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With this issue
We Present a

ABRIFAINS
"~ MOST POPULAR.

FREE H%@E-VALVEK
! | {' —1 > See
v L S

FREE

Large
Constructional
Guide in Colours

.ard
Coloured

showiny how to build

Britain’'s Most
Popular
Three-valver,

as revealed by “AW.”’s
recent Free Prize Ballot.

This . is - photograph ‘of the set -declared by readers in ths
“AW.” Free Prize Ballot to be ‘' Bntain’s Most

Popular Three-valver.”
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- }im:t;k almost incredible. Yeg they are correct,, for

| Dubilier products are known and used! aif

ver the world.

The World’s leading set manufacturers bave
standardised on Dubilier condenser equip-
ment; the World’s most importast transmitting
stations are equipped with banks ef Dubilier
€ondensers, and every imporitant Gevermment
department in the principal countries of dte
World makes use of Dubilier products for
radio purposes.
The Dubilier Condenser Co. (1925) Ltd. manu-
facture Fixed Mica Condensers, Variable Air
Condensers, Anode Resistances, Grid Lealks,
the Dubrescon Valve Protector, the Ducon
Aerial Adaptor, the Minicap Switch and; the
Mansbridge Variometer.
The Company are also sole concessionaires
for the products of the Mansbridge Conden-
ser Co. Ltd.

Specify Dubilier

DUBILIER
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: for
V 2-volt accumulators

Ensure the faithful rendering of broadcast
music, song and speech by fitting the correct

B it type of Marconi Valve in each holder of
Type D.E.R. your set.

General purpose dull

emitter valve whichmay

Marconi Valves are supreme by repute and
actual test. For power and purity of recep-
tion, economy in current consumption and
for long life they are invariably chosen by
discriminating radio enthusiasts everywhere.

be used with satisfac-
tion in any position on
a receiving set.

14/-

T O W N W N ]

Table, showing recommended combinations
for Marconi Valves for 2-volt Accumulators
Grid | High
Type Position | Bias |} Tension
Volts Volts
fmmmmmemem—aaa oo
s “Type D.E.6 DER H.F. o| 40
E '.I‘yp : 2-Valve Set DER DET +2 20
s - Particularly suitable One H.F. and DE: UF. |HF. ol (e
»  for use in the laststage PDetector DEz BF. | DET g G
7. of a L.F. amplifier
s using D.ER.or D.E.2 {BEE E%T +2 gg
1 in the initial stages. D HE i ;g g0
' 18/6 2-Valve Set DEz L.F. |LF. |-45| 80
e RS ey B orand {DER DET B Todl 144
one LF, DE 6 L.F. —9| I20
{DEz H.F. | DET +2| 8o
DE 6 L.F. —9| 120
DER H.F. o| 40
{DER | DET 42| 40
3-Valve Set DER LF. —3| 8o
H.F. Detector and DEz2 HF. | HF. ol 60
L.F. {DE2 H.F. | DET +2| 60
DE 6 L.F. —9 | I20
DER DET | 42| 40
4 BER I % F.| —45| 120
STt T T YpeDEZ T o E6 2LF.| —9| 120
fh H DEz HF. |DET | 42| 60
The Marconi D.E2 is s DEz L.F. |1LFE.| -3| 8o
animportantadvancein 3-valve Set DE 6 2LF.| —6]| 8o
the design of valvesfor § Detector and DER DET +2| 40
use with2-voltaccumu- s 2 LF. {DE6 JILE | —9{ 120
lators, the filament con- * DEé6 2LF.| —9]| 120
sumption is very low | DEz2 HF. | DET +2| 60
without detriment toits 1DE 6 1LF.| -9 I20
other characteristics. - DE6 2LF| —9| 120
15/6 ’

For other recommended Marconl Valve Combinations, write for
Publication RT 443

THE MARCONIPHONE COMPANY, LIMITED

Registered Office: Marconi House, Strand, London, W.C.2 m ,
Head Office : 210-212 Tottenham Court Road, London, W.r %
Branches ¢ Aberdeen, Bristol, Birmingham, Belfast, Cardiff, Cheltenham, Dublin, Glasgow, Leeds,

Liverpool, Manchester, Newcastle, Nottingham, Southampton, Swansca,
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an achievement to pro-
duce reliable electrical meters
whose
size (13”
dial) s /
as remarkable
as their small-
ness 1 price, viz.,
7/6, and we confi- [

dently anticipate an [
cxceptional  demand.
Firstly by reason of the low |
price, and secondly because a
complete set can be mounted
flush on a small cabinet
occupying very little more
space than an ordinary
valve window.

Supplied as under :—
s A 3 Mill;

0-20
10/6
High and Low Reading Combined
Voltmeters 0-12, 0-120, 11/6
Order now to ensure early de_livery.

Send name and address on P.C. for free copy of our
44-PAGE RADIO CATALOGUE

\al

0-6
7/6

=

teonomie Slecirielid

I0 FITZROY SQUARE,
LONDON.W.l.
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2’6

' v 3 5,15 or 30
ohms
4
= Complete with
22 KNOB & DIAL

THE NEW MODEL
ELLA-VARIC RHEOSTAT

represents the last word in- filament control, and no
better rheostat can be obtained at any price.

It is British made, of British materials throughout,
and will enhance the appearance of _any panel.

From your dealer or direct from:—

LICNEL ROBINSON & CO.,
3H, STAPLE INN, HOLBORN,
LONDON, W.C.1.

Telephone : HOLBORN 6323.
Aldwych.

You want THE BEST!

When buying coil 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, Two way
7). Three way 10/6.
For Inside Baseboard
Mounting, 6-inch
handle. Two way 8/-.
Three way 12/6.

The Vernier Move-
ment is actuated by
three sets of enclosed
Precision Cut Gears,
representing a
yeduction of 8 to 1.

0008000000000 000 00800081 0680000480069400000800000800806080000asTRI00000¢008003

TESTIMONIAL

“1 should like to take this opportunity of saying
how glad I am that I fitted your coil holder. I can
now, without any other alteration to my set (Det.
L.F.), receive 6 stations with comparative ease
where before, tuning in of 3 was an achievement.’

#e9gs0sseseenrncoe

3e0esessessastenses

GARNETT WHITELEY & CO., Ltd.
Lotus Works, Broadgreen Road,

LIVERPOOL

r“_"_) TRADE g! elco v @._"1

. THE H.T.
ACCUMULATOR

2 AMP. HOUR

Do you know that so many of
the noises put down to atmos-
pherics, etc., are entirely due to
the inevitable polarisation of the
r Dry Battery ?

Do you want absolute H.T. silence with far greater and purer
volume ? Do you want to be assured of a constant H.T. supply
whose running costs are practically nil ?

The solution lies in the use of this exceptionally well made
accumulator which can easily be recharged for a few pence in
your own home after prolonged use whether you have D.C. or A.C.

(1) Non-corrosive tapping points every 2 volts: cach has its own grease cup.
(2) Every cell readily insyected. (3) Thick celar Mono Block Moulding of annealed
glass. (4) No separators, no frothing, no leaks. (5) Will Tzst for years.

Price 12/- per 20 volt unit. In
a dry charged state, only needs
acid; also supplied fully charged
with acid, extra per
20 volt; 6 or more sent fully
charged with acid or dry, carr. pd.

The RECTIFIER

Made especially for charging these

accumulators from A.C, mains.
Absolutely no trouble. State
supply voltage, we will send

correct lamp if ordered with
accumulators.
Price 25/-, post 6d.
Lamp extra 1/6.
THAVE YOU YOUR COPY OF OUR 132
IPAGE ILLUSIRATED CATALOGUE
! POST FREE? 1

Teloptons : MUSEUM 249

. pi

Worhs: BLOVEN

E

54, GRAFTON STREET, TOTTENHAM COURT ROAD,
00 G ¢ ¢ GEERERENES ¢ LONDON N.] ¢ G ¢ ¢ S ¢ §
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gmonths 8s. 9d.; 12 months. 17s. 6d.
Postal Orders, Post Office Orders, or
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. All sketches and drawings to be on
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Contributions are always welcome, will
be promptly considered, and if used will
be paid for.

Queries should be addressed to the
Editor, and the conditions printed at the
head .of *‘ Our Information Burea
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Communications should be addressed,
according to their nature, to The Editor;
The Advertisement Manager, or The
Publisher, * Amateur _Wireless,”> La
Belle Sauvage, London, E.C.4.

TELEVISION—A
FASCINATING PROBLEM

SEEING by wireless, perhaps the most

fascinating of wireless problems, is
coming to the fore, and from many
quarters one hears prophecies and even
promises of its accomplishment. Inventors
are busy in England,

transmission of photographs by simple
apparatus which can be worked by anyone
without special experience. The sending
of a single picture in two or three minutes
is only the precursor of the sending of a

dozen pictures in a

in France, Germany
and America, and
sooner or later some
really practical
means is certain to
be found which will
enable us to see just
as we now hear—by
wireless trans:

the problem.

of scicaces.

LTHOUGH it may be a considerable time

before t.levision s brought (o such p.rfcc-
tion that we shall be able lo sce broadcast
evenls as well as we can now hear them,
there is no doub! trai some remarkable results.
are rewarding the efforls of those engaged on
With this in mnd we have
ar.a 1gedwith Alv. T.Thorne L' a’er,t .e foremost
British authority on the subjct, to contribute
an exclustve weckly aiticle on this, the newesg
Here is lus iutraductory article

single second — and
once this is done
television will have
arrived.

The news that
application has been
made to the Post-
master-General for
permission to estab-

mission of energy.

The day may be long distant when we
shall be able to see on a little screen fitted
up alongside of the wireless receiver the
actual happening of big events, the actual
performance of the play to the music of
which we are listening. But that day is
nevertheless approaching, and before it
arrives there will be many inventions of
the nature of “stepping stones,” some of
which will provide interest and amuse-
ment and may -appeal to every amateyr
with a wireless set.

Rich Rewards

There is more than one stimulus to the
scientist and the inventor to get busy on
a solution of television. Such new
problems as the transmission of the view
seen in the periscope of a submarine to its
attendant battleship have been seriously
considered; the enormous wealth of the
cinematog‘raph industry has assured a rich
reward to the man who will discover a
way to transmit motion pictures by wire-
less; and, what is equally 1mportant one
of the greatest difficulties in the way of
television has been removed through the
introduction of those wonderful photo-
electric cells which will respond to the
slightest change of light in the millionth
part of a second.

We saw last year photographs sent by
wireless across the Atlantlc, and later the

lish television broad-
casting stations is evidence that serious
things are afoot, and though early results
may be disappointing and crude, and the
mechanism involved hopelessly compli-
cated, this important and gigantic problem
is one in which amateurs can help by their
own interest and experiment.

