one pair of 4,000
ohms Headphones and two Valves
—one High Frequency and one
Deteclor. All Royalties paid

Sendto-day and enjoy broadcasting NOW. Ilustrated Price List free on application
BRITISH ENGINEERING PRODUCTS CO.

(Battery Dept,), Abbey Houre, Victoria Street, London, S.W.!
e e T e e T e T e e T e " e S5, A, o e e "

"y

T g ™ o P P Ml i o e e 0
e R e F LA

:
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“TANGENT”
The Beiter Coil |

You’ve never seen a
coll ilke It; it Is doulot-
ful If you ever will. The
very quality of the work
stands high above
anything else.

Over 50 years’ ex-
perience In the manu-
facture of dellcate
electrical apparatus Is
the secret, and that
secret glives you a de-
sign that is different,
and workmanship that
is unsurpassed.

The use of a larger
gauge wire than is
usual, giving minilmum
resistance to H.F.
currents.

Ample alr spacing,
glving minimum self
capacity. .

No Interlacing.

Finally, a substan-
tially bulilt jJob, glving a
solid and compact unit.

Most good
houses sell
Tangent
Fitments

Write for
Leaflet W
free on request

Established 187
GENT & CO.,LTD., Faraday Works, Leicester

The New WMAXEL
Accumulator

Specially designed for Wireless
GUARANTEED TWELVE MONTHS,
If you live too far away to call and see the
Battery Mail your Order to us for the
aize you want. We will"willingly return
your money if you are disappointed,
Now fitted  with NON-CORROSIVE

Wander Plng Terminsl
AMPS,
4n | 60 ; 80 | 110

2 Vour ..| 7/6 | 9/6 | 11/9| 14/6
4Vour ,.| 15/- |19/~ | 22/8[ 2G/6
6 VoLT ..|22/8 [27/9133/6[ 88/-

Packing 1= exuwa P& 0alluly,

R sznm.m"‘, : & CE: : H.T. Batteries 1,&:&1'}1@0.
MAXEL ELECTRICAL CO. 28. Climstone, Street, Great

Telephrne: MUSEUM 708

Just send a Subscription

Your favourit: Wireless Journal promptly delivered through the post.

MODERN WIRELESS

Twelve months - - 15/= Six months - 7/6
WIRELESS WEEKLY

Twelye months - - 32/8 Six months - - 16/3
THE WIRELESS GONSTRUCTOR

Twelve months - 3 8/6 Six months - - 4/3
WIRELESS

Twelv: months . 13/« Six months - - 6/6

5 For the Trads only. Send buslaess
WIRELESS DEALER letter heading with subscription.

Twelve months - 7/8 (UK.); 10/ Abroad.

RADIO PRESS, LTD. foRoon™= S0e2

THE WIRELESS CONSTRUCTOR

{estimony

3

Wandsworth,
B.W.

1 take this oppor-
tunity of con-
gratulating you on
the product of &
perfect head-
phone.Ihavetried
b other makes.

Evesham.

I am everso
Pleased with
your ‘phonest
X should have
been money in
pocket if X hag
‘bought thcm
first,

Write for Lists.
The BRITISH L.M.ERICSSON MF@. CO,, Ltd.
67/73, Kingsway, LONDON, W.C.2.

22/6

all resistances—

there are three

120, 2,000, 4,000
ohma.

SUPER SENSITIVE
TELEPHONES

In replying to advertisers, please mention THE WIRELESS CONSTRUCIOR, ¢63
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WHILE trouble in your set quickly makes

its presence felt, its location 1s often not
so speedy a matter. The complete absence of
clues may cause you to take endless pains
that prove in the end unavailing, without expert
guidance.

“Wireless Faults and How to Find Them”
by R. W. HALLOWS, M.A.

is a very useful little book that will show you clearly
how to track down those obscure faults which will
occur—even in the best of sets.

Obtainable from all Newsagents, Book-
slalls and Wiyeless Dealers, or post PRICE 1 / 6
free (Dept. W) for 1,8.

RADIO PRESS, LTD.

BUSH HOUSE, STRAND, LONDON, W.C.2

454 In replying to advertisers, please mention THE WIRRLESS CONSTRUCTOR.
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Relieve the Strain/

T S it fair to expect the remainder of the
‘ household to maintain an unnatural

silence while one member enjoys the
programmes ? The use of headphones while
imposing this restraint on the family alco

RADIO PRESS cramps the listener’s movements and tethers
ENVELOPE No. 7 ¢ him to his set.

“A Two-Valve '{\mﬂiﬁer

By HER;‘éR‘;“I’Q'SIMPSON ~ Radio Press Envelope No. 7 contains all
et ot o ar o) the necessary instructions to build “ A Two-
et bhnis e Feoupins o Valve Amplifier de Iuxe” so complete and

completely satisfactory resalt.

Price - 1/6

clear that the veriest novice cannot go wrong,
provided he follows them exactly.

Obtainable from all Newsagents,

Bookstalls and Wireless Dealers,

or direct post free for 1/9, from
Dept. W.

RADIO PRESS, LTD.

BUSH HOUSE, STRAND, LONDON, W.C.2

A Two-=-Valve Amplifier

de Luxe
by HERBERT K. SIMPSON

In veplying to advertisers, please mention THE WIRELESS CONSTRUCTOR. 455
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—~ Magonum H.F. Transformers
Highest Efficiency l but no iocreass in
pri
‘Ware Length Range wmx ooou Condenser.

No. Metres. No. Metres,
0—-150-300 2—550-1,200
QOr —250-5256 8—1.100-3,000
1—300-600 4—2 500-7,000

Price 7/- each.

