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THE MODERN MOTOR
ENGINEER

In view of the many recent developments
that have taken place in Motor Engineering,
it has been considered necessary to bring out
an entirely new and revised edition of " The
Modern Motor Engineer " to meet the de-
mands of the garage manager and mechanic
for a practical up-to-date book of instruction
on all phases of their work.

BREAKDOWNS ON THE ROAD
A feature of special value is the section

dealing with breakdowns on the road.
Repairs are treated in great detail, and
instruction is given in welding, brazing,
sheet metal work, machinery and grinding.
There is also a section on chassis frame
straightening and repairs.

THE SCOPE OF THE WORK
Among the many subjects which are dealt

with in detail are : Garage Lay -out and
Equipment-Dismantling, Tuning and Re-
pairs of Engines-Clutches, Gear Boxes,
Transmission, Springing and Brakes-
Modern Ignition Systems-Armature Wind-
ing and Repairs-Carburettors-Tyre
Troubles-High-speed Oil Engines-How
to cost Garage Jobs-Legal Requirements-
etc., etc.

ELECTRICAL- DIAGRAMS

A volume entitled " Electrical Diagrams "
is given free to all purchasers of this work.
This volume, handsomely bound, contains
about 7o electrical wiring diagrams, and
electrical data of the most popular English
and American Cars and commercial vehicles.
Its value to motor engineers cannot be over-
stressed.

THE ILLUSTRATIONS

The work is fully illustrated with 32 full -
page plates and over 1,600 illustrations in
the text, all of which have been chosen for
their practical value.

THE MOTOR ENGINEERS' CHART
Supplied free with this new edition is a

specially prepared chart, which shows, by
means of diagrams and tables, all the in-
formation regarding measurements, etc.,
which the engineer or mechanic is likely to
require in his day-to-day work.

A FREE BOOKLET
To the Caxton Publishing Co., Ltd.,

119, Clun House, Surrey Street,
London, W.C.2.

Please send me, free of charge, Book-
let describing " The Modern Motor
Engineer."

Name
Send this form in unsealed envelope

(id. stamp).

Address

0.9

MODERN ELECTRIC
WIRING

The New and Revised Edition of "Modern
Electric Wiring " is a practical guide to the
wiring of Private Dwellings, Business
Premises, Factories, and Public Buildings,
for Lighting, Heating and Power, with
chapters on Wireless Practice, Electric
Motors, Talking Picture Equipment, and
Neon Illumination.

The author has had a wide and varied
experience in the practice of wiring, and is
therefore able to describe in detail how every
phase of the work should be carried out.

THE SCOPE OF THE WORK
General Principles of Electrical Con-

ductivity- Materials - Wire Gauges - In-
sulators, Insulation, and Resistances-
Systems of Wiring-Safety Fuses-Illumin-
ation, Heaters, Cookers, Small Motors,
Appliances - Wiring Layouts - Lighting,
Heating, and Cooking-Temporary Wiring
-Measuring Instruments, Meters, and
Mains-Bells and Signals-Domestic Tele-
phones-Testing-Wiring for Wireless In-
stallations-Power Amplifiers, Public Speech
and Talking Picture Equipment-The Work-
shop-Electric Motors and Generators-
Principle of Neon Illumination-Specifica-
tions, etc.

THE WORKSHOP
To the ambitious wireman, anxious

to commence business, the chapter on the
workshop will be full of interest because,
apart from equipment and routine (with
specimens of time and material sheets), the
business side is also discussed and useful
hints given as to carrying out work, stock-
taking, calculating profits, etc.

THE ILLUSTRATIONS

" Modern Electric Wiring " contains over
27o illustrations, the majority of which are
wiring diagrams, specially designed to
demonstrate practical working, and many of
them suitable for use in actual practice.

AN OPINION
Mr. G. B. BENNETT, Tudor Road,

Leicester, writes :
" I am delighted with ' Modern Electric

Wiring.' It treats a big subject in a manner
remarkably easy to understand. It is the
best book on Electric Wiring I have seen."

A FREE BOOKLET
To the Caxton Publishing Co., Ltd.,

119, Clun House, Surrey Street,
London, W.C.2.

Please send me, free of charge, Illustrated
Booklet describing " Modern Electric
Wiring."

Name
Send this form in unsealed envelope

(id. stamp).

Address

S.9

ENGINEERING
WORKSHOP PRACTICE

This entirely new book provides a com-
plete practical course of instruction in 'every
important branch of engineering workshop
methods, materials, and equipment. It
deals with the underlying principles, crafts-
manship, machines, tools, measuring pro-
cesses and machining methods of to -day, and
it will prove indispensable to the engineer,
draughtsman, mechanic, apprentice, and
engineering student. Its scope extends from
simple hand tools to the latest elaborate
machines employed for mass -production
purposes.

DATA AND RECIPES

Apart from the mass of practical instruc-
tional and descriptive information given,
there is a wealth of data, formulae, workshop
recipes, hints and tips which render this
book a valuable reference work for all con-
nected with engineering.

