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Class Number

86, St. Peter's Grove,
Canterbury.

17th Dec., 1934.
L 131682.
Dear Sir,

You may remember me as a pupil
of your College, taking a correspondence
course for the recent Civil Service
Examination. The result of this examina-
tion has now been published and I learn
that I was fortunate enough to secure the
top place out of over 1,400 other candidates.
I consider that this result reflects great
credit upon your course and your tutors,
for their interest and their willingness to
help me with my studies.

May I wish you the compliments of
the season and every success in the future ?

Yours very gratefully,
C. P. Cayley.

3
LETTERS
Read them- then you
will realise what is

happening and why

A VOCATIONAL TRAINING

FROM THIS COLLEGE IS A

CAREER-A SUCCESSFUL

PROGRESSIVE CAREER

110, Victoria Road, Dundee,
Angus.

16th January, 1935.
MR. J. H. BENNETT,

Bennett College Ltd.,
Sheffield.

Class Number L159929.

Dear Sir,
A short time ago I enrolled as a

student of the Clerk of Works
Architecture, etc., course ; although still
in my twenties, I have, through the
excellent tuition provided in the above
course, been successful in my application
for the position as Clerk of Works with
the Dundee Town Council.

Yours faithfully,
George Moffatt.

OPEN LETTER TO PARENTS
Dear Sir or Madam,-When your children first arrived they brought with them a wonderful lot of sunshine. Later you became
proud of the intelligence they displayed, but still later you became anxious as to what would become of them in the future. Perhaps
you were anxious when you visualised them as grown men and women. Even with plenty of money it is not always easy to select
the right career, and a parent is sometimes inclined to ask advice of some relative and in ninety-nine cases out of a hundred
that relative knows nothing at all about the possibilities of employment. Why not let me relieve you of some of your anxieties?
In fact, why not let me be their Father ? We do not profess to act as an employment agency, but the nature of our business com-
pels us to keep an eye upon the class of men and women that are wanted and who wants them. There are some people who
manufacture an article and put it on the market to sell. We do not do that, we work in exactly the opposite direction. We find out
what employers want and we train our students to fill those jobs. We have to be experts in the
matter of employment, progress and prosperity. If you have any anxieties at all as to what your
sons and daughters should be, write to me, or better still, let them write to me personally
Fatherly Advice Department-and tell me their likes and dislikes, and I will give sound, practical
advice as to the possibilities of a vocation and how to succeed in it. Yours sincerely,

44 ese<

There are hundreds of openings in connection with
Humorous Papers, Advertisement Drawing, Posters,
Calendars, Catalogues, Textile Designs, Book

Illustrations, etc.
6o per cent. of Commercial Art Work is done by
" Free Lance Artists " who do their work at home
and sell it to the highest bidders. Many Commer-
cial Artists draw " retaining fees " from various
sources, others prefer to work full-time employment
or partnership arrangement. We teach you not
only how to draw what is wanted but how to make
buyers want what you draw. Many of our students
who originally took up Commerical Art as a hobby
have since turned it into a full-time paying profes-
sion with studio and staff of assistant artists ; there
is no limit to the possibilities. Let us send full par-
ticulars for a FREE TRIAL and details of our course
for your inspection. You will be under no obliga-
tion whatever.

CAN YOU
CHANGE MY
EXPRESSION ?

IF SO, YOU MAY BE
THE ARTIST THAT
COMMERCE IS

WAITING FOR

0944,4
44 of<

IT IS THE PERSONAL

Just try it for yourself,
trace or draw the out-
line and then put in

the features.

Art Dept. 76.

YOU CAN HAVE A COLLEGE
TRAINING IN ALMOST ANY CAREER
FOR A FEW SHILLINGS MONTHLY
Accountancy Examinations
Advertising and Sales

Management
A.M.I. Fire E. Exam.
Applied Mechanics
Army Certificates
Auctioneers & Estate Agents
Aviation Engineering
Banking
Boilers
Book-keeping, Accountancy

and Modern Business
Methods

B.Sc. (Eng.1
B.Sc. (Estate Management,
Building, Architecture and

Clerk of Works
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Concrete and Structural

Engineering
Draughtsmanship. All

branches
Engineering. All branches,

subjects and examinations
General Education
G.P.O. Engineering Dept.
Heating and Ventilating
Industrial Chemistry
Insurance
Mathematics

Matriculation. Metallurgy
Mining, all subjects
Mining, Electrical

Engineering
Motor Engineering
Motor Trade
Municipal and County

Engineers
Naval Architecture
Pattern Making
Police, Special Course
Preceptors, College of
Pumps and Pumping

Machinery
Radio Service Engineering
Road -Making and

Maintenance
Salesmanship
Sanitation
Secretarial Exams.
Shipbuilding
Shorthand (Pitman's)
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony & Telegraphy
Transport Inst. Exams.
Weights and Measures

Inspector
Welding
Wireless Telegraphy and

Telephony
Works Managers

If you do not see your own requirements above,
write to us on any subject.

TOUCH WHICH COUNTS IN

HOW TO STUDY
In your spare time when it suits YOU.
You fix your own time, you do not GO
to your studies-the postman brings
THEM TO YOU. There is nothing that
a class -room teacher can show on a black-
board that we cannot show on a white
paper. The lesson on a blackboard will
be cleaned off, but our lessons are
PERMANENT. A class -room teacher
cannot give you a private word of
encouragement, but a Correspondence
Tutor can do so whenever your work
deserves it. On the other hand he can,
where necessary, point out your mistakes
PRIVATELY.

Also ask for our New Book
(Free of Charge)

THE HUMAN
MACHINE

SECRETS OF SUCCESS

TO STUDENTS
LIVING ABROAD

or on the high seas, a good supply of lessons
is given, so that they may be done in their
order, and despatched to us for examination and
correction. They are then sent back with more
work, and in this way a continuous stream of work
is always in transit from the Student to us and
from us to the Student.

POSTAL TUITION

YOUNG MEN
Young men physic-
ally fit and whose
careers are not defin-
itely fixed should join
the Police Force. We
have Special Courses
for Entrance and
Promotion.
1 per week brings

success. Full
particulars free.
Address: Pollee Dept.76

TELEPHONE 61070.

Dept. 76, THE

TELEGRAMS:
"BENETCOL, 61070, SHEFFIELD."

FOUNDED 1900.

BENIIETT COLLEGE, SHEFFIELD.

EVERY
DEPARTMENT IS
A COMPLETE
COLLEGE.

EVERY
STUDENT IS
A CLASS TO

HIMSELF.

All applications respecting Advertising in this Publication should be addressed to the ADVERTISEMENT MANAGER, GEORGE NEWNES Ltd.,
5-11 Southampton Street, Strand, Loudon, W.C.2. Telephone: Temple liar 7760.
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NEWNES

HOME MECHANIC
SERIES

lf- net
Practical Handbooks, profusely illustrated,

compiled by Experts.

THE HOME WOODWORKER
The various articles described have been designed
by practical craftsmen, and their construction is

within the powers of the average - handyman."

THE HANDYMAN'S
ENQUIRE WITHIN

Hundreds of practical Hints and Ideas-many not
previously published.

MODEL AEROPLANES AND
AIRSHIPS

A dependable guide to the beginner in model
aeronautics. Many useful types of flying models

described.

MODEL BOAT BUILDING
Excellent models guaranteed to sail well. All
are quite easily made and need no elaborate

equipment.

SIMPLE ELECTRICAL
APPARATUS

Experimental models which enable the student
to test for himself the theory and practice of

electricity.

TOY MAKING FOR AMATEURS
Over 200 illustrations. Instructions for making
innumerable toys from the simplest to the most

elaborate.

25 SIMPLE WORKING MODELS
All can be constructed from the simplest
materials and with very modest equipment.

(No lathe -work.)

POWER -DRIVEN MODEL
AIRCRAFT

A comprehensive guide on all types of power -driven
model aeroplanes. It also deals with petrol, com-
pressed air, and steam engines as well as wheels,

carburetters and ignition systems.

From all Booksellers and Newsagents
4

11. net
GEORGE NEWNES LIMITED

8-11 Southampton Street, Strand,
LONDON, W.C.2

George Newnes Ltd.

For Your Bookshelf

C RCUI T
®V ST

By BARRE LYNDON
An exciting book which gives for the first
time a graphic account of the rise to fame of
the M.G. Racing Car, from the building of
the first car, through dangerous races on
the mountain tracks of the Continent, to
glorious achievement in the 500 Miles Race
at Brooklands.

James T. Skinner in The Morning Advertiser :

" . . . More enthralling than any novel . . .

packed with exciting, almost incredible incidents
. . . I actually found it of such appeal as to sit up
late three nights in bed in order to read it through."

296 pp. 3I plates and circuits. Coloured
frontispiece. 7s. 6d. net

Of all Booksellers and Libraries
JOHN MILES LTD. Amen Corner, E.C.4

USEFUL FOR TELEVISION
A limited number

of new B.T.H.
Motors, 1/50 h.p.

2,000 R.P.M.
Fitted with Special
Bearings to allow

motor to run
horizontally or

vertically
Send to -day for the foremost Electrical List of 1935.

Over 1,000 illustrations. Post free 3d.
The Catalogue of the Educational and

Experimental World

GRAFTON ELECTRIC CO.
(Dept. P), 54 Grafton St.,

Tottenham Court Rd., London,W.I

Universal !
110-250v D.C. or
A.C. 50 or 100

cycles
complete with

resistance

30/ -
Carriage Free U.K.

105 pages.

The "UNICORN" Electric Drill
" CAPACITY. BRITISH MADE4

Efficient, a model of
accuracy and
workmanship, and
trouble -free qualities
are the features of
this drill. Its equipment comprises
a powerful A.C. or D.C. Motor,
voltages 100/120, 200/230, 230/250,
with Armature Shaft in ground alloy steel. Hobbed gears in
metal housing. Hoffman ball thrust. Keyless chuck, Fin.
capacity. Aluminium die cast handle. Current consumption
175 watts, using k -in. drill on mild steel. 8 ft. Cab tyre flex
with earth wire. Weight 5 lbs.

PRICE £2 . 1 5 . 0
Carriage Paid. Please state voltage.

Send for illustrated leaflet to:- Tele.: GULLIVER 3739.

CORONA ENGINEERING CO., Leighton Place, Kentish Town, N.W,5
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"WIRELESS MAGAZINE and
Modern Television gathers many new
readers every month, for it caters alike
for both amateur and expert. If you are
a home constructor it gives you many
splendid new ideas. If you are a be-
ginner you will understand "WIRELESS
MAGAZINE and Modern Television"
because it shows you how to make the
most of your set without knowing any-
thing about technicalities. And both
amateur and expert, too, are kept in the
very forefront of all that is happening

in radio-and television !
Get the March "WIRELESS MAGAZINE

and Modern Television " to -day.

The contents include :

WHAT TELEVISION MEANS TO YOU !
The story of the new high -definition Tele-

vision told in pictures.

THE " H.K. FOUR"
An outstanding set, designed by Percy W. Harris,
M.I.R.E., and G. P. Kendall, B.Sc., with two
high -frequency stages and automatic volume
control. Simple to construct, it will satisfy

you for a long time to come.

A NEW RADIO INVENTION THE
COLD VALVE

Something to talk to wireless enthusiasts about !
First authentic details of the cold valve that
will have a far-reaching effect on both radio

and television.

AN UP-TO-THE-MINUTE SHORT-
WAVE SET

Incorporating several new ideas to simplify
home construction.

GREAT NEW SERIES FOR
NON -TECHNICAL LISTENERS

FULL DETAILS OF THE AMAZING
NEW CRYSTAL PICK-UP

NEW FEATURES FOR THE CON-
STRUCTOR AND SERVICEMAN

Las!

1°9 Cold 14/1.4.,A. --

THE MARCH

ireless
Magazine

Profusely illustrated
with photos and dia-
grams. 80 Big Pages.

AND MODERN TELEVISION

0 U T
11 finNOW

Goo. Norma Lod
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SUBSCRIPTION RATES :
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Editorial and Advertisement Offices : " Practical
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Notes, News and Views
Sound -proof Aeroplane Cabins

ACCORDING to a recent report, experi-
ments are being carried out at Shugh,

as a result of which aeroplane cabins that
are both sound- and fire -proof may be in
general use in the near future. In the
new cabins, asbestos-well known for its
fire- and sound-resisti-ig rropeities-will be
extensively used, and between the forward
part of the machine and the passenger
cabin there will be a thick asbestos bulk-
head. The passenger cabin, apart from
the win lows, will be lined with asbestos
felting, attractively decorated. It is stated
that there will be less noise in these new
cabins than passengers are accustomed to
in trains or motor cars, and air travel will
also be safer as the cabins will be practically
fire -proof.

New High Explosive

THE
discovery of a new " foolproof "

high explosive which is 20 per cent.
more powerful than T.N.T. (trinitro-
toluene) was recently announced by the Du
Pont Company of America. To test its
" foolproof " qualities a quantity of it
was shot at with rifles, thrown in a fire,
bored with red-hot irons, and subjected
to the flame of a blowlamp, and yet it
did not explode. The name of the new
explosive is Nitramon. It is a nitro -
ammonia explosive containing 40 per cent.
oxygen, and only a dynamite cartridge
detonates it.

A Mobile Hydraulic Tower
ANEW form of extendable tower for

giving access to overhead wires,
lighting lamps and for similar uses, has just
been constructed by the Wood Hydraulic
Hoist Co., Ltd., of Stockport. It is
operated hydraulically and is mounted on a
motor chassis, which also carries a van body
which is used for storing spare parts and
tools, or as a travelling workshop. The
ram which carries the platform is operated
by a rotary pump driven by gearing from
the change -speed gear -box of the motor.
The movement of the platform, which rises
to a full height of 30 ft., can be controlled
either from the platform itself or from the
cab. In its lowest position the platform
is 1.1 ft. 6 in. from the ground, and is then
accessible by a short ladder fixed to the back
of the van.

The Great Boulder Dam
THIS remarkable undertaki-g, which is

part of the huge scheme for harnessing
the Colorado river, has just been completed.
and is the first part of a colossal electricity
and irrigation scheme. The dam will form

THE MONTH'S SCIENCE
SIFT] NGS

With a span of over 500 ft., the rein-
forced concrete bridge, recently put into
service at La Roche Guyon, is stated to be
the widest single -span bridge of its kind
in France.

According to a recent report a process
for case -hardening aluminium has been
invented by Dr. C. R. Gower, which, in
addition to imparting a highly polished
hard surface, allows the metal to be
attractively coloured.

It is stated that a stratosphere balloon,
40 yards in diameter and of 47,700 cubic
yards ca, acity, has been built for the
Spanish War Ministry.

A mammoth 100,000 -kw. steam turbo-
generator now being designed at the
Turbine Bureau of the Stalin plant in
Leningrad will be the most powerful
machine of its type in the world. It will
run at 3,000 m.p.h.

At Balaclava, in the Crimea, a windmill
power station, developing 100 kw., has
been running successfully for the past two
years.

In a new brick works at Colnbrook a
machine has been installed capable of
turning out 5,000 concrete bricks an hour.
The bricks are the same size as, but heavier
than, the ordinary clay brick, 1,000
weighing approximately 3 tans.

During recent trials at Loriente, the new
French destroyer, " Le Terrible," is
reported to have reached the speed of
45.05 knots, which makes it the fastest
vessel of this type in the world.

en , wall of a 115 -miles long reservoir-the
largest man-made lake in the world-and
when filled it will be nearly 600 feet deep at
one end.

New French Seaplane

AA
NEW French seaplane, the " Lieu-
tenant Paris," has recently undergone

its trials at the Biscarosse seaplane base.
Weighing 37 tons when fully loaded it is
one of the largest machines of its kind yet
constructed, and is equipped with six
Hispano Suiza 860 h.p. liquid -cooled
engines. The machine, which has been
designed for passenger and postal services,
has a cruising speed of 125 m.p.h. and a
range of over 2,800 miles. Passenger
accommodation includes 12 de luxe cabins,
each containing two beds, a cupboard, and a
small toilet -room. In the bow of the
machine is a saloon fcr ten first-class
passengers, and there is also a kitchen and
a bar.

Raising Sunken Vessels
AFRENCH engineer, M. Julien Guil-
laume, after several years of experi-

menting, recently conducted a test with
apparatus he has invente i for raising
sunken vessels. The demonstration took
place in a large reservoir in Paris, and a
disused yacht, about 30 ft. long, was used
for the purpose. M. Guillaume entered a
watertight cabin with a dispatch case
which contained the boat -raising apparatus.
A flooding cock was opened and within a
few minutes the yacht sank out of sight.
After a few minutes the superstructure of
the yacht appeared above the surface, and
after the yacht was successfully afloat, M.
Guillaume emerged from the cabin. The
invention is being kept a closely guarded
secret.

Kay Competition-Result
IN our September issue (page iii of cover)
we announced a splendid competition

run by Kay (Sports and Games), Ltd., Pem-
broke Works, London, N.10. This com-
petition, in which 185 prizes were awarded,
consisted of writing on a postcard, in not
more than twenty-five words, the reason
" Why Kay chemistry and electrical outfits
are best." The prizes were made up as
follows : 10 first prizes, each a 21s. Kay
Chemistry or Electrical Outfit ; 25 second
prizes, each a 108. 6d. Chemistry or Elec-
trical Outfit ; 50 third prizes, each a 5s.
Chemistry or Electrical Outfit ; and 100
smaller Kay Chemistry or Electrical Outfits
as consolation prizes. To those readers
interested, the complete list of prize -winners
in the above competition appears in this
issue on page 294.
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LONDONERS

have grown so aeons-
tomed to efficient organisation of public
services that for the most part they

take it all very much for granted, and it is
only when they obtain wrong numbers on
the telephone, or are diverted from an
accustomed street, following the minor
eruption there of some self-assertive gas
main, or are some minutes late in arriving
at their destinations one day, because of a
temporary hold-up on the Underground, that
they are prepared to give much attention
to the matter. How many Underground
season -ticket holders, for instance, can
tell you whence comes, in the first place,
the power which a dozen times weekly
carries them backwards or forwards ? How
many give a passing thought even to obvious
facts, such as that an ascending escalator
(other things being equal) requires more
power behind it to transport a useful load
than a descending one, which may, in fact,
require no power at all, or that the accelera-
tion and retardation of
the trains themselves,
though high in value,
are remarkably smooth,
causing practically no
feeling of discomfort
such as may be experi-
enced in even the most
luxurious motor cars by
the fierce application of
clutch or brakes ?

Conservation of Energy
An Underground pas-

senger would do well to
meditate occasionally, in
the midst of his journey-
ings, on the interesting
fact that, to the burning
of a small amount of coal
at a distant power sta-

tion, must be ascribed the rapid transporta-
tion of himself and luggage from one place to
another, and to the burning of other similar
small amounts, the transportation of his
fellow passengers. The combustion of the coal
produces so many units of heat per pound,
which are used to transform definite weights
of water into steam at a required pressure.
The steam, in turn, in seeking an outlet, is
forced to act upon a mechanism (in this case
a turbine) in such a way as to produce
rotary motion. By this means dynamos
are made to revolve, in a sense very
reluctantly, since in order to do so certain
magnetic lines of force have to be cut. An
electric current is generated simply by
virtue of the overcoming of this opposition
to motion, and its effect is transmitted to
an electric motor on the distant train.
Again a state of " antagonism," as it were,
is set up in another magnetic field in an
endeavour to escape from which the arma-
ture of the motor is made to revolve, and

(Left) An exterior
view of Amos Grove
Station-Piccadilly
Line and (Above)
showing the ticket
hall of Enfield West
Station-Piccadilly

Line.

Automatic Devices
Play an Enormous
Part in Promoting
the Safety and Effi-
ciency of Subter-

ranean Travel

can thus transmit motion to the train
itself.

Chain of Efficiency
No system of utilising energy is 100 per

cent. efficient, and it may be interesting to
trace briefly the losses which occur along
the chain just outlined. A pound of coal can
be made to produce a certain and definite
number of heat units, some of which are
unavoidably wasted in heating, unneces-
sarily, the atmosphere surrounding the
furnaces. The steam that is formed
possesses a definite amount of energy, only
part of which is transmitted to the tur-
bine, the emerging steam still possessing
an amount of energy (greatly reduced)
which is lost. Other losses include fric-
tional losses, various electrical losses at
both dynamo and motor, unnecessary
heating of dynamo and motor (in this case
part of the original heat produced by the
coal has been transformed into work, and is

now being transformed
back into heat again), and
losses due to the over-
coming of resistance in
electrical conductors. Ther-
mal efficiency, mechanical
efficiency, and electrical
efficiency all demand con -

(Below) An exterior
view of Osterley

Station-
District Line.
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Above) The treads at the turning point
at the top of the escalator, Wood Green
Station-Piccadilly Line, and (Centre)
showing the escalators at Holborn Station

-Piccadilly Line.

sideration in this case, and all things con-
sidered, the overall efficiency is remarkably
high.

In the power stations which supply cur-
rent for the operation of London Under-
ground trains about 975 tons of coal are
consumed daily, and about 97 tons of ash
require to be disposed of as a result. The
amount of steam thereby delivered is
1,380,000 lb. and the daily electrical output
is 1,540,000 kilowatt-hours, the voltage of
distribution being 11,000. The combined
length of high-tension cable used is 600
miles.

Early Days
The pioneer City and South London

Railway was incor-
porated fifty years
ago as the City of
London and South-
wark Subway, and
had at the outset
a no more ambi-
tious programme
than for the con-
struction of twin
tunnels between a
point near the 11111PmWrise,

Monument and the Elephant and Castle.
The initial section was opened to traffic
on December 18th, 1890, and ten years
later the Central London was inaugur-
ated between Shepherd's Bush and the

Bank. Originally a uniform fare of 2d.
was charged, irrespective of distance, and
this remained in force long enough to give
the railway its nickname of the "Two-
penny Tube." Since those early days
developments have steadily proceeded,
taking the Tubes as far afield as Cockfosters
on the north and Morden on the south.

Work of Construction
Construction proceeds from several points

along the line of route, the various sections
linking up in perfect alignment. The
maximum deviation from the true line, per-
missible in a section of tunnel half a mile or
so in length, is 11 in., but as a rule the
extent of error is a fraction of this figure.
When it is borne in mind that however
straight a tube railway may appear on a
small map, the line is often almost serpen-
tine in its windings, and there are undula-
tions between the stations, the important
part played by
mathematical cal-
culation in tube en-
gineering will be ap-
preciated. Shields
for adjoining sec-
tions of tunnel are
built up in the
earth, in some cases
as much as 6,000 ft.
(more than a mile)
apart, and are
driven toward

(Above) The escalator machinery chamber
at Wood Green Station-Piccadilly Line.

each other. No bore -holes or
other fixed checking -points are
made between the two shields,

and although these follow a sinuous course
they are directed so accurately that when
they meet their centre lines coincide within
a fraction of an inch 1

Between stations each pair of twin
tunnels is separated by an average distance
of 5 ft. At stations they are considerably
further apart. On leaving the stations each
tunnel has a fall of 1 in 30 for about 100
yd., whilst on approaching stations it has a
rise of 1 in 60 for about 200 yd. These
dipping gradients are applied wherever
practicable on tube railways to promote
acceleration of trains as they depart from
stations, and to retard speed as they
approach stations, thus making for economy
in current consumption, and relieving wear
and tear on the brakes.

Power Houses
There are three power houses, namely,

Lots Road, Chelsea ; Neasden ; and
Greenwich. T h e
function of the last-
named, however, is
thistly in connection
with tramways. Lots
Road, the largest,
was opened in 1905.
Its equipment con-
sists of ten
15,000 -kw. turbo-
generators with a
total output ca-
pacity of 201,000

(Left to [Right) A
tunnel signal ; Amos
Grove signal cabin-
Piccadilly Liie. The
Deadman's Handle.
The automatic train

stop and trip arm.

11111.1114 OMNI=
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h.p. The human element is here merely
the controlling and supervising element,
every operation being mechanical. As
the coal barges come into the private dock
(the power house is on the banks of the
Thames) their contents are mechanically
discharged, weighed, and hoisted to the
top of the building. Thence the fuel is
moved by mechanical conveyors and dis-
charged in due course into the furnaces of
the forty boilers, stoking also being entirely
mechanical. In fact, from the moment the
barges have tied up until the ash is finally
disposed of, the coal is not touched by
hand. The capacity of the Neasden Station
is 97,000 kw. (129,980 h.p.) with an annual
output of 155 million units.

Traction System
In the first Tubes locomotives were used,

which fact proved to have numberless draw-
backs. A locomotive with enough power
to haul the long trains required during the
rush hours became an uneconomic unit
during the slack periods, and it produced
considerable noise and vibration. Accord-
ingly locomotives gave way to the now
universal multiple -unit system, in which
two, three, or more cars on each train are
equipped with driving motors, all motors
being controlled from a single driving cabin,
and with equal facility from either end.

Signals
The number of trains which

can be worked safely is deter-
mined by the signalling system.
Most signals and points are oper-
ated by either compressed air or
electric power, controlled by elec-
tric valves or circuit,; controllers.
The breaking of any wire, or the
failure of electric current, causes
a signal to assume the " danger "
position. The " track circuit "
principle ensures that the signal
behind any train is held at
" danger," and remains there
until the train passes tout of the
section controlling that signal.
Operation is entirely automatic,
depending on the train's own
movement. Signal cabins are
provided where points have to
be operated. Coitspicuous in their
equipment is the illuminated ,
diagram which shows in minia-
ture the lay -out of the track

SOME INTERESTING FACTS ABOUT
THE UNDERGROUND

Greatest depth below ground surfade (at
Hampstead) : 192 ft.

Best average speed inclusive of stops
(Hammersmith -Hounslow and Uxbridge) :
28.2 m.p.h.

Highest routine speed for loaded eight -
car train (Metropolitan Railway, Pinner
Bank) : 55 m.p.h.

Acceleration of loaded eight -car train
(Piccadilly Railway) : 1.33 m.p.h. per
second.

Total length (visible) of escalators :
nearly two miles.

Aggregate mileage of escalators : 2,600
per day.

Number of passengers served at Picca-
dilly Station : 27,000,000 per annum.

Capacity of Piccadilly Station :
50,000,000 per annum.

Longest tube run in the world (Cock -
fosters -Uxbridge) : 32 miles, of which
12f are in tunnel.

under control. A dark patch on the
illuminated track indicates the position of
a train, and this automatically traces the
movement of that train. The signalling
levers are interlocked with one another, so
that a signalman cannot pull levers that

LEICESTER
161111"111111111". SQUARE

STATION
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A sectional drawing of Leicester Square
Station as it will be.

(Left) A station tun-
-el segment erector at
TurnpikeLane,South
gate Extension-Pic-
cadilly Line, and
night) Escalato
shaft at Manor

House Station
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man from moving points after he has once
given a driver permission to pass over
them.

The Deadman's Handle is an interesting
device. Should the driver of a train remove
his hand from this, the brakes of his train
are automatically applied, and signals along
the route behind set at danger.

Ventilation
Analyses of the air in tube tunnels have

been made, both by various public autho-
rities and by experts called in by the
railways. It has been found that in all
cases the air is of a high standard of purity,
though the temperature may sometimes be
rather high. The residue of current con-
sumed in running the trains finally exhibits
itself as heat, and this has to be disposed
of by ventilation of the tunnels. Suction
fans therefore draw from mid -way between
stations ensuring at all times a flow through
the tunnels of cooler air. The sizes of
individual fan plants have reached a capa-
city of 75,000 cubic ft. per minute, and
arrangements are in hand for the installa-
tion of plants reaching 140,000 cubic ft. per
minute. The range of temperature on the
platforms varies only about 10° F. from
winter to summer.

The New Leicester Square Station
Newly -excavated regions in the form of

a modern and convenient station
are shortly to be open to the public
at Leicester Square, where, inci-
dentally, is now being installed
what will be the longest escalator
in the world. Many of the diffi-
culties which have to be surmounted
in the construction of underground
systems in general, and, above all,
in the modification of existing and
comparatively early systems to
suit modern requirements without
interrupting the normal train
service were pointed out to the
writer during a recent visit.
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might set
up a con -
flirtingroute.
Electrical
locking
also pre-
vents a
signal -

A short depth below street level is what
will one day be the booking hall, and this
at present takes (in plan) a circular form,
except for a wedge-shaped piece projecting
from one side as far as the centre. Within
this wedge-shaped piece the present lift
shafts are still in operation, but following
the change -over it will disappear alto-
gether.
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Two photographs showing constructional work on the hull in progress.

BUILDING "STREAMLINIA"
OBTAIN for the hull a block of

carefully -chosen, well -seasoned, suit-
able wood of dimensions (or better

still, obtain the Kit of Parts) 3 ft. 4 in. x
Eti in. (breadth) x 41 in. Yellow pine or
deal will do splendidly, though for lightness,
toughness, rendering it easy to work, and im-
munity, during the lifetime of usage in front of
it, against warps and splits, red cedar is hard
to beat, and is recommended here. Specific
gravity considerations apart (the wood must
not be too heavy), the particular variety of
wood used is not so important, however, as
fineness and evenness of grain and condition,
and it is wise to associate oneself mentally
in this respect with a worldly and fastidious
smoker buying himself a new pipe ! Unfcir-
tunately, the march of progress has rendered
the seasoning of wood an uneconomic
proposition unless the process is speeded up
by artificial means, and the results are not
always so dependable.

The Elevation Profile
0' Cutting the hull from the solid is far
more simple and straightforward than
by building up, and leaves considerably
more margin for the minor errors that
might creep in. The piece of timber
obtained should be carefully planed
down to size : 1 metre x 8 in. x 4 in.
Ensure that the edges are perfectly
square and the surfaces smooth. Do
not hurry the elementary part of the
work in hand. Some may find it an
advantage to carry out the operations
stage by stage on two blocks of wood,
the experience gained on the first often

6

5

2

2 3 6 I

Constructional Details of our fine
Model Speedboat. The boat is

metre size, 8 in. In beam with
slipper stern. The Hull is carved
from the solid and the deck houses

are built up.

making the workmanship on the second
surprisingly better. Mark out the ordinates
with painstaking accuracy on all sides right
round the block, and the result should
appear as in the appropriate photograph.

Referring to the sheer plan, now repro-
duce the elevation profile, and cut this out,
with plane and chisel, to produce the re-
quired result. Mark on this the fore-and-
aft centre line right round the block. From
the centre line carefully mark out the

R %Stftotr.1
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FORE BODY AFTER BODY
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appropriate ordinates, and obtain, with
scrupulous accuracy, the top and bottom
outlines. Both top and bottom stern out-
lines should be marked out on deck as they
differ considerably here owing to the heavy
" tumble -home."

Stern and Bow
It should not now be found difficult to

cut the stern to shape, but since the work
has now proceeded to a stage when it would
be extremely discouraging to have to begin
all over again in case of mishap, carry this
out unhurriedly and with a nice precision,
care being taken to produce evenness of
form between deck and chine throughout.

Passing in due course to the bow, where
more care than ever is called for, first cut
the top outline to shape. Carefully study
the elevation and sheer plans until the lines
of the bow are thoroughly understood.

Templates and dividers will be invalu-
able here, and their services should be
called upon repeatedly.
Hollowing Out

When the hollowing -out process is
reached it is advisable to pause and
consider that discretion is often the
better part of valour, and it is easy to
modify a hull that is found not to have
been hollowed out sufficiently, and im-
possible to correct a hull that has been
hollowed out too much. Therefore it is
wise to allow a small margin of extra
thickness all round, say * in., at any
rate to begin with. A good sturdy
bow is also an advantage, and there is

14 If /1 /P * 10

SHEER PLAN

HALF IIREADTH PLAN

Lines anti cross sections of the hull.
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We show on this page various diagrams
which will facilitate the construction of

the model

room to", leave a good solid
portion here, and also, to a
less extent, at -the stern.

Mark out a line according
to the thickness of the hull
parallel to the deck outline
except at bow and stern,
which are to be left rather
more solid, say 3k in. and
2 in. respectively, along the
fore-and-aft line. Exercise
care with regard tp a sym-
metrical outline at bow and
stern, and then, with pres-
sure applied to a sharp, wide -
edged chisel, cut round the

(Continued on p. 296).
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Section in way of boiler, looking aft.

Two photographs showing how the hull is shoed from a solid block of wood.
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TOOLS AND TOOL ANGLES

T no time is the importance of correct
tool grinding in respect of lathe tools
more appreciated than when the only

power available for driving the lathe is
by treadle, or is otherwise only sufficient to
do the job when conditions are almost ideal.
Naturally, when work is being roughed out
the object is to remove the surplus material
in the minimum amount of time, and unless
the right tool is used for the job in hand
this will not be so. Then again, finish is to
a very great extent dependent on the tool
itself, and as the tool must alter, par-
ticularly as regards " rake," for different
materials, it is not surprising that pro-
ficiency in tool -grinding is usually the result
of long experience.