Guaranteed Matched, 14/~ per pair,

MECNTR

Construct your own set

with num  Compo-

nents, and ensare
perfect reception

e atals'

Constract the Long Distance *' Frince ” Recelver
as described in this issus by M-, C. P. Atlinson.

1 Cabinet ns described

1 Radion Panel 12” X 8" X 316" Drilled

1 Colvern Geared Condenser 005 ..

1 Colvern Geared Condenser 0008 ..
1 Lissen @eared Coil Holder 2-way ..

1 8ingle Coil Holder

3 Benjamin Clear Tone Valve Holdera

8 Yesly Filament Resistances 30 chms

1 M.H. Fixed Condenser & Mount "0003

1 M.H. Clip in Grid Leak 1 megohm ..

1 Watmel Fixed Condenser 002 .

1 8tud SWltch & Studs

1 Rothermel *‘On " uud “of” switcb

1 Lissen X Cuil No, 60

1 Muganm Centre Tap Coil 60 Turns..

1 Magoum Neutrodyne Oondenser on

4 Magnum Be:u'y Terminals Complete
1 8et Radio Press Transfers
Glazite Wire & Flex .

DO00 OOOCOCOOMCOC MMM [;
D= 00D eD D LI 03 I et 0 1eb 5y © et b8 00
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Tapped Anode Coil

For the Simplicity 8" (R-d'm Press
Envelope No. 3. Also “TAT
Circuit® designed by Mr J. Scott-

Taggart. Price §- each

Where a complet,e set of compouents is

toeec er, & Marconi Royalty of
126 por Valve Holder is paynl{le o

: Send Stamps for Lists dealing with

i Sets for the Home Constructor as de- H

icnhed in Radio Press Publications @
and Envelopes H

Trade Enquiries Invited.

BURNE - JONES & CO. LTD.
296, Borough High St:, LONDON, S.E.I

Telephone:

Telegrams:
Hop 6257

“ Burjomag, Sedist, London.”

456
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embody many patents which enable the amateur constructor
to design novel circuits and add greatly to the efficiency and
asppearance of the finished set. Wherever practicable Efesca
Components are One-Hole-Fixing, making the task of panel-drilling
and assembling as simple as possible.

Efesca Components are sold by all good Wireless Dealers.  Send
for Catalogue No. 559/ 4—it is free and full of interest.

EFESCA
Type B Transformer

bas been designed so that, while maintaining a 4 to 1 turns ratio—the
accepted ratio for 1st stage low frequency amplification—the primary winding
consists of the number of turns necessary to produce an impedance at
average speech frequency to match the average Impedance of an “R”’ Type Valve,
The Secondary Winding 1s of the correct resistance to obviate the possibility ot grid
current flowing, thus ensuring freedom from breakdown, purity of reproduction and
mazximum amplification.

An important feature is the heavy insulation between the primary and secondary windings,
every Transformer being tested to withstand 2,000 volts, Price 25/- each.

EFESCA
Regenerative Aerial Tuner

A speciaily designed form of Tapped Aerial Coll incorporating Aerial Reaction
in a sell-contained unit, Reaction is effected by means of a rotor revolving
in a separately wound section of the aerial coil thereby effecting maximum
and uniform reaction over the whole wave band covered by the coll. Wave-
length range 150 to 2,600 metres in conjunction with a 0005 Variable Condenser
in parallel, Price complete with knob, pointer and scale, 32/- each,

EFESCA
Vernistat

The Efesca Vernistat provides the most delicate fillament con-
trol yet invented, and is particularly useful in circuits requir-
ing individual control of valves, where fillament temperature
plays an important part in efficient receptlon. It is especially
suitable for the control of H.F, and detector valves,

The Vernistat absolutely safeguards valves from accidental burn

[ outs, as three complete turns of the knob are required to brine in or
9 take out the whole resistance.
a‘ For Bright Emitter Valves, Resistance 5 ohms .. .. 6/-
50 “ For Dull Emitter Valves, Resistance 30 ohms o0 ho 6/'
o Send 72
Q ena now ror our
0 FREE CATALOGCUE

Y 7‘\__/“\\‘i /
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ofe“"gifect wx& Wholesale only: FALK, STADELMANN & CO., LTD. [ ‘il ;
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“AS THE PERFECTL

DESIGNED
*+ BALL BEARING -

As smooth in operation, and as free from energy loss as a
ball bearing. In the ome case, the big factor is the
elimination of friction; in the other, the elimination of
losses due to distributed tapacity, leakage and incorrect
impedance values.

The * R.L" Transformer is the only one on .the market
to-day, with the extremely low self-capacity of only 18 it
micro-microfarads. This has been secured by the section- H

alising of the windings, and the disposal of the primary il l
outside the secondary. “"h

————

There are elght features in the “R.I," Trnn.él'ormer which
will recommend it to every discriminating user :

1. Low losses at all audible frequencies.

2. Suitability for special or general purposes;

8. Equal efficiency for high and low input values,
4.

Correctly designed windings, with minimum capacity
losses.

5. Mechanically and electrically sound.

6. Specially recommended by eminent authorities for reflex
circuits.

7. Generous area, both in iron and copper
AND

8. Windings protected by . bermetically sealed -hard
fibre tube.

More ‘‘ R.I.”” Transformers are in use than any other
make, and it has been so long recognised as the standard
intervalve coupling for wireless use, that its name has
become a by-word for efficiency in the radio industry.,

PRICE

25/-

Wryite for “ R.1.’" Blue and Gold Catalogue, free on application

THE MARK OF BETTER RADIO
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