SOME OF THE SUBJECTS

Hand Tools, Measuring Methods, Ver-
niers, Micrometers, Gauges, Optical De-
vices, Fluted and Twist Drills, Grinding
Angles, Drilling Data, Drilling Machines,
Electric Drills, Lathework, Machining of
Metals and Synthetic Materials, Tungsten -
carbide and Diamond Tools, Lapping,
Honing, Cleaning, Polishing and Rust -
protection of various metals. Grinding
Operations and Machines, Milling Opera-
tions, Cutters and Machines, Planing,
Shaping, Slotting and Broaching. Plate
and Bar Machines. Gears and Gear Cutting
Methods. Templates, Jigs and Fixtures. Over-
hauling and Adjusting Machines, Millwright
Work, Welding, Brazing and Soldering
Metals, Forging Work. Sheet Metal Work.
Foundry Work. Patternmaking. Press Work.
Engineering Steel and other Metals ; their
properties, Testing, Hardening, Tempering
and Annealing. Engineers' Drawings. Work-
shop Calculations, Data, Hints, and Recipes.

THE ILLUSTRATIONS

The book is lavishly illustrated so that
the explanations are rendered very clear
with examples taken from actual works
practice in many instances. There are 24
full -page plates and 877 illustrations in the
text.

A FREE BOOKLET
To the Caxton Publishing Co., Ltd.,

119, Clun House, Surrey Street,
London, W.C.2.

Please send me, free of charge, Illustrated
Booklet describing " Engineering Workshop
Practice."

Name
Send this form in unsealed envelope

(id. stamp).

Address

G.9
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Day courses for
Marine Certificate
and postal courses

for
Radio Servicemen.

n(1 ni

Marconi's need 250 Marine Radio
officers ; trained Radio Engineers and
Service men are also urgently wanted.
Either field offers unlimited opportuni-
ties to anyone who will spend the very
little time and money needed to acquire
a sound training.
London Radio College courses provide
the training in the least time; their cost
bars no one. Fully descriptive pros-
pectus from P.M.

LONDON
RADIO COLLEGE

LTD.

43, GROVE PARK ROAD, CHISWICK, LONDON, W.4.
Telephone : CHlswick 3244

MAD!
maple

PRICE
£3 12 0
Smaller

Size
£2 5 0

Power Tools
SHOWSATIO

OUR I 4"JIG SAW

These ma-
chines are
made in two
sizes,10"and

14". Both are fitted with tilting tables,
and the 14" is fitted with an air pump.
With special blades they will be found
useful for cutting the lighter gauges of
Copper, Brass, Aluminium, and Soft Steel.

WIZARD MACHINERY Co.
13, VICTORIA ST., LONDON, S.W.!

Telephone - Abbey 3018

WRITE FOR
ILLUSTRATED

PRICED
CATALOGUE

No. I37C

The Hallam
"Nipper" Aero Petrol Engine

MINIATURE PETROL ENGINES for Aero-
planes and Speed Boats. 6 and 3 c.c.

Easily made from our Castings, 12/6 per set.
Complete Engines ready to run, E4 10.

SEND 3d. FOR PARTICULARS

J. HALLAM & SON, Upton, Poole, Dorset

WHY BE COLD
in workshop or home when
you can have the famous

TILLEY RADIATOR
Complete In Itself and requires
neither connections nor fixing.
Being PORTABLE, after warming
workshop can be carried to sitting
room, bedroom or bathroom. Burns
ordinary paraffin at low cost of one
penny for six hours. No smoke, smell,
or mess. Beautifully constructed
of solid brass, reflector of highly
polished copper. Save money on coal,
gas and electricity bills-get this All -
British Tilley Radiator and have com-
forting heat throughout the year, when
and where you need it. Price 40/-.
Remit, or can be sent C.O.D., post
and charges paid.

TILLEY LAMP CO. (Dept. P.M.), HENDON, N.W.4

BE TALL
Your Height increased
in 14 days or money
back. The amazing
Stebbins 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 Effidencu. Com
piste course 5/-, or Booklet free, privately.
STEHEING SYSTEM. Dept. M.P., 28, Dean Rd., London, W.1.

Dept. P., "Ya

JUJITSU -JUDO
Learn to fear no man. The
BEST self-defence ever in-
vented. Easy to learn. Send for
SPLENDID ILLUSTRATED
SAMPLE LESSONS. Arti.
Iles, particulars, FREE or
P.O. 3/6 for a large PORTION
of my Course.
Secret Kill Fear Free to Pupils.
Garrud's Jujitsu Institute,

ara," 20 Durham Road, FELTHAM,
Middx.

INVENTORS I

VALUABLE GUIDE
General Advice Free. POST FREE 6d.

CHATWIN & CO. Eat. 1880
Regd., Patent, Design and Trade Mark Agents for

all countries.
263 (D) Gray's Inn Road, London, W.C.1

WHY all afflicted with an ill -
shaped nose should try my

latest Improved Model 25, British
Patent, now ! ! !

I. Only device of precise adjustment.
2.' Method Painless.
3. Success Guaranteed.
4. Wom nightly if desired.
Write for free booklet and Testimonials.

M. TRILETY, Specialist,

ID 2081 45, Hatton Garden, London, E.C.1.

"Q aid 0141/ Wag
a -SOLDERING

For all electrical work and
wherever paste flux is pre-
ferred use ' Baker's' Solderine.
Popular sizes include : 2..oz.tins 6d.
4 -oz. tIns.8d. Also supplied in bulk.