Once again that versatile and energetic
Frenchman, Edouard Belin, has promised
us a cpeed) solution of the problem on
which he hasz worked so long. It is
cighteen years since we saw his first tele-
vision apparatus in Paris, an apparatus
which, like that of many other inventors,
was destined never to see completion
owing to the colossal expense that would
have been involved in its construction.

At that time the light-sensitive units
were made with selenium, an element we
shall have a good deal to say about from
time to time. Selenium, when suitably pre-
pared, increases in electrical conductivity
if light falls upon it, and a selenium cell
thus acts as an “electric eye” which
appraises the light intensity of what is

before it and translates it into a current

of corresponding strength, but its response
is comparatively slow. Now something
has come along as epoch-making in its
way as the three-electfode valve—the
photo-electric cell, which will be dealt
with in an early issue.

T. THORNE BARER.



Fig. 1.—A Few Tapping Devices.

ENERALLY a single variable induct-

ance tapping is preferable to a
number of fixed tappings with extended
leads and selector switch, particularly
where low-loss coils are concerned. The
former method may not be quite so con-
venient in operation, but it presents fewer
difficulties and complications on the con-
structional side, obviates the usual capacity
effects between tapping leads and switch
studs, and is decidedly more efficient. A
low-loss coil wound with a fairly heavy
gauge of bare wire over a skeleton cylin-
drical former lends itself admirably to the
application of some simple and efficient
form of variable tapping, yet so far no such
device is available. To-day there is a
demand, almost as colossal, for a “slide-
tap,” or otherwise a variable tapping
device for low-loss coils, and any amateur
.might do well to pursue the subject with
a view to producing the much-wanted
gadget on a commercial basi.

Spring and Clip Devices

The following ideas and suggestions may
be helpful. In Fig. 1 we have a small
selection: of the most common ‘“make-
shifts,” A representing an ordinary paper-
fastener which is arranged as shown to be
simply clipped on to any turn of the bare-
coil winding. The chief drawback with
this or other deviees of a similar nature
is that in order to open the clip and spring
it over the wire it must be pushed against
the wire with considerable force, and
consequently the coil winding, being of
soft copper, has a tendency to bend in-
wards. Then, again, when removing the
clip the wire is subjected to an outward
pull which is in no way agreeable. This,
of course, is not so pronounced when the
clip makes a very light contact, but if the
coil is mounted vertically the contact must
be fairly hard, otherwise the shank and
head of the clip will fall and make con-
tact with other turns on the coil. Now
consider the weight of the flexible con-
necting lead and it will be seen that unless
the coil is mounted horizontally, and the
light and uncertain contact counted out,
such a device is not likely to become a
success.

By arranging a small terminal in the
~ manner shown at B a much better contact

324

P S P S A S G S

TAPPING
LOW-LOSS COILS

Some useful tips for the experimenter

PEEEEEEEEEEE]
B PR @ S]]

. ]

is obtained, and by tightening the milled
nut sufficiently the terminal can be locked
in any position and the weight of the con-
necting lead ignored. But in this case the
spacing between turns would have to be
somewhat greater than usual in order to
pass the terminal body, and since it is not
always convenient to place the hand inside

\0

Fig. 3.—Side View of Slider Contact.

the coil to tighten the milled nut, such an
arrangement leaves much to be desired.
The safety-pin arrangement shown at €
might be placed in the same category as
the paper-fastener, this being only suitable
for use in conjunction with horizontal coils
mounted high enough to permit easy mani-
pulation from underneath, so as to avoid
undesirable contact made by the body of
the clip falling on to adjacent turns. The

Efficlent Method of Tapping.

FEBRUAR' 27, 1926
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Fig. 4.—Other Contacting Devices.

simple spring brass clip at D will be found
quite satisfactory providing the coil turns
are well spaced. This makes efficient con-
tact with the wire owing to its natural
tendency to straighten out after being
sprung on in the manner shown. A modifi-
cation of this idea might be successful.

A Spring Slider

One of the most simple, convenient and
efficient arrangements devised and adopted
by the writer is shown in Fig. 2, where a
narrow strip of thin springy brass (or
springy copper-foil) is bent to the shape
indicated in the upper sketch and attached
to one edge of a small ebonite block, which
is made to swivel and slide over a sup-
porting metal rod. The .rod is axial to
the true diameter of the coil, and by
swivelling the block to the position shown
in the lower sketch the light spring cam
engages any turn on the winding. (accord-
ing to the position of the block on the
rod), preferably at a point where the turns
are supported on the inside by one of the
ebonite spacers (shown in section).
guide rod 1s attached to the coil former
by means of two small metal brackets in
the manner shown in Fig. 3.

A few further suggestions are given in
Fig. 4, where a strip of sheet brass is
slotted as shown at E and fitted to the coil
former in place of the guide rod in the
previous example. A V-jawed brass
plunger with spindle and ebonite handle is
made to slide freely in the slot, a small
compression spring keeping the plunger in
good contact with the selected turn of the
coil winding, as shown at F. To adjust
the slider it is only necessary to withdraw
the handle, slide the spindle to the desired
position and release the handle.

The V plunger might be replaced by a
simple flat spring as showm at G, or the
plunger could be combined with the spring
as at H, where a piece of spring brass is
bent as shown, a hole being drilleé
through the flat portion to clear the
spindle, which is soldered to the iuner
surface of the curved portion.” The fiat
portion of the clip rests hard against the
inside face of the slotted guide plate, a
light pull on the spindle releasing the
curved portion, or contact, when it is
desired to make an adjustment. O. J. ¥,

%

The -
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Rear View showing Components.

COMMON fault of nearly all small

one-valve sets is the fact that the
valve is mounted outside, generally on the
top of the cabinet. Moreover, the con-
struction of most of these sets is far too
diffcult for the average amateur, and the
“wiring is crowded into such a small space
that terminals, etc., are most inconvenient
to get at.

The proposed design is carried out along
new lines. The set shown in the photo-
graphs is a standard small cabinet set,
with the valve mounted inside entirely
out of harm’s way. The only fitting
mounted on the outside is the small Polar
coil unit, which is detachable, and when
this is removed a small box of 5 or 6 in.
square at the most is left.

In this condition the set can be carried
about quite easily, and as the valve is
mounted on a cushioned Benjamin socket,
it will not suffer unduly from the unavoid-
able shocks. This is just the kind of set
to take round to a friend’s house, to have
with one on a car or when travelling
generally.

The name given to this set may call
for a word or two of explanation: The
layout shown in the photographs was
merely rigged up on a cardhoard founda-
tion to see how the parts fitted in. It
appeared so small and compact that one
was' reminded of a curled-up kitten, for
the latter makes a similar picture when
nestling in its favourite cosy corner.

VaLve Bl‘/(SHES
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Fig. 1,.—Section of Case.
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A
“KITTEN”
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SET
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First a few words regarding the choice
of components: The condenser is a
Cosmos of .ooog-microfarad capacitys, its
design fits in very well with the layout
suggested if the condenser is mounted as
shown, for the two top terminals lend

‘themselves very easily to the connections

to the Polar coil unit. In addition, the
cordenser is very compact.

The Complete Receiver with Polar Coil Unit:

In the set photographed an attempt was
made to house it in a small box,
using a movable back section to allow
access to the components; therefore the
filament rheostat is shown mounted on the
right-hand side of the container. A much
better layout is, however, the one shown
in .the drawings Figs. 1 and 2. Here the
entire set is mounted on a sliding base-
board, to which the front, back and top
ebonite panels are attached.

Tor

Z

FRONT
PANEL

EBONITE STRIP
CARRYING POLAR
UNIT NERE

Fig. 2.——Diagram showing Position of Panels.

i S FTTLZ I AT LIS L7 7

View with Back and Side Removed.

Wiring, which is not shown in the photo-
graphs, can he done in comfort, and all
parts are accessible. ~When completed,
the set is slipped into the cabinet and the
front panel secured to the front part of
the cabinet by four small screws. To give
ac.ess to the valve, the top portion of the
cabinet, as well as the rear vertical board,
could be hinged. Fig. 3 shows the circuit
diagram. |

With this design it would not be possible
to place the filament rheostat in the posi-
tion shown, and it is suggested that the

smallest Lissenstat be mounted on the
front panel in the right-hand bottom
corner.

The front layout is clearly shown in one
of the photographs; a small panel s or
6 in. square is used. Very little ebonite
is necessary in the construction. Above
the front panel and in front is a narrow
strip of ebonite 2 in. wide, extending the
whole width of the cabinet. This carries
the Polar coil unit. Fig. 1, which is sec-
tion through the cabinet, shows how this
top panel is secured to the front panel
and the base.

Two thin wooden strips are used; they
are secured to a recess in the baseboard
and also to the front panel by small
screws. The edges of the top panel.are
also screwed to these wooden strips. Each
of the strips lies against the outside of the
wooden baseboard. The result is a very
stiff structure, and the point gained is that
the whole of the set can be pulled out
when the base is removed. :

The terminals are attached to the back
of the baseboard; and the arrangement

(Centinued in thivd col. of next page).

= Fig. 3.—The Circuit Diagram.
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THE present strike of wireless operators
affords an excellent opportunity of
practice for those amateurs who wish to
work up their morse code.

Many of the British ships putting to
sea are carrying operators with restricted
certificates, while some have no operator
at all. Consequently the coast stations are
‘compelled to transmit traffic at twelve
words per minute or so, and at the same
time interference is less all round.

In order to get full enjoyment from
copying ship-to-shore working, it is neces-
sary to know something about the pro-
cedure of traffic handling at sea.

First, a sound knowledge of the Q
abbreviations is required. These have
already been explained in “A.W.,” but for
the benefit of the absolute beginner the most
common are detailed below in "abbrevia-
tion.

QRB? How far are you from my station ?
The distance is
My position 1s .........

QRD? Where are you bound for?

i am bound for.........

Where are you coming from ?
I am coming from.........

Shall I stop sending?

Stop sending. .

QRF ?

QRT?

[ S P i i i i (P o ) (6 £ ) P e (B [ P e P e e e e B R R P P (B R e (P B [ (P P P P P S P P e s
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WIRING A SUPER-HET

—— ON 600 METRES =—
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QTC? Have you anything for me?

I have ...... messages for you.
QRU
I have nothing for you.

It should be noted that when an
abbreviation is followed by “ ?” (..--..)
an interrogation is implied; when it is
omitted an answer is implied. Thus:
QRB? Ans. QRB 30 miles S.W., or

QRB off Land’s End.

When a ship comes within range of a
coast station it is required to transmit
certain information to that station. This
information is prefixed “ TR,” and states:

(1) The name of the ship.

(2) Port of destination.

(3) Last port of call.