It is therefore proposed to give par-
ticulars of what is considered the best
range of tool shapes for general use together
with grinding angles for different materials.
The reader must, however, understand that
others of a special nature
from time to time as occasion arises.

Many of the tools illustrated may be
ground from bar material of appropriate
section, or for that matter filed up prior
to hardening. Where the latter practice is
adopted care must be taken that the filing
is done in such a manner to allow the tool
being ground after hardening, that is to
say, do not file " top -rake " with a small
round file, for instance, as it will be difficult
to grind this portion of the tool on a
standard wheel.

Section of Steel
Before proceeding further, a word on the

steel used may not come amiss. Where
solid tools are used it is better to have a
steel as deep in section as possible. Thus,
if the tool post will accommodate a tool

in. high, use that size in preference to,
say, j in. Generally speaking, rectangular
sectioned steel will make " handier " tools
and, while making for rigidity, will be no
snore costly for material than square tools
of the lesser height. The rectangular sec-
tions referred to run as follows : i in. x f in.,

ksiai Sc,ew cu Ong /rstele ;?ecessing Coo ,terboring

Outside Scrowcattiv Boring

Fig. 4.-Outside and inside screw -cutting tools.

By W. H. DELLER

in. x -Ai in., in. x in., and so on,
and are obtainable in both carbon and
high-speed varieties. High-speed steel
tools are the most advantageous, even
for amateur use, but unfortunately the
steel is comparatively expensive. The
most economical way to use high-speed
steel is in " tool -bit " form in a special
holder or to use " tipped tools." This

type of tool consists of a shank of carbon
steel to the end of which is brazed or
welded a comparatively small piece of high -

Fig. 1.-The tool
shown is marked to
show the cutting and

clearance angles.

Side rake

ti ...-
Front clearance

speed steel in a suitable position. Tools
such as these are now relatively cheap but
are not to be had in small sections.

Cutting and Clearance Angles
The tool illustrated in Fig. 1 is marked

to show the cutting and clearance angles.
Before proceeding further it will be as well
to state that even though properly made
and ground, a tool cannot function cor-
rectly if improperly set, that is to say, the
bottom face of the tool must be set in a
horizontal plane. Where the lathe is fitted
with a " rocker -bar " type tool -post, it is

fro.71' ReertrAmr
RH LN

Stec litvrghtito

tforfe Srde ,e,NsOr.,7 Brass sarong
Fig. 3.-When the long cutting edge is presented
square to the work, the front face has a back

slope of 5 degrees.

easy to overlook this point, but it must be
remembered that the effect of rising or
dipping the nose of the tool to obtain cor-
rect centre height so that the bottom face
is not lying parallel with the cross slide,
is to alter the front clearance and top -rake
angles. Thus, if the base of the tool is
rising towards the front, the front clearance
angle is decreased and the top -rake in-
creased in relation to the work. If rising
towards the back the clearance is increased
and the top -rake diminished.

The tool shown in Fig. 1 is a right-hand
tool-that is, it cuts towards the chuck

and produces the right-hand side of the
work as turned. The front clearance angle
is the angular amount that the front of the
tool slopes out of perpendicular. Top -rake
is the amount of back slope from the nose
of the tool ; side -rake is the amount that
the top of the tool slopes away from the
direction that the tool feeds along the
work. The tool is also ground on both
sides to give side clearance.

Therefore, if the tool is laid flat on its
base the top edges of the ground portion
would be clear of the bottom if tested with
a square.

The Relationship of Tool to Material
As a general rule the variation in front

and side clearance is only very slight, but
the top and side rake must be altered
considerably effectively to machine different

Fig. 5.-Methods of using
the round -nosed tool, the
counter boring tool, and

the recessing tool.

classes of material.
For soft mild steel
the top and side
rakes may be at their
greatest, meaning
that the cutting may
form a very acute
angle. Tougher
material like nickel
and such steels and
cast -steel r equir e
machining with tools
of less rake, on account of the fact very
keen -edged tools will not stand up to them.
Therefore the harder the material the more
the rake is reduced, to afford strength to
the cutting edge. Brass and cast-iron tools
are rather different. Tools for hard brass,
at all events, are made flat-topped to check
digging tendencies, whereas with iron the
rake is reduced to provide a cutting edge
that will withstand the abrading action of
the metal for the greatest time. The group
of tools shown in Fig. 2 may be made from
the bar without prior forging. Their uses
are as follows.

Borth,
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Front Roughing Tools
General roughing out, turning or facing,

particularly suitable for tough material and
cast iron. Fig. 3 shows method of applica-
tion to bar work, arrows show direction of

!!
RH LH RR LH RN LH RH LH I Ped-rtnr

Front Reughingl /*pie Toots I Brass

Seal? Roughing Seale firish,ney

Fig. 2.-The group of tools shown may be made from
the bar without forging.
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feed for right- and left-hand tools. For
slender work the radius at the nose should
be made small. Both top and side rake.
Side Roughing Tools

General turning of a shouldered character
when set at angle as shown in Fig. 3 or
when set square with the work, for rapid
removal of mild or soft steel. When so
used the " swarf " or shaving comes away
over the tool clear of the work. Use'with a
deep cut and medium feed. In profile the
nose of the tool should form an angle of a
few degrees less than 90, the corner being
radiused. Both top and side rake.
Knife Tools

Chiefly used for working with mild steel.
The tools are made in such a manner that
when the long cutting edge is presented
square to the work the front face has a
back slope of 5 degrees. (See Fig. 3.) Deep
cut, fine feed. Side rake only.

Side Finishing Tools
Like a knife tool excepting that a small

flat is stoned on the front square with the
direction of travel, the object being to
obliterate feed marks such as are produced
by pointed or fine round -nosed tools. Light

cut, fine feed. Slight top rake and aide
rake. In a different form may have a
wider face and top rake only for use with
coarse feed. They then require very careful
setting to be successful.

Brass Turning
The small round -nosed brass tool is

suitable for machining hard brass, gun-
metal an I the like. Used for roughing out
and turning as in Fig. 3, and can be fed in
either direction. Flat-topped, no rake.

Outside and Inside Screw -cutting Tools
Both made with top and side rake. Front

clearance of inside tool as for boring tools.
Main cutting should be done on leading
flank of tool by feeding top slide along
slightly, as well as increasing depth of cut.
Allow both flanks to cut on last one or two
cuts to obtain correct thread form. Repre-
sentative tools are shown in Fig: 4.

Boring Tools
Also shown in Fig. 4 are three boring

tools, their respective uses being shown in
Fig. 5. The round -nosed tool is suitable
for straight -through holes and has top and
side rakes. The counter -boring tool can
be used for boring into corners or flat

bottoming. Has both top and side rake.
The recessing tool is suitable for cutting
oil channels in bushes or bearings, or such
jobs as cutting clearance recesses for internal
screw cutting. Made with top rake only.
Feed in direction of arrow.

Feed and depth of cut for boring will
depend on the rigidity of the shank of the
toot, but the types of tool shown are most
suitable for light duties. Rather than
increase the front clearance to prevent
interference by rubbing, the clearance face
should be reduced in depth by grinding
away at the bottom in a manner similar to
that shown.

The table, Fig. 6, gives tool grinding
angles and coolants for various metals.

Parting Tools
The purpose of the parting tool is for

cutting off or grooving. It is essential that
the blade of the tool be made wider at the
cutting edge to prevent binding as the tool
is fed into the work. Where top rake is
required it must not be made excessive on
account of weakening the tool. It is pre-
ferable to grind the rake by holding the
tool vertically against the face of the
grinding wheel to reproduce a concave
surface equal to the radius of the wheel.

ABROKEN spectacle frame is often
judged to be too fiddling to be
repaired at home, although with a

little care most amateurs could easily
undertake this type of work. Broken
lenses, or any rearrangement of lenses,
must be left to a skilled optician, but repair
of metal frames is easily dealt with in the
home workshop. -

A card of fretwork files, a couple of spring
paper clips, borax, a little silver solder, and
a blow -pipe throwing a fine -pointed flame
and preferably automatic, are all that is really
required. For any very complicated work
a small tin, about the size of a 2 -oz. tobacco
tin, filled with asbestos, is very helpful.

Commence the work always by marking,
the lenses. This is easily done with a
fountain pen, marking each lens on the
front surface left or right, and putting a dot
adjacent to the joint where the sides join the
eye wires. This marking must be done
accurately, as the lenses have to be replaced
in exactly the same position as previously.
Rotation in the frame will spoil the effect of
most lenses.

REPAIRING SPECTACLE
FRAMES

If the eye wire is covered with xylo rims
these must be removed first. They clip
on the metal rim beneath and can be gently
levered off with a knife blade, taking care
not to break the xylo at the bridge where it
is. recessed. Loosen the screws in the
joints and take out the lenses and the sides,
and clean up the surfaces of the break by
scraping bright. Borax rubbed to a smooth
paste with water is the usual flux, and a
little of this should be applied to the broken
parts.

The frame may now be set up for brazing.
An old flat file about 7 in. long makes a
good bar for setting, and each eye is secured
to it by a paper clip, making sure that the
two screw joints and the two sides of the
bridge are in a straight line. The broken
edges should almost touch, the small gap
allowing for the expansion of the metal on
heating.

The actual brazing is accomplished in the
usual manner, taking care not to heat more
of the frame than is absolutely necessary.
Temper in water from a good red heat and
clean up with a fine file.

Heat marks are removed by cleaning
with dilute sulphuric acid, and after wash-
ing thoroughly the frame is finally bur-
nished and reassembled.

Occasionally a break may occur near an
old repair. If this happens the frame is
supported on a bed of asbestos in the tin
previously mentioned, and the broken
fragment held in position by a twist of iron
wire. Once the parts are arranged in
position they can easily be brazed on the
asbestos packing.

Hard solder is used for all spectacle
repairs, except for fastening collets to retain
a spring, where a touch of soft solder is pre -
ferable, as it does not destroy the temper of
the spring wire.

The main things to remember in spectacle
repair are to mark the lenses, and remove all
tortoiseshell and xylonite from the frame
before applying the flame.

fHEMISTS have devised a new pro-
oess for dealing with the sulphur
gases which at present are such a

serious contributor to atmospheric pollu-
tion. The new process is technically
perfect and only awaits favourable economic
conditions for its commercial application.

Sulphur in its various forms is still one
of the world's most important heavy
chemicals. Industry uses over 7,000,000
tons of sulphur annually and wastes
at least 2,000,000 tons. In Scandinavia
thousands of tons of sulphur are imported
annually for the wood -pulp industry, the
whole of which could be provided by waste
from neighbouring ore smelting works. A
similar position holds in Australia. It is
cheaper to import pure sulphur than to
recover the waste. The reason is that at
the present day sulphur gases are only
recovered as sulphuric acid, which is
expensive and difficult to transport, and is
limited in its uses. It costs £10 per ton
per 100 miles in rail charges. The new
process has the advantage that it turns out
pure elemental sulphur.

CHEAP METHOD OF
PURIFYING AIR

10s. per Ton
Pure sulphur is easily handled and stored,

and costs only 108. per ton in rail charges.
It can be converted into sulphuric acid in
small easily operated catalytic plants, and
has a multitude of other uses, as in making
wood -pulp, explosives, dyes and solvents.
In agriculture it is extensively used as a
fungicide.

The new process is applicable to gases
from cement kilns and metal smelting
works, which contain up to 6 per cent. of
sulphur gases as sulphur dioxide and sul-
phuric acid vapour. The gas is washed
with a - special solution which absorbs the
sulphur gases and gives them up again when
it is boiled in pure concentrated form.
These are then decomposed by passing
them over a red-hot coke bed to give pure

sulphur. Over £10,000,000 worth of sul-
phur could be recovered annually by
commercial application of this process.

Boiler Stack Gases
Boiler stack gases contain sulphur from

the coal. The treatment of these is a totally
different question, because they only have
about .03 per cent,. of sulphur. Small as is
the percentage, the total amount of sulphur
is immense. The Battersea Power Station
could, if desired, turn out as much as
20 tons of sulphur a day into the air. The
stack gases are washed with lime water
which removes the sulphur, as a slurry of
lime sulphate. At present the slurry is
not turned to any account. But it could
be collected and burnt with clay in cement
kilns and turned into cement and pure
sulphur.

From the sulphur in her coal resources
alone, Great Britain could supply more
than her needs of industrial sulphur. In
fact, as the prize of purer air we could have
the cornering of the world's sulphur market.
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THE AUTOMATIC PISTOL
EVER since the introduction of the

first pistol, which was a single -
barrel affair, improvements have

been mainly concerned with increased
speed in reloading and firing. The first step
was, as may be supposed, to make a pistol
with two barrels side by side like a double-
barrelled gun. A third and similar barrel was
next added,' making a triple pistol, and the
number of barrels was increased until there
were six grouped together. The six -barrel
pistol was, of course, quite a clumsy con-
trivance, but no doubt this weapon
pointed the way towards the revolver,
which has held the field for a long period.
The introduction of the automatic pistol,
of which the " Colt ". is perhaps the best-
known type, threatened the revolver with
extinction for a time, but the revolver was
found to possess certain advantages over
an automatic, and is still the type of
weapon used by the British Army.

The Revolver
The revolver usually carries six car-

tridges in a chamber which rotates on an
axis parallel with the barrel, so that after
a shot has been fired a new cartridge is
brought in line with the barrel, ready for
firing, by rotating the chamber one -sixth
of a revolution. This partial rotation of
the chamber is carried out by the trigger,
which has a long pull. In the case of an
automatic, the empty cartridge is extracted,
a new one placed in the breech and the
trigger is cocked ready for firing, all by the
action of the recoil, so that it is possible to
fire a succession of shots as quickly as it is
possible to pull the trigger, which has a
short pull and can be worked very quickly.
The short light pull of the trigger favours
accuracy of aim and rapidity of fire with
the automatic, but the latter suffers from
the objection that should a cartridge mis-
fire, both hands must be used to clear the
" dud " cartridge and it is necessary to
take one's eye off the target for a moment,
both of which entail loss of time and may
easily place one at a serious disadvantage.
With the revolver, if one cartridge should
misfire it is only necessary to pull the

To TAI
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Fig. 2.-Showing the breech block and the
barrel with its supporting links as far

back as possible.

trigger again to fire the next cartridge, and
it is not even necessary to take one's eye
off the target.

An automatic pistol does not fire auto-
matically like a machine gun, but requires
a separate pull of the trigger for every shot

that is fired ; the ejection of the spent
cartridge case and the loading of a new
cartridge is, however, quite automatic.

The " Colt " Automatic
Fig. 1 is a simplified section of a " Colt "

automatic pistol  to show how the
mechanism works. On pulling the trigger
(which has a sliding movement) the
hammer falls on the firing pin, which trans-
mits the blow to the cap of the cartridge.
The cordite in the cartridge thereupon
explodes and drives the bullet from the
barrel. Now the force due to the explosion

not only acts on the bullet but also
on the breech block of the gun, which
is driven back with considerable force,
compressing the spring which may be
seen below the barrel.. The breech block
is, however, locked to the barrel by means
of two projections on the top of the barrel,
which engage with two recesses cut in
the underside of the cover, forming an
extension of the breech block proper. The
barrel and the breech block therefore start
to move back together, but the barrel
is held on two short links which cause the
barrel to move downwards as the breech
block slides backwards, so that the two
parts become unlocked and the breech block
continues its backward movement without
the barrel. Fig. 2 shows the breech block
and the barrel with its supporting links as
far back as possible.

By an ingenious arrangement of the
parts the cartridge is held by the breech
block and pulled out of the barrel, after
which a projection specially designed for
the purpose knocks the empty cartridge
case sideways through a hole arranged for
the escape of the empty case.

ouraT FOR SPENT
CARTA/DOE

The Cartridge Supply
The supply of cartridges is carried in a

" clip " holding seven cartridges, inside the
handle, and immediately the empty case has
been disposed of a new cartridge is pushed
upwards by the spring below. The breech
block then returns under the action of the
spring and pushes the new cartridge into
position in the barrel. This gives a forward
movement to the barrel, which rises to the
position shown in Fig. 1, thus locking the
breech to the barrel, and the pistol is again
ready for firing. The trigger is cocked
automatically by the rearward movement
of the breech block, so that nothing re-
mains to be done except to pull the trigger
again. Although the action takes a little
time to describe, the actual working is
almost instantaneous.

The pistol is loaded in the first instance
by inserting a full clip of cartridges in the
handle, but to get the first cartridge into
the barrel ready for firing it is necessary to
pull the breech back by hand. This action
also cocks the trigger, so if the gun is not
required for immediate use, the trigger
should be let back to half-cock position for
safety.

Fig. 1.-A sec-
tional sketch of a
"Colt" automatic
showing the inter-

nal mechanism.

A Source of Danger
One ever-present source of danger with

this type of weapon is that when the gun
is unloaded by withdrawing the clip con-
taining the cartridges, it is very easy to
forget the cartridge that remains in the
barrel, so that the trigger may be pulled
in the belief that the gun is empty and a shot
will be fired. The remaining cartridge may
be removed by pulling back the breech
smartly, when the cartridge will jump out of
the hole provided for empty cartridge cases.

The barrel of a " Colt " is rifled by
making it of a hexagonal shape, the corners
of the hexagon being rounded off.

THE ERA OF RAYS
ALREADY it has been discovered that

X-rays are produced from many other
sources than the vacuum -tube, while the
curative rays thrown out by radium have
recently been produced by a giant cathode
tube utilising 2,000,000 volts and giving
a penetrative power equivalent to about
£35,000,000 worth of radium. Possibly
before many decades have passed the manip-
ulation of rays will revolutionise the face of
the earth. Power will be carried on an
electronic beam, providing light, heat, and
aerial locomotion without wires or engines.
Special rays may be used to disintegrate
soil and rock, thus doing away with
laborious mechanical contrivances for tun-
nelling and mining, while cauterising rays
may prove a weapon of such terrible power
and range that warfare would be an im-
possibility.
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Fig. 8.-Showing a talking film Baird projector designed to work in conjunction with scanning
apparatus for producing television signals.

SINCE the appointment of the Tele-
vision Committee by the Postmaster -
General in May of last year, consider-

able speculation has been rife as to the
possible nature of their recommendations
for a form of public service that would not
only stimulate public interest, but maintain
it. The report has now been issued, and in
view of its very important decisions,
especially in connection with the proposed
high -definition television service which is
to start this year, it is essential to enlighten
readers on this new technique which will
combine sight and sound for home enter-
tainment, as well as open up avenues in the
establishment of new communication ser-
vices.

From the first issue of PRACTICAL
MECHANICS the editor has pursued a policy
of conviction that this new science was
sure to take its part very soon in everyday
life, and it is the purpose of this series of
articles to explain in simple language how
the television systems function, both at the
transmitting and receiving ends.

SCANNING DISC

TELEVISION

A Combination of Methods
Even quite modern dictionaries fail to

include a definition of the term, so it is
small wonder that few people really under-
stand what television means. Briefly, it is
a scientific development which combines
electrical, optical and mechanical methods
for the purpose of producing pictures
of scenes or objects, animate and in-
animate, stationary and moving,
although outside the direct optical
vision of such scenes or objects.
Another way of regarding the same
thing is to say that television is the
process which employs electrical
methods of communication in order
to transmit images of any scene to a
distance with absolute clarity, and
so give the same visual impression as
would be obtained by eye -witnesses on
the spot.

It is not always appreciated that Nature
has provided every normal human being
with a television system, that is the eye,
and the earliest inventors directed the

bulk of their energies towards
attempting to duplicate the
functioning of this wonderful
organ. Their efforts, however,
were crude and failed completely,
but even so, there is really a
measure of similarity between the
working of the eye and all modern
methods of television. This is

Figs.1 and 3. -(Left)
Showing how the
scanning holes are
positioned on the disc
and (right) arranging
a mask with cut out
at the top of the disc.

SINGLE TURN SPIRAL TRACE ON WHICH THE
EQUIANGULAR DISTANT HOLES ARE LOCATED

0

0

By H. J. BARTON

The first article of a series
systems function

bound up in the simple term, " scanning,"
as we shall see in a moment.

The Sensation of Sight
First of all, the eye when it views a scene

has a minute image of that scene (built up
by varying light values) focussed by means
of a " lens " on to a portion of the eye called
the retina. This stimulates millions of nerve
cells which are really light sensitive, that
is to say, they are capable of responding to
light stimulation in direct proportion to the
amount of light which they receive vid the
focussing lens. Although finite in size, the
cells are infinitesimally small, but their
action is to communicate to the brain an
impression of the scene in the finest granular
structure and so bring about the sensation
of sight.

Another important fact to remember is
that when we gaze at any scene we uncon-
sciously scan it, that is to say, we allow our
eye to wander over it and take in detail by
detail the whole panorama it is intended to
view. Yet another point is the power of
being able to concentrate the gaze over a
very small relative area so that the re-
mainder of the view is somewhat blurred
and not brought into true focus until the
concentration on the small area is relaxed.

CIRCUMFERENTIAL ARCS

PORTION OF DISC

Fig. 2.-The inner edge of each hole is on the same arc
as the outer edge of the succeeding hole.

Necessary to Scan
With every form of television trans-

mission, light sensitive devices of different
types have to be employed in order to
convert the scene's light values into
equivalent electrical signals for trans-
mission purposes, and since these devices
have a single large active area which can
only respond to the average light effect
with which they are influenced, it is im-
possible to transmit a scene or object as a
whole. It is for this reason that a scanning

0 /

MASK AT TOP OF DISC
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describing in simple language how the various television
at the transmitting and the receiving ends.

or exploring device has to be brought into
play, the purpose of this being to break up
the whole scene into elemental sections so
that the relative light values of the whole
area can be dealt with in a rapid and pre -
ordered sequence.

The degree of dissection employed for
this purpose governs the definition of the
transmitted and received image. That is
to say, if the scene or object to be trans-
mitted is explored in a series of fine straight
lines, then the resulting detail obtained will
be considerable, but if the scanning of the
same scene is effected by a small number of
lines, then the resultant detail will be poor.
This gives the prime difference between
what is called a high -definition television
service-that proposed by the Television
Committee for the first public service is to
have a definition of 240 lines-and a low -
definition service similar to that now
featured by the B.B.C. from their studio in
Portland Place, where 30 -line television

A

Fig. 5. - The
area ABCD
is scanned by
a series of
horizontal lines
in ordered

sequence.

C D

images are broadcast via the London
National Station for two three -quarter-hour
periods each week. A proper appreciation
of this very important question of line
scanning will result when some of the
methods for carrying it into practice are
described, so to maintain continuity of
thought, a few remarks on this will be
given.

Simple Scanning
Any study of the history of television

development will disclose that the methods
propounded by various inventors to pro-
duce the effect of scanning are legion,' but
the bulk of them have been discarded in
the light of modern television requirements.
One of the very simplest, and incidentally
one which is still employed in modern high -
definition television systems, is to use a
scanning disc. This was invented originally

SCREEN S

A

B

by a German called Paul
Nipkow in 1884, and is
employed in two distinct
ways.

The first method is
included in the light -spot
system of television trans-
mission originated by Mr.
J. L. Baird. A thin, flat,
circular disc is placed in
front of an intense source of
light, the disc being revolved
at high speed. Near the
outer edge of the disc is
punched a series of minute
apertures, each one of these
holes being separated by
the same angular width and lying on the
trace of a single turn spiral, as indicated
diagrammatically in Fig. 1. In addition to
being positioned on the spiral track, it is
arranged that the inner edge of each hole
lies on the same circumferential arc as the
outer edge of the succeeding hole (see
Fig. 2).

Tracing the Light Area
By positioning the source of light at the

top of the disc, and arranging for the rays
to be focussed on to a mask which has an
area cut out bounded by the positions of the
first and last disc holes, as shown in Fig. 3,
it is easy to see what happens as the disc
revolves. As a hole comes within the mask
cut out, a tiny pencil of light will pass right
through the hole, and since the light source
is stationary and the hole moving, the effect
will be to cause the pencil of light to trace
an arc of light across any screen placed in
its path. This is shown as a plan in Fig. 4
where 0 is assumed to be the source of
light, M the mask, D the apertured disc
and S the screen. The limit of scan in the
horizontal direction will obviously be the
width AB corresponding to the first light
beam OA, when the disc aperture just
appears in the cut-out area of the mask,
and the same light beam OB, when the disc
aperture just disappears
from the mask area.

Since, strictly speaking,
the hole movement is
circumferential, the line of
light traced out is an arc,
but by making the disc
diameter large, the spot

DISC D

MASK M

Figs. 4 and 7.-
(Left.) A plan
view of the
light area
covered on the
screen and
(right) the
scanning film
pictures the
holes on the
circusnference of

a drcle.

Fig. 6.-Showing how the photo -electric cells are arranged round the
subject in the Baird light -spot studios.

of light to all intents and purposes traces
out a horizontal line. As one hole finishes
its movement across the mask another hole
performs a similar operation, but since it is
a hole width nearer to the centre of the
disc, then the beam of light does not trace
the same path as its predecessor, but one
just below it.

Producing the Signal
Now each hole in the spiral is a hole

width nearer to the disc centre, so that for
one revolution of the disc the complete
area traced out is the rectangle ABCD
(shown as &rectangle, although this is not
strictly correct owing to the arc formation
mentioned previously), the area being
scanned as a series of horizontal lines in
ordered sequence (see Fig. 5). Any scene,
object or person located within the area
ABCD is therefore covered or traced over
by the minute spot of light. At any and
every instant during this exploration the
light spot illuminates a definite area, the
size of the area depending upon the number
of holes into which the disc is divided, and
concurrently the line definition of the
televised picture.

(Continued on page 272.)

SCANNING DISC

FILM PICTURES PROJECTED
ON THIS AREA SO AS TO

MOVE DOWNWARDS

HOLES IN DISC
LOCATED ON A

CIRCLE
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Moclern Canals

(Above) A bridge over the Welland Ship
Canal, Ontario, Canada. (Right)Touring a
ship through Caton Lock. The electric loco
is seen (lin-thing to the level of the second

lock (four locos are used to each vessel).

AMONG all the mighty achievements
of modem engineering, the making of
great ship canals stands first. The

canal builder can alter the geography of
cities or countries, shorten the sea mileage
between ports by 5,000 or even 10,000 miles,
and make water climb hills and carry big
shire on its back ! Thus Manchester
(which for many centuries was an inland
city) is now our fourth seaport, and there
are towns on the Great Lakes of America
which have direct ocean communication
with the world by means of connecting
canals, although they are 2,000 or 3,000
miles from the sea.

Canal building is an exceedingly ancient
art. The Romans built a canal in Lincoln-
shire forty miles long, of which eleven miles
still remain, and there was a canal connecting
the Red Sea with the Nile as long ago as
1380 B.c. But these ancient canals were
mere ditches for boats or barges, and so
fade into insignificance beside the mighty
modem waterways which divide continents,
and carry the biggest ships afloat. The
most important of these are the main
arterial routes of shipping in time of peace,
and become vital strategic objectives in
war. Thus, during the Great War, the
whole length of the Suez Canal was en-
trenched and defended by our armies ; and
both the Panama and Kiel Canals were
strongly fortified, and are of vital import-
ance to the navies of U.S.A. and Germany.

The Invention of the Lock
The first important discovery in canal

building was the invention  of the lock,
which enables canals to climb over ranges
of hills, and even to connect seas which are
at different levels. As long ago as 1681 the
French built the Languedoc Canal, which
climbed to a height of 620 ft. and had 119
locks in a distance of 140 miles. We have
two examples of this kind in our own
country, each built about a century ago.
" Neptune's Staircase " on the Caledonian
Canal climbs 80 ft. by means of eleven
locks, and the Kennett and Avon Canal
ascends the steep hill to Devizes town
from the west by means of about a dozen
looks. If you turn left on the main road

under the railway bridge about a mile
from Devizes you can get a striking view of
this remarkable water.staircase.

The first important ship canal was that
of Suez, 100 miles long, which shortens the
voyage from England to India by 5,000
miles, and gives a still greater advantage to
the Mediterranean ports. This mighty
enterprise was carried out by Ferdinand de
Lesseps, who was helped in his y rojects by
Said Pasha, whose name is commemorated
by Port Said.

De Lesseps had the greatest difficulties
to overcome, owing to political intrigue,
and the fact that certain Powers wished to
prevent the work. It was started in 1859
and finished ten years later. It began by
means of forced labour-or slavery-but
owing to English action this was stopped,
and probably this was an advantage, as it
forced De Lesseps to make use of machinery.
He had a shallow canal dug 'by
hand labour, and then put in
dredgers, which quickly deepened
the canal. The greater part of
the distance was quite easy, as
the ground was level and con-
sisted of sand, while about a

third of the length was made up of the
Bitter Lakes.

The canal has been several times deep-
ened And widened, and since the War, a

new seaport calla 1 Port Fuad has been built
opposite Port Said.

It has been a wonderful financial success,
the 250 franc shares were worth 18,000 in
1928, and the four millions sterling invested
by Fngland in 1875 has already been repaid
eight times over in interest and dividends,
leaving us still with the capital.

The Panama Canal
Although only about half the length, the

Panama Canal is a much greater enter-
prise. Its length from shore to shore is
40.27 miles, and from deep -water to deep -
water 50.72, and no doubt this is why De
T esseps declared when planning his ill-
fated canal that it was a " much easier job "
than Suez. His plan failed, to the ruin of
thousands of French investors, and with
gigantic loss of life among the engineers
and labourers, but it is wrong to suppose
that unhealthy climatic conditions were
the sole ca se of the disaster. I he fact is
that if Panama had been as healthy as
Margate, De Lesseps must have failed.
There was wholesale graft, peculation and
mismanagement (the American corruption
fund alone absorbed £480,000), and in
addition his design was hopelessly im-
practicable. The plan was for a sea -level
canal without locks, and this must have
failed, because the canal for many miles

(Left) Hercules and Ajax, two 300 -ton cranes
on the Panama Canal, and (above) North Sea

sluice or lock, Kid Canal.

runs near the course of the Chagres River,
and is also intersected by the Rio Grande
and Rio Obispo. During the rainy season
the Chagres River has been known to rise
40 ft. in a few hours, and so would of
course immediately burst and destroy the
canal, the bottom of which would be 100 ft.
below the river level. There is a further
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difficulty at the Culebra cut, where the cliff
is of soft shale so friable that you can wash
the rock away with a hose -pipe. This has
caused great trouble and expense even with
the modern canal, which is 85 ft. above sea -
level at this point. Constant slips have
taken place, and it has been necessary to
widen it again and again, using for the
purpose a mighty hose -pipe like a fire -
engine, but several feet in diameter.

A Mighty Dam
The modern engineers solved this problem

very cleverly. A mighty dam 105 ft.
high, and a mile and a half long at the
crest was built across the valley of the
Chagres River, and so formed a huge
artificial lake twenty-four miles long and
162 square miles in area. Gatun Lake is
the largest artificial lake in the world, and
about the size of the Lake of Geneva. It is
very beautiful, as the hills rise through
it and form romantic islands, which after
the flooding were highly dangerous, owing
to fierce, starving wild beasts which had
been trapped there. The lake swarms with
alligators, which makes it a source of
danger. They often overturn boats and
devour the occupants. The canal climbs
up to the Gatun Lake by means of three
looks, each 1,000 ft. long, and 110 ft. wide.
Three parallel locks are provided so that
ships can pass both ways at once. Each
look is lighted by electricity and furnished
with small electric engines which tow the
ships through. All the current required is
obtained from the surplus water of the river
at the " Spill -way," so that the element
which must have ruined De Lesseps' canal
actually works this one. There is a dredged
channel through the lake to the Pedro
Miguel Lock, and we then descend to the
Miraflores Lake 30 ft. below, and by two
more locks to the Pacific level. These lakes

Widening the Culebra Cut, Panama Canal.

are full of dead trees which died when
the water rose, and their bare branches
rise like ghosts from the water, ex _ept
in the dredged channel.

This canal shortens the voyage from
New Orleans to San Jose (Guatemala)
by 9,330 miles, and to the same city
from Liverpool by 6,128 miles. The
journey from New York to San Fran:
cisco has been reduced from 13,135 to
5,262 miles, a vital matter if the American
Fleet wants to get round in a hurry.

The Kiel Canal
This is 53.3 miles long, and 37.07 ft. deep ;

in size, generally, it approximates closely
to the Panama Canal, but had no natural
obstacles to surmount. Its course lies
mainly through level pastures, and the hills
encountered are few and of moderate alti-
tude, the most striking parts of the canal

(10:64
asswitto,

are the two stupendous locks at each
sow end, and the imposing viaduct by

which the Sleswig-Holstein railway
crosses the canal at a stupendous
height. There are no towns along the
course of the canal, and only small
villages. Although its primary pur-
pose was strategic it is useful com-
mercially, as it avoids the long and
dangerous voyage round the Skaw
into the Baltic. Ships take eight
hours to pass through.