Obtainable from
wholesalers

SIR WM. BURNETT & CO. (Chemicals) LTD., Gt. West
Road, Isleworth, Middlesex. 'Phone : Hounslow 0476.

You NEED this
D.E. MOTO TOOL

an Electric High Speed hand
grinder, tile, router. etc.. that

SAVES TIME. EFFORT &
EXPENSE. Faster, easier and
more accurate. Nothing on the
market to touch it at 63/- nett.
Send for detailed spectfteation
NOW and be up to the minute.

JOHN P. S. STEEL
Clyde Street Mills, Bingley.

SPEED ! 3/6 net
(4/- post free)

Edited by CAPT. EYSTON (The
Fastest Man on Earth!). A lavishly pro-
duced new volume with hundreds of
dramatic photographs. Captain Eyston
has collected fascinating articles on man's
quest for speed, from simple athletics to
thousand -horse -power flying machines.

GEORGE NEWNES LIMITED,
Tower House, Southampton St., Strand, London, W.C.2
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An Absorbing Abby
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 ie.
Each set is quite
co mplete-
drawings and
instructions are
included.

If you have a lathe --
The rough castings

If not- -
Fully machined set - -
Ditto, with all holes drilled

and tapped - - -

8/6

18/6

25/ -
This and many other Stuart engines are
fully described in the 72 -page CATA-

LOGUE No. 3, 6d. post free.

STUART TURNER LTD.
HENLEY- ON -THAMES

4

the 1:
finest
finish for
woodwork

"Varnene"-the deep penetrating Oil Varnish
Stain-will ensure a far finer finish to your
woodwork. The stain in "Varnene" sinks well
into the wood, leaving on the surface the clear
varnish that permits the colour and figuring in
the wood to be seen to their best advantage.
"Varnene" also ensures a hard wearing, high
gloss that, unlike most Varnish Stains, will not
readily chip or scratch. Its free flow permits
the even distribution and uniformity of colour
essential to a first-class finish.

In Dark Oak, Walnut, Mahogany, Light Oak, Ebony Black and
Clear (Colourless) Varnish. From Handicraft Stockists, Iron-

mongers, Oilmen, Grocery and General Dealers.

TINS 6d., 1/- & 1/6.

VARNENE
The finer OIL VARNISH STAIN

Chiswick Products, Ltd., London, W.4.

vIDI.157

Since discovering
FLUXITE, old Lane

LOVES those odd jobs
that once gave him pain ;
In fact, the old boy
BREAKS things, for the

See thatFLUXITE is always by you -in the house-
garage - workshop - wherever speedy soldering it.
needed. Used for 30 years in government works and In
leadingengineers and manufacturers. Of Ironmongers
-in tins, 4d., 8d., 1;4 and 2/8. Ask to see the FLUX
ITE SMALL -SPACE SOLDERING SET-compact but:
substantial-complete with full instructions, 7/6.

ivy
of FLUXITING them

whole once again!

Write for Free Book on the ART OF " SOFT " SOLDERINC.
and ask Fur Leaflet on CASE -HARDENING STEEL an!
TEMPERING TOOLS with FLUXITE.

TO CYCLISTS I Your wheels will NOT keep
round and true unless the spokes are tied with
One wire at the crossings AND SOLDERED.
This makes a meek stronger wheel. It's
simple - with FLUXITE - bat IMPORTANT.

THE FLUXITE GUN
is always ready to put
Fluxite on the soldering job
instantly. A little pressure
places the right quantity on
the right spot and one charg-
ing lasts for ages. Price 1/6.

ALL MECHANICS

FLUXITE
IT SIMPLIFIES ALL SOLDERING
FLUXITE Ltd., Dept. P.M., Dragon Works, Bermondsey St., 8.3.1

ECONOMIC ELECTRIC CO.
TWICKENHAM,

MICROPHONES
The uses to which the
modern "mike" can be
put are widely known.
For party fun, Detects -
phone, etc., they form
endless amusement.

A.C. ELECTRIC CLOCKS.
Guaranteed Electric Clocks complete
with flex and adaptor, fitted with
alarm. Price 18/6.
Movement only, 13/-.
Good quality Electric Soldering Irons
with 3 interchangeable copper bits.
A sound job. Price 4/6. Poet 4d.
Shocking Coils. Complete with
handles. Prices 2/6, 5/6, 9/6.

LONDON, S.W.
PRICES :

Announcer's Mike with adjustable
stand, suspended type complete
with Transformer. Price 18/8.
Post Sd. Microphone only 8/6.
Desk pattern with transformer and
Volume Control 19/6. Mike only 8/6.

Drive your Model Railway from your
Mains. Perfectly safe. Our new
Rectifier can be supplied in following
outputs: 2, 4, 6 volts, I amp 10/8;
1 amp 14/8; 2 amp 18/6; 3 amp 25/6.
Will also charge your Radio Accum-
ulator from A.C. Maine.

LIST. - Send for our Illustrated Catalogue containing 70 pages, fully Illustrated, of
all that you are likely to require-Meters, Motors, Telephones, Coils, Fittings, Trans-
formers and parts, Lighting Sets, Tools and Workshop Material. Sent on receipt of 3d.