(4) Distance of ship from coast station,
or its position with reference to some well-
known landmark.

A typical “TR” is given below.

“’Ere ss. Nonsuch bnd New York fm

Ldn QRB off Beachy Head.”

The “bnd,” “fm,” and “Ldn” are, of
course, abbreviations for bound, from and
Loridon respectively.

A radiogram proper may be divided into
three parts—the preamble, the text and
the signature. These parts are separated
by the break sign (-----). The preamble
begins with the word Radio, followed by

the name of the ship.in which the message
originated. Then comes the number of the
radiogram -in the ship’s lists, the number
of words and the date and time of handing
in, and finally the service instructions, if
any.- These particulars are always trans-
mitted in the above order. The letters

”

“nr” in a preamble mean “number of
radiogram.” A typical preamble might
run:

“Radio ss. Nonsuch nr 2 wds. 12 date
14th. og30 -+ --"

Another interesting message which may
be heard on 600 metres is the navigation
warning or TTT signal. A station wish-
ing to send a navigation warning transmits
thirty groups of three T’s. After a pause
of half a minute the message follows.

Almost any type of receiver is suitable
for the reception of shipping, but addi-
tional interest can be obtained if a frame
aerial is used, since the approximate posi-
tion of a station can be calculated.

Finally, a word of advice to would-be
telegraphists. Don’t shirk the fast stuff
when it comes your way. Half a dozen
letters written down correctly from a
message sent at twenty-five words per
minute will do you more good than pages
of accurate copy taken at a speed below
your average. G. H. R.
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AT first the beginner is inclined to be
nervous of the complicated wiring of
a super-het. He may be tempted to think
that the task is beyond his powers. This
is a pity, because in reality the wiring is
quite straightforward provided it is tackled
systematically.

The receiver consists of seven valves,
that is, oscillator, first detector, long-wave
amplifier, second detector and note mag-
nifier.

The best way of making the numerous
connections is to finish the wiring by
stages. First complete the battery leads,
keeping the busbar close to the panel in
order to leave room for the remaining
wires.

The next step is to wire up the IF.
(intermediate-frequency) transformers. The
connections are very similar to those of an
ordinary low-frequency transformer; there
is the primary winding which goes to the
plate of the valve and H.T. + and the
secondary winding which is connected to
the grid of the next valve and to the
potentiometer. The potentiometer controls
the grid of the amplifying valves.

The wiring of the- oscillator coupling
should be carefully studied before the con-
nections are made. The first pair of ter-
minals represents the “pick-up” coil of
the first rectifying valve; the second and
third pair of terminals represent the plate
and grid coils of the oscillator valve re-
spectively. It should be noticed that the
grid coil is tuned. The different terminals
are always plainly marked by the maker
of the kit.

It is a good plan to keep the different

leads upon three levels. The battery wires
should be laid flat upon the panel." The
connections to the I.F. transformers, grid
and plate leads, etc., should be kept 2 in.
or so above the baseboard. The third level
should be reserved for the busbar to the
reservoir condensers. This system may
seem at first to be scarcely worth the
trouble, but in the long rum it .is far
superior to the indiscriminate arrangement
of the wiring on most home-built sets.
Avoid the use of systoflex on a super-
het. Capacity effects are always undesir-
able, and there is really mno danger of
short-circuits so long as a fair space is left

between each wire and its neighbour. Keep
the busbar rigid and make neat right-angle
bends wherever necessary. Use the
soldering-iron as carefully as possible and
be sure to remove traces of surplus flux.
Finally, test every connection before put-
ting the receiver into operation. M.

“A ‘KIrTEN’ ONE-VALVE SET” (continued
from preceding page)

shown was found to he quite convenient.

A slot is cut in the cabinet to allow them

to project.

To test the efficiency of the set, the parts
shown were mounted on a hook-up board
and wired up as suggested by the Polar
Co. Excellent phone reception from the-
nearest broadcasting station (Manchester,
sixty-five miles away) was obtained, and
many other stations were tuned in. Among
them were Union Radio, Madrid, Mun-
ster, London, Dublin, Cardiff, Liverpool,
etc. A great advantage of the Polar unit
is that Daventry can be received as well,
and the user is no longer confined to the
lower wave band. C. A O
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HOW VALVES ARE EXHAUSTED

JasBjacnia:aaenla-2l

THE everyday user of receiving valves
for broadcast purposes or small trans-
mitting valves for experimental work is
apt to compare the price of the valve
with that of the ordinary electric lamp,
and to ask the reason for the difference.
Apart from the added cost of the addi-
tional electrode

Preliminary Gas-freeing

Taking the former class first, it is
evident that some amount of the gas
occluded in the anode and grid systems
can be removed by preliminary treatment;
that is to say, before these electrodes are
mounted on to the pinch and sealed into

structure as com-
pared with the
simple filament of
the ordinary electric
lamp, the extra cost
is largely made up
by the intensive
methods  employed
to obtain the extra
degree of vacuum
required compared
with a lamp. The
writer, who has had
considerable experi-
ence in these
methods,  will en-
deavour to give a
general insight into
the methods em-
ployed in a modern

Photograph on
Pumping
haustion and ¢ Gettering ** of
Transmitting Valves.

definite period. There are two classes of
furnace (1) vacuum and (2) hydrogen.
These are depicted in Fig. 1 and Fig. 2
respectively. In both cases the electrodes
are contained in large tubes composed of
fused silica or other suitable material. In
the case of the vacuum furnace, one end

° of the tube is closed
and the other end
is connected to a
vacuum system bv
means of a rubber
bung and connecting
tube. In the hydro-

the left: —
Bench for the Ex-

gen furnace, the gas
is passed in through
one end and Burnt
off in a very small
jet at the free end.
After this treatment
has been carried out
for a definite period,

factory.
The Nature of the Gases

In general there are two classes of gas
to be removed from the valve: the first
of these is the gas occluded by the elec-
trodes, that is to say, the anode, the grid
and the filament. The nature of this is
governed by the material used. The
second class is the gas occluded by the
glasswork; that is, the bulb, the pinch
which carries the electrodes, and also to
a lesser degree by the glasswork of the
pumping apparatus itself. The chief gases
in the glasswork are water vapour and
carbon dioxide, and it will be understood
that these must be entirely removed.

Photograph on
right :—Pumping
Bench for the
Exhaustion and
¢ Gettering ** of
Receiving Valves.

the heat is cut off
and the electrodes
are allowed to cool
down in the vacuum
or in the hydrogen.
When the electrodes
are completely
cooled down they
are taken out of the
tube, mounted on to

the pinch; sealed
into the bulb and
the wvalve is now

ready for pumping.
The Pumping or
Vacuum System

The valves arc
first sealed on to a

the bulb. This can be done by heating
the electrodes in an electric- or gas-fired
furnace at a given temperature for a

glass fork connecto!
called a manifold, which is connected
to the vacuum system. In the case
of receiving valves, six or. eight valve:

—

E Eleclrodeas onder frealment
loss lap \ i

=

Robber bung
Stlrca lvbe

/Pl/mﬂ
FIG. 1

Mercury
Bunsen borner

FIG. 3

Lrgord avr 10 Hosk

/Mera/// condensalion pomp A
Weter caa//ﬂy Jackel (-

ATWeevha—.—.

Fig. 1.—Vacuum Electrode-heating Furnace,

Fig. 3.—Diagram of Pumping System.

Fig. 4.—McLeod Vacuum Gauge.
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are sealed on at once, but in the case
of transmitter valves only one or two
are put on at a time. Having sealed the
valves on to the manifold, the operator
turns the tap A in Fig. 3 to the left,
thereby connecting the manifold to the
“rough” factory exhaust. The rough
vacuum is suppiled by a large reciprocat-
ing pump, which gives about 5 mm.
pressure to the whole factory. The func-
tion of this pump is merely to take the
bulk of the air from the bulbs, and the

Tvbe.

Fornace —
Funoee— 1)

free hydrogen burning
3 off

")

e

Hydrogen C}///'/)JKI/‘
Fig. é.- -Hydrogen Electrbde-heating Furnace.

system is only connected to this pump
for a short period. The tap A is then
turned to the right, thus connecting the
gystem to the “fine” position; this con-
sists of another large reciprocating pump
of about 1 to 2 mm. pressure which backs
up the small centrifugal pump marked B8
in the diagram.

The centrifugal box pump B backs up
the mercury condensation pump €. The
chamber of the box pump is divided into
two halves by a pair of spring blades,
which rotate eccentrically, pushing the gas
before them, the rubbing surfaces being
kept gas-tight by a liberal supply of oil.

The mercury condensation pump oper-
ates by a kind of ejector action. The larger
inner chamber D (which is cooled by the
circulating water jacket E) has a small

328

quantity of mercury at the bottom which
is heated by the small bunsen burner.
The mercury being heated gives off a
dense blast of mercury vapour past the
side aperture F, the velocity of this blast
being so great as to prevent any gas mole-
cules leaving the smaller side chamber, or
ever returning.

The tube G contains some chemical
drying agent such as phosphorus pent-
oxide to assist in absorbing water vapour.
The tube H is in effect a trap and in
operation is covered with liquid air. The
function of this trap is to prevent any
mercury vapour from getting into the
valve (any mercury vapour coming this
way will be condensed by the extreme cold
and will fall to the hottom of the trap in
the form of mercury). The instrument
marked I is a Macleod gauge used for
giving a rough indication of the pressure
in the system (sce also Fig. 4).

As soon as the vacuum (as indicated by
the Maclecod gauge) is good, a hood or
oven is lowered over the valves and a
temperature of 4oo-420° C. is kept constant
for about half an hour. The pump is pull-
ing during this treatment, and by this
method the greater part of the gases
occluded in the glass and also the water
vapour clinging to the surface are cleared
away. After this treatment the oven is
raised and a high potential is applied o
the anode and a suitable potential to the
grid. In the case of receiving valves, the
anode potential is usually in the nature of
1,500 volts and in the case of transmitting
valves may be as high as 20,000 to 40,000
volts, By varying the filament tempera-
ture—that is, by controlling the filament
current by means of a variable resistance—

-the electronic emission or flow of electrons

from the filament to the anode is con-

2L0’'s NEW DANCE BAND

The B.B.C. has now formed its own dance band under the leadership of Mr. Sidney Firman.
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trolled. This process is known as the
bombardment of the valve, and during
the early stages a considerable amount of
gas has to be cleared by the pump as the
electrodes slowly heat up. The ionisation
of this gas gives the familiar blue glow
discharge.
The valve is not sealed off until this ga

Va I ; L/
= AC
y o
Fig. 5.—Electrical Circuit of Valve-pump
‘Bench.

has been entirely expelled (in the case of
the larger transmitting valves this takes a
considerable time), the ultimate criterion
of the degree of vacuum required being
the ability of the valve being pumped to
withstand a power dissipation test in the
anode circuit for a definite length of time;
the power usually being slightly in excess
of the rated value of the valve. Fig. 3
shows the electrical circuit of a valve-
pump bench.