(Above) The city of New Panama and
(right) a view of Culebra Cut, Panama.

Other important ship canals of
recent construction are those con-
necting the following cities with the
sea-Leningrad, Amsterdam, Bruges
and Manchester-to mention a few
of the most important.

Drainage canals also can alter
the geography of whole districts, as

(Left) A Dutch drainage
canal and windmills. Schemer-
hoorn, and (below) part of a
water stair. Devizes, Wilts.
which carries the Kennett and
Avon Canal up to Devizes

town.

in the case of the recent Zuider Zee re-
clamation, which has added half a million
acres of land to Holland, and almost
totally abolished the Zuider Zee, the old
sea entrance of which has been closed by
a dam twenty-five miles long. This work
has been completed during the last two
years.

Almost the whole of Holland was origin-
ally reclaimed from the ocean in this way,
and thousands of windmills were employed
for pumping water from drainage canals

which are below sea -level.
These few examples show the great

practical value of the canal and the
ige way in which it can alter the geo-
m.. graphy of whole countries.

A NEW WORK !
POWER -DRIVEN MODEL AIRCRAFT

By F. J. CAMM
96 Pages. 130 Illustrations.

1/- from all newsagents or 1/3 by post from
GEO. NEWNES LTD., 8-11 Southampton

Street, Strand, London, W.C.2.
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THE great amount of success which has
attended the recent endeavours of
Professor Piccard and others to explore

the upper regions of the earth's atmosphere
has brought once again into some degree of
prominence a problem which seems to be
nearly as old as the human race itself.

It is the problem of escaping from the
earth, of exploring not only the extreme
upper limits of the earth's envelope of air,
but also the void of Space beyond and of
traversing by some means the distances
intervening between the earth and the
moon and the various planets of the solar
system.

A fascinating problem, indeed. Could it
be surmounted, even, merely to a limited
extent, it would enormously advance the
activities of the human race. What, how-
ever, are the chances of any member of the
human race ever managing to get away from
the earth and to voyage safely in outer
Space ? Are such chances close ones or
remote ? Or, alternatively, is it an utter
impossibility for any man to leave this
world behind in the strictly material sense
implied in these lines ?

Thousands of years ago man tried to
imitate the birds and to fly. It was, after
all, a more or less natural desire to escape
from the tardy means of locomotion which
legs alone provide us with. More than
2,000 years ago, according to the old
Greek story, a celebrated artist and inventor
named Daedalus and his son, Icarus, were
both imprisoned in Crete. In endeavouring
to escape from the prison they devised
wings which they attached to their shoul-
ders by means of wax. Daedalus succeeded
in flying across the sea to another land, but
Icarus, who evidently was the more adven-
turous of the two, flew too near the sun,
with the result that the heat of that
luminary melted the wax which secured his
wings in position. He fell into the sea and
was drowned, the present-day Icarian Sea
being named after this legendary aerial
disaster.

Dr. Francis Godwin
In 1638 a Dr. Francis Godwin, of Here-

ford, devised a scheme for getting away
from the earth. So enthusiastic was the

learned doctor over his notion that he
wrote a book on the subject and therein he
detailed his proposals for the projected
space -voyage. Dr. Godwin's idea was to
fly to the moon on a frame -like contraption
to which were to be harnessed ten wild
swans. The voyager sat in, or rather hung
on to a small seat from which he drove the
swan team and, for steering purposes, he
manipulated a small sail which was fixed
at the back of the space -chariot. Needless
to say, Dr. Godwin's fantastic invention
never got beyond the pages of his curious
and interesting book.

Another equally mad scheme for flying
upwards to the moon was that of Cyrano
de Bergerac, who at a later date proposed,
by means of certain feathered wings and
various magical incantations, to do the
(Right) The moon seen through
a powerful telescope. Note the
craters and the dark plains or
" seas," and (below) a photo-
graph of one of the many vast
fire -clouds which are present out
in the depths of space. Space
voyagers encountering even the-

Will it ever be accomplished The
Cold Facts concerning Mankind's

Age-old Dream.

journey in less than twelve hours ! There
still exist to this day old prints depicting
the redoubtable Cyrano stepping off from
Mother Earth with great gusto.

Coming to more recent times, nearly
every reader of this paper will be aware
of the imaginative scheme of that
scientific pioneer novelist, Jules Verne,
for escaping from the earth and voyag-
ing to the moon. In his " From the
Earth to the Moon," published in the
later years of the last century, Jules
Verne encases his space voyagers in a
specially -constructed steel projectile and
he shoots them from the face of the earth
by means of an enormous cannon. Owing
to certain miscalculations the imaginary
lunar explorers do not actually land on the
surface of our satellite. Instead they glide

-nearest fringe of one of these clouds would
meet with instant disaster.

past it' at a distance of forty
miles, eventually, by an ingenious
manceuvre, returning to 'the earth
and landing in the middle of the
ocean. Mr. H. G. Wells, in his " First
Men in the Moon," gets his explorers
to the moon by means of a gravity -
insulating material, whilst certain
American romancers have attempted
to visualise the construction of enor-
mously long rigid tubes of light metal
extending from the earth's surface
beyond the utmost limits of the
atmosphere and through which some
sort of traffic could be propelled by
the force of compressed air.
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(Below) Dr. Francis Godwin's projected
journey to the moon. The sketch shows
him seated on a frame -like contraption

harnessed to ten swans.

" All nonsense," you say. And, indeed,
you are right. There has been mole non-
sense talked and written about escaping
from the earth than there has been on any
other scientific or pseudo -scientific subject
in modern times.

The popular scheme nowadays for
escaping from the earth is by means of a
specially constructed rocket. And, naturally
enough, the moon, being our nearest neigh-
bour in the heavens, is usually the destina-
tion of the proposed journey.

Let us see, however, how such schemes
fare when they are calmly examined in the
light of modern scientific knowledge.

Escaping from Gravitational Influence
In the first place, for a body to escape

from the earth's gravitational influence it
must leave the earth with a speed of at
least seven miles per second. That is, of
course, assuming that there were no
atmosphere to impede the progress of the
rocket or whatever other projectiles were
employed for the journey. As, however,
the earth possesses a fairly dense atmo-
sphere, the space -projectile must leave the
earth at a much greater speed than the
above.

At such required speeds, however, friction
with the atmosphere would quickly ,heat

.77

Before the days of dirigibles this airship was projected
for the purpose of exploring the upper reaches of the
earth's atmosphere. It was to be driven by steam:!

up the sides of the projectile so that they
would rapidly become incandescent and
burn away, ike a meteor in the sky.

In order, therefore, to overcome this
drawback it has, from time to time, been
proposed to employ for the journey a pro-
jectile which would leave the earth with a
much smaller velocity. A specially designed
rocket would be used. It would be equipped
with a number of separate propelling -
charges, each coming into operation succes-
sively. The first propelling -charge would
shoot the rocket about 200 miles above the
earth's surface, the journey occupying
about twenty or thirty seconds. A second
propelling -charge would then automatically
come into operation. After this has been
spent a third charge would be ignited
automatically, and so on until the rocket -
projectile had journeyed beyond the
immediate sphere of the earth's attrac-
tion.

In order to lessen the force of the rocket's
descent upon the moon certain " braking
charges " would be brought into action by
the lunar navigators-that is to say, if they
still remained sufficiently alive to control
the rocket's mechanism. By explosively
forcing out a stream of gases in front of the
rocket as it descended upon the moon's
surface it is supposed that the excessive
and inevitably destructive landing -velocity
of the projectile could be counteracted.

THROUG1-1. j
TO CA,15,HIQN

MOON

(Below) Cyiano de Bergerac, who
proposed by means of certain feathered
wings and various magical incantations
to journey to the moon in less than

twelve hours.

There are a thousand and one difficulties
connected with schemes such as the above.
But even supposing that in course of time
such difficulties were all surmounted and
that a space -worthy projectile became an
accomplished fact, we are utterly without
knowledge as to how the human system
would react to the conditions of the voyage..
In the opinion of many scientists the human
organism, accustomed as it has been for so
many thousands of years to living at the
bottom of a deep ocean of air, would become
totally disorganised before the voyage to
the moon was even one-third completed-
if, indeed, the human frame proved itself
capable of withstanding without injury the
initial shock of the rocket's propelling -
charge.

Deep-sea fishes, when they are brought
up from the depths of the ocean, literally
burst into pieces owing to the much
reduced pressure which is exerted upon
their bodies. So, also, in the opinion of
many people whose judgment is to be
relied upon, would it be with the would-be
space -explorer seated within the control -
room of a hermetically -sealed space -pro-
jectile.

Due to disturbances of gravity, the enor-
mous lowering of pressure outside the
region of the earth's atmosphere and various
other factors, not only the explorer's body,
but also the entire projectile itself, would
most likely burst asunder and fly into
pieces.
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Steering the Space Projectile
Let us suppose, however-for one should

never deem anything to be totally impossible
-that the ghastly possibility previously
outlined could be eliminated with certainty
and that a trip outwards into Space could
be undertaken with, at least, a fair chance
of success. How now, could the space -
projectile be steered so that it would land -
accurately upon the moon or upon the sur-
face of some other heavenly body and not
fly past it into the depths of unknown and,
perhaps, unfathomable Space ?

The usual answer to this vitally important
question is to the effect that the precise
" landing -direction " would be given to the
projectile by " calculation." Meaning, one
supposes, that a troop of mathematicians
and an army of physicists would work out
the necessary elevation and line of direction
of the rocket, and also the exact time of its
journey's commencement in order that it
could hit the moon accurately and at any
required area.

Such a mathematical feat might not be
impossible in actual practice. It would
certainly be an extremely difficult task,
however. For one thing the motions of the
earth and the moon are not constant. They
are both subject to a good deal of unex-
plained irregularities. Then again, rockets
are notoriously unreliable so far as their
speed and direction of travel are con-
cerned. And when, to this, is added the fact
that the rocket -projectile would be sub-
jected to unknown influences during its
journey through Space, the chances of a

rocket falling upon the moon's surface,
even when fired under the most careful and
accurate mathematical supervision, would
be remote. The chances of an earth -fired
rocket reaching the surface of a neigh-
bouring planet such as Mars or Venus are
pretty well infinitesimal. The successful
Space -traveller of the future, if he materi-
alises at all, will therefore have to devise
and rely upon his own steering arrange-
ments and not leave that important task
to the earth -bound mathematicians and
physicists.

The Return Journey
Last, but not least, in our brief review of

the enormously difficult problems which
are associated with the various proposals
for escaping from the earth, is the highly
important one of returning safely to the
home planet. Curiously enough, this
problem-perhaps the greatest of all the
multitudinous difficulties connected with
Space-voyaging-is usually relegated to a
position of merely secondary importance by
the pseudo -scientific' visionaries who pro-
pose their daring schemes of Space explora-
tion. Having reached the moon, for
instance, by one means or another, how are
the lunary travellers to return to the earth ?

On the moon's surface there is no air, no
water, no food, no ordinary sources of
energy, no projeCtile-firing appliances, no
planetary observatories, no calculating
mathematicians. Truly, therefore, it would
appear that the adventurous 'Space -
voyager, having by some extraordinary

means reached the surface of the moon
unharmed, would have to remain on that
satellite for the remainder of his days-
which, considering the complete absence of
food, water and oxygen, would not be
likely to be very numerous.

The truth about the matter of Space -

journeying is a very simple and straight-
forward one. Modern science, with all its
marvellous powerful and far-flung re-
sources, is utterly unable at the present
time to devise any means of flinging a pro-
jectile, a mass of rock, a small stone or even
a single atom into the unknown void of
Space which exists beyond the boundaries
of the earth's atmosphere. The very best
which modern science can do is to cause a
shell or rocket to traverse in an obliquely -
upwards direction a few miles of the
earth's atmosphere. How, therefore, whilst
the relatively simple and preliminary feat
of hurling away from the earth a few
pounds of inanimate matter remains
totally unaccomplished, can human beings,
with their finely adjusted and delicately
poised internal and sensory mechanisms,
hope to escape successfully and unharmed
from the earth and also to return to it
again ?

Mankind has ever cried for the moon.
Taking all things into consideration, how-
ever, it is not very likely, unless at some
future period an enormous expansion of
human knowledge and human capabilities
occurs, that either Man or his corpse will
ever be found beyond the confines of old
Mother Earth.

The Indian Rope Trick.
TO most people the Indian rope trick is

considered a myth, one explanation being
that it is carried out by means of mass
hypnotism, during which the audience
imagine they see a youth climb up a rope
which apparently stands up on end. Others
suggest that it is performed with a specially
prepared rope, but it is difficult to decide
whether either explanation is correct. The
pictures on this page show the trick actually
being performed at Devonport, and the
photographer who examined the rope used
for the trick is certain that it was genuine.

The Indian rope trick being performed on Roborough
Down. Deuonport.

IN THE NEWS
If any readers think they have a suitable

solution to this trick, write to the Editor,
their explanation being given in not more
than 200 words.
The Leipzig Spring Fair, 1935

THE Leipzig Spring Fair, 1935, will be
held from Sunday, March 3rd, till

Sunday, March 10th. The Samples Fair
closes Saturday, March 9th, noon, whilst
the Great Engineering and Building Fair
will be open till March 10th, evening.
The Textile Fair closes on the evening of
March 6th ; the Fair for Office Requisites
in the " Jaegerhof," the State Furniture
Fair and the Fair for Sports Goods will be
open until the evening of March 7th. The
" Bugra " (Book Trades) Machine Fair
closes March 9th, noon. The special Fair
of the Optical, Photographic and Cinema
Industries, hitherto housed in the " Turn-
halle " (gymnasium) at the Frankfurter Tor,
will in future take place within the Great
Engineering and Building Fair on the
Exhibition Grounds in Hall 12. The Special
Fair of the Optical, Photographic and
Cinema Industries will therefore last from
March 3rd until the evening of March 10th.
Pistol -fired Rocket Trials

TRIALS
have recently been carried out

with a new type of life -line rocket. It
is a pistol which fires a miniature rocket
with a life -line, on the same principle as the
rockets fired by the Board of Trade life-
saving apparatus. It is reported that in a
recent trial at Brixham the pistol -fired
rocket carried the life -line a far greater
distance than the ri e usually employed.
A Mammoth Crane

WHAT is claimed to be the largest Titan
crane in the United Kingdom has just

been erected at Billingham by Sir William
Arrol & Co. It is designed to handle a load
of 170 tons.

Beacons in India

A VAST scheme for the improvement of
aviation in India has recently been put

in hand, one feature being the erection of
beacons every hundred miles along a
3,000 -mile route from Karachi, in Sind, to
Victoria Point, in Burma.

Showing a youth climbing the rigid rope.
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Rawlplugs enable anyone to make firm fixtures in brick, con-
crete, stone, tile, plaster, etc. The old method of using
unsightly nails or ugly wood plugs is never satisfactory,
because they always work loose. The Rawlplug method is
far neater, stronger and firmer, and no damage is done to
walls or decorations. Complete Outfits 1/6, 3/6 and 5/6.
Rawlplug DUROFIX
The Heat & Waterproof Adhesive
Rawlplug Durofix is the most effective ti,

of all adhesives by reason of its great
strength. It will withstand boiling water .4'
or the heat of an oven. Durofix is the
ideal adhesive for Sportsmen, because \.
once dry it will not become tacky again. 4.... -
Sold in big orange tubes, 1/-. Smaller 1;14,
size, 6d.
B. lm The Rawlplug Co. Ltd., Cromwell Road, London, S.W.7

IT'S EASY
THOOMBEUcYINAE

AT "THE HOME OF HOME MOVIES"
We have a splendid range of Cine Pro-
jectors from 27,6. Pay in 9 equal monthly
instalments. Good exchange allowances
on your used camera in part payment.

PATHE HOME CINE
Incorporating in miniature many of the features
of more expensive models. Takes 3o- and 6o -ft.
reels of 9.5 mm. film, gives picture s' x 3'.

88-15-0

9 monthly payments of 15/9

SEND FOR FREE LISTS AND DE-
TAILS OF OUR FILM LIBRARY

NEW PATHESCOPE IMP
A beautifully finished projector, giving clear,
brilliant and flickerless pictures. Easy to handle.
Special simple threading device. 64-12-6

9 monthly payments of 10/10

FIRST PAYMENT
'SECURES YOUR
HOME CINE

CITY SALE & EXCHANGE
(1929) LTD.

59 &60 CHEAPSIDE, LONDON, E.C.2

FREE
to All Electrical Engineers

and Electrical Workers
Here is a special free offer to
readers of "Practical Mechanics."
We invite you to examine in

your own home, for one whole
week, absolutely free of charge
or obligation to purchase-

THE ELECTRICAL
ENCYCLOPEDIA
THE FIRST AND ONLY BOOK OF ITS KIND-JUST PUBLISHED

A Handbook of Modern
Electrical Practice for
The Working Electrician
Four Volumes 1,480 Pages

General Editor: 8. G. Blaxland Stubbs.
Associate Editors: Arthur Arnold, A.M.I.E.E., A.M.I.Mech.E., Editor of " The
Power Engineer." R. A. Baynton, B.Sc. (Eng.), A.C.G.I. Philip Kemp,
Al.Sc.(Tech.), Mem. A.I.E.E., Head of the Polytechnic School of Engineer-
ing. S. 0. Pearson, B.Sc., A.M.I.E.E. S. Austen Stlgant, F.Am.T.E E.

G. W. Stubbings, B.Sc.(Lond.), F.Inst.P.,

Lavishly Illustrated with Plates, Charts
and over 2,300 Photographs, Drawings,
Sections, Circuit and other Diagrams

This comprehensive work contains
sound up-to-date information
written by experts in every branch
of the profession, and covers
thousands of problems and ques-
tions of everyday work.
The rapid development of elec-
tric technology means an enor-
mous increase of opportunities
for the electrical engineer who

FREE
for

7 DAYS

keeps abreast of advancing
knowledge. YOU can seize
these -new opportunities NOW
by the aid of " The Electrical
Encyclopedia." Whatever your
particular job you will find this
work will add to your efficiency
and secure certain SUCCESS.
See it first, and be your own
judge of its value to you.

Just sign and post this form and we will send you these foul;
volumes carriage paid, to examine for one week free.
You may either return them to us, carriage for-
ward, within 8 days, to end the matter, or you
may keep them on the very easy terms outlined
on the form. SEND TO -DAY.

"Practical Mechanics" FREE Examination Form.
To the WAVERLEY BOOK CO. LIMITED,

96 and 97 Farringdon Street, LONDON, E.0.4.
Please send me, carriage paid, for seven days' FREE examination, "THE

ELECTRICAL ENCYCLOPEDIA," complete in four volumes. It is under-
stood that I may return the work on the eighth day after I receive it, and that
there the matter ends. If I decide to keep the books I will send you on the
eighth day a First Payment of 2,6, and, beginning thirty days after, thirteen
further monthly payments of 51- each and a final one of 6/-, thus completing the
purchase price. (Price for Cash on the eighth day, 70/-.)

Name

Address

Occupation

Parent's signature required under 21

State if householder Dote
P.M.N. 1935. PLEASE FILL IN ALL PARTICULARS ASKED.
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Fully illustrated with constructional details for build-
ing Battery and Mains S.W. Receivers --6v. 8.W. Super -
het with A.V.C.-All Wave Wavemeter-5-metre Re-
ceiver-Simple 5 -metre Transmitter-Crossfeeder Aerial
System - Battery and Mains 8. W. Converters -
Amateur Bands Receiver -100 watt Transmitter-
Eliminators, etc. COMPILED BY THE LEADING SHORT
WAVE SPECIALISTS. Obtainable from your radio
dealer. W. H. Smith, or in case of difficulty,
STRATTON dr Co., LTD. (Dept. 251, Broms- PRICEgrove Street, Birmingham. London Service
Depot Webb's. 14 Soho St.. W.1. Glasgow /6
Service:-J. R. Hunter, 138 West Nile Street.

1935 EDMTCONIE
SHORT WAVE MANUAL

FITTED CHESTS OF
GUARANTEED TOOLS

47 Strongly made
Standard Size Tools

British Made

MY-
F.O.R.

EVERY TOOL FULLY GUARANTEED

Free Gift to every purchaser of
above a 6;6 Volume

" Home Wood Work " will be sent free.

CONTENTS
I Hand Saw, 24" Blade
I Tenon Saw, 10" Blade
I Keyhole and Pad Saw

12" Blade.
I Claw Hammer
I Pin Hammer
2 Files (Handled)
I Rule
I Gouge (Handled)
3 Chisels (Handled)
2 Brad Awls
2 Gimlets
I pair Pipe Grips
1 pair Construction Pliers

(cutter, broad grip
and flat grip, and
wire cutter)

I Oil Can
2 Pencils
I Soldering Iron
I Tool Chest

the
on

Smoothing Plane
Brace
Centre Bits
Set of 3 Gimlet Bits
Square
Axe
Oilstone
pair Pincers
Small Screwdriver
Large Screwdriver
Glass Cutter
Spokeshave
Punch
Level
Marking Gauge
Cork Rubber
Sheets Sand Paper
Rawlplug Outfit
Instruction Book
Croid Glue
Tin Fluxite

Complete in Fitted Chest

Special
Notice

TOOLS

TOOLS

TOOLS

New Catalogues Just Issued

1.

2.

3.

Catalogue of SPECIAL OFFERS FREE.
Post 2d.

Catalogue of Tools for Bricklayers,
Plumbers, Plasterers, Slaters,
etc. Postage 3d.

Complete Catalogue of Woodworkers'
and Metalworkers' Tools (243 pages,
fully illustrated), 2/- post free. The
amount of 2/- may be deducted from first
order of I0/-.

S.TYZACK &SON, Ltd.
(DEPT. P.13.6)

341, 343 & 345 OLD ST., LONDON, E.C.1

ECONOMIC ELECTRIC CO.
TWICKENHAM, LONDON, S.W.

16/6, post 6d

Home Broadcasting. With this
super instrument you can obtain
wonderful results by simply con-
necting to pickup terminals of your
receiver. Complete, as illustrated,
with transformer and volume con-
trol and instructions.

Price 16,6, post 6d.
Morse Writing Machines fitted
with clockwork motor, tape and
sounder, can also be used from
your receiver. Gives excellent
practice for telegraphists.

Price 28 6, post free.
Send for our 72 pp. List, 1,000 items
for instruction, amusement and work-
shop, 3d., post free.

How many MILES
have I walked ?

The PEDOMETER
will tell you if you carry one
in your pocket-it records

miles up to 100 miles and
can be set to zero at any time.

1816 Post free.
Catalogue No. P1570,255.

W. F. STANLEY & Co. Ltd.
286 HIGH HOLBORN
LONDON-W.C.1

S PE
THE LAST OF THECIA OFFER OF
MICROSCOPES!
Each modea

s illustrated.has inclin,
swingmirror, stage clips, and a isble

nicely finishedin Black Crystalline
Enamel and brightNickel Plating.SHARPLE DEFINITION

IS OBTAIN-AB and GOOD WORK CANDONE. BE C D
Model D.
Model C. Height 5i- in., sliding focus, magnification

25 x linear. PriceHeight 7 in., sliding focus, circular stage magnification50 x linear ... ... ... .. Price
Model E. Height 7 in., rack and pinion focusing, magnificationNet linear, square stage ...Post free Gt. ain List

E
5/-
9/6

12/6BROADHURST
CLARKSON & CO.

s of Telescope Microscopes,
BinocUltirsPTLEeneLteErsncsg;.E

63 FARRINGDON
ROAD, LONDON,

E.C.I HOUSE

WIRELESS
TELEVISION

Television is the coming
boom in wireless-it will
bring even greater pros-
perity to the industry and
create many more opportunities for a
career. Men who foresaw the broadcast-
ing boom made good-be trained and
prepared for this television boom which
must follow as surely as night follows day.

At the WIRELESS
COLLEGE students
receive training in all the
latest developments in all

branches of the Wireless profession.
Marine, Aircraft, Manufacturing, Design-
ing, Experimenting, Sales and Service, ecc.
College on sea front. Write for free
prostsaus

STUDENTS ACCEPTED AS BOARDERS. TRAINING
FEE CAN BE PAID AFTER APPOINTMENT SECURED

The WIRELESS COLLEGE
c ANL EBSAY
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ALL RADIO
QUESTIONS
ANSWERED

FREE.

CI% ...0"
EFFICIENCY is required in any
receiver, and it is true that a three-
valver could be constructed for a sum

lower than three pounds, but so much
would have to be sacrificed that i t would not
be worth while building up such a receiver.
As an instance of the care which has been
exercised in designing the " E3 Straight
Three," it may be mentioned that a
moving -coil loud speaker has been included.
The amount which has been mentioned does
not, of course, include the speaker, valves
and batteries.
The Circuit

An examination of the theoretical circuit
will show that the old and tried arrange-

howing the neat and compact arrangement of the
components underneath the chassis.

ment of detector and two low -frequency
stages has been incorporated, and although
this cannot be classed as an arrangement
designed for station getting, there is no
doubt that a detector valve, when properly
handled, can give a really good account of
itself. For instance, a circuit of this
nature will provide in London no less than
twelve stations at comfortable loud -speaker
strength, and there is the added advantage
that very little likelihood of instability will
arise. In addition, the circuit arrangement
does not require any great care in setting up
in view of the absence of the high -frequency
stage. The coupling between the detector and
first L.F. stage is on the resistance -capacity
principle. A simple L.F. transformer
couples the output valve to the first L.F.,
and the only point of note here is the
inclusion of a high resistance between the
grid terminal of the valve and the grid
terminal of the transformer in order to
remove possibility of oscillation. The loud-
speaker is fitted with an input transformer
and this is included direct in the anode
circuit of the output valve, and thus

THE " £3 STRAIGHT
THREE "

A simple and cheap receiver that
will give good loud -speaker results

from a number of stations

removes the cost and necessity of providing
an output -filter circuit.

The Layout
The photographs will show that the entire

receiver, including the speaker, has been
arranged on a form of cabinet chassis which,
while complete in itself, may yet be inserted
into a cabinet of suitable design. Thus the
receiver may be set up and tested, and when
finally complete may be placed into any
type of cabinet required. Alternatively, a
framework may be placed round the chassis
and the front of this may be cut out with
some form of design instead of the plain hole
which has been cut in the experimental
model which is illustrated. The valves are
the only components which are included on
the top of the chassis, all other components,
including the tuning coil, being enclosed in
the lower portion of the receiver. The
grid -bias battery has been left in this
receiver in a readily accessible position,
although there is really no need to adjust
this after the preliminary setting -up has
been carried out. Aerial, earth and pick-up
terminals are fitted on the rear of the
chassis, and these are attached direct to the
wood, a practice which can lead to no
difficulties, provided the receiver is not
placed in a damp position. The spacing
betweenithem will ensure that there is no
loss.

Construction
The construction is best carried out in the

following order : The front of the chassis
should be cut from i-in. plywood, no

Every Question

Coupon on
/page iii of Cover

must be accom-
panied by the

thicker material being used unlessTit is
intended that the front will be kept in the
finished receiver by enclosing the remainder
of the chassis. If this point is not borne in
mind difficulty will be experienced in passing
the control spindles through the front of the
cabinet at a later period. When the front
has been cut, the remainder of the wood
for the chassis should be cut from fin.

A three-quarter front view of the receiver showing the
neat panel layout.

ply, whilst the rear portion is best cut from
some thinner material. By using plywood
all risk of warping is avoided, and the struc-
ture will be firm without being unduly
weighty. A sufficient quantity of wood
can be purchased for about one shilling,

RR H74-2

7i-ornsfy

The circuit diagram of the " Straight Three."

(Ito

HT
LT*
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Drill the necessary screw holes for assembly,
and, using the wiring plan, drill the holes
through which the various wires pass, as
well as those for the valve -holders. These
latter are 1 in. in diameter. Before assemb-
ling the chassis the valve -holders and other
components should be mounted in their
respective positions, and the loud -speaker
fitted to the front portion, with the trans-
former in the lower corner, as shown in the
illustrations.
Wiring

The wiring will not be found difficult, but
it is best to commence by putting in the
filament leads, using the red and black
wires if desired to denote the separate posi-
tive and negative circuits. Upon examina-
tion of the wiring plan, it will be seen that
many wires couple components on the
chassis, whilst others pass to the terminals
and to the components which are mounted
on the front of the chassis. Wire all those
parts which are actually fitted to the chassis
before attempting to put the framework
together, and when this has been completed
screw the side of the chassis which is remote
from the tuning coil to the front, and then
place in position the upper portion of the
chassis. Mount the tuning condenser,
reaction condenser, and switches, and carry
out the wiring to these points. This will
not be found difficult if you have followed
the foregoing instructions. If, however,
the chassis has been completely assembled,
you will find great difficulty in getting at
the terminals on the reaction condenser, for
instance, and will probably only be able to
complete the receiver by removing one side.

(Continued on page 272.)

LIST OF COMPONENTS FOR THE
" THREE POUNDS STRAIGHT

THREE."
One Goltone Type DW/8 Dual Range

Coil.
One J.B. -0005 popular Log Condenser,

with slow-motion dial (C2).
One Polar -0003 mfd. Differential Re-

action Condenser (C4).
One Dubilier 30,000 ohm 1 watt Fixed

Resistance (R2):
One Bulgin Screened Midget H.F.Choke

(H.F.8).
Two Ward and Goldstone On -off

Switches (Si and S2).
Three Clix 4 -pin Chassis -mounting Valve

Holders.
One B.R.G. 3 : 1 L.F. Transformer.
One Goltone Type J Compression Con-

denser (C1).
o One Dubilier .01 mfd. Tubular Con-

denser (C5).
One Dubilier 2 megohm Grid Leak (R1).
One Dubilier .5 megohm Grid Leak (R3).
One Dubilier -0003 mfd. type 670 Fixed

Condenser (C3).
One Dubilier 100,000 ohm 1 watt Fixed

Resistance (R4).
One Amplion " Dragon " Moving -Coil

Loudspeaker.
One Bulgin Five -Way Battery Cable

(B.C.3).
Seven Clix Wander Plugs and Two

Spades. One red spade, one black
spade, one H.T. -, one G.B.4- , one
H.T.-F 1, one H.T.+2, one G.S.-1,
one G.B. -2, and one G.B. -3.

One Bulgin No. 3 Grid Bias Battery
Clip.

Four Clix Terminals marked (A, E,
Pick-up and Pick-up).

Two coils of B.R.G. connecting wire.
Wood for framework, screws, flex, etc.
Three Hivac Valves : types D.210,

L.210 and P.220.

A TOP AND UNDERNEATH CHASSIS WIRING PLAN OF THE £3 " THREE "

ROV/N6 CO/L SPEAKER

0
0 0

0
0o 0 6 0 0 0 0

6 8-1 V3 0 V2 0

fl

PO.

HT-
HT-1-1

1/77-/-2

P It

PRESET CONDR
' 0003 RFD MAX

BATTERY CABLE.

PU

C4 _ 40/FF. REACT CO/VDR .. '0003 It#0..
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DRAGON
WE INTRODUCE THE 1935 " DRAGON "
The modern equivalent of the original
Amplion " Dragon "-the leader in its class
in 1923.

The Amplion " Dragon " is designed to match
correctly the output characteristics of all modern
receivers, in addition to harmonising perfectly
with older types. It fully upholds the Amplion
reputation for quality performance and is far ahead
of other makes obtainable at or near the most
reasonable price of 29/6.

2916
THE AMPLION " DRAGON "

Extra large magnets are employed-a Universal
Transformer is embodied and the 7 in. cone is In a
rigid housing-these are some of the features which
make for Amplion supremacy.

This new Amplion permanent magnet moving
coil speaker is specified by Mr. F. J. Camm for the
"THREE POUNDS STRAIGHT THREE "

Why the Amplion " Dragon " was chosen !!
See page 272 of this issue.

Descriptive Literature of this and other Amplion products Free on request.

AMPLION (1932) LTD.
82.84 Rosoman Street, Rosebery Avenue, London , E.C.

Telephone Clerkenwell 5440-5441

CONSTRUCTIONAL
STRENGTH

Care in construction
is responsible for the
consistent characteris-
tics of all Hivac valves.

Specified for the
"THREE POUNDS

STRAIGHT THREE "

The embossing of Hivac Anodes
with the letter " H " and with
horizontal and vertical channels,
adds to the strength of their

structure.