ELECTRIC MOTORS 42/6
Special Bargain Offer of Brand New

h.p. Electric Motors, 10 0-110 v. and
200-250v. 50 cycles, single-phase 1,450 r.p.m.
continuous. For A.C. mains. Very heavy
construction. Low current consumption.
Our price 42s. 6d., h.p. 49s. 6d., h.p.
ditto, 59s. 6d. Carriage 2s.

Have you had YOUR copy of our
BARGAIN LIST? If not, get it now 1

It will save you pounds. Priced at Is., we will senc
it absolutely free on receipt of a postcard mentioning,

" Practical Mechanics."
MARBLE ARCH MOTOR SUPPLIES LTD...
286-292, Camberwell Road, London, S.E.5. Tel.: RODNEY 2181.

1111.11111W
R*5'000 042 el)

N>s:P 4'0S
#xx0700%

ADJUSTABLE
STAND MAGNIFIER

WITH I r LENS POWER
APPROX. Sx. IN ADJUSTABLE

BALL AND SOCKET MOUNT ON HEAVY
METAL BASE. Ideal for Nature A /6 post

Study, Philatelists, Engravers, Etc., Etc. 4+ free

BROADHURST, CLARKSON & CO.,

25x Pencil
Pocket
Microscope

POST
3/9

FREE

40x to 60x De Luxe Model
1716

Telescope House, 63 Farringdon Rd., London, E.C.I
(3 Mins. from Farringdon St. Stn., Metro. Rly.)

 The Model Railway Season-if such there be-i1.
still with us.
 Whether you wish to extend your layout, add new
Rolling Stock, or change your Gauge, come along anc
see us or write for a copy of our catalogue (13)

post 4d.) and particulars of our exchange scheme.
 See our demonstration layout at The Schoolboys
Exhibition, Imperial Institute, S. Kensington, up
to January 8th.
 For all that is best, consult :

48 BEAK STREET,
REGENT STREET,

ODELS IT.D... LONDON, W.I.
Gerrard 4055

LILTI
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EilaillitirMIDI DI M.
THIS IMPORTANT HANDBOOK

ON

SUCCESSFUL ENGINEERING CAREERS

FREE ON RE VEST
After months of intensive effort and research, we are
pleased to announce that the 1938 edition of our Hand-
book, - ENGINEERING OPPORTUNITIES," is now
out of the publishers' hands and ready for free distribution.
Containing 268 pages of practical guidance, this book is,
beyond argument, the finest and most complete hand-
book on Successful Engineering Careers ever compiled.
It is a book that should be on the bookshelf of every
person interested in engineering, whatever his age,
position or experience.

The Handbook contains, among other intensely in-
teresting matter, details of B.Sc., A.M.I.E.E.,
A.M.I.Mech.E., A.M.I.E.E., A.M.I.A.E., A.M.I.W.T.,
A.M.I.R.E., CIVIL SERVICE, and other important
Engineering Examinations : outlines courses in all
branches of CIVIL, MECHANICAL, ELECTRICAL,
AUTOMOBILE, RADIO, TELEVISION and AERO-
NAUTICAL ENGINEERING, BUILDING, GOVERN.
MENT EMPLOYMENT, etc., and explains the unique
advantages of our Employment Department.

WE DEFINITELY GUARANTEE

"NO PASS NO FEE"
If you are earning less than £10 per week you cannot afford

to miss reading " ENGINEERING
OPPORTUNITIES." In your own in-

terests, we advise you to write (or forward
the coupon) for your copy of this enlighten-

ing guide to well -paid posts - NOW.
There is no cost or obligation of any kind.

17, 18, & 19, STRATFORD PLACE, LONDON, W.1

BRITISH INSTITUTE OF
ENGINEER ING TECHNOLOGY

410a, SHAKESPEARE HOUSE,

POST
THIS

C
O

O
NOW

-TEAR OFF HERE

FREE COUPON
BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY,
410a, Shakespeare House,

17-19, Stratford Place, W.I.
Please forward, Free of cost or obligation of any

kind, your 268 page Handbook.

NAME

ADDRESS

mm mai ow MEI IMIll IM =II I
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Power from the Air
EVERY time we switch on a wire-

less set and tune in a station we
Fair Comment

are literally extracting from the
air a minute proportion of the power
radiated from the transmitting station
in the form of electric waves or vibra-
tions. It is true that they are not of
audible frequency, but they have to be
detected and amplified before we can
hear the signals which are the audible
counterpart of the minute spasms of
power which we pick up with our
receiving aerials. All the same, we
are extracting power from the air, and
this encourages the thought that
within a few years we may be able to
propel motor -cars, aeroplanes, loco-
motives, machinery, and in fact, all
mechanisms from a sewing machine to
a clock, from a toy to an ocean-going
liner, by means of power radiated
from some central transmitting sta-
tion. That is not a fantasy, but a
practical possibility, and I observe
that in Germany some ingenious
people have been able to illuminate
their houses free of charge by extract-
ing power from the air. They were
residing, of course, close to a wireless
transmitting station, and took ad-
vantage of the simple laws of induc-
tion. They thought that it was legal
for them to do so, but the authorities
thought otherwise and fined them for
stealing electricity. The centralisa-
tion idea is developing. We do not
nowadays have a variety of electric
undertakings operating separately
with an outlook governed by the
needs of a small town or village.
All such undertakings have been
linked by the Grid System and those
of us who use electricity from the
mains are virtually drawing our supply
from a central system. The telephone
is a central system ; so is broadcasting,
the latter tending to absorb all of the
smaller entertaining interests ; when
television has developed a little fur-
ther broadcasting is likely to absorb
the cinema and the theatre. One
central station will supply us with our
entertainment ; let us hope in greater,
variety than it does now ! The tele-
phone is a centralised service. The