The Use of ““Geiters”’

It is a common thing for the bulb of a
finished modern receiving valve to have
either a dark yellow-brown colour running
into a red or blue or else with a silvered
mirror effect. This is an indication that
chemical means have beerr employed to
assist in the exhaustion of the valve. The
yellow is an indication that phosphorus has
been used and the silver that magnesium
has been employed. Both these materials
assist in materially reducing the time
taken in pumping and consequently assist
in reducing the cost of the finished valve.
The lower photograph shows a small
valve-pumping table in a modern factory,
and the upper one a pump table set
up for exhausting large transmitting
valves.

An excellent feat in amateur trans-
mission has just been performed by Mr.
L. Bland Fagg (G2 GO). He succeeded
in getting into communication with Cor-
poral Coates in India at z0.52 Indian
standard time with a signal strength of
Rs. He was working with an input of
12 watts only, and attributes much of his
success in long-range transmission to
Osram valves.
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ELECTRICAL IMPULSFE
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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

EXPERTS

THE TABLE-TALKER

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. Height
18 ins., bell 7o ins.

MATCHED TONE HEADPHONES

The whole secret of Matched
Tone s 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 synchionised
effort discovers greater sensi-
tivity and volume and truer tone.
There is no possibility of the
sound from onec earpiecc being,
half a tone lower than its mate.

20/-

Brandes, Limited, 26 Regent St., London, W.1,

ERt

THE AUDIO TRANSFORMER

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

17/6

Works—Slough, Bucks,

IN RADIO ACOUSTICS SINCE

THE BRANDOLA

Specially buiit to bring greater
volume iith minimum current
input and exceptional clarit
over the full frequency range. !
Jarge 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 plintb
with electro-plated fittings.
Height 261ins., bell 12 ins.

90/-

1908

Service Adusrticins
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An ¢vening witha
Iiemarkabie New&rcu]t 11 MAXIMUM

normal conditions, with a 75
feet aerial 25 feet high, 8
-miles from London.

This circuit is extremely selective
without loss of volume, and for
purity of tone it is irreproachable.
500 MILES ON LOUD SPEAKER.
This circuit will give loud speaker
results 500 miles away and will
CUT OUT THE LOCAL STATION.
The Circuit Envelope contains two

speaker

template for baseboard and valves,
and full instructions for building.
Send Postal Order for 2/6.

speaker
results

Please state if for
3 or4 valves, and
write name and
address clearly.

Although hundreds of wireless enthusiasts have "
responded to our advertisement which offered for sale Eff|c|ency
the Ormsby Long Range Selective Circuit, there are
undoubtedly many who are perhaps a little sceptical.
To dispel all doubts concerning the extraordinary per- —_—
formance of this circuit, we give in illustrated form the
results of an evening’s actual test on 4 valves, under

simple wiring charts, layout and -

Strength

ROME
#peaker
results

“CARDIFF
speaker
resrults

D MINIMUM
HAWK

INDUCTANCE CoiL

Capacity

PmmNe.ZB«O i nampi“g
Effects

Resistance

Ask your dealer for one or these coils for test, or write direct
to us if he does not stock them and you will find them as good
as, if not better than, the most expensive coils on the market.

NOTE.—Special Short Wave Coils at botiom of List.

M. ORMSBY & CO.

28, PAGE ST., WESTMINSTER.
LONDON. Phone :

Wave Length using “001 Variakle Con- Manafactured by
MADRID Coil enser in Parallel PRICE.
epeaXer MAXIMUM |  MINIMUM IHE
repulte L e onlibem - o w = |
: : 5 3% 190 2/ )
30 435 240 2/4 ﬂ I I-
5B | & ||k
40 680 370 2/8 .
2 14 6 50 835 85 3/- Co., Ltd.
75 1250 600 3/4
A . | [4b
y
200 3100 1870 SK ST. MARY s RD-
Bl =
10 195 105 } 2/6 S"RREY
Victoria 1987. 13 25 125

Practical Help for the Home Lover

Edited by
Capt. G. C. CLARK

ONE SHILLING
Monthly

It is essentially a PRACTICAL Home-Making Magazine.

Because—it not only gives illustrations of what can be done to create or
‘improve the house and garden, but it shows HOW TO DO IT by clear

illustrations and non-technical description.

It has on its staff those who are specialists in
their particular line, so every article is a
specialist’s opinion based on .practical ex-
perience.

It so arranges its 'schemes that they are applic-
able to the £300 or the £3,000-a-year reader.
Every article is genuinely helpful matter and
never camouflaged advertisement.

Its information bureau for giving sound advice
FREE TO READERS is the most practical
service of its kind in existence.

lts pages showing amateur mechanics how to
make articles of various descriptions are of
such a character as has never before been
attempted.

&(OUNTRY

SOME OF MARCH CONTENTS

SPECIAL ART SUPPLEMENT IN
COLOURS

A Small Home—Plans, perspective,
elevation and particulars,

A Country Cottage—Plans, per-
spective, elevation and particulars.

On the Balcony—A delightful feature
of the house.

A Bungalow — Plans, perspective,
elevation and particulars.

Curtains and Draperies—Excellent
ideas for window fumnishing.

The Ideal Bathroom.

Notes on Antiques—An article of a
helpful nature to lovers of antiques.

Garden Lay-out—A special design
prepared by our own Garden
Architect.

Garden Diary—A summary of garden
work for the month,

Greenhouse Notes—Work for the
month.

Poultry Notes—Practical Advice by
an expert,

Making a Lily Pond—Showing an
amateur how simply such an at-
tractive addition can be made.

ORDER YOUR COPY FROM YOUR NE WSA GENT TO-DA Y "l e .

T AT T

o P o o ™

e ™ e 2

1~
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CAXTON 4-VALVE CABINET

[ L 3 7, 4 , 5
Made for Editor of Wireless Magazine % , Vo /?//f””””/¢

Py
AL

for Set “As good as money can buy"”
described in issue February, 1925.

Y
W %,

WY 1"
% 'y,

Cash with Order. Fumed Oak .. %£1 5 0
or Real Mahogany polished ... £1 14 0

With detachable recess fitted Base Board to mount 21 in. by 7 in. panel to slide out of Cabinet frent.
Extra 10/- with two beaded front doors totally enclosing fitted - panel.

Cabinet overall length 22} ins. Width 8} ins. Height 9 ins. y L4
Polished with the new enamel that gives a glass / FIXED GONDENSERS

hard surface that cannot be soiled or scratched. ¥ GIVING FIXED RESULTS
SENT FREE.—Catalogue of standard Wireless Cabinets in various

A Th L1 C ” P -
sizes and woods.  Special Cabinets made to customer’s orders, \ — eideal c;is;lzc&s desiic ::g;:co;einlgs
PACKED AND DELIVERED FREE IN U.K. > / - light in weight, of guaranteed

CAXTON W0OD TURNERY C0., Market Harborough i, VU e Towest pacsitie losses

the lowest possible losses.

The dielectric is mica and each' con-
denser is tested at soo Volts during
inspection.  Nickel plated cases give
them a particularly neat appearance.
*ooox mfd

'0002 oo
0005 ,, Ul N
‘o003 ,, (with clip for grid leak)
peled 4 .o ..
*002
‘005

» All -Post Free 2 At Callers Prices
A .

Under 5/6, 2d. per
1/- for Packing.

——

Orders /6, Value
Carriage Pald.

» o ..

TE _ ” ..
ERont SQUARE LAW
VAR.CONDENBER
Y\ With Knob and Dial

001 panel type 6/8
0003 .......0 B/~
0003 .. A6
Vernler Bladeex 1/4
“J.B.” Ormond and
“ Utility."
Usual prices.
Vernier, no dial 2/6

i ¥ d. “ Polar *’ types 10/6
*n  ADVANCE, O FOIAY

SEND FOR NEW FREE TRADE ENQUIRIES INVITED
. Comprehensive Price List. Senerous Jerms Prompl Service .

YERMIt ALs aEW JAUBS—4-COB" A

~Pol. ; VERN IER aot, I-hole Axing 1/8 P 2 4, Central Buildings, Westminster
:4': ?Ah Stan lard dg %ta;dn‘rd Plug;éi) 1 {7//0/ / y s

‘elepho; type 3 otentiometer 3 - 7 .
Mulgl)phgze ﬁr 9d, . COIL M‘ohum Ex-Govt. g;- w, ://, LOSNWD?N!
crophonea -... &/— 4 %% RN N
HOLDER | 5o bisi S,
4,

,»  Gway  1/-
8witches, 12 con-
Polished ebonile 2-cofl 2/8

»
” . .o

orle” sl 3
“COSMO0S ” GRID LEAKS
are uniform and permanent,

3, 1, 2 and 3 megohms, each 1/6
Ask for copy of the Cosmos
Components Brochure,

METRO-VICK SUPPLIES LTD,

(Proprietors—Metropolitan-Vickers
Elec. Co. Ltd.)

S

\\\\\\\
N

=3
=
N

N
o

S
&

O

— . ——
AERIAL WIRE 7/22'8

tacl ceeicane
v type with plated fit- | H'dpone Cords 1/-
do. ectron 1/8 ¢ Pangel Mount- | Alum. H’dbnds. 2/8
Leadtn...... ¥ ing type with back | All *‘Igranie” “Lis;-'
2 b
178 ULATORS connections. Extended | sen,! ¢ Burndept,

handle with rubber W Edison-Bell ** ¢ At~
contact roller gives | las* & *+¢Sterling ¥’
exceptionally fine tun- Goods supplied.
ing, a splendid exam- =
i CoIl. HOLDERS

| ple of Reliability value | Yeranic 3 set.... £/6
SWITCHES, Ebonite | Ebonite3coil .. 3/~

» Tumbler 1§  1/- w  2coll .. 2/8
D.C.0.1/8, 8.C.0. 943, | Vernier, 2 col ... 3/9
Dewar D.C.0... 2/6 | Anode Holder .. 8d.