H 1VAC
British Made
Valves from

319

THE SCIENTIFIC
VALVE

BRITISH MADE

High Vacuum Valve Co. Ltd., 113-117 Farringdon Road, E.C.I.

'SOCKET

FITS ANY
\ BATTERY

.1111RIr

4;14

'1,1,1)

CLIX " MASTER "
WANDER PLUGS

Clix are the only " Master "
plugs which are non -collapsible
and make perfect and permanent
contact with any battery socket.
No amount of vibration will move
Clix plugs. Change over to Clix
now and forget faulty contacts.

Gila " Master " Plugs for H.T. and lid
G.B. are supplied in Red and Black 2

engraved or 8 assorted colours. each

CLIX PANEL
TERMINALS

These are extremely robust
and soundly made. !mu_
laced and non -removable
head. Provision for secure,
solderless connection.
Type B 4d Type2d(illustrated) A

CLIX SPADE
TERMINALS

Positive metal - to - meta
wiring Is fully protected
from creeping acid by a

specially designed collar
making corrosion impos-

sible.
Large as 2d.smati1id.illustrated

Clix 4 -pin Chassis Mounting Valve Holders, Ed.

ALL THE ABOVE SPECIFIED FOR THE
"THREE POUNDS STRAIGHT THREE"

LECTRO LINX LTD.
79a, Rochester Row, London, S.W.I
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Details of the front of chassis layout.

The battery leads should now be passed
through a 1 -in. hole drilled in the centre
of the rear section of the chassis, and a
knot should be tied in them, to prevent
the leads being pulled from their position.
The position for this knot will easily be
found by holding the back in position and
roughly measuring the leads up to the on -off
switch, which is the longest lead which is
required. Now screw on the back and
attach the battery leads to the various
positions, using any colour of lead you
desire. Attach the wires from aerial, earth
and pick-up terminals and the wiring should
now be complete. It will be noticed, of
course, that soldering has to be adopted for
the majority of the connections, but this is
unavoidable where expense is being spared,
and should occasion no difficulty to our
readers by now. Many hints on soldering
have appeared in our pages in the past, and
provided that the principal rule, " Keep the

iron clean," is borne in mind,
the work will be found ex-
tremely simple. Now, be-
fore connecting up, the
leads will have to be pro-
vided with the necessary
plugs, and the wiring plan
should carefully be fol-
lowed to see that correct
identification is given to
the different leads. The
short flexible leads for the
grid -bias connections may
be cut from a suitable
length of twin flex, and, if
desired, the red and black
cotton covering may be re-
tained for this purpose, or
it may be removed and the
plain rubber employed. The
plug will offer sufficient
identification.

Adjustment
Plug the D.210 valve

into the left-hand s cket
and the P-220 valve into
the socket at the other end
of the chassis. Into the
centre socket the L.210 low -
frequency valve should be
inserted. The two flexible
leads from the L.F. trans-
former and the anode
terminals of the output
valve should he joined to
the centre and one outside
terminal on the transformer
on the speaker, and the grid -
bias battery should be in-

serted in the clip and the plugs inserted into
the requisite positions. Thes3 will depend
upon the valves which are being used. Both
switches should now be pulled out, when the
receiver will be switched on and tuned to the
lower wave -band. No difficulty whatso-
ever should be experienced in tuning in the
local station, and the reaction is used for
the purpose of bringing up the strength of
weak and distant stations. For the long
waves the left-hand switch should be pushed
in, when Droitwich, Radio -Paris and the
other long -wave stations will be found on
the tuning scale.

Gramophone Reproduction
For gramophone -record reproduction the

pick-up should be joined to the two pick-up
terminals, and the plug marked G.B.-3
should be inserted in a socket on the grid -
bias battery at 1.5 or 3 volts. The tuning

condenser should be set to its minimum
position so that no interference is experi-
enced due to the local station programme
being heard above the gramophone record.
No change -over switch has been incor-
porated on the ground of expense, and no
trouble should be experienced, provided it is
remembered that the grid -bias plug must be
inserted for record reproduction, and must
be removed for radio reproduction.

The Amplion Speaker
The Amplion Dragon P.M. moving -coil

speaker specified for this receiver should
prove a very popular model. It is a very
well finished instrument, having a 7 -in. cone,
and is fitted with a multi -ratio input
transformer. The speech coil is very freely
suspended and therefore we were not sur-
prised at the exceptionally good bass
response obtained. The input trans-
former is fitted with terminals and soldering
tags, and has ratios suitable for matching
power, super -power, pentode, push-pull
and Class B valves. When the correct
ratio is used, surprisingly uniform response
is obtained, and outputs up to approxi-
mately 3 watts are handled without trace of
overloading. It costs 29s. 6d.

The Amplion Dragon moving coil speaker specified for
the" £3 Straight Three."

TELEVISION MADE EASY
(Continued from page 261.)

The television signal is produced by
allowing the light reflected from the area
illuminated by the light spot to fall on one
or more photo -electric cells located in
suitable positions round the scene or object.
These cells, as we shall see later, have the
property of responding electrically to the
variations of light activating their elec-
trodes. As the whole scene is built up by
varying light values this process of scanning
will produce a continuously varying reflected
light response in the photo -electric cells,
and the cells in turn convert this to a con-
tinuously varying signal voltage, which, of
course, is the television signal. The Baird
light -spot studio, where this optical and
electrical disintegration takes place, is shown
in Fig. 6, the five cells being housed in the

screening boxes held on the frame, together
with the associated initial -stage amplifiers.

Another Method
A scanning disc can also be employed for

producing television signals from standard
talking films. Here, the cinematograph
projector focusses the individual film pic-
tures on to a small area at the top of a
rotating scanning disc. The disc, however,
instead of being perforated by a series of
apertures in a spiral track, has the holes
located on the circumference of a circle
(see Fig. 7). The film is passed downwards
through the gate continuously (the shutter
mechanism of the standard talking -film
projector is removed), so that the pictures
projected on to the disc move downwards
at a constant rate.

By revolving the disc at high speed the
circle of holes moves across these pictures
at another constant rate. Each hole there-
fore seams across a horizontal line in the

picture separated from the previous line
by a hole width. The double -motion in
this way gives a complete dissection of each
individual film picture into a number of
lines depending upon the number of holes
in the disc and the speed with which it
revolves, coupled with the rate of move-
ment of the film through the projector gate.
A Baird telecine projector machine built for
this purpose is shown in Fig. 8, the arc
source of light, film gate and spool con-
tainers, scanning disc in cover and focussing
lens being clearly visible.

Since each picture is built up from varying
light values, each individual hole as it
moves across will allow varying degrees of
light to pass right through it. This con-
tinuously varying light emerging from every
hole as it takes charge of the scan is focussed
on to a photo -electric cell, which, as stated
previously, converts this to a proportional
voltage variation to become the television
signal.

(To he continued.)
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PERMANENT WAY FOR A
4; -in. GAUGE LOCOMOTIVE

AS everyone knows, to correctly imitate
the standard British form of track
bull-headed rails should be used sup-

ported in cast iron chairs secured with
wooden keys, but, although this form of rail
is obtainable in miniature for all the recog-
nised scales and gauges up to about fin. to
1 ft., nothing larger is to be had until we
get to 1i in. to the foot for 71 -in. gauge
track. There are plenty off in. to the
foot and quite a number of 1 in. to the foot
scale models in existence, and yet there is no
supplier who has listed materials for the
permanent way for engines of these sizes.

The reader who has built the engine
described in these pages, and wishes to lay a
track for it, will, therefore, have to find a sub-
stitute for bull -head permanent way ; in fact,
he will have to abandon chairs altogether.

Vignoles Pattern Rail.
As it is impossible to use rails with chairs,

the flat-bottomed rail designed by the
engineer Vignoles is suggested.

One or two London model railway firms
stock a rail of the Vignoles section which is
exactly right for 4*- in. gauge ; that is to
say, it is correct in cross-sectional form and
measurements, and is sold in either 3 ft. or
6 ft. lengths in brass. Unfortunately, the
use of brass makes the rail somewhat costly,
but, on the other hand, it will last for years
out of doors with very little deterioration.

By E. W. TWINING
An engine of the type described in the

series of articles " A ft -in. Gauge Garden
Railway Locomotive," will, especially as
the primary object of the engine is to run
and haul passengers and is not intended
to be in any sense a glass case job, be quite
useless if no permanent way is laid, or is
available, on which to run it. As the title
implied, the track must be laid in the garden,
for a coal burning model such as this, would
be out of the question indoors.

These firms supply, in addition to the rail,
both sleepers (which, by the way, are quite
low in price) and holding -down spikes for
securing the rail to the sleepers.

The layout of the railway will obviously
depend upon the amount of ground avail-
able. If one is fortunate enough to have
an acre or two it will be best to make a scale
plan of such acreage and plot the curves in
the track and straight runs, sidings and so
on, but if the ground is small, less than, say,
35 ft. in width, it will not be possible to lay
a complete circular railway, whilst in a
small garden a straight run, with perhaps a
short curve, will have to suffice. Even so,
however, with this last restricted area it is
well worth while introducing a set of points

I, o i 2 3, 4, 5, .5, 7, 8, 9, Apir5.
SCALE

and a short branch line ; bearing in mind
that the minimum radius of the curves
should be in the neighbourhood of 15 ft:
that is to say, no circle should be less than
30 ft. in diameter.

Gradients should be avoided, or if they
are permitted, nothing steeper than an
incline of 1 in 100 should be constructed.

Permanent Way
Turning now to details of the track, there

are two alternative methods of supporting
the rails ; one by the orthodox cross -
sleeper and the other on longitudinal timber.
This latter is much the easier to make ; not
only is it more simple to construct, but
requires much less attention to keep it true.
Take the cross sleeper road first (Fig. 1),
since this is likely to be the more popular.
The plan view indicates two methods of
securing the rail to the sleepers : on the
left hand is shown round -headed brass
screws passing through holes drilled in the
flange of the rail and on the right-hand side
hooked spikes driven into the sleeper.

The fish plates are flat bits of steel plate
bent to embrace the bottom flanges of the
rail. T steel is obtainable in 16 -ft. lengths
and for convenience in making up and laying
the track it is best to construct in 8 -ft.
lengths, so that a pair of fish plates will be
required at intervals this distance apart.
Although it involves more labour, especially

(Continued on
page 275.)
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NEW SHIP MODELS
THIS SPRING will be a wonderful season
as far as we are concerned. New models
galore, emerging triumphant from their
successful trials.
Metre size working models of the ocean
giants -Queen Mary " and "Normandie,"
the Davis Turbine models " Turbinia "
and " Turbinette," and most important
of all our new fast motor boat " Stream-
linia "which has done splendidly on her
trials, doing over 8 knots and running
continuously for nearly half -an -hour.

The finished
model with
brazed copper
boiler, double
action " M e -
teor " engine,
Harrison auto-
matic feed
spirit lamp and
Remod pro-
peller, finished

with bronze boot -topping, white with blue lines, costs E9 9s.

We also have a special set of parts for making "Streamlinia "
yourself. You do not need to pay for the complete set at
once. Send one guinea and pay the balance in seven equal
instalments. Price, Set complete, E8 8s.

Then our scale model fittings for every type of marine
model are all described in S.I2, our catalogue, Scale Model
Ships, price 6d., post free.

BASS ETT-LOW KE ED'
NORTHAMPTON nc

London : 112 High Holborn W.C.1
Mahester : 28 Corporation St.

"A really gorgeous text -book."

WIRELESS
FOR THE

MAN
-IN -THE -

MOON
by Coulombus and

Decibel

216 net

"IF you want a really gorgeous ' text -book,' " says the
Manchester Evening News, " read WIRELESS FOR

THE MAN -IN -THE -MOON."
And writing about the same book and its authors, the

Midland Daily Telegraph says, " They succeed in imparting
a real knowledge about Wireless. It is both good fun and
sound theory."

This book will be read with profit and enjoyment by
every wireless enthusiast-beginner or expert.

From all booksellers.
GEORGE NEWNES Ltd., 8-11 Southampton Street,

Strand, London, W.C.2.
Geo. Newnes Ltd.

WHICH OF THESE IS YOUR PET SUBJECT ?
CIVIL ENGINEERING GROUP

Specifications. Structural Design.
Road Engineering. Structural Engineering.
Hydraulics. Reinforced Concrete.
Municipal Engineering. Sanitary Engineering.
General Civil Engineering. Geology.

SURVEYING GROUP
Valuations. Surveying and Levelling.
Heating and Ventilating. Building Construction.
Clerk of Works.

COMMERCIAL ENGINEERING GROUP
Salesmanship. Commercial Engineering.
Advertising. Cost Accounts.
Languages.

One of these examinations
A.M.I.aE.
A.M.I.Struct.E.
Sanitary Jnspectors.
A.M. 1. H. & V.E.
A.M. I. Mach. E.
A.M. I .P.E.

A.M.I.W.T.
A.Rad.A.
M. I. M.T.
A.F.R.Ae.S.
B.Sc. Degree.

MECHANICAL ENGINEERING GROUP
Works Management. Heat Engines.
Press Tool Work. Workshop Practice.
Maintenance Engineering. Fitting and Erecting.
Metallurgy. Inspection.
Sheet Metal Work. I ronfounding.
Welding. Pattern Making.
Diesel Engines. Draughtsmanship.
Refrigeration.

WIRELESS GROUP
General Wireless. Talking -Picture
Advanced Wireless. Engineering.

AUTOMOBILE ENGINEERING GROUP
Garage Management. Claims Assessing.
Electrical Equipment. High-speed Diesels.

ELECTRICAL ENGINEERING GROUP
Traction. Mains Engineering.
Electrical Supply. Telegraphy.
Electrical Meters. Telephony.
Electrical Design. Alternating Currents.
Installations. Neon Lighting.
Electrical Engineering. Power House Design.

AERONAUTICAL ENGINEERING GROUP
Aerial Navigation. Aero Engines.

Television. Radio Servicing. Aeroplane Design.

would multiply your earning power ! WHICH ONE?
G.P.O. Supt. of Traffic. Inst. Mun. & Cy. E. City & Guilds. London Matriculation.
Patent Office Examiner. M. R.San. I. A.M.I.Fire.E. G.P.O. Prob. Inspector.
Handicrafts Instructor.
Inspector of Factories.

F.S. I.
A.R.I.B.A.
L.I.O.B.

A.M.I.E.E.
A.M.I.A.E.

Air Navigators'
Certificate

Ground Engineers'
Aircraft Apprentices. F.A.I. A.M.I.Ae.E. Certificate.

May we send you full particulars of our unique tutorial organisation? Whatever your requirements,
whether you desire a complete course of instruction, or tuition in some specialised subject, our Organisation
is so planned that it will dovetail into your needs exactly.

As an indication of the strength of the B.I.E.T. Tutorial Organisation, it should be clearly noted
that we alone guarantee to return full fees to any student who does not pass his chosen
Examination successfully. In short, " If you do not pass, you do not pay. -

Send to -day for a free copy of "ENGINEERING OPPORTUNITIES." This valuable 256 -page Guide
shows clearly and definitely the way in which you may carve out a successful career in your chosen branch
of Engineering, irrespective of your age, education or experience. Among a host o£ other things, it gives
details of all the above -mentioned Courses and shows the easiest way to prepare (in the privacy of your own
home) for any of the recognised Examinations we have listed.

" ENGINEERING OPPORTUNITIES " should most certainly be in your hands. Send for your
copy at once-free of cost or obligation.

BRITISH INSTITUTE of ENGINEERING TECHNOLOGY
410 SHAKESPEARE HOUSE, 29-31 OXFORD STREET, LONDON, W.1

Australasian Enquiries : P.O. Box 3597S, Sydney. South African Enquiries : P.O. Box 4701, fo'burg. Canadian Enquiries : Bag Street. Toronto.
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PERMANENT WAY FOR A 4j -in. GAUGE
LOCOMOTIVE

(Continued from page 273.)

in drilling, screwing the rails to the sleepers
makes the best job.

The proper thing to. do in preparing to
lay the track after it is made up is to
excavate a shallow trench in the ground
perfectly flat at the bottom to the depth
and width shown in the cross-section in
Fig. 1, levelling and making true with a
long straight -edge and spirit level. Then

required. The complete layout for a set
of points is shown in Fig. 2. There is
nothing very complicated about the set of
switch points as are here shown, nor does
the making call for a great amount of skill.
The particular thing to bear in mind is that
the correct radius of the curve must be
carefully maintained throughout the rails
of the branch line, including the movable
tongue on the outside of the curve. Cut-
ting away the flanges in the tongues,
portions of the fixed rail where the tongues

I I I I I n

111111111

I riga0001imme........_

A

the construction. The sleepers are joined
by fish plates of hardwood screwed on the
ends. The ties are nailed in place and at
intervals of about 3 ft. apart, close up to a
tie, a 4 -in. black bolt is inserted to hold the
track to gauge.

The trench in the ground is prepared in
the same way, though not quite so deep.
A 2 -in. layer of gravel is put in and the
sleepers placed on this. Then additional
gravel is packed between the sleepers to
come about half way up their height and

ToaTONGUeS
ilf..Sorer---- Melea ho. SVC. .i4 Awe &ft

Hear*

i5- i i i,?,., ',_ t,  31 .1 4, 4, 7,_ a, ,, a% 4 4 4, 4, ai Imola

Fig. 2.-Layout of complete switch points on cross -sleeper.
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place in this trench to a depth of 34 in.
ordinary coarse gravel, the top of which
should also be approximately true and
rammed down. Above this, and flush with
the normal ground surface, lay 1 in. of fine
ballast, which can be bought from Messrs.
Bassett-Lowke Ltd. The top surface of
this must also be struck off perfectly true
with the straight -edge, and upon this the
track is laid. More ballast is then added to
fill in the space between and along the ends
of the sleepers, so that it comes flush with
the top faces of them. If the filling has
been carefully done, the top edges of the
rails should then be found to be straight and
true. If there are any undulations packing
should be resorted to in just the same way
as platelayers pack up full size permanent
way, in this case using a hammer to ram

SCALE ENLARGED DEMO.

work, and of the check rails is, of course,
done with a hacksaw, the heaviest portion
of the work being on the ends of the
tongues where they taper off to feather
edges. Fig. 2 will make clear all the cutting
which is to be done. The reader will notice
that in these details is shown the chequered
heads of French nails for holding down the
rails. This, by the way, is another alterna-
tive to screws or spikes. If such nails are
used the flanges must be drilled, the nails
driven through rail and sleeper, the track
turned over and the heads of the nails held
up whilst the points are clenched over.

Longitudinal Timber
The other form of permanent way con-

sists of two boards of unplaned timber
measuring each 3 in. x 1 in. with distance

on the outside also to about the same depth,
above which fine ballast is laid as shown in
the cross-section in Fig. 3. Before placing
the track in position, however-and this
applies to the cross -timbered road as well if
the sleepers are in the white-the whole of
the woodwork should be thoroughly treated
with two coats of creosote.

It will be seen from the plan and side view
of this longitudinal timbered track that
French nails can very well be used for
holding down the rail, and, moreover, they
will not need to be nearly so close together
as with cross sleepers. The ends of the
rails where they butt together should be
screwed as shown in the plan. No fish
plates are needed.

With longitudinal timber points and turn-
outs are somewhat easier to make than they
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ballast under the owest sleepers, or those
which are not properly bedded down.

Points for Branch Line
If a branch line is permitted by the size

of the ground, a complete set of switch
tongues, frog and check rails, will be

x sx

Fig. 3.-Longitudinal timbered track.,

pieoes at intervals of 12 in. apart cut from
the same 3 in. x 1 in. stuff. The particular
deal board referred to is a standard size
which can be bought very cheaply from any
timber merchant and only needs to have
one edge planed true, that on which the rail
is to be fixed. Fig. 3 explains the whole of

are with cross sleepers, but under the curved
rail it is not possible to use the same
3 in. x 1 in. sleeper, for reasons which will be
obvious. Under curves, therefore, it will
be best to use two thicknesses of 4 -in.
board bending these to the proper radius
separately and then nailing them together.
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Fig. 1.

-Showing by
electrolysis,
how a current
passes.

THE discovery of the electron may be
said to be due to an intelligent study
of the different behaviour of electricity

as it passes through the three typical forms
of matter, namely, solids, liquids, and gases.

In the first place a current passing
through a solid conductor, such as a length
of wire, is usually compared with the flow
of water through a pipe. Actually the
analogy holds good only so long as the wire
is cold, because once it is heated, the wire
allows small " spurts " of electricity to
escape into the surrounding space. In this
respect it behaves more like a leaky hose -
pipe, as is seen, for instance, in the heated
filament of a wireless valve or a cathode-ray
tube.

In the second place most pure liquids,
such as water, alcohol, or ether, are almost
perfect non-conductors, though mercury
and other metals in the melted state
readily pass an electric current and in the
same way as a solid conductor. But solu-
tions, such as that of salt in water, behave
very differently. They conduct, by the
process known as electrolysis, in the course
of which the electrolyte is decomposed or
split up into its chemical constituents by
the action of the current.

A Clue to the Existence of the Electron
In a given solution the same amount of

current always liberates a constant quantity
of metal or gas at the electrodes. More-
over, when different chemical solutions are
used, the amount so decomposed or liber-
ated is exactly proportional to the atomic
weight of the element concerned.

This law, which was discovered by
Faraday, gave the first clue to the existence
of the electron, by establishing the fact
that each chemical element is always
associated with a definite and unalterable
charge of electricity.

In the case of a solution, say, of common
salt, NaCl, we assume that the atoms of
sodium and chlorine are separated in some
mysterious way so that, without actually
passing out of chemical combination, they
are able to act as " carriers," one atom
delivering a fixed positive and the other an
equivalent negative charge of electricity to
the respective electrodes (Fig. 1). At the
same time, until they reach the electrodes,
the " dissociation " of the two atoms is not
complete, since the solution still remains
" salty " to the taste, and the original salt
can always be recovered by the simple
process of evaporation.

Glow Discharge
In the third place, when a high voltage is

applied across a tube containing rarefied air
or gas the electric current passes in the form
of a glow discharge. One sees a series of
alternate dark and light bands, together
with a stream of what appears to be a

"WEIGHING" THE
ELECTRON

Although it is not literally possible to weigh the electron
on a pair of chemist's scales, the results obtained below
have since been corroborated by an ingenious use of a

condenser " balance."

bluish light, which strikes
straight across from the cathode
towards the anode. In addi-
tion, if the cathode is perforated,

parallel streams of a reddish colour spread
out behind it.

On closer examination the bluish light is
found to consist of a stream of negative
electricity, whilst the reddish rays turn out
to be positively -charged molecules. There
are other manifestations with which we are
not at present concerned, but the presence
of the two streams shows that the gas con-
tained in the tube has been broken up into
" carriers " of positive and negative elec-
tricity, comparable with those created in
the process of electrolysis.

compare the mass of the electron with that
of hydrogen.

Faraday had already shown, in the case
of liquids, that each element is associated
with a definite and unalterable charge of
electricity. Actually when hydrogen is
liberated in electrolysis it takes 9.649
coulombs to produce 1 gramme -molecule of
the gas, from which it can be calculated
that the ratio of the electric charge to the
mass of the atom is only 10,000 to 1. This
is some 1,800 times smaller than the ratio
found in the case of the cathode stream.
Since the charge is the same in both cases,
the obvious conclusion is that the particles
forming the negative stream through
rarefied gas must be 1,800 times smaller

CONDENSER
PLATES

MAGNET

DEFLECTED
RAY

Fig. 2.-Deflection of the electron streams in a cathode-ray tube.

There is, however, one important differ-
ence. Sir J. J. Thomson found that the
stream of negative electricity, flowing from
the cathode to the anode. is always the
same in character no matter what gas is
contained in the tube.

With the aid of a magnet he first deflected
the stream through a measured angle.
This allowed him to equate the unknown
mass of the particles of the stream, the
charge they carried, and their velocity, to
the known strength of the applied magnetic
field and the measured angle of deflection.

He next used an electrostatic charge to
counteract the mag-
netic deflection TO PUMP
(Fig. 2). A com- f, GAUGE

parison of the elec-
tro-magnetic a n d
electrostatic fields of
force gave him the
velocity with which
the particles were
travelling. From
this he was able to
calculate the ratio
of the electric charge
carried by each par-
ticle to the mass of
that particle.
Eighteen Million to

One
This proved to be

1.8 x 107, or, in
round figures, 18
million to 1. Now,
as hydrogen is the
lightest known
chemical element,
the next step was to

SHORT -FOCUS
TELESCOPE.

Fig. 3.-A " cloud -
box " for observing the
rate of fall of charged
drops of moisture.

in mass than the hydrogen atom, which,
up to then, was regarded as the
smallest entity known in the physical
world.

When a small particle falls through air,
or a gas under the pull of gravity, it
acquires a constant limiting speed, which
depends in part on the size of the
particle, and in part on the viscosity
or frictional drag of the gas. A large
particle is only slightly affected by fric-
tion and falls freely, whilst a very small
one may be almost completely buoyed
up.

(Continued on p. 288.)
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MORE THAN 90 PER CENT
OF THOSE
SOUTH
AFRICA'S
LEADING
TEACHER

WHO
EXTOLS

WHO LIVE IN TOWNS ARE
PHYSICALLY ILLITERATE

The above statement was made by
Professor L. P. JACKS, late Pro-

fessor of Philosophy at Manchester
College, Oxford, and published in

a Sunday newspaper, during Jan-
uary, 1935. Professor Jacks con-
tinues :-

"Our educationists must enlarge their
vision. They must begin to see that the

training of the physique is as important as
the training of the mind-physical training is

too often regarded as a form of exercise alone.
Its status must be raised, and the teaching of
it must be looked on as a science, to be
entrusted to highly skilled people."

MAXALDING
IS THE MOST ADVANCED

FORM OF PHYSICAL AND MENTAL EDUCATION
inasmuch as the performer has to become skilled. But the various solutions
to the health problem, involving usually the idea of training en masse, are not
practical in the first place, and would not be satisfactory in any case,
BECAUSE EACH INDIVIDUAL IS A LAW UNTO HIMSELF.
And occupation must control the training ; thus :-

THE INDUSTRIAL AND MANUAL WORKER
must use stretching and control exercises that will re -adjust the skeletal posi-
tions and so prevent the occupational deformities that disable so many of our
workers. He must use exercises that will stimulate circulation, remove the
waste products set up in the blood and restore broken-down tissue ; without
the usual laborious methods that only fatigue and debilitate him.

THE CLERICAL AND SEDENTARY WORKER
must use exercises that will employ the neglected muscles, raise the chest -
walls (often collapsed through sitting at a desk), and bring the whole of the
muscular system into proper action by skilled and definite stretching, relaxa-
tion, contraction and control, in organized sequence. And all exercise, by
whomever used, should stimulate the interest and refresh both mind and body.

DIETETIC REQUIREMENTS ARE DIFFERENT
in occupations and individuals. And it
is due to a knowledge of these facts that
MAXALDI NG HAS NEVER
during the whole of its 25 years' existence,

SENT OUT ONE STEREOTYPED

LESSON OR TREATMENT
Each case is dealt with on its own merits. No
ridiculous claims are made, and all evidence
published is true, and all photographs are of
genuine pupils and not ancient and defunct
athletes. Maxalding will not double nor treble
your strength in 30 days, nor increase your height
by inches in weeks. But you can, through Maxald-
ing, applied to meet your needs, attain and retain
your full physical and health possibilities. No
apparatus, patent foods nor drugs are used or
required, any more than our supermen require
them. We have men to -day as perfect as at any
period of the world's history. But they are pro-
ducts of natural living, still simple to the clear-
headed.

AN INTERESTING TESTIMONIAL
A Gentleman, aged 21, who began Maxalding during
October 1934, reported on January 18th 1935 :-
" I no longer get fits of depression as I used to and
my general health is very good. I have gained
7 lb. since start of course and 11 inches round the
chest. Also I have added 1 inch to my biceps and
l inch round the thigh."

HERE IS ANOTHER
A School Teacher, aged 42, who began Maxalding
during November 1934, reported on February 1st
1935 :-
" I feel much better and brighter-aid a remarkable
thing happened two weeks ago. I was short-listed
for promotion. I put this down to an improve-
ment in my appearance and personality."

MR. SOANES IN A SPLENDID
EXPOSITION OF EXERCISE 4, M"

OF MAXALDING
Note the suppleness and bulk of the SERRATUS
MAGNUS MUSCLES, which are the main external
respiratory muscles. The stronger these muscles
are, the greater will the.rib-separation be at the
moment when the nerve -impulse of inspiration is
active. Mr. Soanes gained this condition by
MAXALDING.

STILL ANOTHER TESTIMONIAL
A Gentleman, aged 22, who began Maxalding dur-
ing December 1934, reported on February 4th
1935
" I have mastered the exercises without any diffi-
culty, and have I can assure you, become an
enthusiastic Maxaldite. Both the constipation and
indigestion have definitely receded. I have had
no need to take any drug since I commenced the
course."
All testimonials guaranteed genuine and unsolicited
under forfeit of £50 to this paper.

MAXALDI NG IS FULLY DESCRIBED I N
"NATURE'S WAY TO HEALTH
a 20,000 -words illustrated publication, published at 1/- net. But one copy will or"
be sent to any interested inquirer, living in any part of the world,

ePsk'

Nr

GRATIS AND FREE OF
ANY OBLIGA TION-
Kindly use the coupon or send a letter giving details of
your present condition of health and desires in the way
of improvement, and mention your

NAME, ADDRESS, AGE
AND OCC UPATI N-
I will then send you a copy of the trea-
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A 10 C.C. TWO-STROKE PETROL
ENGINE

The Brown Junior Engine for
Model Aircraft and Model Boats-
a most efficient featherweight

unit.

By

F. J. CAMM

The three views of
the Brown Junior

Petrol Engine, marketed in this country by Stuart -Turner Ltd., show the
unit as supplied, complete with tank, coil, carburetter and condenser.

RAPIDLY follow-
ing the recent
successes with

the 15 c.c. two-stroke
engines for model aircraft
and model boats, many
satisfactory designs have
keen produced of only
10 c.c., and in one case of
only 9 c.c. The illustrations
on this page show the Brown
Junior Motor, which is of
American origin but is
marketed in Great Bri" in by
the well-known firm of 6,,owart
Turner. Ltd., of Henley-on-
Thames.

I have had one of these
Brown Junior motors on test
for some weeks and am
thoroughly impressed with its
reliability, easy starting, low
weight, smooth running, and
particularly its low price. As
illustrated, it is supplied com-
plete with coil, condenser, car-
buretter, and petrol tank at the
inclusive price of only £6 10s. Additionally,
for convenience of testing it is supplied
mounted to a wooden case (really a dummy
fuselage) and is wired and ready for running.
Each motor is tested prior to dispatch and
it is neatly and safely packed in a dove-
tailed box with a sliding lid. The sparking
plug is only about one-third of the size of
the miniature plugs usually sold for model
engines. It really is a model in every
respect, and it is quite evident that the
design is the outcome of very careful
thought and experiment. The design is
practical and certainly combines light
weight and robust construction with good
workmanship. The specification at the
foot of the centre column gives important
details concerning this remarkably efficient
little unit.

Phenomenal Flights
Model aeroplanes driven by Brown

Junior motors have made phenomenal
flights in America as long ago as 1933. One
of them flew for 14 minutes 55 seconds,
another for 22 minutes 22 seconds, and yet
another for 28 minutes 18 seconds.

On May 19th, 1934, at the Eastern
States Meet, at the Newark Airport, model
planes powered with Brown Junior motors
took first and second place in the Gas
(i.e., petrol) Powered Class. The winning
plane made a world's record under the new
rule governing the amount of fuel allowed
per pound of weight. This 4 -lb. plane,

Specification of the Brown Junior Motor
/-in. Bore x 1 -in. Stroke = 10 C.C.

SPEED. -1,500 to 6,000 r.p.m. approximately
115 b.h.p., at 4,000 r.p.m.

TRACTIVE EFFORT. -2 to 21 lbs.
WEIGHT.-Engine, 61 ozs. Tank, coil and con-

denser, 5 oz. Battery, propeller and petrol, 9 oz.
Total, 201 oz.

HEIGHT.-Above bearers 31.1 in. Width overall 21 in.
LENGTH-Including petrol tank, 5 in.

CRANKCASE.-Die-cast aluminium silicon alloy.
Crankcase bearing is of bronze with oil grooves.

CYLINDER.-Alloy steel, machined from the solid.
The bore is honed. Carburetter and transfer
passage brazed on.

PISTON.-Alloy steel, machined from the solid.
Hardened, ground and lapped to perfect fit.

GUDGEON PIN. --Tool steel, tempered and lapped ;
full floating type ; retaining washer prevents
scoring of cylinder.

CONNECTING ROD.-Steel drop forging ; big and
small end bearings hardened and lapped.

