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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,
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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.
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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.
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‘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
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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,



THE WIRELESS CONSTRUCTOR

[ A TWO-WAY'|

@ Stanle GRattae

February, 1926
21

”

e AT

A,‘M'REya——.-_..'....(

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 min<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>