Bhell, 217X 2}* 3d.
Reel, 2°,1d., Egg, 1d.
Cryttor cowl 1/~
» Leadein  4/-
4" & 67 do.,, , 9d.
9°1/-,12" & 15° 1/3
————
VALVE HOLDERS

Type A 7d., Polar 1/3
Screwed 8 nuts 64,

i
(3 nilivg - 0d. »  D.PST.  2/3] ¥L, RESISTANCES

mﬁim . 11/8 Utility 2-way .. 4/-{ Good quaiity.... 1/6

8ecurity type .. 1/- 3w B/-, 4w 6/, 6w 8/~ | Jgranic 3/6, Vern, 5/6

Lever Type Stocked | Ormond 2/-, Ajax 4/~

Masehgald Stypes_td. Miniature Turn 6d. | . Vernier, No. 4 2/6

Sollivans 120-Ohm Lissen 2-way .. 2/0 | Burndept 5/-.6/- &7/6

Phones. Ex-Govt. 4/6 ,, Series parallel 3/9 1 Microstat ...... 2/9

COIL PLUGS Ebonite Double-arm do. 2/~ 8pirals 48. Former 7d.

104d. Superior 1/- N.P. Panel type 9d. | Peerless Jor. . ... 2/8

Narrow 5d, Basket11d, =

Horned Coil Plugs 8d. L CONDENSERS New t dition

Coil Formers .. 2id, : Dubilier, McMichael's, KE_JABILITY

Basket type.... 1id, Mullard (usual prices) WIRELE>S

Coil Mounts, ... 4d. New Mansbridge, GUIDE, No. 2
Athol ”* Ebonite 2mfd. 3/6, 1mfd. 2/6 s 1O, 2,
Coil Plug ..., 1,8 Ready.

Do. Porcelain ..
Basket Coil Bets

3 RADIO HOUSE.
# Macaurav Sv. Huobersrizio
Jel 341 Grams: THOROUGH" HUDDIRSFIELD
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The .Wuncell Dull Emitter
Voltage 1-8 volts. Consumption °3 ampy
*W1 for Detector and L.F. 14/-
*W32 for H.F. amplification  14/-

The Cossor Loud Speaker
Valve W3

Voltage 1'8 volts. Consumption S amps
Price 18/6

®Also jn WR Series, with special
switch and resistance in base to
enable Valve being used with
2- 4- or 6-volt Accumulator:

WRI1 for Detector and L.F. 16/
WR2 for H.F, amplification 16/«

= Outwitting
i Father Time

= 4 —the Wauncell Dull Emitter

ANY a man trying out his

first Wuncell has serious
doubts as to whether his Valve is
really switched on. In broad day-
light it is literally impossible to
discover, by a superficial glance,
whether the current is on or off.
And at night time the glow is only
just discernible.
Such a record low working tem-
perature means one of the biggest
steps forward in the history of the
valve. A brilliant contribution
to the fascinating quest for the
< cold ” valve.
The Wuncell functions at only 8oc°
—yet some dull emitters operate at
2000° And its filament—built up
layer upon layer under the Cossor
patent process—is practically as
stout as that used in a bright
emitter.
Allied to the Wuncell filament, of
course, are the well proved Cossor
principles of construction. A hood-
shaped Anode which retains almost

has the longest life of any valve
because it operates at by far
the lowest temperature.

the whole of the electron stream.
An arched filament which is not
subjected to the strains and stresses
which every straight filament must
undergo. And a hood-shaped Grid
which—by a superb feat of en-
gineering skill—is built up on a
stout metal grid band with each
turn of the wire secured in three
distinct places. Every Wuncell
Grid is secured in 35 distinct
positions—such rigidity is not ob-
tainable in any other valve. No
wonder the Wuncell is acclaimed
as the first non-microphionic Dull
Emitter !

Remember, long life is only ane of
the Wuncell features—-economy is
another. Every Wunce:ll saves its
cost in six months. An accumu-
lator that lasted only one week on
a charge with bright emitters would
last nearly two months with Wun-
cell’s. See your dealer about these
super-economy valves at once and
start saving money from to-day.

Jssued by A. C. COSSOR LTD. Highbury, London, N.s

Gilbert Ad. 4659
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Daventry’s Quality

A GOOD many complaints have been

received of late about the quality"of
the transmissions from s X X. The
engineering staff of the B.B.C. seem to be
inclined to exonerate the transmitting
station from blame and to put any rough-
ness -or harshness that may occur down to
the excessive use of reaction in receiving
sets. We are also told that a new and
improved kind of microphone has been
brought into operation which is capable
of dealing much more faithfully with the
lower frequencies than the type of instru-
ment previously in use. - As the bulk of
the complaints received have come in
since the installation of this microphone,
the authorities are inclined" to consider
that if it does produce faulty reception
this is due to the fact that transmitting
sets have made a more rapid advance
towards perfection than has been the case
with receiving apparatus. If this were so
it would mean that few, if any, of us were
obtaining anything like the faithful repro-
duction that would be possible if only we
knew how to deal properly with the trans-
missions that come our way. Personally
I do not agree with this view.

After all, the surest way of testing the

quality of a trunsmission is to hear it with
the help of a good crystal set, for in these
gircumstances there is practically no dis-
tortion and you obtain the best possible
results from the point of view of purity.
With a view to comparing the London
and Daventry transmissions, which at my
place come in at almost equal strength,
I rigged up recently a type of crystal set
that is very useful for the purpose. It
has two aerial tuning inductances and two
aerial tuning condensers, a change-over
switch enabling either circuit to be
brought into action instantly. Choosing
a night when Daventry is relaying 2L O,
you tune in the latter station with one
circuit, and then switch over and tune in
5 X X with the other.

A Comparison
You now have a proper chance of com-
paring the two, transmissions, since a touch

of the switch is all that is needed to

change from one station to the other. You
can therefore make the change in a frac-
tion of a second in the middle of a sen-
tence of a talk or you can hear part of
one musical passage from London and part
from Daventry. . If there is any difference
in the quality of the two you will notice
it at once. I used to find that Daventry
varied a good deal, being sometimes
pleasant and mellow and sometimes a
little rough and with a tendency to tone-
lessness. At present it seems to me that

‘great

there is not so much variation, but-that
on the whole. the transmissions are not
so pleasant to listen to as those of 2L O.

It must be remembered that there are
difficulties in obtaining perfect
modulation with an output as big as that
of s XX. Up to 5 or 6 kilowatts some-
thing approaching perfection in modula-
tion is not difficult to obtain, but when
you go beyond that figure the task becomes
much more formidable. There is only
one weak point in the crystal test that I
have outlined. The crystal receiver is at
its best when the modulation™ is very
marked, though the valve rectifier does
better when the modulation is not quite so
complete. Daventry, however, is first
and foremost a station for supplying
users of crystal receivers with wireless
entertainment, and the degree of modula-
tion is probably adjusted primarily with
a view to enabling them to obtain the best
results. At the present time there is appa-
rently something not quite right, for even
the unaided crystal set at a range,of forty-

five miles shows up a good deal of rough-

ness in the transmissions. Listeners may
rest assured that the matter is receiving
attention and that improvements are to be
looked for in the very near future.

The Spring Atmosphere

Lengthening days and more frequent
spells of sunshine have latterly made my
thoughts wander forth to meet the spring.
I was glancing through the winter wireless
programmes thinking how their outlines
could be made to lose their winter hard-
ness and don the softer tones of the Eng-
lish springtime. The country listener can
scarcely credit the yearning of the towns-
man for a glimpse of the opening haw-
thorn. Here is the chance for our pro-
gramme builders to brighten our hopes
and flood our smoke-ridden windows with
the breath of new-born hopes. Let us
hear the songs and melodies of the birth
of Nature with the lisp of the sea and the
call of the wildfowl. Let them not trouble
about stuffy pavilions and effete concert
parties, but give us our best artistes, and
a story, combining the whole with the
sounds of Nature. There are writers and
songs, artistes and orcliestras, ideas to be
had for the purchase; then rouse your-
selves, you wireless listeners, and call for
the strains of springtime.

I stared at my winter fire and the ques-
tion repeated itself in my brain. How
can my little set acquire this feeling? I
shrank from the migger minstrel, the
underpaid pierrot and the cold riverside.
What I craved was the hum of the insects
in the dingle, and the song of the wind
in the green winter oats as they lengthen
their fingers to the softness of spring.

i~ B—

The artistes, the stories, the
sounds—they are there. Can’t
these to help us along?

natural
we have

Pianoforte Interludes

A few months ago I remarked how in-
frequent were the transmissions of piano-
forte pieces. One became quite thrilled
with the gong-like notes of “the grand’
coming through one’s loud-speaker. It
seemed as if the instrument floated up an
down.

Now I have tired of my favourite instru-
ment. I don’t possess the scores of all
these preludes, etc., and, what’s more, I
couldn’t follow them if I had. Alas! they
now have given me too much honey. The
policy of forging through the works, con-
fined to one instrument, of various com-
posers, in my case, has over-drugged me.
Cannot we keep before our eyes the golden
principle of variety, or has wireless-pro-
gramme building an unbalancing effect?
There are many eyes at Savoy Hill, and
I cannot think they have all lost sight of
the violins, the ’celli, the quartettes and
the saXophones and banjos. Shall we
form a little party and help them to find
these forgotten instruments—at least, for-
gotten between 7 and 8 o’clock?

I must be wrong, rather I choose to
think that some genius with an axe to
grind has led our dear friends up a cul-
de-sac. This interlude in question comes
at an important hour in our lives, so that
what one would like is a varied pro-
gramme, not too abrupt in its changes. I
love the piano and its charming tones, but
I am a promiscuous lover and would bask
in the charms of the melodies of other
instruments during this link between night
and day.

The G.P.O.’s Share

The General Post Office have not done
at all badly out of wireless licences, to
judge from the figures published lately of
the accounts for 1924-25. These show that
of the total £685,503 paid for licences the
B.B.C. received f472,003 (that odd £3
looks rather lonely all by itself!), whilst
the Post Office pouched f£213,590. After
deducting from this all expenses in con-
nection with the printing and issuing of
licences, a net profit of [£54,346 remains,
which, when you come to. think of it, is
a very nice little sum. For the current
year the Post Office share should be con-
siderably bigger, for the number of
licences issued is very much greater, and
since the B.B.C. reached some time ago
its limit of half a million pounds, the
whole of each ten shillings received has
been going into the G.P.O.’s coffers. Like
a good many other people, I do not quite
see why the Post Office should make a
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On Your Wavelength! (continued) e R

profit out of broadcasting in which it takes
no active part except to ‘issue licences.

The Old Story

That hardy annual—power transmission
—has again cropped up. A plumber or car-
penter’s mate in some out-of-the-way part
of the British Isles-has “discovered” that
it is possible to light a number of lamps
by wireless! It is strange that every time
this claim is made, nobody seems to have
the energy to unmask these_ would-be in-
ventors. It is quite an easy thing to light
a lamp or number of lamps by wireless.
Anybody with a fair amount of power can
light two or three flashlamp bulbs quite
easily if they are inserted in a circuit
having inductance and capacity and in
tune with the transmitter. I have never
tried it, but I should not be the least bit
surprised if it were found possible to light
a flashlamp bulb in this manner in Oxford
Street when 2L O is working. In any
event, I am quite certain that people liv-
ing in the immediate vicinity of Daventry
station could find sufficient energy to light
such a lamp without any difficulty! If
you try the trick in Oxford Street, please
don’t loiter, or possibly you may be in
trouble for causing an obstruction.