CRANKSHAFT.-Steel drop forging. Heat treated
and finished all-over. Drilled for lightness.
Bearings hardened and lapped.

TIMING GEAR.-The cam is alloy steel hardened.
Contact breaker is fitted with adjustable tungsten
points and timing is adjustable.

CARBURETTER. --The jet is adjustable by the
needle valve on top. The air inlet is controlled by
the horizontal cap with micrometer adjustment.
The petrol is sucked direct from the sump of the
petrol tank, which has capacity of 2 oz. for 10 to
12 minutes running. There is a petrol filter at the
entrance to the carburetter suction tube.

SPARKING PLUG. -; in. 24 S.A.E. thread ; may be
taken apart for cleaning.

IGNITION COIL AND CONDENSER.-Light weight ;
oil, petrol and waterproof. They have been spe-
cially developed for this engine ; 2 standard flash
lamp cells are required.

which was
allowed oz. of
gas for each
pound of weightflew for 6

minutes 7 seconds on
the oz. of fuel
allotted to it, and this
performance is con-
sidered quite a

remarkable one.
Still more remarkable was

the endurance flight made on
May 28th, 1934, when
another plane, powered with a
Brown Junior motor, flew

from the Central
Airport, Camden,
N.J., to Arm-
strong's Corner
(near Middletown),
Delaware, a
distance of fifty-

four miles-the plane re-
maining aloft 2 hours 35
minutes and 391 seconds.
The Brown Junior carried

the plane over three States (New Jersey,
Pennsylvania and Delaware), on about
17 oz. of fuel, and attained an altitude
of 8,000 ft.

Again, at the National Meet held at
Akron, Ohio (June 28th, 1934), the model
planes which took the first five places in
the petrol -powered class were all powered
with Brown Junior motors.
An Endurance Flight

The model aeroplane which made the
endurance flight on May 28th, referred to
above, was built by Mr. M. B. Bassett, of
Philadelphia, who is nineteen years old.
During the flight it was followed by an
aeroplane piloted by Mr. Jack Byrne, of
Camden, who was a pilot in the War. His
passenger was Mr. V. R. Fritz, Field
Director of the Philadelphia Model Aero-
plane Association, who made the arrange-
ments for the flight.

Mr. Byrne described his experience in the
Philadelphia Evening Bulletin (May 29th)
as follows :-

" After leaving the airport, the model
kept circling so fast that we could hardly
keep up with it. As its 17 -oz. load of gas
was being used up, it began to climb so
speedily that it caught up with us and for
the rest of the trip it was flying at the same
height as we were.

" It headed over South Camden to
Gloucester, crossed the Delaware to South
Philadelphia, sped over the Navy Yard and

(Continvod on page 280.)
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A view of Slipper Mill, Sutter, from below the dam
at low tide

DURING the last century there has
been an enormous development in
transport, industry, and domestic

amenities based on coal ; but it is an
alarming fact that our coal supplies are
strictly limited. Estimates as to duration
naturally vary, since future consumption
cannot be definitely stated, and the possi-
bilities of still deeper mines are not fully
understood, but it may be assumed that
we shall have used all our coal within a
period somewhere between one and two
centuries from now, and long before that the
price of coal will have risen sufficiently to
kill some industries and cripple others. If
we do not deal with the problem while there
is time, a future generation will have to face
a crisis vastly worse than anything suffered
during the War. Think of it ! No coal, no
gas, no electricity-trains and trams would
cease to run, and ships lie rotting in har-
bour. All our factories would close down,
and our unemployed population would be
living in unwarmed, unlighted
homes, where even the radio was
silent 1

Meanwhile countries which have
developed water power, such as
Norway, Sweden, Finland,
Switzerland, (Austria, and
Italy would carry on
" business as usual," but we,
alas,i have no high moun-
tains, and so cannot tap
the energy of mountain
torrents.

HOW SEA
POWER MAY
YET HELP
MECHANICAL

INDUSTRY

Twenty Thousand
Million Units of
Electricity

There remains
the mighty power of the tides,
which in Britain are the highest
in the world, with the sole exception of those
in the Bay of Fundy. In the Bristol
Channel a rise of 40 ft. is not unusual, and
rises of 30 ft. are found all round our coasts.
Here, then, is a power which can be tapped
in every creek and inlet from Land's End
to John o' Groat's, and from Cape Wrath
to Dungeness. It could easily supply the
twenty thousand million units of electricity
which will presently be needed by our vast
electric grid, and there will be enough left
to keep essential services and industries
going. Some years ago a suggestion was
made by an eminent engineer that we
should harness the mighty tides of the
Severn by constructing a gigantic barrage
across the mouth of the river, which would
also provide a main -road short cut to

lftrimms.
(Right). The outfall

from the wheel and dam
at the Slipper Tide Mill,
showing the amount of
head obtained, and (Is!)
the dam and sluices of
the Slipper Tide

Mill.

Wales. The scheme was denounced
as visionary did impracticable, but
something of the kind may well be
built in the future. Actually tidal
power can be harnessed in this way,
and there are in this country several
old tide -mills which are still running,
and have been working without a

Emsworth Tide Mill from below the dam at low tide.

hitch for a couple of centuries or so. The
method is the same as the Severn plan,
except that mill -wheels are used instead of
turbines.

A dam is constructed across the mouth
of a tidal creek or river and fitted with
sluices. When it is full at high tide, the
water is held back until the level below the
dam has fallen sufficiently to permit the
mill -race to get away. Then the mill is
started, and can run until the rising tide
clogs the outfall ; so the mill stops and the
sluices are opened to enable the tide to
refill the pond above the dam. These
" ponds " in tide -mills hold a vast amount
of water ; at Birdham Mill in Sussex there
are two connected by sluices and holding
ten and thirteen acres respectively.

The main advantages of a tide -mill are
these-no drought can interfere with water
supplies, and no frost can solidify them.

!Hine Tide Mill at New Forest, Hants
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Inactive Periods
The chief disadvantage is that it is im-

possible to run the mill continuously
throughout the twenty-four hours, as there
is a period before and after high tide when
the mill cannot run. The length of the
period depends upon the level at which
water is admitted into the pond, but in
most of the working tide -mills the running
period is from five to six hours for each
rise of tide, that is, ten to twelve hours in
each twenty-four.

In a hydro -electric scheme this difficulty
could be overcome by pumping water to
reserve ponds at a higher level in order to

Wootton Tide Mills, Isle of Wight. Note the sluices on the right.

keep some turbines running when the main
battery was stopped by high tide.

Readers who are interested in the subject
c3,n still see tide -mills at work around our
coasts, and the following are still running :

Eling, near Totton (Hants) ; Wootton,
near Ryde (Isle of Wight) ; Emsworth
(Hants) ; and Slipper, just over the county
border in Sussex ; Birdham, near Chichester
(Sussex) ; and Woodbridge, in Suffolk.

Woodbridge Tide Mill, Suffolk.
from the pool above the dam.

In addition, there were
fiirmerly tide - mills working
in the following places, but it
is not certain if they are still
running :

Bembridge (Isle of Wight) ;
Fishbourne and Shoreham
(Sussex) ; and Walton -on -the -
Naze (Essex).

Mountain Electric Stations
It should be mentioned

that the power from tide -
mills is exceedingly cheap, and this
has enabled the flour mills worked this
way to stand against the brutal competition
which has killed nearly all our old river
water mills. It is calculated that water-
power in Norway costs, since the War,
one -tenth of a penny per unit, while in pre-
war days the almost incredibly low figure
of twelve shillings per horse -power year was
quite usual. These mountain electric sta-

tions, however, have one advantage, and
that is the tremendous head of water,
which enables a tiny jet to produce enor-
mous energy. Thus at the Fully Station,
in Switzerland, with a head of over 5,000 ft.,
the water leaves the nozzle at a speed of
590 ft. per second, or nearly the same
speed as that attained by the winner in
the Schneider Cup Race, and seven times
the speed of an express train. The jet of
water is less than 1k in. in diameter, and
gives a pressure of 1k tons per square inch.
If this water struck a man's body it would
go through like a bullet, and would smash
him to pulp !

Our tidal turbines would be large and
now, not small and fast as in mountain
regions, but when finished there would be

A view of the interior of a cutting mill. The stones
rotate inside the wood casing.

practically no running costs. The main
item of expenditure would be in the con-
structional work, and especially in making
the dams, and this would employ large
numbers of unskilled labourers.

A 10 c.c. TWO-STROKE
PETROL ENGINE

(Continued from page 278.)

the Philadelphia airport and thence to
Chester. Here the wind changed and it flew
back over the river to Gibbstown, N.J., with
us in close pursuit all the time.

" Then the model led us a merry chase
to Salem, where it gained its greatest
altitude, that of 8,000 ft. We thought we
might lose it for a while. The wind changed
once again and the plane crossed Delaware
Bay to Delaware City. Shortly after
reaching the Delaware side, the motor
' conked ' at a height of 8,000 ft. The gas
load was exhausted.

" All we had to do now was to watch the
ship glide lazily in circle after circle. I
would never have believed it if I hadn't
seen it myself. That little plane glided
ten miles. Fritz and I were almost pop-
eyed, following it. After a 20 -minute glide
the ship landed in the pasture in the midst
of a herd of cows, who didn't even notice it."

The straight-line distance from Camden
Airport to Armstrong's Corner is fifty-four
miles, and the pilot estimated the distance
actually flown by the model at 180 miles.

Messrs. Stuart Turner Ltd. have devel-
oped a special electron propeller for this
engine. It is light-only two-thirds the
weight of aluminium, having the great
advantage over wood that in an accident it
may bend but will not break, and may be
straightened for further use. It is 14 in.

in diameter, 9 in. pitch, weighs 3 oz. and
costs 12s. 6d.
The A. E. Jones' " Andrich " 1935 Model

Petrol Engine
The engine illustrated below is a feather -

View of the A. E. Jones " Andrich" 1935 Model
Petrol Engine.

weight high performance internal combus-
tion engine of only 9 c.c. capacity operating
on the two-cycle principle, using petroil
mixture.

Its weight, complete with sparking plug,
contact breaker, carburetter, and two -
minute petrol tank, is only 8 oz.

The cylinder is produced from a solid
bar of steel, specially heat - treated to
ensure a glass - smooth bore and hard-
wearing properties, and the piston, fitted to
fine limits, is of aluminium alloy fitted with
two rings -16 in. wide.

The gudgeon T in is of steel, hardened,
tempered and ground, and fitted with
bronze retaining caps, whilst the connecting
rod is machined from solid duralumin.

The crank case is an aluminium casting
of light weight, specially strengthened and
webbed to withstand shocks likely to be
encountered when used on model aircraft.

The main bearing is an iron casting
pressed in.

Contact breaker of special design incor-
porating totally enclosed contact points
(oil -proof).

The engine will drive a 13k in. diameter
propeller at 3,600 r.p.m. Estimated B.H.P.
0-125.

Interchangeable petrol tanks may be
fitted instantly to give any duration of
flight. Engines run on Shell No. 1, and
" Mobiloil," proportion 6-1. Price £6 6s.

POWER -DRIVEN MODEL AIRCRAFT.
By F. J. CAMM.

1/-, or 1/2 by post from Geo. Newnes, Ltd.,
8/11 Southampton Street, Strand, W.C.2.
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SUPPORT

Fig. 1. Construction details of the winding
apparatus.

THE construction of an ignition coil
necessitates great attention to details.
Those readers who have made spark

coils will understand the care necessary,
and have little difficulty with the work.
In the first place do the winding on a
perfectly clean table, but if the ordinary
workshop is used, place papers on the
bench to exclude all dust and metallic
filings, etc. It is also necessary to work
with perfectly clean hands when winding
the secondary.

Two types of coil are described ; one for
use in model boats and, aeroplanes where
weight and size are of great importance,
and the second is for engines up to 1 B.H.P.
where the above factors are of little account
and the coil can be run from an accumu-
lator. In practice two types of coil are
used, namely, with and without a trembler,
but the winding details are the same, the
only difference being that an interruptor is
fitted to the trembler coils. The condenser
is the same except that it is connected
across the contacts on the engine, instead
of on the coil.

TO EARTH

111111111

TO EARTH

of

COIL CONTACTS

CONTACT MAKER

Fig. 2.-A circuit for a trembler coil.

TO PLUG

NOE NSER

Construction of a Light -weight Coil
The core consists of a number of soft iron

wires packed into a bundle 3i in. long and
1$ in.in. in diameter. It is essential that the
core be dead soft, and even if the wires are
bought annealed, they should be brought to
a dull red heat and allowed to cool slowly.
The wires should then be immersed for some
time in dilute sulphuric acid (1 part of acid
of S.G. 1.260, to 20 parts of water), until
most of the scale is dissolved, and on
removing, wash in plenty of water and dry
in a hot oven. If, when bought, the wires
are straight and cut to the required length,
they must be annealed. Obtain a piece of
rod 3 in. long and 176 in. in diameter, and
wrap it with two turns of stiff brown paper,
each of which must be secured with good
shellac varnish. When dry, remove and
pack with clean wires 3i in. long. With a
trembler -type coil, one end of the core
must be ground or filed quite flat, so as to
present a perfectly flat surface to the arma-
ture. Two cheeks are cut from On.

MAKING This article deals with two types of
coil, one being for model boats and

aeroplanes where weight
and size are of great im-
portance, and the other for
engines up to I B.H.P.

where the
above factors
are of little
account.

IGNITION
ebonite 2f in. in diameter and drilled so
that they are a tight fit on the core, but
with a trembler coil, one cheek (on which
the interruptor and terminals are fixed)
must be made of fin. ebonite. The
primary is wound with three layers of
No. 22 enamelled wire. Drill a small hole
in one cheek close to the core, and pass
6 in. of wire through from the inside. Now
commence winding, putting the turns on
evenly and tightly, and packing each one
close to the preceding one. Continue until
all the layers are on (there is no need for an
insulating layer between the primary
wires), and pass the end of the wire out
through a small hole in the cheek as before.
Coat the primary with several layers of
shellac, allowing each to dry before the next
is applied. Now wind on five layers of
brown paper, securing each turn with

SECONDARY

COIL

PRIMARY

CONTACT MAKER

Fig. 3.-A circuit for a non -trembler coil.

shellac. The primary should then be
tested for continuity.

The Secondary Winding
The secondary is wound with 3 oz. of

No. 40 enamelled wire and to do this, a
winder, and several other small and simple
pieces of apparatus, must be made. Make a
frame from fin. wood, by nailing two pieces
2 x 4 in. to a suitable base about 5 in.
apart. Slots are then cut in the uprights
to accommodate the coil chucks. Drill a

hole to a depth of I in. in a block of
hard wood 1 in. square and in. thick, and
then finish the drilling with a fin. drill.
A bolt is then passed through the hole and
secured with a nut. Two similar chucks
are required, but one is fitted with a crank
handle. The bolts should be about 2 in.
long so that there is no possibility of the coil
slipping out of the supports. The crank
arm, about 2 in. long, is secured to the end
of one of the bolts, the core is pushed as far
as possible into the chucks, and the whole
is placed in the supports. Everything
should be tested before the actual winding
is commenced, and if the core moves or is
too slack a fit in the chucks, it should be
cemented in with sealing wax (see, Fig. 1).
Each layer is separated from the previous
one by two turns of waxed paper, which is
cut into strips just wide enough to go
between the cheeks. Obtain a flat tin
tray and fill it to a depth of I in. with
molten paraffin wax, and in this, soak the
strips of paper, keeping one pile soaking
while the other is being used. Keep the
wax molten by placing. a small electric

C ILS
lamp above it, or actually in the wax, if
there is room.

Winding Operations
The wax used must be of good quality

and free from dust, and, when melted in a
test tube, a sample should not give a preci-
pitate and should be quite clear (candle wax
cannot be used). Arrange the bobbin of
wire in a stand so that it will turn freely,
and when all is ready the winding can be
commenced. Put two layers of waxed
paper over the brown, allow it to dry, pass
the end of the 40 -gauge wire through a
email hole in one ebonite cheek and com-
mence to turn the coil, placing the first
turn f in. from the cheek. Guide the wire
carefully with the fingers, taking care that
no two turns cross and that each turn is
close up to the preceding one. Stop
winding f in. from the end cheek, paint the
layer with molten wax with a soft hair brush
and then put on two layers of waxed paper,
pressing it down to leave a smooth surface
free from air -balls and excessive wax.
The next layer is then wound back again
and the process repeated until all the wire
has been used. When taking the wire from
one layer to the next the turns must be
taken round with the paper as follows.
Place the paper from the bobbin under the
wire, and then thus winding
both the paper and wire on to the coil.
The exact diameter of the secondary will
depend on the worker's skill, but it should
be about 2 in. Great care must be taken
to see that the turns do not go nearer the
cheeks than I in., and that each layer is
given a good even coat of wax. To finish
the coil, select a length of cardboard or
composition tube, cut it to the exact size
and fit it over the cheeks. This can be
sealed at each end to protect the windings
from moisture and mechanical damage.
A coil, used as a non -trembler unit only,
requires fitting with connecting wires ;
terminals are not used because of the
increase in weight, and also because in a
piece of apparatus of this type, they are
unnecessary. The connecting wires are
soldered to the fine
secondary windings
near their exit
holes, and are then
cemented into them
with sealing wax.

The two cir-
cuits shown in
Figs. 2 and 3 show
how the coil is con-
nected, and refer-
ence to these will
give details of the
ignition systems.

When fitting the
coil with a trembler, si

start the winding at /4 FOR BOTH
one cheek and finish SIZES
at the other, so that
a primary and secon-

Fig. 4. -A suitable
design for a trembler.

9/l6 FOR SMALL COIL
3/4" LARGE "

HOLE FOR
PLATINUM RIVET

FIXING HOLES
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dary lead are at each end. If it is desired
to connect the primary and secondary
together, this is best done at the interrupter
end. It is a good plan to finish the secon-
dary windings at opposite ends, even if an
interrupter is not being fitted.

The Trembler
This must be fitted with platinum con-

tacts and is cut from thin clock spring
.015 in. thick to the pattern shown in
Fig. 4. It is softened, drilled where holes
are marked, retempered, and then cleaned
up. The trembler is riveted to a piece of
aluminium so that it is in. above the core,
the aluminium being secured to the ebonite
by screws passing through it and tapped
into the ebonite. The platinum contact,
which is of No. 18 gauge, is riveted into the
hole in the armature and then cleaned with
fine sandpaper. The bridge is made from
aluminium, and is supported on blocks
1 in. above the armature. The contact -
screw must be of a fine thread (about 40 per
inch), and fitted with a lock -nut made by
drilling and tapping a }-in. diameter 1 in.
thick disc of aluminium. The contact
screw is of brass and has in. of platinum
wire soldered to the tip. Clean off all flux
and see that the screw turns freely, but does
not wobble in the bridge. If the aluminium
wears too quickly it may be tightened up
by the method shown in Fig. 6 which gives
other details of the trembler. Connect up
the coil as in Fig. 3, securing the wires
under the various parts before the screws
are finally driven home.

The condenser consists of 15 sheets of
aluminium foil 1 in. x lf in. interleaved with
sheets of mica in. x lf in., the whole being
tightly packed together with alternate
aluminium strips sticking out * in. at

for engines up to 1 b.h.p. is carried out in a
similar manner, except that the secondary
is wound in two sections. The core is
made of dead -soft iron wires 6 in. x 1 in.
The primary consists of two layers of No. 18
D.C.C. wire wound neatly and tightly and
varnished with shellac. The insulating
layer over it must be of at least eight layers
of brown paper. Cut a disc of 1 in. ebonite,
21 in. in diameter to fit tightly over the
insulating tube, and mount it in the centre
of the core. Mount the coil as before, pass
the end of the secondary under the disc
and wind outwards, starting f in. from the
ebonite. Proceed with the insulation as
before, and when half of the secondary has
been wound to a depth of 21 in., finish
winding at the outer end of the coil, leaving
about 6 in. of wire for connections. The
second half is wound in the opposite
direction. Connect the end of the secon-
dary projecting through the ebonite disc,
to the end of the winding coil, making a neat
soldered join and continue as for the first
section, winding outwards, finishing off at
the end of the coil.

For a non -trembler coil, make a box,
fitted with an ebonite panel, to easily
accommodate the complete apparatus, and
on the panel mount four terminals for the
primary and secondary circuits. The coil
should be mounted on small wooden blocks
and the box should then be filled with
molten battery sealing compound. Heat
the compound gently, until it is just suffi-
ciently fluid to pour by its own weight, and
completely fill the box and secure the lid.

For a trembler coil a similar box is made,
but the ebonite end is drilled to take the
core so that it will project about * in. In
this case all the interrupter parts must be
secured before the box is filled with the

compound. It is usual

Fig. 5.-Showing the completed inter

opposite ends. Bind everything firmly
with silk. Solder a lead to each set of
plates and connect them to the interrupter
if it be on the engine or coil. In the latter
case, the circular protecting tube should be
lengthened by about 1 in. and the condenser
packed in this space, leads being taken up
to the trembler outside the tube. Before
sealing the end with a disc of wood fill the
space with molten paraffin wax, as this not
only serves as an insulator, but keeps the
condenser firm and prevents damage due
to vibration.

To test the coil, connect it in series with a
2 -volt accumulator and arrange the high-
tension leads about in. apart. A spark
Should pass, and with a little careful adjust-
ment, it ea I be increased to 1 in. or fir in. ;
with 4 volts a slight increase should be
noted.

A Large Coil
The construction of a large coil suitable

to connect one end of
the secondary to the
earthed primary ter-
minal, thus dispens-
ing with one terminal.
When this method is
adopted, remember to
connect the frame of
the engine to the
correct pole of the
battery, in order to
complete the H.T.
circuit. In this article
most of the coils have
been fitted with two
H.T. terminals so that
readers can more
easily adapt them to
their existing engines

rupter. and experimental
work. This inter-

rupter is very similar to the previous one,
but brass is used instead of aluminium.
The Platinum Contact

This is riveted to the blade as before,
and is of No. 16 platinum wire, the contact
screw is in. in diameter and 40 t.p.i.,
and is fitted with a lock -nut of }-in, brass.
The cross -piece is of }-in. brass, supported
on 1 -in. blocks, the various parts being
shown in Fig. 5. The blade is riveted
to a }-in. strip and is then bolted to the
ebonite, the connections being made as
in the sketch. The condenser consists of
30 sheets of tinfoil 2 in. x 3 in. interleaved
with waxed sheets of paper in. wider
than the foil. Place a piece of paper on
the bench, and on it put a piece of foil
with the end projecting in. over the paper.
Now place another sheet of paper over
the first and then a piece of foil projecting
at the opposite end, and repeat until all
the material is used. When finished bind

the sheets together with silk threads and
press them together with a warm flat iron.
Solder a No. 18 copper wire to each set of
plates and immerse them in molten paraffin

TAP A SUITABLE SIZE

Fig. 6.-The method of locking the contact screw in
the aluminium.

wax. When the condenser is mounted in
the box by the coil, the two must be
separated by a sheet of }-in. glass before
filling with the sealing compound, and the
connections are made to the bolts of the
armature and bridge.

COLOURED ALUMINIUM
DETAILS OF A NEW PROCESS

ANEW aluminium alloy possessing
remarkable properties has recently
been perfected.' It is fire -proof, will

not corrode, and can be hardened to such
an extent that it will cut glass as easily as
a diamond. Another feature of the alloy is
that it can be produced in any " self -
colour " with a' permanent lustre, thus
making it suitable for decorative work such
as house tiles, shop fronts, etc. It is also
stated that the surface renders the com-
plete metal part non-conductive to elec-
tricity. The manufacture of the alloy will
be carried out by a huge factory, now being
erected on the North Circular Road.

The Inventor
The inventor of the processes is Dr.

Charles Robert Huges Gower, a Welsh-
man, who has been experimenting with the
alloy since the War. The colour is pro-
duced by dipping the alloy in an electro-
lytic bath, which converts the surface of the
alloy into aluminium oxide, microsco-
pically pitted. It is then dipped into dye
of any required shade, and the colour is
subsequently sealed within the surface
pores.

Seventeen factories have already started
work on the material in Germany, and we
learn that it will be used in the Zeppelin
works. For cooking utensils the sealing is
accomplished with a silicate, thus giving,
literally, a glass finish. The vessels so
treated cannot stain, and their powers of
resistance to burning are remarkable.

Other Uses
As well as being a durable and decorative

material, it may be used in the future
design of the bodywork of motor vehicles.
Already we learn that in the United States
the pistons of cars are being subjected to
the treatment in large quantities, no doubt
owing to the wear -resisting, heat -resisting,
and non -corrosive properties of the finished
product.

PRACTICAL TELEVISION
6d. Monthly.

All the Latest news about the new
hobby. Lavishly Illustrated.

Published by GEO. NEWNES LTD.,
8/11 Southampton Street, Strand, W.C.2
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SCALE MODEL

AIRCRAFT

A photograph of the
completed model of
the D.H. Gipsy Moth.

THE D.H.
Gipsy Moth
is perhaps

one of the most
popular types of
aircraft ever de-
signed, and one
scale model tat
least should be
in every con-
structor's model aerodrome.

Below is shown a list of the parts which
are required, the dimensions given referring
to the size of wood from which they are cut.
General remarks on choice of wood and the
methods of working were given in last
month's issue.

Some of the items in the list show
the actual length of the wood required to
pass into the fuselage ani not to the length
shown in the drawings.

The Fuselage
Start by making the fuselage, which

forms a base to which most of the other
parts can be fitted. Next add the engine
cowling, the tail piece and the elevators.
The cowling is glued in position, but the
tail piece and the elevators have additional
fixing pins. The interplane struts are oval
and can be made, as all the other struts,
from narrow strips of wood cut from three-
ply. Plane off one edge of a piece of three-
ply, having the top layer of suitable thick-
ness, 05 in. approximately, set a cutting
gauge to the required width, and carefully
cut through the top layer only. Then lift
the strip by inserting a chisel under the end.
Keep the back of the chisel flat and the strip
will lift without' cracking. Sandpaper the
strips to round off the corners, and when
these carts have been fitted, clean up the
fuselage and give it a preliminary coat of
paint.

The Wings
Next make the wings, which are similar

to each other, in main dimensions. The
insides of the top planes are radiused off
to meet the petrol tank, and forms the cut-
away for the pilot. Ailerons are fitted to
bottom planes only, and can be made to
work as described for the D.H. Comet (see

LIST OF PARTS FOR Ayth SCALE
MODEL D.H. GIPSY MOTH

Long. Wide. Thick.
Fuselage . . . 5.5 6 .85
Petrol tank . . 8  6 25
Wings-four . . 3.3 1.1 15
Elevators-two . 1.1 1.05 1
Fin and rudder . 1.1 1.25 1
Interplane Struts-

Centre-six . 1.1 .05 diam.
Bays-four . 1.4 1 05

Under -carriage struts-
Rear vee . . 1.4 .05 diam.
Forward-two . 1.5 05 diem.
Axle . . . 1.8 .05 diam.
Shock absorbers .6 15 05

Spinner . . . .3 35 diam.
Propeller-two . .8 .2 75
Cowling . . 1.5 4 15
Wheels . . . .7 diem. 15

A SCALE MODEL
D.H.GIPSY MOTH
The Second Article of a Series dealing with Scale Models of

most of the present-day Aeroplanes

last month's issue).
T h e interplane
struts are not cut
to shape until
after they are
fitted into the
wings, as the
narrow points

would be very weak without additional
support. The ends are shaved off to a point
and enter holes drilled in the wings. The
holes are drilled at an angle to give the
wings the necessary incidence and stagger,
and the struts are then glued and pressed
into the holes, until the gap is of the correct
dimensions. The protruding ends of the
struts are then cut off, sandpapered flat,
and any holes filled with plastic wood or
putty.
The Petrol Tank

Next make the petrol tank and pass a
pin, with its head cut off, right through
from end to end, to make additional support
for the wings. Two pins are also fitted
near the bottom of the fuselage to secure
the lower wings. Glue the ends of one pair
of wings and press the bottom wing in
position, and then glue and fit the petrol
tank. The second pair of wings should
now be fitted, making sure that the stagger,
incidence and dihedral of the wings
correct. It may be .advisable to set the
plane on little blocks of wood to keep the

wings in position whilst the glue is drying.
The remaining six interplane struts are
secured with glue only, the lower ends
being cut to fit against the fuselage and the
upper ends to the junction of the tank and
the wing. These struts should be fitted one
after the other, allowing each to set hard
before fitting the next. When these have
been attached, shape the ends of the four
large interplane struts to a sharp point
where they enter the wing surfaces ; the
rigidity of the structure now allowing this
to be done without feat of the struts
snapping off.

Now go over everything and smooth off
any roughness on the paint and give the
final coat. The photograph shows the
model just previous to this operation. The
under -carriage is shown fitted, but it is
better to leave this off until the final paint-
ing of the underside is completed.
Colouring the Model

Fuselage, wings, etc., red ; panels on
each side of fuselage, cream ; struts and
under -carriage, yellow ; wheel rims, grey ;
discs, red ; bosses, cream. The movable
controls, rudder, etc., can be lined with
black and filled with yellow. The registra-
tion letters which appear across the whole
of the upper surface of the top wing and
the under surface of the lower wing, and
also from the back of the pilot's cockpit

(Continued on p. 288.)

Constri.ctional details of
the model.
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AN A.B.C. OF
ENGINEERING
TOOLS

(Continued from page
238, February 1935

issue.)

Metal Piercing Saw
ALIGHT saw with an adjustable frame

for taking different lengths of saws;
used for cutting holes or piercings of

varying shapes in sheet metal or other light
work. To start the saw, a small hole is
first drilled so that the saw blade can be
passed through before being clamped in the
frame (see Fig. 11).
Micrometer

A precision tool for making measurements
to very fine limits. Fig. 12 shows a common
form of micrometer, of which there are
several patterns, consisting of a U-shaped
frame A, carrying a fixed stop, or anvil B,

thimble
moves in one
complete
revolution,
i.e., 1/40 in.
To read a
micrometer,
count the
number of
divisions that
are visible on
the scale at E, multiply this number by 25
(the number of thousandths of an inch that
each division represents), and add to the
product the number of that division on the
thimble D, which coincides with the datum

line on the
part E. The
result will be
in the dia-
meter of the
part being
measured in
thousandths

of an inch.As the
numbers
opposite

every fourth
division of the
datum lineindicate
hundreds of

72471M.-1

Fig. 11.-A hacksaw and metal piercing or jeweller's saw.

and a sliding adjustable rod C. The other
end of the rod, which is inside the sleeve, or
thimble D, usually has a screw of forty
threads per inch cut upon it, so that one
complete revolution of the thimble will
cause the rod C to move in or out a. distance
of 1/40 in., thus increasing or decreasing
the distance between the anvil and the end
of the rod C by that amount. The bevelled
edge of the thimble is divided into twenty-
five equal parts, so that if it is turned
through one of these divisions only, the rod
C will move exactly 1/1,000 in. The cir-
cular part E of the frame is also divided
into a number of divisions, each one being
equivalent to the distance the edge of the

Fig. 13.-Flat-ncsed pliers.

thousandths it
is a simple
matter to take
the reading
mentally. For
example, if
the thimble
were screwed
out, so that
the graduation
1 and three
additional

sub -divisions were visible, and that gradua-
tion 10 on the thimble coincides with the
datum line, as in Fig. 12, the reading then
would be 0.100 0.075 + 0.010 = 0.185 in.

Pliers
For bending or cutting wire or metal

strips, and for holding small work, or for
use as a wrench for round rods, etc. There
are several types of pliers, and two of the
most common patterns in general use are
round -nose pliers and flat -nose pliers (see
Figs. 13 and 14). Other patterns are gas

Fig. 14.-Round-
nosed pliers.

Fig. 9.-(Left.) A
ratchet drill.

Fig. 10.-(Left) Three forms of twist drills (square
taper shank, straight shank and morse taper shank),

and (right) a taper reamer and parallel reamer.

pliers, taper -nose pliers, snipe -nose pliers,
and glass pliers.

Ratchet Brace
In cases where a hole has to be drilled in

a confined space, or on work where a drilling
machine cannot be applied, an engineer's
ratchet brace is used. The drill is held in a
socket in the end of the brace, which is
caused to slowly rotate by moving the
ratchet handle backwards and forwards.
The drill is fed into the metal, being drilled
by means of a central screw which is
threaded into a pointed end piece, the
point of which takes a bearing against
the portion of the machine or casting
directly opposite the hole to be drilled. In
cases where a ratchet brace is used for
drilling girders, railway permanent way,
and similar work, a special angle frame is
clamped to the metal being drilled, to take
the thrust.
Reamer

A tool having a series of grooves, or flutes,
round its surface forming cutting edges. A
parallel reamer is used for enlarging holes
already drilled and for accurately finishing
a hole to a particular size. In use, the tool
is turned round by means of a wrench
which grips the squared end of the shank.
Holes which have afterwards to be reamered
should be drilled only slightly smaller than
the finished size, so that only a small
amount of metal is left for the reamer to
remove. For finishing taper holes for taper
pins a taper reamer is used, and this is
fluted in the same manner as the parallel
reamer.