By The Editor
mines shortly may be. The marketing
of vegetables and meat has been
centralised under the Marketing Board.
Broadcasting has even invaded our
schools and is usurping to some extent
the functions of school teachers.
Housing is controlled by the Ministry
of Health, and I have even seen it
suggested that we should all wear a
national costume. Electricity has
practically killed the spring and
weight -driven clock industry. The
idea of centralisation can be a
double-edged sword. We have al-
ready seen that it has not redounded
to the good fortunes of civil aviation.
The railways are centralised, and are
doing their utmost to kill or to
suppress all rival means of transport.
They have opposed and very success-
fully the development of road trans-
port, canals, and civil aviation to such
an extent that a Government enquiry
is to be made into the problem as far
as civil aviation is concerned. Indi-
vidual incentive is responsible for all
great developments, and there is no
evidence that any Government of any
country controlling a science or an
industry has ever produced a great
invention. The individual is left to
do that, and if the Government does
not control it or suppress it the in-
ventor is entitled to trade with his
idea for 16 years, when the idea
becomes public property free for all
to use. That is the problem which is
facing the world of science, invention
and mechanics. We are tending to
become robots, whose movements are
dictated by laws and restrictions,
governing the particular field of
science or mechanics in which we
operate.

Broadcasting is controlled by the
Government, and however bpilliant an
invention may be if it is not approved
by the B.B.C. the idea is worthless.
You cannot offer the idea to anyone
else because there is no one else to

whom you may offer it. So, it would
seem that it is not really in the
national interests for a Government
to control a new science too early in
its development.

The railways had a century's run
before they became centralised. Avia-
tion has less than twenty years ;
broadcasting less than two. Thus,
they have largely been throttled and
developments stifled. It is good
for the well-being of a well -ordered
State that we should submit to
reasonable laws and government.
It is infinitely better, however, to
guide and encourage as well as to
control, and this cannot be done by
hedging round a new science with
unnecessary restriction. I mentioned
just now the possibility of developing
some system for radiating power
through the ether. You would, how-
ever, not be permitted to experiment
with such a system unless you are in
possession of a transmitting licence.
In order to obtain the latter certain
technical qualifications are necessary,
particularly concerning the rate of
transmission of messages in the morse
code. Should it not be possible in
special circumstances which may be
of national concern and interest for
such rules and restrictions to be
waived ? Reasonable freedom of
action should be given to those who
have the ability to create. Unfortu-
nately, that state of affairs does not
exist at the moment, for the whole
history of invention consists of a
series of stories of poverty and priva-
tion on the part of those who have
with remarkable abnegation spent
years perfecting an idea only to find
manufacturers unresponsive or a
Government uninterested. I think
the Government should re -introduce a
system of large cash prizes for
inventors who produce the best idea
or mechanism which attains a certain
desired result. Governments have
done this in the past ; when they
required a very accurate timepiece
they offered an enormous cash prize
for the first chronometer to pass
certain tests. The prize was won by
Harrison.
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THE HISTORY OF THE
WORLD'S LAND SPEED RECORD
How the Record has risen from 39.24 m.p.h.
to the Amazing Speed of 312.2 m.p.h.

Two views of the" Thunderbolt
which is the fastest car in the world.

AT his very first attempt, Capt. George
Eyston has succeeded in securing the
coveted title of " the fastest man on

land." Although he made a number of
unsuccessful runs before he achieved his
desire, he at last managed to push the
" Thunderbolt " over the measured mile at
the amazing speed of 311.42 m.p.h., and
over a kilometre at 312.20 m.p.h. His car,
which has now been shipped back to this
country, will be 'in the limelight for many
weeks to come. Hundreds of thousands of
people, whether motorists or not, will want
to see it.

To ensure that the driver does not benefit
from a favourable wind, it is essential that
the record be based on an average of times
taken in both directions over a measured
distance. If the return run is not made
within an hour of the first run the record
does not stand. Eyston did the north-'
ward run at 305.59 m.p.h. for the kilo-
metre, and 305.34 m.p.h. for the mile,
and 319.11 m.p.h. and 317.74 m.p.h. for
the kilometre and mile respectively on the
southward run.