American Slang

1 suppose that most amateurs at some
time or another chance across words which
are apparently associated with radio but
which convey only a vague meaning to
them. For instance, passages as follow
provide quite good food for reflection.
“He sat down and donned the cans. "On
turning the tickler he could gef f.b. sigs
from hams in the ¢armuffs. The toobs were
O.K. and he commenced brass pounding.
Very soon sigs arrived good enough to
rattle the cans——" I think that that is
enough to show you what to expect when
you ~meet a transmitting amateur who
works with America!

F .Don’t be Misled!

A number of amateurs recently gathered
together were discussing the quality of
broadcast .programmes. Said one to
another: *Did you mnotice how the
strength faded last night when Violent
Pushitout was singing,” or words to that
effect. . The amateur addressed had to con-
fess that he had not noticed the alleged
fading, neither had any of the others. As
-a matter of fact, I have it on the authority
of a responsible B.B.C. official that the
strength of the transmission never varies
apart from the rise and fall in strength
of the music according to plan. Therecfore
it seems that our friend was being
bothered by something other than a whim
on the part of the broadcasting cngineers
to drop the strength a little. I think that
you will often hear the suggestion that
the transmitting station is playing *jig-

mission, and sometimes one hears an en-
thusiast complain that the programme for
a whole evening was only half the usual
strength. The cause of the trouble is not
hard to seek. One of your neighbours
possesses a receiver in which is embodied
that excellent yet worrying component
part, a reaction coil, and sometimes he

boosts your signals to an alarming extent

and at others he swamps them and throws
them off your aerial. Therefore hefore
you bother the B.B.C. with complaints of
unequal transmission, make quite sure that
it is not your neighbour up to his little
games.

Wireless Humour

It seems that there is a funny side to
wireless. A friend of mine, who is also
an amateur transmitter, recently ordered

LEASE watch this
space for a special
announcement next week

Our Free Prize Ballot revealed Britain's
most popular fwo-valver also, Our
Constructional Department has been
devoting a lot of time to building and
testing it.

Next week we shall make an announce-
ment concerning it—an announcement
-of a very special character, so

WATCH THIS SPACE, PLEASE

a large power transformer from a well-
known manufacturer. ' The article even-
tually arrived, and as the carrier and his
inevitable small boy lifted the thing from
the van, the youngster was heard to say:
“Bill; I’ve never seed such a little gas
stove so heavy.”

Another story relates to that very useful
member of society, the policeman. Perhaps
it is not generally known, but an amateur
transmitter using a Hertz aerial on short
waves inserts an electric-light bulb in the
centre of the aerial wire to indicate when
the aerial is radiating properly. Every
time the key is depressed the lamp lights
against the sky, giving a somewhat weird
effect. My friend installed his Hertz
aerial early this winter, and as the mast
is a seventy-footer and, moreover, on the
top of a hill, it is visible at some con-
siderable distance. However, being satis-
fied that all was’'in order, he entered his
dugout and at midnight commenced two-
way communication with America. After
all had been going merrily for.half-an-
hour or so, he was startled by a loud
knocking at the door. On opening it he
was still more startled by the outline of
an out-size “limb of the law.” Removing
his helmet and mopping the perspiration
from his brow, the descendent of Robert
Peel demanded to. know to whom my

_gery pokery” with the strength of trans-) friend was signalling with his “blinking

light.”
In the Theatre

The note-magnifying valve is always
finding fresh fields of usefulness for its
activities. In the House of Lords an in-
stallation of telephone receivers, coupled
to an amplifying device, has made it easy
to follow speeches in the Painted
Chamber, formerly renowned for its bad
acoustic qualities. The latest extension
of this idea is to the theatres—or to one
of them, anyhow. At the Court Theatre
the experiment is at present being tried
of providing in certain seats of the dress
circle “lorgnette ” telephones, intended for
the use of those who are a little hard of
hearing. In many of our theatres it -is
difficult to catch every point made from
the stage, and those whose hearing is not
of the best may often miss a witty aside
either on account of an unexpected noise
or because those near-by are chattering,
as some people will always chatter in a
theatre. The use of amplifiers in theatres
seems to be an exceedingly good idea, and
I am sure that it will be appreciated.

Some Fine Speeches

We had some exceedingly good speeches
brought in by wireless in the last few
days. The Prince of Wales is no novice
at broadcasting, and it was good to hear
him again when he spoke at the opening
of the British Industries Fair. He speaks
so clearly that every word of his comes
through as distinctly as if he were within
a few feet of the listener, instead, possibly,
hundreds of miles away. A few nights
previously we heard Prince Henry, who
was, I believe, making his wireless debut.
He, too, has just the voice dnd the clear
diction that suit the microphone. At the
same dinner at which Prince Henry spoke
we heard Sir Austen Chamberlain, who
made one of the wittiest speeches that I
have heard for a long time. I have always
felt that one of the most useful and enter-
taining sides of broadcasting was that it
so frequently enables the owner of even
the simplest receiving set actually to hear
public men speaking. So long as your
knowledge of any person is confined to
secing his photographs and reading his
speeches in the papers, he must remain
more or less in the abstract; but once you
hear his voice you feel that you know a
great deal more about him and he becomes
somehow much more real.

“On With the Dance”’

1 am looking forward to Friday night
when Mr. Bert Nielson is going to tell
Birmingham what he thinks of modern
dancing. He calls it “Candid Criticism.”
I should also like to give a “candid
criticism,” only, alas! too many of us
nowadays do not ask for criticism, but
approval, so why worry. THERMION.
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MORE ABOUT THE
“WET” H'T. BATTERY
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HE original article dealing with the
:4 ahove subject in No. 159 of AMATEUR
WIRELESS described a method of construct-
ing a permanent H.T. battery from the
dismantled parts of a shop-bought dry-cell
unit after the latter has been worn out by
long service.

Judging by the letters received from
readers quite a large number of rejuven-
ated batteries have been built up in this
way, and have given highly satisfactory
restilts. In a few cases, however, some
difficulty appears to have been met with in
overcoming certain defects that are dealt
with more fully below.

In the first place, for the benefit of
those who may not have read the original
article, it will be of interest to give a
brief outline of the procedure to be
adopted.

Preparing the New Units

The outer. cardboard covering of the
worn-out H.T. battery is first removed
with a knife, and the exposed zirc cases
are separated out from the black pitch
surrounding the top, care being taken not
to break off the small brass caps on each
of the carbon rods.

Each individual cell is next stripped of
its zinc casing. The inside bag, contain-
ing the carbon rod and a depolarising mix-
ture of manganese dioxide and graphite,
now forms the “positive” element of the
new battery. A zinc strip is next cut out
and soldered to the brass cap on the
catbon rod to form the negative element,
and the completed unit is then placed
in a small glass beaker containing
a solution of sal-ammoniac. Finally the
beakers are housed in a wooden base-block
aud connected up in series.

Selection of Inner Cells

It will be found that different makes of
H.T. batteries vary a good deal in their
internal arrangement. For the particular
purpose in view, the best results are ob-
tained from cells which are still slightly
moist and which contain no white plaster-
of-paris packing.

This undesirable packing or plaster will
be found between the inner “sack” and
the outer zinc casing. When the battery
is used up, the packing begins to set hard
around the “sack” in the form of a solid
white crust, which no amount of soaking
‘will remove, and which, if forcibly de-
tached, frequently brings away the walls
‘of the “sack ” and thus ruins the cell unit.
1f the battery has been lying exhausted for
some considerable time the paste is usu-
ally absolutely stone-like in hardness,
making the cell quite wuseless for our
purpose.
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Luckily there are many makes in which
the plaster packing 1is replaced by a
transparent jelly which can be easily
washed off by the gentle application of
warm water with an old tooth-brush. This
type of cell is ready for action almost
immediately it is placed in the sal-
ammoniac solution after washing. There-
fore, if possible, start operations with a
high-tension battery which has only just
been thrown out of use and before it has
had time to get too dry and hard. Also
preferably use cells with the jelly filling
and free from plaster. Finally, reject
ruthlessly any cells that have developed
the above-mentioned stone-like coating,
and also any that may get broken or
damaged in the preliminary cleaning
operation.

Breaking-up the Old Unit

The best way to break up the old bat-
tery in order to extract the inner cell is
to cut off the cardboard casing with a
sharp knife and then break up the pitch

e

The Elements of a Unit.

covering with a small hammer, being
careful not to smash the tops of the car-
bon rods in the process. The individual
cells can then be separated out one by
one.

Take each cell separately and open the
zinc at the top soldered joint with a knife,
and then tear open along the joint with a
small pair of pliers. .The inner sack can
then be lifted out quite easily and with-
out being damaged. If they are available,
open up two or three discarded units at the
same time, so that a selection of the best
thirty sacks can be made for a new 45-volt
battery. Wash the selected sacks in warm
water and soak them in sal-ammoniac
solution prepared as follows.

Electrolyte

Water will dissolve about one-third of
its weight of sal-ammoniac at nhormal
temperatures. Make the soaking solution
rather weaker than this, say 5 oz. to 1 pt.
(20 oz.) of water. There will then be less
likelihood of crystallising and “creeping ”
than if a fully concentrated solution is used.
About two tablespoonfuls in a tumbler-
ful of water is near enough for practical

(Imateur Wirelss
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Photograph of Single Cell.

purposes.  Siebrosal is a special salt,
made by Messrs. Siemens Bros., of Wool-
wich, which will be found to give good
results and to be free from all creeping.

Internal Short-circuiting

If the sack has been damaged in the
process of extraction so that the black
powder escapes, it may form a conduct-
ing path at the bottom of the glass con-
tainer bhetween the zinc and the carbon.
Should this happen the cell soon ceases
to give its full voltage and will rapidly
die out altogether, so that it is better to
discard it from the first.

When cutting out the negative elements
it is advisable to use zinc of as thick a
gauge as can be comfortably cut and bent,
as this makes for long life. Also it is’
best to bend the strip to a cylindrical
shape, so as to embrace the sack—but not
so closely as to cause a short circuit. Dry
and varnish or coat the brass cap on the
carbon thoroughly after soldgring on the
zinc connection.

Testing

In the case of units made from “sacks”
which are still moist and free from hard
coating, the- full 1% volts per element
will be given when tested with a volt-
meter. Each unit will usually make an
ordinary torch-lamp glow visibly, although
this is not a test which the cell must
necessarily pass, as the voltage may be all
right, but, owing to internal resistance,
the cell may not pass enough current (150
to 200 milliamperes) to light the lamp.