0

B C

1111:115 .

10

Sr.
E

D

Fig. 12.-The micro-
meter. An enlarged
view of the thimble and
barrel is shown above.
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which cuts the thread is split across the
centre, each half fitting in the holder or
" stock," which is provided with an

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

Fig. 15.-Three types of
soldering - iron. (Left to
right), the electric, straight

and hatchet.

Scrapers
Tools used for finishing

2 machined surfaces, which
must be true, such as the
working surfaces of a slide -
rest, bearings, or the face of
a surface plate. Scrapers
are made in a number of
different patterns, and three

Fig. 16.- in common use are of
Spring dividers. triangular, rectangular, and

half -round sections respec-
tively. They are made of cast steel, ground
after hardening to form cutting edges, and
are provided either with wood or metal -
handles, the latter being knurled to afford
a firm grip. (Fig. 17).

Screw Plate-See Stocks and Dies.

Scriber
A tool used for marking the surface of a

machine part, or casting, for locating the
position of holes to be drilled, and other
purposes. There are two patterns in
general use-one is straight with a point
at one end, and the other a double -ended
tool, one of the pointed ends being bent at
right angles. They are made of tool steel,
properly tempered, and are knurled over
the centre parts to afford a firm hold.

Snips-See Tinmen's Shears.

Soldering Bit
A tool used for making soldered joints

with soft solder. The shaped end, which
has to be heated in a gas flame or fire, is
made of copper. Two patterns in common

use are the straight bit
and the hatchet bit,
shown in Fig. 15. There
are also electrically
heated soldering irons,
or bits, with a heating
element inside the bit.
To the handle is fitted a length of flex with an
adaptor for plugging into an ordinary lamp -
holder. An electric soldering iron gives an
even temperature all the time it is in use,
and is very economical in current, con-
suming about 60 watts. Over sixteen hours'
use is therefore obtained for 1 unit of elec-
tricity.

Spring Dividers
A similar tool to com-

passes, and used for marking
out circles and curves, and
for dividing and spacing out.
The legs have a special
spring joint at the top
which tends to keep them
apart, the necessary adjust-
ment being made by turning
a milled nut on the threaded
spindle. The knurled pro-
jection at the top, which is
held between the finger and
thumb, facilitates the mani-
pulation of the dividers when scribing
circles or spacing out the positions of holes
(see Fig. 16).
Square-See Steel Square.
Stocks and Dies

Used for external threads on rods, tubes,
or other cylindrical metal parts. The die

Fig. 18. --Various screw -cutting tools. Stocks and dies and taper, second and plug taps.

adjusting screw for applying pressure to the
movable half of the die when cutting the
thread. The dies are interchangeable, so
that any diameter of thread can be cut
within the capacity of the stock.

For cutting the smaller sizes
of threads all the dies are
arranged together in a row in
one stock, the adjusting screw
applying pressure on the end
die. This pressure is trans-
mitted to whichever pair of dies
are being used.

In another pattern the dies are
in one piece, circular in shape,
but split on one side. The depth
of the cut can be regulated by
turning the adjusting screw.

For cutting external screw
threads of small diameter, up

to about + in., a screw plate is sometimes
used. This consists of a cast steel plate
having a series of tapped holes of various
diameters. The holes are slotted at the
sides to form two, three or four cutting
edges, according to the size of thread to be
cut. When in use the plate is worked to

Fig. 17.-Three types of scraper-half-round, flat and triangular.

and fro by means of the handle on one
end.
Surface Gauge

A tool used in conjunction with a sur-
face plate (which see) for marking out the
surface of a casting or other machine part.
The tool consists of a turned steel post
mounted in a heavy metal base, the under-
side of which is faced true. Sliding on the
post is a clamp which can be adjusted and
fixed in any position, and this clamp holds
the steel scriber, which can be held firmly
at any angle by screwing up the milled nut.
It is common practice to rub some ordinary
chalk over the surface of the metal to be
marked out so that the scribed lines can be
clearly seen.

(To be continued.)

A STANDARD WORK.
Newnes Encyclopmdia of Popular Mechanics,
by F. J. Camm. 5/- or 5/6 by post from Geo. Newnes

Ltd., 8/11 Southampton Street, Strand, W.C.2.

Fig. 19.-Two types of scriber-the single and double -ended.
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An Efficient-Nutcracker
Asmost readers know, it is an ex-
tremely tedious job cracking large
nuts with ordinary nutcrackers, as

invariably the kernel is crushed in the process
of removing the shell. The reason for this
is that it is impossible to judge the correct
amount of pressure to exert on the shell.
The nutcracker shown in the sketch will,
however, overcome this difficulty effectively

The ingenious nutcracker shown will crack nuts quickly
and efficiently, as full cracking leverage can be applied

without risk of damage to the kernel.

and efficiently. To use, lift the lever
handle, as shown, to its utmost limit, and
insert the nut endwise in the " V " jaws.
Now hold the nut to prevent it slipping at
the commencement of the cracking and
press the lever down sharply to its lowest
limit. The kernel of the nut can then be
removed quite easily. An important
feature with this type of nutcracker is that
full cracking leverage can be applied without
risk of damaging the kernel. It is obtain-
able for 48. post free. [103.]

A Self -luminous Reading Glass
NOWN as the " Magnalume,"
ingenious device illustrated on

the
this

A self -luminous magnifying glass suitable for a variety
of purposes, such as reading a programme in a darkened
theatre, inspecting small mechanical movements, etc.

The address of the makers of
any device described below
will be sent on application
to the Editor, PRACTICAL
MECHANICS 8-11, Southunp-
ton St., Strand, \KC. 2.

Quote number at enl
of paragraph.

page enables one to read in the dark by
illuminating and magnifying the particular
section of the text under inspection. The
current for the light is obtained from a
standard dry -battery concealed in the
handle, which folds back for compactness.
To switch on the light, give a slight turn to
the screw switch fitted to the end of the
handle (see sketch). The model illustrated
is the " theatre model " and is supplied
complete in a morocco case for 22s. 6d.
Numerous other models, fitted with larger
or higher power lenses and operated from
accumulators, mains or the wiring system
of a car, are available. [104.]

The Ashton Cage Aerial
THE Ashton No -mast cage aerial is

eminently suitable for houses, flats,
etc., which are restricted as to space. The
aerial consists of eleven vertical, staggered
loops, and is non -directional. The aerial
may be fixed to a chimney stack, wall, or
on the corner of a house, and will give very
satisfactory results. It should also find
favour with those who do not wish to erect
conspicuous, unsightly poles. The price of
the aerial, complete with 20 ft. of insulated
lead-in and a wrought -iron bracket for a
window frame, wall, or chimney, is 18s.
carriage paid. [105].

A Glass Ink Eraser
THE spun -glass ink eraser shown here-

with will rapidly remove ink and
pencil marks and leave a
clean smooth surface to the
paper. It will also be found

A glass eraser which wt I instantly
remove ink and pencil marks, leaving
a smooth clean surface to the paper.

useful for cleaning wireless terminals and
preparing metal surfaces where good elec-
trical contact is essential. It costs 2s. 9d.
post free, and glass refills for the container
may be obtained for 5d. each. [106.]

A Lamp for the Handyman
ACLEVERLY designed lamp which can

be used for a multiplicity of purposes
is illustrated on this page. It consists of a
standard two -contact holder fitted with a
reflector, two cut -glass ruby lenses and
mounted on a soft rubber " sucker." By
means of the latter the lamp can be fitted
in any desirable position, providing the
" sucker " is pressed against a smooth
surface. The lamp is also provided with a
two -pin plug and a correspondingly double
,Aneket.

It is supplied with either a 6 -volt or
12 -volt bulb and 12 ft. of twin flex. It sells
at 6s. 6d. [107.]

A serviceable portable electric light, which can, by
means of a rubber sucker, be attached to any smooth

surface.

A Measuring Microscope

THE
pocket microscope shown on this

page is for measuring screw threads,
gauges, etc., and will also be found useful
for testing paper and cloth. It is supplied
with two glass graticules for measuring
1/100th of an inch, or 1/10th of a millimetre.
Obtainable in a stout leather case, it costs
25s. 6d. post free. [108.]

An H.T. and L.T. Battery Charger
AN efficient charger, moderately priced,

and fitted with an ammeter to show
correct polarity and charging current, will
undoubtedly make its appeal to wireless
enthusiasts. Fitted in a brown moulded
insulated case, it is supplied complete with
cord and ads ptor, and will charge high-
tension wireless accumulators or one or
more low-tension accumulators. The charg-
ing current is varied in accordance with the
lamp used, the maximum rate being 1
ampere. It is for use on direct current
mains only, and full instructions are pro-
vided with each charger. Highly finished
and attractive in appearance, it sells at the
reasonable price of 22s. 6d. [109.]

A handy measuring microscope which can easily be
carried about in the pocket.



March, 1935 NEWNES PRACTICAL MECHANICS 287

A MAINS UNIT
FOR 9.5 mm. CINEMAS
A complete mains transformer and switching unit for use with 12 -volt cinema

projector lamps.

WHEN a low voltage projector lamp
is employed, the usual method of
reducing the mains voltage is by

means of a resistance in series with one of
the A.C. mains leads. If the projector
lamp is rated at 12 volts 0.5 ampere, and
the mains voltage is 230 volts, the difference
in voltage is dissipated as heat in the
resistance.

This is not an economical method.
Assuming that the lamp mentioned above be
used, it will be necessary to drop 218 volts
in the resistance which, at 0.5 ampere, is
over 100 watts. When the projector is in
use for two or three hours and electricity is

Fig. 1.-Show-
ing the circuit
arrangement

adopted.

TRANSFORMER

LAMP HOLDER

II

A.C. MAINS
SOCKET

6d. per unit, the cost is by no means
negligible.

It is now possible to obtain a mains
transformer with a secondary winding
rated at 12 volts 0.5 ampere, which is
equivalent to 6 watts. With this trans-
former the cost of running is practically
negligible, even after allowing for losses,
compared with the series resistance method
of obtaining the voltage drop. The economy
effected, therefore, will easily repay the
outlay.

Alternative Tappings
It will be found that a tapping is pro-

vided on the secondary of the mains
transformer. The secondary voltage is
14 volts with a tapping point at 12 volts,

thus enabling the maximum amount of
illuminations to be obtained.

A word of warning is, however, necessary.
It is not intended to convey that the lamp
should be overrun, as its life would be
shortened, but by employing a variable -
resistance in series with the secondary
winding, a fraction over 12 volts might be
employed on occasions to obtain super
results. In actual practice the 12 -volts
tapping will be found quite satisfactory
and then the variable -resistance can be
employed as a dimmer, so prolonging the
life of the lamp.

Now by employing the full 14 volts and

14v

2e

OUTPUT

O.PDT.
SWITCH

using a 6 -ohm filament -resistance in series,
11 volts are obtained, and by adjusting the
variable -resistance to about half of its
rating, will provide 121 volts, which is
highly satisfactory.

The next thing is to obtain an ebonite
panel measuring 9 in. x 41 in., together with
a small box made of any suitable material.
The size of the box should be arranged so
that the ebonite panel will act as a cover,
and should be 3i in. deep. The mains
transformer should be mounted on the
underside together with the other com-
ponents.

A double -pole, double -throw switch is
fitted, arranged so that when the projector
lamp is switched off another lamp mounted
on the panel is automatically switched on.

1'

o®o

9"

MAINS
TRANSFORMER

MAINS SOCKET

_ J

VARIABLE
RESISTANCE

OUTPUT
TERMO TO
PROJECTOR

LAMP.

Fig. 2.-
The layout
of the com-

ponents.

TAKE UP
PELMANISM
"ALL OF YOU "

SIR HERBERT BARKER, the world-
famous specialist in manipulative surgery,
pays the following tribute to the New
Pelman Course :-

Take this Course-all of you-and life
will have a new beginning whatever your
age. You will, each day more and more
deeply realise the quiet but intense joy and
satisfaction of knowing with certainty that
your mind and character are steadily being
built up, stone by stone ; that your, brain
is being fortified and clarified ; your will
strengthened, and life becoming what it was
surely intended to be, a glorious privilege-
a blessing beyond all price."

Everyone who wishes to follow Sir
Herbert Barker's advice should write
to -day for free particulars of the new
enlarged Pelman Course.

The well-known journal " Truth," in a
special report, says that this New Course

embraces a complete exposition of the
technique of living," and teaches those who
take it " scientifically how to succeed."

This " Truth " report, together with
a copy of " The Science of Success," which
contains a full description of this wonderful
Mind -Training Course, will be sent gratis
and post free to everyone who writes to
the address printed below.

The New Pelmanism rapidly banishes
from your mind such defects as :-
-Indecision -Procrastination
-Forgetfulness -Mind Wandering
-Depression -Weak Will -Power
-Timidity, Shyness -Lost Confidence
-Morbid Thoughts -The Inferiority
-Self -Consciousness Complex

-Time -Wasting Habits
which frequently lead to failure and loss
of employment. Even deep-rooted faults,
which may have handicapped you for years,
are rapidly and permanently removed by
this wonderful system, and thousands of
readers can testify.

But Pelmanism does more than this.
It awakens dormant faculties. It streng-
thens mental attributes which are valuable
in every career and every aspect of living.
It develops :-
-Initiative -Resourcefulness
-Will -Power -Courage
-Judgment -Tactfulness
-Concentration -Presence of Mind
-Observation -Punctuality
-Business Acumen -Decision
-Salesmanship -Forcefulness
-Self -Confidence -Personal
-Organising Power Magnetism

and a Reliable Memory.
And it develops your mind as a whole
and gives you a balanced and well -poised
brain. Success comes as a natural result.

WRITE FOR THESE FREE BOOKS.
Write for your copy of " The Science

of Success " and " Truth's " report on
the New Pelman Course to -day to the
Pelman Institute, 130 Pelman House,
Bloomsbury Street, London, W.C.1.
They will reach you by return gratis and
post free.
PELMAN (OVERSEAS) INSTITUTES: PARIS,
80 Boulevard Hausmann. NEW YORE, 271 North
Avenue, New Rochelle. MELBOURNE, 396 Flinders
Lane. DURBAN, Natal Bank Chambers. CALCUTTA,
102 Clive Street. DELHI, 10 Alipore Road. AMSTER-
DAM, Dantrak 68, .1 AV A, Erontholdweg 8, Bandoeng.
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SHADFORTH
(565K)

OLD SALTS

A SPOONFUL A DAY
KEEPS THE DOCTOR AWAY
And it is the daily dose that does the
trick. It is a refreshing saline that
relieves Bile, Constipation, Sluggish
Liver and that " run down " feeling.
Obtainable from leading chemists or
direct. Price

SIXPENCE and ONE SHILLING

COLD IN THE NOSE
That nasty stuffed -up feeling which
often leads to Catarrh in a chronic form
can be relieved by our Triplex Catarrh
treatment. Its action is swift and
efficacious. Try it now.

No. 331/T. Prices 2/9 and 4/6

BAC KAC H E
1:;t.1,:1yer RHEUMATISM
Quick Relief and Comfort
Kidney, Liver, and Bladder Troubles,
Constipation, Gall Stones, with associated
Backache, Rheumatism, Sciatica, Gravel,
Scalding, and constant getting up at
nights, are quickly relieved by the
bloodless surgery of the

"SHADFORTH " brand

"BLADDER COMFORTERS"
Immediately, all day and all night, pain-
lessly, secretly, and without the loss of
one drop of blood or one hour away from
your occupation, they get to work. They
cleanse, cool and heal. They eliminate
Uric Acid and all that is harmful. You
are restored. Stop worrying. Ask for
" Bladder Comforters," Shadforth Pre-
scription No. 285.
Prices 2/6 (50), 4/6 (100), 13/- (300).
Obtainable from your nearest chemist,
including all branches of Boots, Timothy

Whites and Taylors.

SHADFORTH
PR ESSECRRilf IPTION

.C.E LTD.
Dept. P.M.,

49 King William Street, London, E.C.4

At the end of the programme, or should a
break in the film occur, its advantages are ob-
vious ; the necessity of searching in the dark
for the house lighting switch is obviated.

The circuit arrangement adopted is
shown in Fig. 1, and a suggested layout of
the components is outlined in Fig. 2. There
is no need to adhere strictly to this arrange.
ment ; the layout is not critical and can be
modified to suit individual requirements.

All the components are attached to the
panel, and after completing the wiring, the
panel is screwed to the top of the plywood
box.

A flexible lead is taken from one terminal
on the filament -resistance through a hole
drilled in the panel, and a plug is attached
to enable alternate tappings to be obtained.
Leads are taken from the 12- and 14 -volts

terminals on the transformer to the two
sockets screwed in the panel. The filament -
resistance and switch are mounted in the
usual way for radio components. All the
wiring is carried out on the underside of the
panel, which is then fitted on the plywood box.

The unit will not only prove its value,
but will add a professional appearance to
your projector.

LIST OF PARTS REQUIRED
One Lamp Holder.
One D.P.D.T. Switch.
One Projector Lamp Transformer.
One Variable Resistance, 6 -ohms, Type FR.
Two Terminals.
Two Plugs and Sockets.
One Panel, 9 x 41 in.
One Mains Plug and Socket.

" WEIGHING " THE ELECTRON
(Continued from page 276.)

Sir George Stokes
The famous mathematician, Sir George

Stokes, has worked out the precise relation
between the size of any particle and the
rate at which it will fall through a given
gas. Fig. 3 shows how this principle has
been applied in the case of an electron.

When moist air is suddenly chilled the
contained water condenses around the dust
particles (which are always present in
ordinary air) and forms a " mist," which
then gradually settles down. By measuring
the rate at which the upper layer descends
the size of the drop can be calculated. If a
layer of enclosed air is first carefully freed
from every trace of dust, and then suddenly
expanded, so as to cool it, the presence of
free electrons will act in the same way as

dust and will cause the contained moisture
to condense about them. The resulting
cloud or mist is allowed to settle down for a
sufficient length of time to measure the
size, and therefore the mass of each drop.

The mist collects in the space between
the two plates A, B of a condenser. A
positive voltage is applied to the upper
plate and its value is adjusted so that it
just offsets the effect of gravity and " holds "
the layer of mist absolutely stationary.

In this way the pull of gravity is set
against the electrostatic attraction of a
given charge on the plates of a condenser.
The result is the same as before. Stated in
round figures, the mass of an electron-
the atom of electricity-is 9 X 10-2° grams,
or 1,800 times less than the mass of
the hydrogen atom. The charge it carries
is 4.77 x 10-10 electrostatic units, which
means that six million billion electrons are
required to pass a current of 1 ampere for
one second.

A SCALE MODEL D.H. GIPSY
MOTH

(Continued from page 283.)

(the rear) to the front edge of the rear
wings, should be black.

The Under -carriage
These parts appear small, but are not so

difficult to fit as might first appear. Drill
two small holes at the junction of the wings
and the fuselage. Cut the top " vee " to
the dimensions given in the table and soak
it in water for about a minute. Remove
from the water and bend the " vee " in the
middle (it will now bend without snapping),
glue the ends and insert them into the two
holes, pressing them in until they are in the
correct position. When the glue is dry fill

the apex of the " vee " flat, and secure the
tip of the lower " vee " (bent in the same
manner) to it. The shock absorbers and
the front chassis stays can now be fixed and
the under -carriage painted. The wheels
can be turned or cut with a fret -saw and
the edges rounded off with sandpaper.
Drill a small hole through the centre of each
and glue to the ends of the bottom " vee "
struts.

The wire stays are best put on after
everything else has been attached and
painted, cotton or thin wire being used for
this purpose. These stays are best attached
by threading them through holes in the
wings. A little glue is worked into the
holes and the plane held up on the stretched
wire until the glue is set, when the ends are
cut off.

Two small pieces of celluloid are then cut
and glued in position for windscreens.

THE CHEMISTRY OF
PHOTOGRAPHY

THE action of hypo on silver bromide is
first to form silver thiosulphate and then

a double thiosulphate of silver and sodium.
This latter is a soluble salt and passes into
solution. The action is as follows :-

Sodium silver silver sodium
thiosulphate bromide thiosulphate bromide
NalS los 2AgBr = Ag2S20, 2NaBr

Then :-
Na,S20, Ag2S203 = NasS200AgISIO,
The hypo does not, of course, attack the

silver deposits which have been produced
by the action of the light and the developer
and which constitute the image or picture.
It merely dissolves away the creamy -
coloured silver bromide and iodide in the
unexposed areas, leaving clear gelatine.

After fixing the negative a thorough
soaking in water is necessary to remove the
last traces of hypo. If this is not done the
negative will, in the course of time, develop
stains, and is liable to fade.

The finished plate or " negative " is a
reversal picture. That is to say, those parts
which were brightly lighted in the original
view, such as the sky or a white costume,
are represented by a dark or black area on
the negative, while the dark parts of the
original, such as the Shadows, constitute the
clear portions on the negative. To obtain
a positive from this negative a piece of
sensitised paper is placed in contact with
the negative and exposed to the light.
Where the light can pass through the nega-
tive most readily, namely, in the clear parts,
there will it have most effect on the sensi-
tised face of the paper. A fully illustrated
article on this subject appeared in our
February, 1934, issue.
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FACTS @ABOUT LEVEES
...... .

Many of Archimedes' works are lost, but
sufficient remain to support the opinion that his
achievements may justly be likened to those of

Newton in later times.

Fig. 1.-How Archi-
medes visualised lifting
the world.

THERE was born at Syracuse, in Sicily,
about 287 B.C., a man, Archimedes by
name, who boasted, " Given a fulcrum

on which to rest my lever and a place in
space on which to stand and I will move
the earth."

In a fanciful way he was merely extolling
the virtues of the lever, by means of which
it is theoretically possible to lift a weight,
no matter how ponderous, by the applica-
tion of a force, no matter how minute. All
that matters is the relation between the
two distances by which the fulcrum, or
turning point of the lever, is separated from

,either end. To balance a weight of 100 lb.
by a force of 1 lb., for instance, all that is
required is a lever with the fulcrum placed
say 1 in. away from the point of application
of the heavy weight, the opposing force
acting at a point 100 in. from the fulcrum
along the long arm of the lever. There is a
simple equation that must
be satisfied, namely, that the
product of the greater weight
and the shorter distance
must equal the product of
the lesser weight and the
longer distance. In the exam-
ple given, 100 lb. multiplied
by 1 in. equals 1 lb. multi-
plied by 100 in., that is,
100 in. -lb., in each case.
Similarly a weight of, say,
77 lb. might be balanced by
a force of 7 lb. by a leverage
of 11 to 1, as in the case of
a lever with fulcrum 3 in.
from the point of application
of the 77 lb. weight and 33 in.
from the point of application of the 7 lb.
force. If Archimedes were to be taken
seriously, he would have needed a tre-
mendous leverage to lift the earth, the
weight of which has been calculated at six -
thousand -billion tons, and allowing him to
be able to exert a force of, say, a tenth of a
horse -power.

The Archimedean Screw
Apart from his famous demonstration

of the lever and its principles, he invented
a most ingenious method of raising water,
illustrated in Fig. 2. It is in effect a pipe
twisted in the form of a corkscrew, inclined
at not too great an angle, with one end
dipping below the water to be raised.
When made to revolve about its axis, water
is drawn up at each successive winding of
the screw until it emerges from the top.

Archimedes' Bath Experiment
After the King of Syracuse came to the

throne he gratefully ordered a votive

WATER

crown to be placed in a certain temple.
The skilled goldsmith to whom he assigned
the block of gold for the purpose returned
in due course a beautifully executed crown.
Its weight was the same as the block, but
the king suspected fraud, or, in other words,
that the crown was not of pure gold, but
an alloy, for gossip went round Syracuse
that the smith had stolen some of the gold
and substituted a baser metal. The
indignant king asked Archimedes to in-
vestigate the matter. His problem was
to find out whether the crown was pure
gold or not, without damaging it.

One day Archimedes went as usual to
the baths, and happening to select a tub
brimful of water he noticed that after
immersing himself he could easily support
his own weight with one finger, and that
the water had risen at the sides ; the more
his body was immersed the more ....
and more the water overflowed.
Suddenly, he realised that
he had solved the king's
problem. So delighted
and excited

Fig. 2.-An ingen'ous method of raising water invented by Archimedes.

was he that, jumping out of his bath and
quite forgetting to dress, he ran naked through
the streets shouting, " Eureka 1 Eureka I "
which meant, " I've found it I've found
it." What he had found was that if the
crown contained metal less heavy or dense
than gold, then the density of the crown
was less than it should have been, or that the
volume of the crown would be greater than
that of the same volume of gold.

Proof
The bath experiment had led him to

conclude that his body displaced its own
bulk of water. He obtained two blocks,
one of silver and one of gold, each the same
weight as the crown. Taking a vessel
partly full of water, he immersed the gold
block in it and noted the height to which
the water rose. He did the same with
the silver block, and with the crown.
The crown caused the water to rise between
the gold block mark and the silver one, thus
proving it to be made only partly of gold.

Things are happening to -day
which 'vitally affect you!

If you are about IS, perhaps you are
getting settled in your chosen work and
already feeling the strain of competition for
a better position. If you are in the 4.0's,
your family responsibilities are near the
peak, the necessity for money is tense-
and younger men are challenging your job.
And men of the ages between 18 and 45 face
similar problems, in one form or another.

The most valuable employment security
to -day is the security a man creates for
himself-in himself Through training, he
is able to adapt himself to new conditions,
to utilise experience without being handi-
capped by habit ! He masters jobs and
makes new jobs. He meets emergencies-
and is not overwhelmed by them. And
this is an age of emergencies.

For 44 years the International Cor-
respondence Schools have helped thoughtful
and ambitious men to acquire the training
they need. To -day, with this need more
urgent than ever, this world-famous institu-
tion offers greater opportunities than ever.
Why not permit us to show you the way to
greater security and larger earnings ? Our
expert advice is free. Write to -day.

...COUPON FOR FREE BOOKLET...
INTERNATIONAL CORRESPONDENCE SCHOOLS,

LTD.,
Dept. SS, International Buildings, Kingsway,

London, W.C.2

Please send me your booklet containing
full particulars of the Course of Correspond-
ence Training before which I have marked
X. I assume no obligation.

['Accountancy
[Advertising
°Aeronautical Engineering
°Architecture
°Bookkeeping
0Building
°Chemical Engineering
°Civil Engineering
°Draughtsmanship
°Electrical Engineering
°Engineering Design

ElExaminations, state which

DMarine Engineering
EMechanical Engineering
0Mining Engineering
EMotor Engineering
OPlumbing
fiRadio
CRailway Equipment and

Running
E8alesmanship
ESteam Engineering
ETextiles
EWoodworking

The I.C.S. teach wherever the post reaches, and have
a wide variety of courses of Study. If, therefore, your
subject is not in the above list, write it here.

Name

Address.

Age
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Now that
TELEVISION
is here -

the two standard books on the
subject have jumped into even
greater prominence. Every radio
enthusiast can get in advance of
the times by reading these books

TELEVISION TO -DAY
AND TO -MORROW

By SYDNEY A. MOSELEY and H. J. BARTON
CHAPPLE, Wh.Sc., B.Sc. THE authoritative
and recognised book of the day on Television in
all its phases. The new 4th Edition tells of the
latest developments, and how to understand the
system, its inception and the whole story of how
it has reached its amazing culmination
-the most fascinating story of this 7/6
modern age. 230 pp. Illustrated.
(Postage 6d.) net

TELEVISION FOR THE
AMATEUR CONSTRUCTOR

By H. J. BARTON CHAPPLE. This book
enables every radio enthusiast to build Television
sets to receive the actual B.B.C. television trans-
mission. Clear instructions-easily followed
explanations of essential Television
methods-full circuit diagrams, etc.
290 pp. Second Edition. Illustrated. 12/6
(Postage 9d.) net

Your Copy by Return !
If your bookseller is out of stock send
P.O. (to include postage) direct to

PITMAN
Parker St., Kingsway, London, W.C.2

CASTING MOULDS
Make your own lead soldiers, animals,

Indians, etc.
Illustrated Catalogue free.

Toymoulds,18 Kenyon St., Birmingham

THIN FOLK
THIS MAN GAINED 16 lbs.

IN 6 WEEKS
The Manor Farm,

26-1134 Bledington, Kingham, Oxon.
Dear Sint,-I am pleased to inform you

that once again your Vitaepon has proved
effective and has accomplished all you
claimed it would do.

I have just completed a 6 weeks' course
of V itaepon, and during that period have
gained 16 lbs. in weight. I weighed myself
This atternoon and found I was 1] at.
13 lbs., jost short of 12 at. This compares
with so at. lime. a short while back. The
result is really remarkable, and I can
heartily recommend your product to any
anxious to effect a gain in bodily weight.

Enclosed is :30;-. which I believe is the
correct sum for a further 12 weeks' course.
I shall be returning to Egypt shortly, and
want a stock in hand in case of emergen-
cies.-Fours very sincerely,

(3. P. BIRLEY.
Original inspected by Editor of this paper and published
under our usual guarantee of £100 if not absolutely genuine
and unsolicited.
NO MAN OR WOMAN NEED BE UNDERWEIGHT

VITAEPON (BRAND)
FOR ALL CASES OF THINNESS & NERVOUS DEBILITY.
VITAEPON IS NOT A DRUG and contains no unpleasant
Cod Liver Oil or any ingredient harmful to the digestion
or heart. Simply take two tablets with the morning and

evening meal.
Obtainable only from

WESTCOTT & CO.,
(Dept. P.M.), 37 Albemarle St., Piccadilly, London, W.1
A week's trial supply costs 3/- only, post free, and the full six
weeks' course is reduced to 15/- post free. Foreign orders
(which are sent by registered post> should contain P.O. for 3/6
and 16/- respectively, cash with order. Sent in plain covers.
Cross all P.O. 's " Westcott A Co."
A new and authoritatively written and Illustrated
book entitled, "Thinness-Its Cause and Cure,"
sent free to every purchaser of the full six weeks'
Course.

A Review o the Latest Devices for the Amateur
Mechanic. The address of the Makers of the Items men-
tioned can be had on application to the Editor. Please

quote the number at the end of the paragraph.

A Handy Set of Drills
THE case of high -quality drills shown on

this page should prove extremely useful
to the handyman. Each drill fits into a
marked compartment of its own, and the
case can conveniently be carried about in
the pocket. The drill sizes range from

in. to in., and the complete case of
drills costs 3/3 post free. [112.]

A useful box
their sizes
marked on

of drills, with
conveniently

the outside of the case.

Ingenious Carpet Clips

THE extremely neat spring carpet clips
shown in the illustration below are

strongly made and will firmly grip the
carpet. The clip is easily released by
pulling the small trigger, and hinging back
the clamping strip. The chief advantage
with this type of clip is that the carpet,
when taken up, is not marked by the clip.

They are finished in florentine bronze,
which has been found to be most serviceable
in use. Other finishes such as chromium,

An efficient carpet clip for the stairs.

oxidized bronze, etc., are obtainable if
desired. The clips sell at If- per pair post
free. [113.]

A Drill Grinding Jig
A DRILL grinding jig, known as the
rk" Reliance," is now obtainable at a
very moderate price that will suit the
pocket of every home mechanic. The tool
is fixed by a single nut to any size of
grinder. It may be used on either face of
the wheel, or horizontally for wet grind-
ing. The jig may be mounted on a base-
board, clamped to a lathe bed, the wheel
running in the headstock. The drill is held
firmly in position by a single clamp while it
is being ground. The trough in which the
drill is placed is detachable from the
bracket, thus allowing the setting of the

s

4.0.",;,S;, ,
A neat and sturdy oilcan.

drill to be done easily and accurately. The
length of the spindle ensures a steady
swing, and a true conical backing off is
obtained. It is obtainable in three sizes,
namely: Jig 02 (to in.), 12s. 6d., postage
9d. ; No. 1 (to 1 in.), 35s. ; and No. 22 (to
2 in.), 70s. [114.]

Brass Blow -lamps
/E show on this page a cheap, yet
efficient, brass blow -lamp made of

specially selected solid drawn tube. The
blow tube is fixed on a sliding spring, which
grips the body of the lamp, and adjust.

A brass blow-
lamp for the

workshop.

ments are easily effected. It is 1 in. in
diameter and 4} in. long overall. It costs
2s. 3d. [115.]