The " Thunderbolt "
When the designs for " Thunderbolt "

were first discussed, it was laid down that it
should be possible to raise the land speed
record to 360 m.p.h. or 6 miles per minute.
The weight of the car was kept as low as
possible, but the final weight of the finished

r

car was such that the stored energy to be
dissipated at the end of each run proved
to be 68,000,000 foot pounds. If this
energy were converted into heat it would be
sufficient to raise 1 cwt. of water from freez-
ing to boiling point in 40 seconds ; or
.regarded as stored energy it would be
sufficient to lift a fully loaded London
double -deck bus to a height of 3,000 ft.
The greatest single force to overcome when
travelling at high
speeds is wind re-
sistance, and in
order to assist the
friction brakes in
the initial re-
tardation of the
car from 300 to
200 m.p.h. it was

decided to make
use of surfaces
which could be
extended at
each side of the
rear of the car.
As these brakes
had to be ap-
plied when the
car was travel-
ling at half itsmaximum
speed, the en-
ergy to be dis-
sipated by the

disc brakes would thus be a quarter of that
stored in the car at full speed, giving an
amount to be dissipated of 17,000,000 foot
pounds. It is of interest to note that this
enormous amount of energy had to be dis-
sipated in 40 seconds. Two huge Rolls
Royce engines of about 6,000 h.p. supplied
the motive power of the " Thunderbolt,"
and they simply ate up petrol at the rate
of 8 gallons a minute.

The First Record Holder
It is amazing to look back and compare

Eyston's speed with that of Count Chasse-
loup-Laubat, who drove a Jeantaud at a
speed of 39.24 m.p.h. on December 18th,
1898. The Count was the first holder of
the land speed record, and his achievement

(Above) : Sir Henry Segrave's famous- Golden Arrow- which put the record to 231.44 m.p.h.
(Below) : Parry Thomas with Bobs" breaks the record at 171.09 m.p.h. at Pendine.
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was considered an amazing performance for
that time. The course consisted of a
straight stretch of road in the park of
Acheres, France, and the record was timed
with stop watches, as no electric timing
apparatus was then available. The Jean-
taud had a curious boat -shaped body, and
was an electric car. The record set up by
Count Chasseloup-Laubat, however, did
not stand for long, for on January 17th,
1899, Jenatzy clocked 41.42 m.p.h., which
in turn was again beaten by the Jeantaud
with 43.69 m.p.h.

A Mile a Minute
Jenatzy again took up the challenge and

by fitting more powerful.motors to his car
achieved 49.42 m.p.h. ten days later. The
record was now slowly creeping up to the
coveted mile a minute, and on March 4th
Count Chasseloup-Laubat created a sensa-
tion by reaching a speed of 58.25 m.p.h.
Jentazy's next attempt heralded the pro-
duction of his famous car, the " Jamais
Contente," which had a peculiar body
shaped like a cigar, set high over four very
small wheels. The car was steered by a
tiller, and the driver sat more out of the
car than in it. The car was said to be
dangerous, and people said it would turn
over, or if it didn't the speed would be such
that the driver would not be able to breathe.
Jenatzy was not deterred, however, and on
April 29th he accomplished 65.82 m.p.h.

So the first milestone of a mile a minute
was reached, and the thoughts of racing
men now turned to the magical figure of
100 m.p.h. which was reached five years
later. During that period the record
slowly rose, and in 1902 Jenatzy's figure
was beaten by Serpollet in one of his own
cars. He clocked a speed of 75.06 m.p.h.,
which in turn was beaten by Vanderbilt on
a Mors at 76.08 m.p.h., by Fournier on a
Mors at 76.60 m.p.h., and by Augieres on
a similar car at 77.13 m.p.h. In 1903 the
record was pushed up by Duray who drove
a Gobron-Brillie at 84.21 m.p.h.

America's Challenege
America now took up the challenge, and

a young man named Henry Ford built a
car of his own which he took to Daytona
beach. He clocked 91.37 m.p.h. over the
measured mile. The next milestone was
thus approaching, but Ford, seeing that
there was more money to be made in making
cars for the general public, left record
breaking to other drivers. Thus in 1904,
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(Above left) : Campbell's " Blue Bird" as it appeared at Pendine in 1926. (Above right) : The " Blue Bird"
at Daytona in 1928. (Below) : The car in which Campbell took the record in 1933.

Vanderbilt drove a German Mercedes at
92.3 m.p.h., which in turn was beaten by
Rigolly on a Gobron-Brillie with 93.2 m.p.h.
and de Caters on a Mercedes with 97.26
m.p.h. Rigolly made another attempt
later on in the year and succeeded with
103.5d m.p.h.

On crept the record via Barras and
Hemery with Darracq cars, and Bowden
who drove a Mercedes at 109.75 m.p.h.,
until we come to the Stanley steam car.
In 1906 Marriot drove this steam car at the
amazing speed of over two miles a minute
-121.57 m.p.h. Three years passed before
Hemery, on a Benz, reached 125.9 m.p.h.
Americans who had previously had little to
do with the record now began to assert
themselves. Thus in 1910 " Barney " Old -
field clocked 131.72 m.p.h. with a Benz, then
in 1911 Burman on a Benz did 141.73 m.p.h.

The Rules Revised
The Great War then caused world records

to be forgotten, and it was not until 1919
that record breaking was resumed. In that
year de Palma, an American, drove a
Packard at 149.87 m.p.h. over the measured
mile, which was raised to 156.04 m.p.h. in
1920 by another American, Milton, with a
Duesenberg.

(Above) : The Stutz "Black Hawk" in which Frank Lockhart was killed while making an attempt at
Daytona. (Below) : The" Silver Bullet" which was driven by Kaye Don in unsuccessful attempts on the record.