Provided it will pass one-tenth of this
current, say 15 to 20 milliamps, at the
registered voltage, the reconstructed unit
will give perfectly satisfactory service on
an ordinary three-valve set. In point of
fact, an output of 10 milliamps will in
general be found ample for the plate
supply.

It may be added that three selected
single units in parallel will supply the
filament current for a dull-emitter vilve
of the .06 type (requiring 60 milliamps),
and will be found to last for a surprising
length of time on this work. M. A. L.

«
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NO\V that it is becoming difficult to
obtain DX records many amateurs are
beginning seriously to think of improving
their sets in order to obtain better recep-
tion over long ranges. It is now fairly
well known that a large set does not neces-
sarily possess a longer range than a small
one, especially when it is well designed.
The most famous feats of long-distance
reception have been achieved not with
large and complicated sets, but with simple
and efficient two-valvers. In fact the
detector-L.F. combination is quite a
favourite one with leading experimenters.

If H.F. amplification is to be used the
amateur should make “sure that it is
thoroughly efficient. Do not allow the
H.F. valve to be a mere “passenger,” as
is so often the case in home-built sets.
Wind gsod coils, and ‘use a variable con-
denser of the low-loss type for tuning pur-
poses. Serious losses often occur in con-
densers of poor design. Above all, keep
the valve working under the right con-
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ditions. There is always a danger of
partial rectification on the part of the H.F.
valves. This naturally leads to poor
amplification, instability and distortion. It
can always be prevented by following the
diréctions of the manufacturers as regards
filament and plate voltage, etc.

The Best Valve

The detector valve must be made as effi-
cient as possible. Do not use the soft
Dutch type on a large set, because it
cannot handle heavy currents. Obtain a
good English valve specially designed for
rectification ; there are several such valves
now on the market. Buy a variable grid
leak in order to get the most sensitive
working conditions. Experiment with this
on distant stations until the best results
are ohtained.

Always use low-loss tuning coils: There
is no need to wind elaborate bare-wire coils
on expensive ebonite formers; a good
honeycomb coil with large air-spaced coils
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GETTING THE DISTANT STATION

Some Helpful Hints on DX Reception

BB EE S EEE

and heavy wire will give excellent results
if properly wound. Use No. 16 d.c.c. wire
for the broadcasting wavelengths.

Many amateurs are apt to think that it
is only the H.F. side of a set which counts
in DX reception. This is far from the
truth; a great deal depends upon the effi-
cient and distortionless amplification of the
note magnifier, which is invaluable for
“hoosting ” faint signals.

Which Circuit ?

The circuit is largely a matter for “in-
dividual preference. The super-het is far
away the hest for DX reception “de luxe.”
No outside aerial is needed, and the opera-
tor has only to turn the tuning dials and
point the small frame in the direction of
the desired station. Atmospherics and
jamming are entirely absent and the recep-
tion of the most distant transmission is
delightfully simple. But not all wireless
enthusiasts are able to afford this expen-
sive set, and are content with small re-
ceivers which can be made perfectly satis-
factory for distant reception. A detector
with Reinartz tuning followed by an effi-
cient stage of L.F. can scarcely be beaten
for all-round usefulness and is a great
favourite.

Above all, keep the aerial as high as
possible and about 6o ft. in length. Make
the earth lead short and thick and keep
the lead-in free from dust. If these pre-
cautions are carefully followed the recader
should have no difficulty in securing a
should have no difficulty in securing quite
a good “bag” of call-signs. G J M

e

FIXING KNOBS FIRMLY

VERYONE has had trouble at one time

or another with the knobs of rheostats,
variable condensers, variometers and the
like which refuse to remain properly fixed
in position. The commonly used method
of fixing knobs by means of a lock-nut is
not very satisfactory, since it is so difficult
to get at the nut in order to tighten it
hard down.

A much better plan is that described
below. In the boss of each knob drill
and tap a 6 B.A. hole, and insert a short
round-headed screw of this size. File a
small flat at the end of each spindle, screw
the knob home and tighten down the bind-
ing screws. Knobs fixed in this way will
never work loose. A fixing of this kind is
essential for the knobs of wavemeter con-
densers, -since if these turn at all upon
their spindles the entire calibration of the
instrument is upset. Ji JHERE
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Take the SHORTPATH
to Better Reception
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: “Cosmos”™ S.P.18 Valves, by reason of the unique
RED SPOT construction of their electrodes whereby the path—filament

" GREEN SPOT —grid-anode is reduced to an absolute ‘minimum, provide a

U m MORE POWER.
SHORTPATH to |FAITHFUL REPRODUCTION.
e | GREATER ECONOMY.

Obtainable from most Wireless Dealers.

METRO-VICK SUPPLIES LTD.

.(Proprietors, Metropolitan-Vickers Elec. Co.)
4. Central Buildings, Westminster, London

7
S.P.18 Valces consume 03 Amp. at from \“/:\—9

‘ — 9
1:6 to 18 volts, and require only a single-
cell 2-volt ACCUMULATOR.
Made in Two forms— @U 5 m U 5
Green Spot .

Riso | 12/6 { RADIO VALVES J

Cet a copv of “# Talk to Valve Users.”
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Gamage Service offers you the ' »l BY i =
chaice of the most comprehensive o7 3 A -

Radio stocks in London—Sterling,

Gezoploge,” Harcant, Bumder GREAT ANNIVERSARY

Igranic, to mention but a few 3

and the complete Gamage Range.

Send for full illastrated Lists of

Wireless Goods for Cash or Easy |

Terms. i FEBRUARY 22nd———MARCH 20th

LTI TR TN

Deferred Terms

All makes of Wireless Sets and
Components supplied on our Hire
Purchgse System—25 per cent.
deposit secures delivery, balance
payable in 6 months for orders of
£5 and over, 12 months for orders
of £10 or over.

We instal Wireless Setsinall parts
of the Country at a small extra

charge.
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Special Offer of the Gaage

SUPER II. RECEIVER

Specification.—All the latest developments with
the addition on one stage of well- desxgncd Low
Frequency Amplification for increasing the volume
of sound. Provision is made so that one or two
valves can be used. The Tuning Range of the set

covers all B.B.C. Stations, induding 5 X X, the

The Gamage Remote
CONTROL SWITCH

for the control of Valve Sets from any room in
which the loud speaker is used so that the in-
strument can be switched * on " or ** off ** without

. 3 Daventry Station, without any extra coils. Best
ajualg gomf_lt_?‘ Qhedrel_t‘:e_iyer—thus suvme con SPCCIal hne Of C R ! ST A L S E T E“a“tyl t'hroug.l;lﬁutval A ulat HT
siderably 1n . an urrent. omplete wi ves, ccumulator, L.
tension current from the acccur::Iators or clry VOL I ME I ERS Finest Value 'V" °ﬂ”°d The detector is the | Battery, 1 pair Phones and Aerial Outft..

batteries is not affected latest gpe and fitted with our famous ** Perman- Loud-speaker Range 25 miles. Usual Price

- Dead- A ite " stal. Complete with | pair phones, | 13 Sale P,
ld‘:li;‘l’l’]:’?)% l?}]n'shi\:‘l:; ,’ rcﬁ:blle)el:tstrument at nvlf)rx Lead-in tube nghhng Switch, 100 feet Aerial - O
Complete with special price. Readings 0-3 volts, Wire, two AE:“h DS EALE PRICE

battery. Usual Pric> 0-6 volts. 0-12 volts, 0-15 l"?f:; Zgrf; b ire. ®

5X X ‘219 exfra.

A.W. GAMAGE, LTD,, HOLBORN, LONDON, E.C.1

Ciity Branch :—Benetfinks, Cheapside, E.C.2.
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EDISWAN VALVES ARE ENTIRELY BRITISH MADE

THE PERFECT PAIR-
uuumu ’

Use them tlogether. It is the only way to get the
real Ediswan quality of reproduction. Individually,
Ediswan Valves-are always better—very robust; very
long in life; very reliable in service. But it is in
co-operation that Ediswan Valves give the most re-
markable results—you can test this on your own set.

The following table _indicales the
i = RIDE. s made te combinations of Ediswan Valves that

give the best results:—

function either as a H.F. ampli- v T
: Receiving | “prcumulator or | po,.,

fier or detector (red line) or as < ‘Battery Volts | "
a L.F. amplifier (green line). AR 6 PV5

3 S 9 ARDE | % PVé
Ecll:*)wan P.V.6. is specially AR o6 s Pre
designed for use when A.R.D.E.
i 2 =5 L ‘With these groups and Ediswan H.T.
is used in the prehmmary ghagey and LJT' Accumulators the ideal is

aliained.

THE EDISbN SWAN ELECTRIC CO., LTD,
123-5, Queen Victoria Street, London, E.C.4

The PIONEER
VALVE
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Coil-holder Tension

MANY coil holders do not incorporate

a tension-adjusting device, and diffi-
culty 1s therefore sometimes experienced
in preventing large coil$ from falling back.
The weight of the long-wave cotls causes

Rubber bornd
A Coil Holder Improvement

the movable sockets to drop over too
freely, and it is not possible to obtain a
stable coupling.

The difticulty may easily be removed by
slipping an india-rubber band over the two
sockets, thus increasing the effort needed
to move the sockets. B.L.

Simple Reduction Gear

CHEAP reduction gear used by the
writer with a great measure of success
is described below. The movement is
quite as smooth as any bought dial, and

Panel-

Spring G
Mea.r e/r
/P:

Condenser
Spindle

Side View of Reduction Gear.

it is practically impossible to “overshoot ”
a station. The materials are such as any
amateur will have by him, with the
exception of the gears. These are of
Meccano make, a gear wheel and a small
pinion wheel. Any Meccano dealer can
supply them as they are both standard.
The sketch is practically self-explana-
tory. The gears must have their central
holes enlarged to % in. by running a
drill of that size through. This presents

339

no difficulty as the brass is very soft, but
care must be taken that the teeth are
not injured in the vice whilst drilling.
The large gear is securely fastened by its
grub-screw to the condenser-spindle.
Now with the %-in. drill through the
pinion, engage the teeth, and when a suit-
able position on the panel is found drill
a slight hole. Enlarge this to take the
condenser bush. This precaution is taken
to ensure the gears locking properly in
their final position. Tighten the bush .up
and mount the pinion on a piece of -in.
brass rod. Two locking-nuts’'and a spring
washer keep the pinion ftom rocking. The
length of shaft must vary to suit  in-

_dividual requirements, and the knob is

fastened in the usual way with a locking-

nut. The dial presents no difficulty in
mounting. H. B.
P J7/4
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Circuit of Choke Amplifier.