A Serviceable Oilcan
A SMALL oil -feeder of sturdy construe-

tion is illustrated on this page. The
feed -hole screw is grooved to receive the
two pressed sides of the oil -feeder, and it is
consequently impossible to wrench the
spout and screw away from the body as so
often happens with cheaper makes. The
tapering brass spout is drawn from the
tube and is therefore seamless. It is fitted
with a pin cap -screw and a wing nut. The
price is is. 4d. each, post free, from the
makers. [116.]
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A New Folding Magnifier

THE
folding magnifier shown herewith

is for use with 10 -in. slide rule cursors,
and enables measurements to be read with
greater speed and accuracy. The whole
cursor is in view, which enables the hair to
be instantly located, and so the chief objec-
tion to the cylindrical magnifying cursor

A folding magnifier for use
with 10 -in. slide rule cursors.

has been entirely eliminated. The magni-
fier without cursor costs 58. 6d., but com-
plete with cursor, for 5 -in. or 10 -in, standard
pattern rules, costs 98. [117.]

" Remote Control " Bolts
N0 bending or reaching need be done
when the bolts shown in the next

column are fitted to your doors. The

A

?

4Se-f.:0 V, "fa/4; e)./.7ANI-410
(4(e/

Details of the new type of bolt described in the text.

upper bolt is released by pulling a chain,
and, being spring loaded, it returns to its
socket when the chain is released. The
lower bolt is operated by pressing the foot
on the lower pedal to open, and on the
top pedal to close. The bolts sell at the
moderate price of 2s. post free. [118.]

ROYAL AIR FORCE RESERVE
(PILOTS)

FREE FLYING TUITION

THE Air Ministry announces
A large number of vacancies exist

for entry into the Royal Air Force
Reserve during the next few months for
initial training in flying. The vacancies
will be filled by direct entrants from civil
life. Experience of flying is not necessary
as a complete course of flying instruction is
given at no cost to the candidate.

Applicants must not have reached their
25th birthday and must be physically fit
and of good education. The initial period
of service in the Reserve is 5 years.

The preliminary instructional course
consists of 50 hours' flying, which must be
carried out in a maximum period of
3 months. With good weather, candidates
should, however, be able to complete the
course in about 2 months. Within certain
limits the course may be broken and
flying instruction carried out at times
convenient to candidates.

Entrants are required to do
10 hours' flying in the second
half of their first year of
service. Thereafter they
must carry out 20 hours'
flying annually within a
maximum period of 20 days.
Entrants may also be re-
quired to attend a short 4-6
day course at a R.A.F. unit
in their second and subse'
quent years of service.

Vacancies also exist for
holders of Civil Pilots
licences. Candidates may
be considered in this
category up to their 28th
birthday and are required to
pass a flying test to demon-
strate their ability as pilots.

On passing this test they are not required
to attend a course of preliminary instruc-
tion but proceed direct to the annual
training referred to in the preceding
paragraph.

Flying training is carried out at civilian
flying schools, at present situated at
Bristol, Brough (East Yorks.), Hamble
(Hants.), and Hatfield (Herts.). The in-
struction is given by qualified flying instruc-
tors of the R.A.F. Reserve, and the types of
aircraft used are the de Havilland " Tiger
Moth," " Avro," " Cadet," and Blackburn
" B.2." The syllabus of instruction
includes practice in air pilotage, aerobatics,
" blind flying," camera gun work, and
photography.

The pay and allowances of airman pilots
during training amount to 168. 6d. a day
until qualified as a pilot, and thereafter to
178. 6d. a day. When so qualified they also
receive reserve pay and flying reserve pay
amounting to approximately £23 108. a
year.

Further information can be obtained from
the Secretary, Air Ministry, (S. 7 0), Adastral
House, Kingsway, London, W.C.2.

An interesting composite photograph of a scale model
aeroplane mad* by Skybirds,

BUILD A FLYING
SCALE MODEL

H OME-O-CRAFT 1/6 each
FLYI NG KITS Post Free.

Fokker Triplane. S.E. 5. Boeing.
Puss Moth. Sopwith Camel. Hell
Diver. Monocoupe. Fokker D.8.

GENERAL OUTLINE
DRAWING OF D.H. MOTH

As described in " Practical Mechanics "
I Id. Post Free.

Solid Scale models. Home -O -Craft.
Hawker Fury. S.E. 5. Puss Moth.
D.H. Moth. D.H. Dragon. Vickers
Jockey, Vickers Torpedo, Vickers
Southampton. British R.5.8. Siskin
Fighter. Fairey Long Range. Pfalz.
Albatross, etc. I Id. each post Free.

Have you had your copy of the Aeromodellists
Green Book. 4d. post free.

MODEL AIRCRAFT SUPPLIES LTD.,
171 New Kent Road, London.

INVENTORS' MODELS CONSTRUCTED

Patented articles made in quantities and
placed on market. Experimental work of
all kinds. Television components supplied.

PRESS TOOLS
AND

STAMPINGS
JOHN SALTER efembgrjr.i."
ESTABLISHED 1896 'Phone: CHANCERY 7408

Scientific Instrument Maker
13 FEATHERSTONE BLOCS., HIGH

HOLBORN, W.C.1
Contractor to Borough Councils and on

L.C.C. list.

Engincers'Gal4E
111#

11111

Bright Prospects and
Big Pay Opportunities
for the trained man
Write to -day for this great Guide which
contains world's widest choice of home -
study engineering courses, and shows
how to obtain a Recognised Quahlica-
tion melt as A.M.I.Mech.S.,
A.M.' B.S., A P.L Ae.S., eta.
Mention branch, post swotted!.
Beaton that interests you, to
THE TECHNOLOGICAL HIM
TUTE OP GREAT BRITAIN,
123 Temple Bar House,
London, E.0.4. (Founded 1917,
19,000 Successes.)

To Success
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VOIRE
ME

CAPPARAQTNUCS I. CH E MICALS
FOR STUDENTS' LABORATORIES

Complete range of CHEMICALS in Bottles from 3d. each.-
Extensive selection of APPARATUS, including Beakers.
Flasks, Graduated Ware, Condensers, Retorts, Balances, etc.
SPECIAL PARCEL OF APPARATUS.
I Flask, flat bottom 130 c.c.. 1 Beaker, spouted 100 c.c., 3 Test
Tubes 4 in. x 4 in., I Thistle Funnel 20 cm., 3 ft.

her Connection Tubing, 1 Glass Stirring Rod.2f6Free
PostGlass Tubing, I Rubber Cork 2 holes, 4 inches Bub -

BECK /Scientific \ 60 HIGH STREET,
kDept. A.) STOKE NEWINGTON, N.16

Write for Catalogue-FREE.

" HEIGHTEN "
your chances to life

Tall people get the best of
it. Why not be taller?
One box of Challoner's
famous tablets will develop
height and figure quickly
and with absolute safety.
" Results beyond expecta-
tion," writes E. H. (Sutton).
No time -wasting exercises or
appliances. I f one box is insuffi-
cient we supply another FREE.

Height will give you confidence-have confidence
now and gain height. Send rid. stamp for full
details in sealed envelope. Sample ncl. Book
on height improvement 3d. P.O. or stamps
only. Overseas, Return Air Mail, /- extra.
THE CH ALLONER CO. (late Bond St.), Dept. F.60,
Laboratory & Works, Hyde Heath, Amersham, Bucks.

add 50/ -WEEKLY
to Writ -ealaingi

by charging accumulators
in your spare time.

Complete plant for A.C.inains incorporating
Westinghouse Rectifiers to charge 106 L.S.
cells meekly. Price £4 4s., or Be monthly.
Need f°, descriptive Booklet No. PM,14.

R. La ROEPSIFE9RD,m.p

WEBLEY AIR PISTOLS
Marvellously
accurate for
target practice.
No license required to purchase.
Senior 45/-, Mark 1 30/-,
Junior 20/, Entirely British.
Write for List. WILSLICY & SCOTT LTD.,
106 WCAMAN STREET, BiaMINCHAM, Esee.

HOME RECORDERS
Acoustic De -Luxe Model, com-
plete in makers' carton.
List price 45/- Sale Price

TELEPRINTER TELEGRAPH
G.P.O. Model for typewritten transmission.
Electrically operated; in new L6 lOscondition, beautiful work.
Few only. Wonderful value. each

REMOTE CONTROL SWITCHES 
Sounder type, substantially made 7/6
with screw adjustment. each

SELECTOR SWITCHES
Magnet operated. 6 arms each, 7/6
20 contacts. New. each

MICROPHONES. All prices from If., for
all purposes. List " P.M." Free.

ELECTRADI X RADIOS
218 Upper Thames Street, London, E.C.4

Telephone : Central 4611

Club Reports for inclusion in this feature should not
exceed 250 tvorde in length, and should be received not
later than the 12th of each month for inclusion in the
subsequent month's issue.

THE MALDEN SOCIETY OF MODEL AND
EXPERIMENTAL ENGINEERS

THE above society has moved to new premises,
the address of which is 84A Kings Avenue, New

Malden, Surrey. Any interested readers who care to
call on club nights (Tuesday and Friday) between
6 and 10 will be made welcome.

Our subscription rates are now 28. a month, which
includes a key to the workshop so that members can
use it at any time.

We have quite a good show of work being done by
members, which includes a fin. scale model of the
"Princess Royal" loco, and a 2-6-0 loco also in fin.
scale ; and there is also a 1 -in. scale tractor, and a
line flying scale model of a U.S. Army 'plane.

If any readers residing in this district are interested
in speed boats or power boats, we have two members
interested and also two prospective members; one of
them has a speed boat capable of about 30 m.p.h.

Our workshop is equipped with a 3} -in. Drummond
lathe, and a fin. power drill, and also a planisher, etc.
The secretary's address is R. W. Blake, 31 Idmiston
Road, Worcester Park, Surrey.

THE PARK MODEL AIRCRAFT LEAGUE
ON Wednesday, January 30th, the League, in

order to develop the social side, tried a new
venture In the form of a Dance and Exhibition of
Models, etc., at the Farnan Hall, Streatham. As well
as the dancing, competitions of an appropriate nature
were held. One hundred and twenty members and
friends were present, and a moat enjoyable evening
was spent by all. It is therefore hoped to make this
an annual function in future.

On Friday, February 1st, the Fourth Annual General
Meeting was held at the Streatham Hall. The President
briefly reviewed the League's activities during the past
year. Although he considered that progress had
undoubtedly been made, he did not think that it was
so great as in the previous year. An interesting
announcement made was that the League had obtained
permission to fly on Wimbledon Common, and that it
was intended to fly off all competitions requiring space
on that ground. This move has been made in view of
the close proximity of factories and other buildings to
the area on which flying is permitted on Mitcham
Common, it having been found that quite a large
amount of time was spent by members in retrieving
stranded models from roofs, telephone wires, etc.
The League will also be prepared to form a Wimbledon
Group should any local model flyers be interested.
The distribution of the main trophies then took place,
the present holders being

Manly Trophy : Mr. R. T. S. Gillett.
Duration Trophy : do. do,

S.M.A.E. Medal: Mr. G. Mogford.
Silver Badge : do. do.
Record Trophy : Mr. R. T. S. Gillett.

The Election of Officers for the forthcoming season
resulted as follows :-

President : F. J. Saul.
 Vice -President & Treasurer : R. T. S. Gillett,

4 Upp. Green, East Mitcham.
Hon. Organizing Secretary : H. W. King, 23

Cambray Road, S.W.12.
Hon. Competition Secretary : G. S. Broadway,

19 Kirkstall Road, S.W.2.
Hon. General Secretary : F. H. Millstone, 112

Rodenhurst Road, S.W.4.
Hon. Asst. Gen. Secretary : H. H. Love, 69 Edith

Grove, S.W.10.
Any model flyers interested in the formation of a

Wimbledon Group should communicate with the
Secretary as above.

THE STREATHAM COMMON MODEL RAILWAY
CLUB

OUR clubroom at 201 Gleneldon Mews, High Road,
S.W.16, is open every Friday night for visitors.

Here you will find a " 0 " gauge track in the course
of construction, and a workshop in which you can
make the models you want.

On January 18th we had a very interesting lecture
by Mr. Jack Carter of the West Essex Model Railway
Club on " The Building of My Garatt Locomotive."
We had a good attendance of members and visitors.
Mr. Carter, accompanied by four West Essex M.R.C.
members, brought his Garatt locomotive and his well
wagon, and gave us a most instructive talk on it.

Our fixture list for March, 1935, is as follows :-
March 8th, Track Meeting ; March 15th, Lantern
Lecture ; March 22nd, Track Meeting ; March 29th,
Mr. Hart's lecture, " Passenger -carrying Locomotive
Driving." We shall be glad to welcome readers to
these meetings. All at 8 p.m. It would be of great
assistance if you would let the Secretary know before-
hand if you are coming.

The latest issue of "The Rocket" is now available,
and can be obtained price 5d., post free, from the
Secretary, Brooke House, Rotherhill Avenue, S.W.16,
together with full particulars.

INSTITUTE OF SCIENTIFIC RESEARCH
ON Saturday, January 19th, a meeting was held

of the new Radio Section, at which Mr. P. Tyndall
gave a lecture, illustrated by experiments, entitled

From Microphone to Ether."
On Saturday, January 26th, a visit was paid to

Oakwood Automatic Telephone Exchange, Leeds.
After inspecting the incoming wires and fuses, we traced
the path of a call right through the exchange until the
circuit was complete. We concluded this visit by
inspecting the battery room and watching the action
of the machines as we " rang up " various parts of the
building. On Saturday, February 2nd, a general
meeting was held, at which the following officers were
elected : President, Mr. D. W. F. Mayer ; Treasurer,
Mr. P. W. Berry ; Secretary of Physics and Chemistry
Section, It. Nathan, 118 Spencer Place, Potternewton,
Leeds 7 ; Secretary of Radio Section, P. Tyndall,
2 West Park Drive, Roman Avenue, Leeds 8 ; Secretary
of Canterbury Branch, Mr. J. H. Potts, 26 Whitstable
Road, Canterbury ; Secretary of Correspondence
Section, Mr. D. W. F. Mayer, 20 Hollin Park Road,
Roundhay, Leeds 8.

For further details about either of the three branches,
or of the new International Correspondence Section
for persons interested in science throughout the world,
please send a stamped addressed envelope to the
appropriate secretary.

TAPERED ROLLER BEARINGS
IN ROLLING MILLS

APAPER on " The Tapered Roller
Bearing and its Application to Rolling
Mill Equipment " was read quite

recently to the Scottish branch of the Insti-
tution of Mechanical Engineers by Mr. E. H.
Doughty, A.M.I.Mech.E., of British Timken
Ltd., at the Royal Technical College,
Glasgow.

He made the interesting prediction that
" the 'pressure of oompetition will, in a few
years, necessitate the general adoption of
roller bearings throughout the metal rolling
industry."

He described various types of one-, two.
and four -row tapered roller bearings used
in rolling mill equipment, including the
largest sizes for roll neck mountings, which
are capable of carrying loads of from
6,000,000 to 7,000,000 lb.

He then mentioned what economies result
from the use of tapered, roller bearings in
place of plain journals. " The chief of these

are," he said, " a 25 to 50 per cent. saving
in power, which means a corresponding
saving in first cost of motors and driving
gears; a greater output thanks to higher
rolling speed, a greater accuracy of product
thanks to the elimination of bearing wear, a
long service life for the bearings, an im-
proved service from pinion stands and gears
because of the absence og bearing wear and
maintenance of shaft centres, and savings
in lubrication and maintenance costs." The
extent of these economies he illustrated with
detailed figures derived from current practice.

Mr. Doughty then explained mountings
for vertical rolls for universal mills, roll
neck and thrust blocks for tube piercing
mills and for pinion stands ; reduction
gears, hot saws, live rollers, toiler shafts
and general transmission gears. Lantern
slides showed various mills in which tapered
roller bearings have been fitted.

ORDER NEXT MONTH'S
ISSUE NOW !

Many more fascinating articles
and diagrams
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A MUFFLE FURNACE
" As I have taken up a new hobby-that

of pottery making-I find it is a great incon-
venience to get the goods fired.

" The prices of muffle furnaces are pro-
hibitive for a man in my position, and without
one, a potter is handicapped.

" My enquiry is-can you please instruct
me how to raise by electricity, the tempera-
ture in a small furnace of my own construc-
tion-a box of fire -clay slabs. I should need
to go to 1,250° Centigrade on some occasions,
but chiefly about 900' C. I shall be thankful
for any details regarding the safest way of
wiring, etc." (E. W., Leeds.)

The subject of electric muffle furnaces is
too large to answer in one reply, but the
following notes will help you. Calculate
the surface area of the muffle and the ends,
and allow 4 watts per sq. in., for tempera-
tures up to 1,000° C., from this you can find
the wire size, knowing the voltage of the
supply. For temperatures up to 1,100° C.
you can use an 80-20 nickel chromium wire
of the binary series, but for temperatures
above this a platinum wire will probably
be more economical. From tables supplied
by the makers the spacing of the wire and
its working characteristics can be found
and the other necessary details determined.
Your best plan is to consult Messrs. Henry
Wiggin and Co. Ltd., Thames House,
Millbank, S.W.1, who will supply a cata-
logue and any other necessary details.

A DYNAMO QUERY
" Would you kindly let me have your

advice on the following points :-
" (1) I have a 70 volt 8 amp. dynamo with

which I intend to charge five 12 -volt car
batteries. The dynamo has no cut-out.
Could I adapt a car type of cut-out to suit this
dynamo ? and, if so, please give particulars
of the necessary windings. If this cannot be
undertaken by an amateur, please give
approximate cost of such an instrument.

" (2) What gauge and what amount of
Eureka wire is necessary to make a field
regulating resistance for the above dynamo ?

" Field current at 70 volts = 1.5 amps.
" (3) Would it be a satisfactory proposi-

tion to light a house from five 12 -volt car
type batteries of 80 amp. hour capacity ?
The amount of current required would be
about 12 amp. per night. (1, 60 watt and 1,
20 watt lamp burning for 8 hours, other
20 watts allowed for switching on both room
and hall light occasionally)." (K. M.,
Ross -shire.)

You can experiment with a car cut-out
on a 70 -volt circuit, if you place a resistance
in series with the shunt coil to limit this
current to the normal value. Our experi-
ments have shown that this is possible, but
it is essential to have the series resistance.

You will find that a shunt regulator of
10 ohms will give sufficient voltage control
for your needs, and for this use 15 yd. of
No. 20 Eureka wire, also, arrange the studs
so that the arm slides from one to the next,
thus avoiding arcs, if the field circuit is
broken every time.

Car batteries are quite often used as
stationary batteries for house lighting, the
disadvantage being that the plates cannot
be examined, thus you must depend on the

voltage and gravity readings in order to
diagnose low cells.

The capacity you mention is quite suit-
able, and the set will probably need two
charges a week.

MIXING CHEMICALS
" I use a considerable amount of potas-

sium ferricyanide for photographic work. I
realise the danger of this deadly poison, but
I should like to know what is likely to happen
by chemical reaction, should sulphuric
hydrochloric or nitric acid be accidentally
mixed with this cyanide salt of potassium
and iron. As I use all these acids at various
times, there is always a risk. I rather think
prussic acid gas would be evolved, but am not
sure. Information on this point would
oblige." (E. C., Herts.)

Hydrocyanic (prussic) acid gas is liberated
under the circumstances outlined by
correspondent. Care should always be
exercised in handling ferricyanide.
THE DECOMPOSITION OF WATER

" (1) What ratio does the volume of water
bear to the combined volumes of oxygen and
hydrogen that is liberated from the elec-
trodes ?

" (2) How long would it take to decom-
pose 1 c.c. of water, using a stated voltage
and current ?

" (3) What change in time would occur
by (a) increasing the wattage used, and
(b) altering the distance separating the
electrodes ?

" (4) As slightly acidulated water would
have to be used, what ratio should the acid
bear to the rest of the water in volume ?

" (5) What change in temperature may
one expect to take place ? " (A. H. B.,
Bucks.)

(1) Approximately the values are :-
Water . 36 gm.
Hydrogen 4 gm. (volume 44.6 litres).
Oxygen . 32 gm. (volume 22.3 litres).
These figures are given at N.T.P. and the

values of H and 0 have been taken in round
figures as 1 and 16. In electrolysis some of
the oxygen passes into solution in the water,
and consequently there is a slightly less yield.

(2) Commercially, the figures, time and
yield are reckoned as follows : 1 gm. of H
is liberated by the passage of 96,500 cou-
lombs, therefore 1 amp. hour (3,600
coulombs) yields -0374 gm. H ( -0148 cu. ft.).

In practice the current used is in the
neighbourhood of 400 amperes, giving 400
x -0148 cu. ft. of H, rated per hour at
5.93 cu. ft. H and 2.96 cu. ft. 0. This
amount of gas will be given by 400 x
1.67 = 668 watt hours. At a voltage of
1.67, 8.8 cu. ft. of H are liberated by one
k.w.h.

(3) (a) Voltage increase would cause
temperature rise. An increase in current
would quicken the output. The closer the
electrodes the quicker the output.

(4) 10 to 15 per cent. acid is used.
(5) At the normal working pressure of

approx. 1.67 volts temperature should
remain fairly constant. An increase of
voltage will raise the temperature. In the
electrolytic production of ozone a high
current density is employed at the anode,
which is water-cooled and kept at as low a
temperature as possible below 0° C.

There was a young
lady named Nan

Said-" I'll marry a
real HANDY -man";

So now she's
house-proud-

And her praises
are loud --

Both for FLUXITE-
and practical Dan !

See that FLUXITE is always by you-in the
house - garage -- workshop - anywhere where
simple, speedy soldering is needed. Used for
30 years in Government Works and by theleading engineers and manufacturers.
Of all Ironmongers -in tins 4d., 8d.,
1'4 and 2'8.
Ask to see the Fluxite Small -
Space Soldering Set-compact but
substantial-complete with full
instructions -7/6.
Ask also for Leaflet on Case Hardening Steel and
Tempering Tools with Fluxite.

THE FLUXITE GUN
(Registered)

is always ready to put " Fluxite " on the soldering
job instantly. A little pressure places the right
quantity on the right spot
and one charging lasts for
ages.

The Gun also projects grease
into bearings, etc. ; and is used
for grease like an oil can for oil.
Price Is. 6d.

ALL MECHANICS WILL HAVEN

FLUXITE
IT SIMPLIFIES ALL SOLDERING

FLUXITE LTD. (Dept. P.M.), DRAGON WORKS.
BERMONDSEY STREET, S.E.I

B bYacour

Height increased
days money

Stebb ng System soon.
brings 3-5 inches

increase and new energy. The first, original, and
the one GENUINE GUARANTEED Height Increase
System. Recommended by Health and Efficiency.
Complete Course, 5/-, or Booklet free, privately,
STEBBINO SYSTEM. Dept. M.P., 28 Dean Rd., London N.W.I.

DON'T BE BULLIED
Learn to fear no man. The
BEST self-defence ever in-
vented, namely, JUJITSU.
Easy to learn. Send 2 penny
stamps for SPLENDID ILLUS-
TRATED LESSONS, Photo
ARTICLE, Testimonials and
particulars, or P.O. 1/- for
FIRST PART of my course.
You will be more than
delighted.
Dept. P., Blenheim House,Bed
font Lane,Feltham,Middlesea.

Hours of fascinating pleasure can
be yours with the authentic
MILBRO Microscope. Two sizes,
two prices: Grand -de -luxe model,
9/6. Height 7 inches. Sliding
focus. Circular stage. Magnifica-
tion 50 x linear. The " Standard,"
5/.. Height 54 inches. Slid-
ing focus. Magnification
25 x linear.

MILBRO
Stand

Postage FREE.
MILBRO, 467 Caledonian

Road, N.7.
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SPECIAL
OFFER

"WILCO"
ELECTRIC
GRINDER II

200/250 volts A.C.
1/50 H.P. Complete 25/-
with heavy-duty rubber

cagiiadgecovered flex, fine and coarse
grinding wheels and switch. Sharpens knives,
scissors, drills, chisels, etc.

Also
A similar type of motor with double pulley

22/6for model driving, etc. 1/40 H.P. only
These are silent and powerful induction motors,

and will not interfere with radio reception.
Complete 40 page Catalogue 4d. post free.

L. WILKINSON, 8 City Road, London, E.C.

I'LL TEACH YOU TO
PLAY THE PIANO

lEithout Drudgery, Fatigue, or
Failure. Even if you are of middle age
and do not know a note, I can quickly make
you play so that you will be welcome
everywhere. Sun -clear, Fascinating,

Original Lessons from ordinary music, no freakish
methods, BY POST, in your home, making
failure Impossible, and enabling you tc read
and play at eight any standard musical isampor-i-
tion. I enrolled more than 100 adult
pupils last week, have taught 40,000 during 30
years, over 2,200 these last 12 months, and I CAN
TEACH YOU. Send p.c. for FREE Book "Mind.
Muscle and Keyboard" and form lei FREE

advice. Say Beginner, Elementary,
Moderate, or Advanced.

MR. H. BECKER
(Dept. 58),

69 Fleet Street,
London, E.C.4.

BE TALLER!!
RESULTS PEAH FOR 7REs4SELVEb
Pupil, age 19I, gains 5 ins. in 6 wks.

21, tins. in 5 mhs.
20, al ins.in 16dys. 30, 2 ins in 4 wks.
40, if ins. in 6

Increased my own height to 6' 31-. ROSS SYSTEM
Festiinoxiats from all over Ike world NEVER FAILS
Fee: C2 Is. complete. Convincing Testimony 2lel.

stamp. Mailed privately.

MALCOLM ROSS,
BnceairpbohtroSupgehcialistg,.

MIS COMBINED ASH -TRAY AND CIGARETTE
HOLDER will be found ideal for smokers while reading or
relaxing. The tray will catch ash irrespective of the position

the holder, its upright position being maintained by
gravity. and It will be found almost impossible to upset.
The "RELAX" is both light and strong, and is provided
with a small stand as shown. The tray is polished aluminium
and the support and stand stainless steel. The mouthpiece

is made in Black. Blue, Red and Amber.

Sole Manufacturers. BRYANT BROS., PRICE

Perseverance Works,
2a Brighton Road, LONDON, E.6 Post Free

1/9

IF YOU ARE INTERESTED
IN POWER DRIVEN
AIRCRAFT as described
on page 278 of this issue
you should write for fuller
particulars to

A. E. JONES LTD.
97 NEW OXFORD ST.

LONDON, W.C.I
(Postage stamp lid.)

RESULTS OF THE 1934 KAY CHEMISTRY

AND ELECTRICAL OUTFIT COMPETITION
Will the following Prize Winners please send a postcard to

KAY (Sports and Games) LTD., PEMBROKE WORKS, LONDON, N.I0,
stating whether they prefer a Chemistry Outfit or an Electrical Outfit as a Prize?

THE 10 FIRST -PRIZE WINNERS
J. Clayton, 41 Revidge Road, Blackburn ; M. Leonard, 9 Kidderminster Road, Bridgnorth ; R. Dickinson,
63 Rupert Street, Norwich ; C. Marvin, 166 Sumner Road, Peckham ; B. Dyas, 149 Paynes Road, Southamp-
ton ; H. Mellars, 8 Bishopton Street, Sunderland ; S. R. Hopkins, 17 Corporation Avenue, Llanerch ;
R.W. Brodie, 241 Midstocket Road, Aberdeen; W. Purvis, 67 Addison Coll., Blaydon-on-Tyne; D. Valvona,
147 College Road, Manchester.

THE 25 SECOND -PRIZE WINNERS
G. Hadfield, 22 Wolseley Road, Crouch End ; J. K. Holt, 11 Broadway, Dunscroft, Nr. Doncaster ;
F. Wood, Chapel Lane, Blean, Canterbury ; H. Davies, 9 Kincaid Road, Peckham ; H. Walton, The
Paddock, Lyminge, Kent ; .1. Brand, 66 Newark Road, Luton ; H. J. Dallas, 99 Cop Lane, Penwortharn,
Preston ; E. Green, 106 Blacker Road, Burkley, Huddersfield ; K. Ramsey, 73 Donnybrook Road, Streat-
ham ; A. D. Campbell, Craigmailen Manse, Linlithgow ; K. Harris, 27 Chatsworth Terrace, Darlington ;

J. Harper, 17 Milton Street, Maidstone ; D. L. Taylor, 31 Farrow Street, Shaw, Nr. Oldham ; S. W.
Smith, 63 Ainslie Wood Gardens, S. Chingford ; L. Corbridge, 39 Vauxhall Road, Wincobank, Sheffield ;

G. Perry, 10 Sandy Grove, Liverpool ; E. Chesterman, I Lansdown Place, Bristol ; W. Devito, 110
Bryansburn Road, Bangor, Co. Down ; D. W. Mayer, 20 Hollin Park Road, Roundhay, Leeds ; J. Livington,
9 Culzean Crescent, Kilmarnock ; G. Spalding, 18 Suffield Road, Gorleston ;-J. Hanchet, " Kaybek," St.
Stephen's Road, Cheltenham ; D. S. Hadley, Westley Brook, Acocks Green ; M. Matthews, I Larwood
Avenue, Ravenscliffe, Bradford ; F. Moore, " Bowden," Burrs Road, Cradley Heath, Staffs.

THE 50 THIRD -PRIZE WINNERS
C. G. Woodland, 73 Co-operative Street, Derby ; R. E. Short, 7 Battersea Rise, London ; G. V. Davies,
8 Trinity Street, Belle Vue, Shrewsbury ; G. Gray, Ward 7, Royal Infirmary, Glasgow ; T. L Handal!,
18 Frankby Road, Anfield, Liverpool ; J. Paterson, 2 Ardlul Road, Ayr ; T. Hobday, 10 Blenheim Road,
Liverpool ; W. H. Thompson, Shoulton Cottage, Hallow, Nr. Worcester ; M. J. Hodsman, Ampleforth
College, York ; L. Wood, 27 Raires Road, Skipton ; H. Walker, 70 Ashenden Road, Clapton ; C. Grange,
105 Upper Hird Street, Ingrow, Nr. Keighley ; J. W. Allen, 40 Millun Terrace, Roker, Sunderland ; F. Hill,
20 Cologne Road, Battersea ; R. Billinghurst, 82 Vicarage Road, Plumstead ; C. Bryan, 648 Lincoln Road,
Peterborough ; E. Quinney, 3 Bathurst Street, Douglas, I.O.M. ; R. Williams, "The Moorings," Water -
dell, Nr. Watford ; E. Owen, 10a Lydden Grove, Wandsworth ; A. Hawkes, 20 Wells Place, Camberwell ;
K. Prestidge, " West Dene," Stoney Fields Lane, Edgware ; J. Whitehead, 17 Charles Street, Man-
chester ; C. Hounslow, 4a Bushberry Road, Homerton ; D. Boa, 41 St. Leonards Hill, Edinburgh ; E.
Grafton, 37 Dawson Avenue, Barking ; J. 0. Walker, " Pixmore," Thornaby Road, Thornaby ; G.
Morris, 30 Cuthbert Street, Worksop ; A. Barnes, 63 Molesey Road, Walton -on -Thames ; G. A. Owen,
I Minstead Road, Erdington, Birmingham ; T. Bryce, 8 Taymouth Street, Tollcross, Glasgow ; B. Thompson,
" Woodhouse Eaves," Wrottesley Road, Tettenhall, Staffs. ; R. Fenn, 7 Wharf Road, Wormley, Nr.
Broxbourne ; S. Love, 10 Little King Street, Edinburgh ; P. Winmill, 20 Pilgrim Place, Southampton ;
G. King, I Queen Street, Scarborough ; Laithwaite, " Lenamoyle," Springfield Lane, Eccleston ; H. W.
Derrick, Bowling Green Cottage, West Town, Brockley, Bristol ; S. Pike, 108 Teviot Street, London, E.14 ;
W. G. Wilson, 7 Ash Street, Bleach Green, Durham ; J. Dickson, 17 Townhall Street, Inverkeithing ;

R. Willson, 3 Bowley Road, Gloucester ; R. M. Geramill, 6 Portland Road, Kilmarnock ; J. McGugan,
26 Avon Street, Glasgow ; J. Warner, 12 Station Road, Larne, Co. Antrim ; K. Jackson, 9 Ribble Avenue,
Hull ; E. Lomas, 89 Newville Drive, Withington, Manchester ; E. Cale, 6 Widdicombe Gardens, Ilford ; B.
Harvey, Exeter School, Exeter ; T. Glaister, 16 Lorne Street, Carlisle ; Harvard, 29 Lyndhurst Road, Bath.