The rules for the record were now revised
and two runs had to be made in opposiW
directions and the average of times taken
to indicate the record, before it would be
recognised by the international ruling body.
Driver* were thus deprived of taking ad
vantage of favourable winds. That they
had been of great assistance was emphasised
by the fact that Milton's record was not
beaten until 1926.

England began to take a hand in 1922,
and from that time on the record has been
almost exclusively ours. The record went
to K. Lee Guinness, under the new rules,
with 129.17 m.p.h. in his Sunbeam. Parry
Thomas came next when he drove his
famous Leyland Thomas over the mile at
Pendine Sands at 129.73 in 1924. In the
same year, however, the record passed
through the hands of Rene Thomas who
drove a Delage at 143.31 m.p.h. and
E. A. D. Eldridge, the one -eyed driver, who
drove a Fiat at 145.90 m.p.h. Campbell
appeared on the scene in 1925swith a huge
Sunbeam-engined machine which he called
" Blue Bird." In this machine he reached
a speed of 150.86 m.p.h. Another famous
name was added to the list of record
holders in 1926, when Henry Seagrave made
his appearance. He just beat Campbell's
record with 152.33 m.p.h. in another
Sunbeam-engined car. The same year saw
the return of J. G. Parry Thomas and,
driving his Higham Special, he pushed the
record first to 169.23 m.p.h. and then to
171.09 m.p.h. Campbell then deposed him
of his title by driving the famous Napier -
Campbell, powered by two Napier aero
engines, at 174.88 m.p.h.

On Daytona Beach Once More
Daytona Beach was once again 'looked

upon favourably for record breaking as
Pendine was not large enough. The cars
were becoming so powerful and achieving
such amazing speeds, that they needed
miles in which to get up speed, and more
miles in which to pull up. It was at
Daytona that Seagrave became the first
man to travel at over 200 m.p.h. Driving
his Sunbeam he reached the astounding
figure of 203.79 m.p.h. People still said
that record breaking was fraught with
danger and that it would be impossible to
beat Seagrave's record as drivers would not
be able to breathe when travelling at still
greater speeds. Drivers were not deterred,
however, as in 1928 Campbell appeared at

(Continued on page 245)
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A scene on the

HAVE you ever noticed how cold a
damp rag becomes when held in a
breeze or, better still, have you ever

experienced the local feeling of intense cold
when a few, drops of ether or other very
volatile liquid are poured on to the skin ?

You may or you may not have observed
the above effects, but, in any case, it is as
well to draw attention to them, for they
form the fundamental principle upon which
the production of " artificial cold " is based.

A damp rag becomes cold when exposed
to a draught or other form of air -current in
consequence of the forced evaporation of
its contained water. When any liquid
evaporates, it requires some form of energy
to do so. This necessary energy it obtains
in the form of heat, abstracting heat from
its surroundings and therefore causing
them to be lowered in temperature.

In the instance of ether evaporating from
the skin, the abstraction of heat is so
intense that an almost painful degree of
cold is experienced.

The Plant
In ice -making plant, as, for instance,

that of the type responsible for the produc-
tion of the degree of cold necessary to freeze
a sheet of water for the formation of an
ice skating rink, the well-known gas,
ammonia, performs the role of the moisture
in the rag or of the drops of ether men-
tioned above. Sometimes, and particularly
in America, carbon dioxide gas (" Carbonic
anhydride ") is made to play the same part,
but ammonia has certain advantages as a
cold -producer or " refrigerant " and hence
the majority of ice -making installations
for commercial use rely upon this material.

Earl's Court ice rink during the world's figure -skating championship.

The Principles of their Con-
struction and Operation Ex-
plained in Simple Language

The so-called " liquid ammonia " of
household use, is really a very strong

A glass of strong ammonia standing on a wooden block
is frozen fast to the block after air has been blown
through the ammonia solution for a few minutes, thus
demonstrating the production of cold by the rapid

evaporation of ammonia.

solution of ammonia in water. Ammonia,
at ordinary temperatures, is a pungent -
smelling, invisible gas, which, when sub-
jected to powerful compression, condenses,
like all other gases, to a liquid. This
latter substance we will term " liquefied
ammonia " in order to distinguish it from
the " liquid ammonia " of the chemists'
shops, which, as we have already seen, is
merely a solution of ammonia gas in water
and takes no part whatever in the working
of the cold -producing apparatus which we
are about to describe.

Under atmospheric pressure, liquefied
ammonia boils at a temperature of -33
degrees Centigrade. During this boiling or
evaporation, the ammonia abstracts heat
from its surroundings.

Abstraction of Heat
Even in the case of the ordinary com-

mercial " liquid ammonia " (the " ammonia
solution " of the shops) this abstraction of
heat can be demonstrated. Place a small
amount of strong ammonia solution in a.
glass vessel standing in a small pool of water
on a wooden block. By means of a bent
glass tube, blow a current of air through the
ammonia solution. After a few minutes,
the glass vessel will be found frozen firmly
to the wooden block.

Having grasped the import of these
preliminary facts concerning ammonia, we
shall now be in a position to realise exactly
how this exceedingly useful gas is able to be
harnessed commercially for the continuous
production of cold in ice -making plant of all
kinds, including, of course, that adapted
for ice -rink formation and maintenance.