A Cheap L.F. Anplifier

THOSE amateurs who wish to try the
popular choke method of L.F. coup-
ling need not go to the expense of buying
a new choke. DMost amateurs have dis-
carded low-frequency transformers in their
possession, and the secondary winding of
these makes a very good choke. The dia-
gram gives the necessary connections.
The grid condenser and leak can be
obtained from any wireless dealer, -and
an efficient stage of L.F. is obtained with
very little trouble and expense. G. M.

Dial Indicators

NEAT dial -indicators that give a more
accurate indication of the dial positio
than do small scratches on the panel can
be simply made in the following manner.
A small screw is inserted in the panel
(with or without its head being counter-
sunk) near the point of maximum dial-
reading, and its slot is filled in with
coloured sealing-wax. The screw may be
rotated slightly either way to secure the
exact setting. K.

(Imateur Wireless .

.A Catwhisker Tip

THE catwhisker of a glass-enclosed crys-
tal detector is often a very difficult
object to see owing to the thinness of the
wire and to reflection in the glass. A
method of rendering the contact morc
visible is shown herewith; a tiny piece of
white paper s attached to the catwhisker

Inarealor
An Indicator for Enclosed Detectors.

a short distance from its point by means
of shellac or Seccotine. This will clearly
show, without straining the eyes, exactly
where contact is being made.

Loud-speaker Adjustméent
HE sectional sketch shown below illus-
trates an adjusting device for a
pleated-paper-diaphragm loud-speaker.
The essential feature of the device is the
attachment of the phone to a hinged bat-
ten, the movement of which is regulated

A

Details of Loud-speaker Adjustment.

by the adjusting screw. This
with the rather' unsatisfactory
screwing the receiver into its
obtain adjustment.

In the diagram the batten K supporting
the eat-piece G is hinged at A. The ad-
justing knob E is connected with the baiten
by means of the screwed rod D and the
nut B. An advantage of this arrangement
is that adjustment can be made from the
frout of the instrument. A. W. E.

does ‘away
method of
ear-cap to
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ONE of the many troubles associated with high-

tension batteries composed of a number of dry
cells is the noise which devglops when the battery is
slightly run down, and although these and certain
other parasitic noises can be partly silenced, they
cannot be entirely eliminated; they consequently
cause disturbing sounds to distribute themselves
through the loud-speaker or phone circuits, and are
often mistaken for atmospheric interference.

When a receiving set is switched on, the dry
battery is at a “peak ” voltage, as after resting for
a time it will recuperate somewhat, but stcadily
drop again, necessitating a readjustment of the
reaction condenser or the reaction coil.

It may not be realised also that, when a large
number of tappings are taken to the usual high-
tension battery, coupling effects are caused, making
reaction unstable and often resulting in low-
frequency howling. k

Advantages of A.C. Mains

When using the domestic alternating-current
electric mains, as a constant voltage is available,
the reaction and general control of any receiver are
considerably improved, and the critical adjustments,
when once set, remain so.

It has been said that the heart of a receiver is
the valve; certainly it is so, but the heart cannot
function healthily if the life-blood is weak and un-
reliable. High-tension accumulators obviously are
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A. W. KNIGHT

Many systems of oblain-
ing high-tension current
from the mains have been
devised, but we claim that
the one described in this
article is at once decidedly
the best and mosl reliable.

Front View of H.T. Battery Eliminator.

to be preferred to dry cells, and when direct current is avail- J o+ ’r i

able it is recommended that this be used to charge the accumu-
lators, and not operate the receiving set’.direct from the D.C.

supply.

The advantage of using rectified alternating current is that,
provided a suitable transformer and smoothing system is in-

A Ripple crrcuit

stalled, any high voltage can be obtained, whereas with direct l L] | l
current all the surplus voltage from the main supply must be 5 6’2 P
dissipated by means of lamps or resistances (which incidentally Fi:. g B »
consume current, which, of course, has to bhe paid for). Trans- 3 2.—The BRple Circuit.
formation losses are exceedingly low, and should the a
primary windings be accidentally left in circuit the
recording meter will hardly indicate the consumption
as it-is so small.
Half- and Full-wave Rectification

A half-cycle rectifying transformer circuit (and its -]

components) has been described in this journal,
together with its application as the H.T. supply unit for
The direct-current component from
a half-wave rectifier is composed of a number of impulses,
which are equivalent to the frequency of the alternations;
that is to say, that if the frequency be so cycles, then 350
impulses of rectified A.C. are impressed on the first filter

reception purposes.

o

Fig. 1.—Transformer and Valve Connect!
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Rear View showing Components and Wiring.

condenser. \When, however, a full-wave rectifier is uSed, the
number of impulses is double the frequency, and consequently,
as the greater the number of impulses per second the nearer we
get to direct current, the full-wave system is to be preferred.
Periodicities above 50 will chviously give superior results. The
writer has not been able to test this circuit 'on a 23-cycle main,
and it would be very interesting to hear the result of such a
test. This frequency fortunately is rather rare and, as 50 cycles
is gradually becoming standardised, will not exist for long.

The Transformers

Transformers for use for either half- or full-wave recti-
fication to give the required output in watts must be
designed to suit both the input .frequency and voltage.
Although the primary windings allow for a little latitude,
it is important that the supply to which they are connected
should not exceed a variation of 5 per cent. For example,
a 220-volt primary, if connected to a 200-volt supply, will
result in the output voltages being minus 1¢ per cent., and
in all probability, according, of course, to the types of
valve used for rectifying, the emission may result in a
loss of 334 per cent. Likewise a 20c-volf transformer
connected to a 220-volt supply will result in a greater
output from the secondaries, and consequently an

lons.
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6Mf Vireless

excessive load will cause their working temperature
to rise and considerably shorten the life of all the
components.

The usual high-voltage secondary winding for a
half-wave rectifying transformer is wound to give
about 180 volts, thus allowing for the voltage drop,
which approximates 6c for the resistance of the
valve and choke. In the full-wave or two-cycle typé,
as we have one or more valves on each outer limb
of the high-voltage winding, this high-veoltage wind-
ing must be duplicated, as our rectifying points are
taken from a centre zero tap to each other:

With regard to little losses through the various
components, it is better that the high-voltage
secondary be wound to give 4oo volts on the outers.

Current for Rectifying Valves

To supply the necessary current to the filaments
of the rectifying valves, which may be two bright-
emitters taking about .75 ampere each, or four valves
of the small-power type each taking about .25 of an
ampere, to be generous, the winding decided upon
was for 5 volts at 2 amperes. Induction effects have
also to be taken into consideration, because in many
cases the switchboard may be quife closc to the receiv-
ing instrument. This is.limited by fitting the trans-
formers in domed iron cases similar to the shielding
method used in the case of Jow-frequency trans-
formers. Circular ring stamping form the laminated
iron cores of the transformers. To make the
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magnetic circuit as efficient as possible,

and to obviate troublesome noises arising -

through loose laminations, the windings
are wound around this ring, similar to the
Gramme system of field winding.

Needless to mention, the insulation for.

this class of transformer has to he of a
very high order, as the potential to earth
is that of the highest voltage, namely, 400
volts.

The Circuit ‘

The circuits mentioned are not by any
means new; in fact, they are essentially
those used by the writer and many other

Example of Ordinary Rectifier.

transmitting licence-holders for rectifying
the alternating-current mains in order to
obtain voltages from 1,000 to 35,000, and

a photograph is reproduced which will -

illustrate the resemblance between a 5o-
watt rectifier switchboard for transmission
ard the instrument described.

The making of a receiving switchboard
has hitherto been a costly item, but now
that the necessary component parts can be
obtained at a very reasonable figure, the
position is, of course, somewhat differens.

Fig. 1 illustrates the connections essen-
tially from the transformer to the valves,
and it will be seen that the two valves are
airanged to work alternately, thus using
the energy of both half cycles instead of
wasting one of them as in the standard
half-wave circuit. In our case the nega-
tive half cycle is reversed, and actually
fills the gap between each positive half
half alternation. The circuit functions as
follows : )

Presuming that the primary winding is
connected into circuit with the mains, and
that a half cycle has been induced in the
high-voltage secondary, so that the outer
end A (see Fig. 1) is positive and the outer
end B is negative, then the plate P2 of the
valve Rz will be positive, and the plate
pP1 of valve Rz will be negative with
respect to the filaments F1 and F2 respec-
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tively. Consequently a flow of electrons
ill take place to the anode of valve Rz,
following the circuit via positive terminal
1, 81, F2, P2, A, S2 and the negative ter-
minal 2. The next half cycle being in
the reverse direction, the outer end of

secondary B will bhecome positive, and A’

will be negative, and the electron stream
will now flow from F1 to P1 of valve R1
via positive terminal D1, F1, P1, B, $2 and
the negative terminal. It will therefore
be seen that for each complete cycle of
alternating current in the primary winding
P two impulses, both in the same direction,
are produced at the output terminals 1
and 2, one half passing through r1 and
the other half through valve R2.

The Ripple Circuit

The ripple filter circuit (Fig. 2) essen-
tially' consists of two large-capacity con-
densers (or a group of 2 microfarads in
parallel) shunted across the positive ang
negative terminals of the transformer cir-
cuit, separated by two low-frequency iron-
core chokes. Condenser C1 i1s 4 micro-
farads and €z is 6 microfarads. A and B
are the chokes. Presuming that a direct-
‘current voltage of 120 volts is imposed
across the condenser Ci, having super-
imposed upon it an alternating-current
ripple of 2 volts, the potential of the
ripple will be applied to the condenser C2
through the chokes A and B; but as these
chokes offer a very high impedance to the
low-frequency impulses, and the condenser
€z is a very low one, the actual voltage
change across condenser €2 will be ex-
tremely small, practically negligible.

The completed circuit for the switch-
board is shown by Fig. 2 and the frame of
the switchboard by Fig. 5. Needless to
state, the voltmeter, voltmeter switch,
milliammeter, milliammeter switch, two
valve holders, two-way valve switch can
be omitted in order to simplify consiruction
and reduce the cost.

Valves

As there is not-a special valve manu-
factured solely for use as a very small
rectifier, it has been necessary to test out
a number of standard receiving valves,
hoth of the bright-emitter and dull-emitter
class.  Although some standard bright-
emitters, such as the Mullard, Ccssor,
Marconi and Osram are quite good, yet,
owing to the filament consumption, they
are not ecconomical. Dutch valves,
especially the cheaper brands, 1 should
imagine—not having tested them, but
judging purely by their mechanical eon-

struction—would give very poor results.

I have, however, tried a number of French
.06 type with success, amongst which the
Microwelt can be recommended. Another
French valve, the Microlux, with two fila-
ments, was tried, and this was quite satis-
factory also.

It is possible to use two valves only, the
extra valves incorporated in our circuit
being purely 