THE 100 CONSOLATION PRIZE WINNERS
W. Humphrey, 25 Gladstone Street, Basford, Nottingham ; E. G. Linnell, 185 Gerrard Street,
Lozells, Birmingham

'

R. Angell, Seaton Cottage, Gerrards Cross, Bucks ; W. James, 61 Clydes-muir
Road, Tremorfa, Cardiff ; E. Shackleton, 54 Queen's Road, Hoylake ; G. Crow, 19 Lyringa Street, Marsh,
Huddersfield ; B. B. Payton, " Senga," Stafford Street, Long Eaton ; N. Simmonite, 5 Washington Street,
Girlington, Bradford ; J. Darall, 868 Middleton Road, Chadderton ; M. Flanagan, R. E. House, Grain,
Nr. Rochester ; J. Pearce, 23 Bracton Road, Rotherhithe ; J. Cunningham, 9 Albert Road, Caversham,
Bucks ; S. Howard, 21 St. Lawrence Road, Brixton ; T. E. Beasley, 51 Primrose Road, Norwich ; S. Gee,
" Longwood," Standlake, Oxford ; B. Watts, 9 Tennyson Avenue, Motspur Park, Surrey ; G. Greenhill,
186 Park Road, Aston, Birmingham ; A. Keisner, 49 Lordship Park, Stoke Newington ; J. Greenhalgh,
35 High Street, Walshaw, Bury ; K. Lodder, 99 May Street, Basingstoke ; G. K. Gough, 119 Paynes Road,
Freemantle, Southampton ; D. Emmett, I 1 1 Southey Crescent, Sheffield ; S. Keam, 36 King Edward
Street, Whitstable ; W. Hurst, 74 Birch Road, Oxton, Birkenhead; K. Let, 2 Hamilton Street, Leith ;

A. Halliday, 3 Stevenson Place, Knaresborough ; B. Barker, Hasfield Rectory, Gloucester ; K. Metcalf,
8 The Drive, Seedfield, Bury ; T. Warburton, 17 High Street, Wigan ; J. Luffman, 19 Trap-Gwilym,
Newport, Mon. ; F. Frankland, 44 St. Nicholas Avenue, Hessle, Hull ; H. Weatherby, 472 Bury Old
Road, Manchester ; K. Limmer, 91 Ocley Road, Guiseley, Leeds ; D. Hamelin, La Girette, Sc. Johns,
Jersey, C.I ; R. Keeling, 604 Davidson Road, Croydon ; A. Cameron Nicoll, 15 Union Street, Blair-
gowrie ; A. Beadett, 108 Broomfield Avenue, London, N.13 ; P. Riley, " Shanklin," Pinetree Avenue,
Hunbstone, Leicester ; C. Daniels, Boscawen Ward, Croesnewydd Hospital, Wrexham ; G. White,
Eccleston, Chester , A. Clements, 170 Bostall Lane, Abbey Wood ; P. G. Cope, 45 Derby Lane, Derby ;
P. King, 96 Phyllis Avenue, New Malden ; R. N. D. Wade, Dauntsey's School, West Lavington, Devizes ;

M. Weyman, 20 Western Road, Henley-on-Thames , J. Jones, 4 Alexandra Road, Sc, Austell ; S. Cowley,
227 Manchester Road, Stockport ; A. Phillips, 17 Saville Row, London, W.1 ; J. Donaldson, 212 Pillen-
crieff Street, Dunfermline ; W. W. Webster, 11 Murieston Crescent, Edinburgh ; M. H. Bryant, Wesley
House, Skipton ; L. Doyle, 33 Balmoral Terrace, South Gosforth, Newcastle ; D. J. Southwood, Si
Glenwyllin Road, Waterloo, Liverpool ; N. Ferdinand, 107 Daisy Street, Blackburn ; D. S. Longley,
" Cheston," Overbury Avenue, Beckenham ; G. Haycock, Redfants Manor, Shalford, Braintree ; A. A.
Crossland, 22 Tennyson Avenue, Chesterfield ; R. J. Rogers, 49 Minehead Road, South Harrow ; A.
Lacey, 5 Nelson Street, City Road, London ; D. Hunter, 42 Redbrae Terrace, Camelon, Falkirk ; K. J.
Blunt, 11 Bank View Road, Derby ; D. S. Baird, 14 St. Mary Street, Arbroath ; B. Hutchings, 31 Southwell
Road, Lowestoft ; A. Latham, 31 Eskrick Street, Bolton ; P. C. Cox, " Sprinfield," Linton. Nr. Burton -
on -Trent ; K. H. James, 32 Burton Road, Kingston -on -Thames ; D. Spanton, 28 Cornwall Road, Coventry ;
J. A. Kemp, 12 Ruby Street, Carlinghow, Batley ; J. Spears, 44 Rydlemere Street, Belfast ; R. Wells,
26 Brunswick Square, Hove ; J. Hulbert, Ravenswood School, Stoodleigh Court, Nr. Tiverton ; R. Hooker,
BI Ward, Queen Mary Hospital, Carshalton ; F. Sterland, Office House, Cinder Hill Road, Nottingham ;

J. Coutts, 26 Wallfield Crescent, Aberdeen ; H. E. Huddlestone, 77 St. Luke's Road, Blackpool ; J.
Rawstonne, Studwell Lodge, Draford, Hants ; P. Middleton, 17 Castle Road, Sandgate ; A. Gibbons,
20 Owen Road, Bilston ; R. Carter, 84 Shroggs Road, Halifax ; R. Thursby, 67 Hawarden Cres., Sunderland ;

W. Wilson, Church Road, Wisbech, St. Mary : A. Leigh, " King's Arms," Commercial Street, Sheffield ;

R. Elias, Primrose Bank, Bryncoch, Nr. Heath ; T. Lingwood, " Avenue House," Brandon, Suffolk ;
H. N. Stewart, 23 Easter Street, Duns, Berwickshire ; J. Smith, I Rockvale Terrace, Holme Road, Mat-
lock ; R. Brown, 29 Peel Street, Derby ; R. Pearson, 187 Newcombe Road, Fratton, Portsmouth ; P. M.
Beane, Southwold Arms, Southwold ; R. Plumb, 8 Scotts Road, Leyton ; S. A. Benson, I Roman Mount,
Roundhay, Leeds ; P. Long, 46 Colegrave Street, Lincoln ; P. M. Craig, Marguerite Bank, Hillhead,
Elderslie ; J. Jones, 19 Kipling Road, Cheltenham ; F. J. Smith, 10 Brook Street Dawlish ; H. Goodwin,
" Flintham," Newark ; R. E. Oliver, 98 Ward Street, Sunderland ; P. Griffin, 7 Bishops Park Road, Nor -
bury ; C. Butterworth, 53 Barrett Street, Manchester ; R. Elliott, 47 Bensham Road, Darlington.

SEND YOUR APPLICATION NOW !
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DOMESTIC ARTICLES
" I would like your opinion on two

domestic articles (drawings enclosed), espe-
cially if you can let me know whether or not
they have been thought of before." (L. W.,
London.)

The device for use in cooking eggs is not
thought to be novel, but a definite opinion
could only be given after making a search
amongst previously protected devices. In
any case it is not thought to contain suffi-
cient subject matter for protection by
Letters Patent. It would probably be
possible to obtain a certain measure of
protection by registering it as a design.
The commercial value of the idea is not
considered sufficient to spend any money on
protecting the device.

The mitten for handling hot dishes is also
not considered novel, or of any commercial
value.

ELECTRIC RADIATORS
" I have thought of an idea for increasing

the efficiency of electrical radiators, the
principle being to keep the hot air con-
tinuously circulating by means of a fan. I
have not yet been able to carry out any
experiments to test the idea, but I should be
grateful if you will give your opinion as to
whether the arrangement is original and, if
so, the prospects of developing same."
(R. G., Sussex.)

The proposed improvement for electrical
radiators, provided it is novel, is capable of
being protected by Letters Patent. The
inventor is probably aware that it is already
known in electrical radiators to employ a
fan either as a mask or for operating a mask
to simulate the effect of the flame of a coal
fire. In such cases, the fan is operated by
the ascending hot air, whereas it is pre-
sumed that in the proposed arrangement
the fan is driven by a motor. Bearing in
mind the fact that hot air naturally rises,
it is considered doubtful if the extra expense
involved in fitting and running a motor to
operate a fan would be commensurate with
the advantages obtained. For these
reasons, it is not thought that the invention
is likely to be of very much commercial
value.
A CARD GAME

" I would be very glad if you would advise
me on the following points :-

" (1) Can one protect or patent a card
game, particulars of which are below ?

" (2) If so, what fees are payable ?
" (3) Would the patent protect the ' idea '

of the game, or could somebody else substi-
tute the names of radio stars or famous
people, and compete with me ?

" (1) 52 cards are in the pack.
" (2) 51 bear christian or surnames of

film stars, whilst one card is a Free Pass,'
and is used as either.

" (3) Object is to pair off cards to make a
film star's name. (One card bears christian
and the other the surname.)

" (4) Ten cards are dealt to each player.

ADVICE BY OUR PATENT EXPERT

" (5) Remainder of pack are put in centre,
and top card is turned up.

" (6) First player takes this card if it
helps to complete a name, and throws out
another card. If upturned card is not
wanted he can take card on top of pack. If
this does not help he puts it down, face up.

" (7) Other players take it in turn to do
likewise.

" (8) When a player has five pairs of
names he calls cut.'

" (9) Players then have one turn each to
get rid of cards not making a name, and
bearing high numbers, as all odd cards
count against holder.

" (10) If player calling cut ' has three
of the surnames in alphabetical order, points
against others are doubled.

" (11) Game is played again until points
against a player reach or exceed, say, 50
points. Winner is person with least points.

" The above are the rules of the Film
Star game, but I have also invented two
other games to play with the Film Star '
cards, so that if the game is marketed, players
will not become tired of playing the one
game again and again. Also, I have film
star portraits on the face of each card."
(J. E., Ealing.)

(1) The proposed card game is not
patentable. An application for patent will
not be accepted where no material product
of a substantial character is realised or
affected by an alleged invention, or where
the only material product is a printed sheet
or its equivalent for use in carrying out some
scheme or game.

(2) The cost of protecting an invention
was given to the applicant in reply to his
letter in February, 1934.

(3) As it is not possible to Patent the
proposed game, this question does not
require an answer.

The only possible methods of obtaining
some sort of protection for the game is
(1) by registering a Trade Mark and selling
the game under such registered Trade Mark,
and (2) by obtaining copyright for the rules
for playing the game and for the cards
themselves.

So far as one can judge from the descrip-
tion of the game, it appears to closely
resemble the game of " Lexicon."

The applicant is also probably unaware
that the use of portraits of " Film Stars "
in ordinary packs of playing cards in place
of the more usual court card stereotyped
pictures of Knaves, Queens and Kings, has
already been done.

AN EASY CHANGE GEARBOX
" I should like to submit the following to

your approval, and to know if it is practicable.
The idea is for an easy change gearbox for a
car. A clutch is connected up at the back of
the box and coupled to the usual one at the
front. When the clutch pedal is put out to
change gear the two clutches are freed so
that the driving and driven shafts of the
gearbox are disconnected at both ends, and
so come to a standstill. The required gear
can then be changed in perfect silence and
the clutch pedal let back in the usual way.
Any gear can be selected, either up or down,

t ifix
A PURE

VEGETABLE GLUE
ODOURLESS COLOURLESS

For Joinery, Fretwork, Leather, Model -
making, Repairing Pottery, Glass -ware
etc. and for all purposes where a
really powerful adhesive is required.

In Tubes 2d., 6d. and 9d.

Made by the Proprietors of

STEPHENS' INKS,
57 Aldersgate Street, E.C.1.

An Absorbing Hobby
Building a Stuart model is an
engrossing pastime, and the
result a continuous pleasure

We illustrate:

STUART
NO. 10.
High Speed
Steam Engine.

Bore 1.

Stroke

Each set is quite
complete-drawings
and instructions are
included.

If you have a lathe-
The rough castings 8/6

If not-
Fully machined set - . 18;'6
Ditto, with all holes drilled and tapped 25/ -

This and many other Stuart engines are fully
described in the 80 -page Catalogue No. 3.

6d. post free.

STUART TURNER LTD.
HENLEY - ON - THAMES
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BE A MAN
I positively GUARANTEEtogIve
you Robust Health, Doubled
Strength and 10-25" more muscle
In 30 days or return your money
in roll. The famous STEBBING
4 -in -1 Course consists of four
great coursesin one,yetcosteonly
5/- post free. It has been proved
(1) The most effective HEALTH
and ENERGY System ever de-
vised ; (211t quickly builds NOR-
MAL WEIGHT and VIRILE
MANHOOD; (31 It develops a
Strong Will, rigid SELF-CON-
TROL; and (4) It includes an
amazing SUCCESS and PER-
SONAL MAGNETISM Course.

Complete Course. 5/ -
No extras, no appliances to

Pupil S. Davey (London) Purchase.
Further details sent privately, under plain, sealed cover.
LIONEL STEBBING, STEBBINS INSTITUTE,

Dept. 0.P., IS Dean Road, London, N.W.2.

YOU CAN USE YOUR SPARE TIME
to start a Mail Order Business that quickly brings you a
full-time income. Follow the lead of others who are
averaging £r2 per week net profits. Get away from a
drudging routine job-join the big -money class. No
previous experience necessary. Few pounds capital only
needed. No samples or outfits to buy; no rent, rates
or canvassing. New method makes success certain.

Write to -day for FREE BOOKLET to
BUSINESS SERVICE INSTITUTE, Dept. 786a,

6 Carmelite Street, London, E.C.4.

PATENTS,
TRADE MARKS
AND DESIGNS

ADVICE, HANDBOOK
AND CONSULTATIONS

PREZ I
KINGS PATENT AGENCY LTD.
Direotor: B. T. King, o.Laza. Reg. Pat. Agent aB.,

U.S.A. & Can.
146a Queen Victoria St., LONDON, EC .4
and IV Chancery Lane (near Patent Office), W.0.2.

49 Years' TET VGRAMS: Gsmow% LONDON.
References. 1-,L.PHONE CITY 6161.

PRACTICAL HINTS ON PATENTING
and the development of inventions.

Sent free on application.

THE IMPERIAL PATENT SERVICE
First Avenue House, High Holborn, W.C.1.

Preliminary Consultation Free.

FROST & CO.
70 Old Compton St., London, W.I

Engineers, Tool and Model Makers.
Models of all descriptions.

Inventors, Scale and Advertising.
Patterns, Castings, or Finished Parts, Small

Stampings and Press Tools.
Experimental and Repetition Work.

PATENTS, DESIGNS
AND TRADE MARKS
A VALUABLE GUIDE ON INTERNATIONAL

PROTECTION OF INVENTIONS.
100 Pages - - Post Free, 6d.

The TECHNICAL ADVERTISING AGENCY
253 (D) Gray's Inn Road, London, W.C.1

Send to FOYLES I
FOR BOOKS

1

New and second -band books on every subject.
Over two million volumes in stock. Catalogues

free on mentioning your interepts.
19.125 Charing Cross Road, London, W.

Telephone-Gerrard 566o (ten lines).

DEFERRED TERMS ARRANGED

i4r-es:-.1

"IDEAL -LATHES" 3 in. S.C. LA4.THES
from [

31 in. S.C.B.G. from £7/18/6. LISTS, Stamp please.
J. wiLLimOTT & SON, Neville's Factory, Chilwell, Notts.

by just putting out the pedal, no double de-
clutching ' being necessary." (T. M.,
Kingsbridge.)

The invention is thought to be practicable,
but would probably require some careful de-
signing to work it out in a commercial form.

So far as is known from personal know-
ledge, the invention is thought to be novel,
and it forms fit subject matter for protection
by Letters Patent. If the inventor desires
to test the novelty of his invention, it would
be necessary to make a search amongst
prior Patent Specifications relating to the
subject matter, but due to the large number
of Patents granted in the classification to
which the invention relates, such a search
would probably be more expensive than
filing an application for Patent with a com-
plete Specification, after which an official
search is made before the Specification is
accepted. The inventor could apply for a
Patent with a Provisional Specification,
which would give him protection for about
twelve months, during which time he could
submit his idea to manufacturers likely to
take an interest in such an invention. No
search for novelty, however, is made on
filing an application with a Provisional
Specification.

AN ADAPTABLE SPIRIT LEVEL
" As a regular reader of Practical

Mechanics ' I would like to ask your advice
upon the validity of the following idea for a
spirit level. The level is for use chiefly on
portable hand or electric drills ; the article
described has been in constant use on a
Research Laboratory work -bench for several
years, and, although I have not yet seen a
similar device, it has proved almost invalu-
able. The innumerable badly drilled and
tapped holes which have been avoided by its
use cause me to think that there may be
some commercial value in the idea." (J. B.,
Cambridge.)

A certain amount of protection could be
obtained for the level by a design regis-
tration, the cost of which is considerably
less than the cost of patenting.

The possible drawback in obtaining pro-
tection for the idea may be the fact that it
has already been used by the inventor for a
number of years, presumably such use has
been a secret use and not a commercial one.
Under the amended Patent Act a valid
patent cannot be obtained by an inventor
who has commercially worked the invention
in the United Kingdom otherwise than for
the purpose of reasonable trial of the inven-
tion prior to the date of the application for
patent. A valid design registration can be
obtained, provided the design has not been
published prior to the date of application
for registration.

BUILDING STREAMLINIA "
(Continued from page 256.)

outline of the inner wall of the hull. In
no circumstances use a hammer for this
part of the work.

Hollow out with the chisel in the thinnest
of shavings till the deck is level all round.
This part of the work is simply to guard
against splitting the wall of the hull during
subsequent operations, which are performed
with gouges. Test the thickness of the walls
with callipers at intervals. Considerations
as to the floor on which the plant will be
mounted must be kept in mind. The
neatest job will probably be the result of
fitting a new floor afterwards over the
gouge -marked surface that is difficult to get
perfectly level. Finish all surfaces withc,
glass-paper, and apply a coat of grey
priming.

#1:1 45/Mn
GOOD IDEAS --

are often rejected because of uncon-
vincing drawings
Let us prepare attractive Illustrations
which will convey your idea quickly and
clearly to Manufacturers, Editors,
Agents, etc.
We specialise in Patent Office and Techni-

cal drawings of all descriptions.
Write or 'phone us at

HIGH HOLBORN HOUSE,
HIGH HOLBORN, W.C.1.

HoL. 8638

NERVOUSNESS
Every nerve sufferer should send for my interesting hook,
which describes a simple, inexpensive home treatment for
Self  consciousness, Blushing, Depression, Worry, Insomnia,
Weak Nerves, Morbid Pears, and similar
This wonderful book will be sent in a plain seal lope to
any sufferer without charge or obligation. Write W and
learn how to conquer your nervousness before it conquers you.

HENRY J. RIVERS
(Dept. ILD.4), 40 Lamb's
Conduit St., London, ler.c.1

10,000 MOTORS (Spring and Electric) for
RADIOGRAMS and GRAMOPHONES in stock.
Thousands of components: Tone Armi, S ,und-
boxes, Pick-ups, Horns, Pedestal-portal.''.
cabinets, hinges, lidstays, springs,
needles, gears, repairs. Portable.
Gramos. from 18/0. Violins, strings.
Accordeons, etc. 64 -page Catalogue
-how to make them -2d. 1935
all -Brands Radio Catalogue 70 page
ed. Established 30 years.
THE REGENT FITTINGS CO.,

D2119, 120 OLD STREET
LONDON 8.0.1.

SHOWCARD AND
TICKET -WRITING
is one of the most paying occupa-
tions. Money can be easily earned
in whole or part time. Posters,
Black -and -White Caricature, Car-
toons. Story Illustrating, also
taught by a very easy system.
Lessons at our Studios or by
Post. Earn While You Learn.

Writs Secretary, THE COMMERCIAL ART SCHOOL,
12-13 Henrietta St., Strand, London, W.C.2. Est. 1900.

WE OFFER SPLENDID VALUE IN :
Electric and Clockwork Railways-Television
Sets of Parts-Short-wave Receivers-Micro-
phones - Transformers - Microscopes --
Wireless Sets. All at moderate prices, but
choice quality and performance.

Write for List P.M.C. from-

UTILITY SALES
Faeritone Corner, 57 Praed St.,

Paddington, London, W.2

3,000 MONEY -MAKING FORMULAS,
RECIPES, TRADE SECRETS, ETC.

(Compiled by Dr. N. T. Oliver)
You CAN pay more money, but you CANNOT get
a better book. As Indispensable as a Dictionary,

and more useful. (Fully indexed.)
Price 3/9 post paid, including Catalogue of other

Money -Making Books.
TECHNOCRAFT, 41 Longford Pl., MANCHESTER 14

HAVE YOU A RED NOSE P
Send a stamp to pay postage. and you will
learn how to rid yourself of such a terrible

affliction free of charge.
Address in confidence-

P. TEMPLE, Specialist,
" Palace House,"128 Shaftesbury Avenue, WA

(Est. 30 years.)

WHEN REPLYING
TO ADVERTISERS, PLEASE

MENTION
`PRACTICAL MECHANICS'



0" RECORDS
24 TUNES

Undoubtedly the greatest offer ever made to the public.
Enormous purchase of manufacturer's Bankrupt Stock alone
makes such amazing value possible. All absolutely NEW.
Every record different. Many famous bands Included
in the 24 full.length recent Dance Rita with vocal refrain.
Originally sold at 1/6 each -now offered by us at 12 for 2/-,
Post and Packing 6d. 24 tunes at Id. each. Performance
Rights Allowed. Send 2/ and 6d. post NOW. No snore to
pay. Cash refunded if dissatisfied.
AIRCRAFT PRODUCTS Ltd. (Dept. P.R.O.N.1.),

SP, New Oxford Street, London, W.C.1.
Opposite tilooes Central Entrance

vh%ter's"
4:10uxisi,

Sold In 6d. and 1/- tins at all Cycle
Accessory Dealers, Tool Shops,

Ironmongers, etc.
Write for your free copy" Join my of iletal,t" to

S'311VmBURNETT&CRO11141C11 S

GREAT WEST ROAD,
r L 401.. 1401)1.4.0W o., 7,1,

CLASSIFIED
ADVERTISEMENTS

Private or trade announcements can be inserted in
this column at the price of THREEPENCE per word
PREPAID.
All communications should be addressed to
THE ADVERTISEMENT MANAGER,

NEWNES PRACTICAL MECHANICS,
8/11 SOUTHAMPTON ST., STRAND,

LONDON, W.C.a.

TO BECOME a Sanitary Inspector, Weights,
Measures Inspector, Woodwork or Metalwork Teacher,
School Attendance Officer, etc., write, Chambers
College, 335 High Holborn, W.C.1.

CINEMATOGRAPH FILMS.-Standard size from
6d. 100 feet. Machines, Accessories. Sample Films,
1/- and 2/6 post free. Catalogues free.-"Filmeries,"
57 Lancaster Road, I.eytonstone, E.11.

CONSTRUCTORS OF COILS, Chokes, Trans-
formers and Electrical Apparatus will find our lists of
great assistance. Send Immediately.-Lumen Electric
Coy., 9 Scarisbrick Avenue, Litherland, Liverpool 21.

MAKE METAL TOYS ! Easy, profitable, with
"SUCCESS" Moulds. List Free.-LEE'S, BEN-
TINCK ROAD, NOTTINGHAM.

FRETWORK PATTERNS. Templates. Beauti-
ful Sample Set 1/ -.-James Field, Template Dept.,
Colorado Springs, Colorado, U.S.A.

MOVIES AT HOME. How to make your own
Cinema Projector. Particulars free.-Moviet.cope (N),
116 Brecknock Road, London.

NEW 3 -INCH Precision, Toolroom, Back Geared,
Screw Cutting Lathes. £.61716. Photo. Stamp.-
John P. Steel, Bingley.

SUPER A.C. MOTORS. All sizes at bargain
prices.-A. Musliam, Killinghall Road, Bradford.

FULLY ILLUSTRATED throughout. Mr. Ralph
Stranger, who is a master of lucidity, has produced in
this book a valuable and fully explained synopsis of
technical terms that everybody can understand.
"Dictionary of Wireless Terms," by Ralph Stranger.
Obtainable at all Booksellers, 2/6, or by post 2/9 from
George Newnes Ltd., 8-11 Southampton Street,
Strand, London, W.C.2.

....."-+1.4-+ 
FREE ADVICE BUREAU

COUPON
This coupon Is available until March 31st,
1935, and must be attached to all letters con-

taining queries.
PRACTICAL MECHANICS, MARCH, 1935
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BOOKS tvorth
READING

IRCUIT DUST," by Barre Lyndon,
7s. 6d. nett, Simpkin Marshall Ltd.,
Stationer's Hall Court, London,

E.C.4, 296 pages, plus index. This book
details the adventures of a certain racing
car from its creation, and its rise to fame.
The reader will find plenty of references to
famous drivers of famous cars, and will
appreciate the thrill of high-speed car
driving.

The volume details many exciting and
unusual incidents which are part of modern
racing, and its chapters form an intimate
record of hard-fought events and dangerous
hill -climbing in Italy, France, Germany,
Brooklands and in Ireland. Excellent
plans of racing circuits, and many action
photographs make this one of the most
interesting books yet written on modern
speed.
Wilkes' Priceless Recipes

Containing 3,000 recipes, many of which
will prove extremely valuable to the
amateur mechanic and handyman, "Wilkes'
Priceless Recipes " is an interesting book,
as a list of contents selected at random will
demonstrate : Artificial rubber ; Cements,
various ; Inks, black and coloured ; Var-
nishes, various ; Chemical barometer ;
Coppersmith's solder ; Etching on glass ;
Fire and waterproof glue

'
Alloy which

melts in boiling water ; Fireworks and
explosives ; To bore holes in glass ; How
to thaw out a water pipe ; Silver-plating
fluid ; Indelible ink ; To remove rust ;
Rendering textiles fireproof ; Waterproof-
ing for clothing,. Some of the recipes are of
a medical nature, and the discriminating
reader will leave these severely alone, how-
ever harmlesssome of them may be, and
confine himself to the trade and household
sections of the book, of which there is a
plentiful and' useful selection.

The contents', compiled by Dr. N. T.
Oliver, are alphabetically arranged. The
book is published at 3/6 by H. B. Turner,
41 Longford Place, Victoria Park, Man-
chester, 14.

A Standard Work for Electricians
The Electrical Encyclopaedia, a hand-

book of modern electrical practice for the
working electrician, will appeal instantly
to the man for whom it was designed. Four
finely produced volumes comprise nearly
1,500 well -illustrated pages of authorita-
tively written text. Full and accurate
knowledge is essential in the technical
world, and here will be found, not a work
of advanced theory or specialisation, but
practical information in the most practical
form. The list of its contributors, together
with their qualifications, are alone sufficient
to guarantee that the combined result of the
labours must be thoroughly informative
and abreast of the time. There are more
than 2,300 illustrations in the form of
plates, charts, photographs, technical draw-
ings, and circuit diagrams. The electrical
industry is developing faster than any other
in the kingdom, which means an enormous
increase of the opportunities for advance-
ment, promotion, and new employment.
This entirely new work points the way in no
uncertain manner.

Full details are available from the
Waverley Book Company Ltd., 96-97 Far-
ringdon St., London, E.C.4.

FREE SERVICE

FOR READERS

READERS requiring infor-
mation concerning goods or

services advertised in
PRACTICAL MECHANICS
should give names of Advertisers
from whom particulars are
desired. Any number of names
may be included and we will
obtain for you catalogues, lists,
and any other information you
may be wanting. THERE IS
NO CHARGE FOR THIS
SERVICE.

Readers desiring particulars from a
number of Advertisers will, by this
method, save time and postage. Half-
penny stamp only is required if your
envelope is left unsealed. If any Adver-
tiser stipulates that stamps or postal
orders are necessary before samples or
catalogues are sent, please enclose the
necessary amount with your instruc-
tions. You are cordially invited to
make full use of this Service.

Post this to

ADVERT. SERVICE DEPT.,

PRACTICAL MECHANICS,

8-11 SOUTHAMPTON STREET

STRAND, W.C.2

Please obtain and send to me
particulars from the Advertisers
in your March issue whose names
I give on list attached.

Advertiser Page No. I Information Required.

Attach sheet of paper, with par-
ticulars, and your name and
address (written in BLOCK
letters), with date, to this
announcement.

All applications respecting Advertising In this Publication should be addressed to the ADVERTISEMENT MANAGER, GEORGE NE WNES Ltd.,
8-11 Southampton Street, Strand, London, W.C.2. Telephone: Temple Bar 7764).



MAKE BIG MONEY

YOU

CAN

MAKE

IN YOUR OWN HOME
The enormous profits which can be

made with the new " ADANA "
Machine are forcibly demonstrated by
the following examples :-

1,000 VISITING CARDS
Sold for ...
Cards cost ...

10/6
3/3

PROFIT ... 7'3

1,000 CONCERT TICKETS
Sold for ...
Cards cost ...

I 5 /6

4

PROFIT 10 9

1,000 BILLHEADS
Sold for ... I2
Paper costs

PROFIT ... 9 9

1,000 LETTER HEADINGS
Sold for ...
Paper costs ...

PROFIT

FREE WITH EVERY
MACHINE

100 -PAGE BOOK
" 85 Ways of Making Money with a

Printing Machine "

Or Save Money
WITH THE NEW

ADANA
HIGH - SPEED AUTOMATIC

PRINTING MACHINE
CASH

OR

EASY
TERMS

A Real Automatic Machine in
every detail. Accurate Metal

Diecastings (having a tensile strength of
over 20 tons) from costly moulds have
made it possible to market this fine piece
of machinery at this remarkably low -
price. Nothing has been spared to produce
a smooth -running, high-class, fast Printing
Machine. The result is wonderful. No
words can explain what fine adjustments
can easily be made to produce a perfect
print, and which, once set, is permanently
maintained throughout the job, as the
impression is entirely mechanical.

1,000 COPIES
PER HOUR

A thousand copies per hour are easily
obtainable. Any size of paper, card, or
made-up cartons, etc., can be printed. It
is, therefore, possible to do an unlimited
number of jobs that are in everyday use.
The inking mechanism is all that can be
desired. Standard printers' type and
blocks of all descriptions can be used, as
well as line, colour, register and half -tone
work. Adjustable lay gauge is provided
to do away with the necessity of gauge pins.

MONEY -MAKING POSSIBILITIES WITH THIS

MACHINE ARE GREATER THAN EVER

Write at once for full illustrated
Particulars and Samples of Work

D. A. ADANA
(Dept. P.M.12),

17/18, Church St., TWICKENHAM

London Depot :
1, Ludgate House, Fleet Street, E.C.4

Manchester : 60, Oldham Street

You Can Print
EVERYDAY NEEDS

Private Noteheadings
Visiting Cards
Business Cards
Gummed Labels
Showcards
Greeting Cards
Small Wrappers
Price Tickets
Entertainment Cards
Sports Scoring Cards
Card Games Scoring Cards
Small Programmes
Tag Labels
Commercial Noteheadings
Billheads

Sports Printing
Competition Cards
Correspondence Cards
Christmas Cards
Wreath Cards
Mourning Notices
Advertising Blotters
Wedding Cake Cards
Wedding Invitations
Hairdressers' Cards
Scented Cards
Admission Tickets
Window Tickets
Dance Invitations
Calendars, etc.

OFFICE PRINTING
Commercial Noteheadings
Business Cards
Overprinting Circulars
Card Index Slips
Urging Notes
Instruction Chits
Price Tickets
Overprinting Cheques
Stationery Samples
Proofing of Blocks
Advertising Tickets
Advertising Blotters

Overprinting Ledger Cards
Commercial Envelopes
Motto Desk Pads
Letter Reference Slips
Account Remittance Slips
Cash Receipts
Exhibition Cards
Travellers' Cards
Address Slips for Enve-

lopes
Book Indices, etc., etc.

HOTEL PRINTING
Menus and Wine Lists
Writing Room Stationery
Tariff Cards
Porters' Labels
Room Notices
Suit Case Labels
Greeting Cards
Entertainment Cards
Card Games Scoring Pads
Dance Cards

Forthcoming Attractions
Small Programmes
Dance Invitations
Reservation Cards
Receipt Slips
Guests' Name Tickets
Tag Labels
Cloakroom Tickets
Waiters' Pads
Billheads, etc., etc.

FACTORY AND SHOP
Works Instructions
Overprinting Carded Goods
Overprinting Cartons
Chemists' Labels
Instructions for Games
Parcel Labels
Small Wrappers
Cloth Name Tapes
Printing Cloth Samples
Printing Bags
Billheads and Statements
Overprinting Drawings
Printing Wrapping Seals

PRINTING FOR
Special Hymn Sheets
Collection Box Labels
Church Announcements
Notices of Meetings
Bazaar Tickets
Greeting Cards
Concert Admission Cards
Small Programmes

ALSO CLUB, FOOTBALL

Wrappers' Number Tickets
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