The diagram accompanying this article
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depicts graphically not only the mode of
utilising ammonia gas for the production
of artificial cold, but also the manner of
applying this cold -production in the con-
struction and upkeep of ice skating rinks.

Let us begin our survey of the diagram
of the ammonia compressor. This is a
powerful compression pump, fitted with
special alkali -proof glands and packings
and by means of it the current of ammonia
gas entering it is compressed to a pressure
which may be as high as 180 lb. per sq. in.
After compression, the ammonia gas escapes
from the _compressor through a discharge
valve.

Compressing Gas
The effect of compressing a gas is to

increase its temperature. Thus it is that
the compressed ammonia gas has a very
considerable heat content. This is removed
by causing the compressed gas to circulate
through a condenser consisting of a pipe
coil immersed in a tank of running cold
water. Here the heat of compression is
removed from the ammonia, with the result
that the compressed gas immediately
liquifies.

From the condenser, the liquefied
ammonia flows into a specially -designed
receiver from which it passes, via a semi-
automatic expansion valve, into an
" evaporator " comprising a further pipe
coil surrounded, this time, by strong brine.

After passing the expansion valve, the
liquefied ammonia, owing to a sudden
reduction of pressure, expands and gasifies
(or vapourises). This process is carried
out to completion in the brine -surrounded
coils of the evaporator.

We have already seen how an evaporating
liquid and, in particular, boiling liquefied
ammonia, absorbs heat from its surround-
ings. Due, therefore, to this effect, heat is
abstracted from the brine which surrounds
the coils of the evaporator. The brine, in
consequence, becomes cooler.

Having evaporated from its liquefied
condition and returned to its normal gaseous
state, the ammonia, when it reaches the
upper coils of the evaporator is practically
at atmospheric pressure. It now flows
through a - suction valve into the cylinder
(or cylinders) of the compressor, there to
be again compressed and made to follow out
its previous cycle of operations.

It will thus be seen that the ammonia
circulates continuously through the brine -
refrigerating plant, its only possible means

WATER OUTLET

CONDENSER

WATER

of escape from the circuit being through
defective valves and compressor packings.
Provided that the ammonia is entirely
water -free, it may be used over and over
again as a refrigerant in this manner. If,
however, it contains more than a very small
trace of water, alkaline -corrosion of the
system results and trouble quickly ensues.

It is now easy for us to follow the actual
manner of freezing a sheet of water so as to
form an ice rink. From the evaporator of
the ammonia plant, the strongly cooled
brine is circulated by means of a force pump

causing the ice surface to melt or even to
become wet.

Usually, the " brine " which circulates
rapidly through the refrigerating pipes
underlying an ice rink is composed not of
ordinary brine, which is a solution of com-
mon salt, but of a strong solution of calcium
chloride. This has a very low freezing
point and is not liable to freeze in the pipes
under the strongest degree of refrigeration
attainable by the ammonia plant.

The pipes nsed for ice -rink refrigeration
are usually of one or one and a quarter

A York -Shipley compressor at work in the production of cold for an ice rink.

through a system of parallel pipes covered
with a layer of water. In due course, owing
to the cooling effect of the circulated brine,
the water freezes and remains in its condi-
tion of ice as long as the circulation of the
refrigerated brine continues through the
underlying pipes.

Warm Atmosphere
So strong is the refrigerating effect of the

brine that the atmosphere of an ice rink
may actually be heated, thiis imparting a
pleasant warmth to the skaters, without

AMMONIA
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WALL

INLET
DISCHARGE

VALVE

LIQUIFIED
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Diagram
showingshowing in
principle the
method of pro-
ducing an ice-
skating rink

surface.
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O
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inch diameter, are spaced from three to
six inches apart, and laid across the arena.
Sometimes they are secured to wooden
sleepers fixed on the floor of the rink, but
in some American rinks, the pipes are
embedded in concrete.

" Starting -up " an ice rink is not as quick
a process as the reader might imagine.
Even with a powerful refrigerating plant,
it takes from twelve to fifteen hours to
freeze a large area of water to a satisfactory
condition of ice.

Under normal conditions, the " re-
frigeration -power " expended in maintain-
ing a constant hard ice sheet on the floor
of an average -sized rink is equal to that

PINE CIRCULATING
PUMP

11

WATER -FREEZING COILS ON FLOOR OF SKATING RINK
, s "Ns " \ / N.

\
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which would be consumed in manufacturing
approximately eight tons of solid ice per day.

Usually, the ice -making plant of a rink
has a reserve of power and, for a rink of
average size, an ice -'plant capable of turning
out twelve tons of ice daily is employed.
Many ice -rink concerns,' of course, utilise
this balance of power by undertaking ice -
making for commercial uses and, also, in
maintaining cold -storage apartments for
various purposes.

Pipe -laying Systems
Needless to say, the working adjustment

of ice -making equipment used in con-
junction with ice rinks must be capable of
being very minutely governed. Different
systems of pipe laying under the ice of the
rink have been found to influence very
considerably the working " balance " of the
refrigerating machinery. Hence, it is that
an ice -making plant which proved successful
for one ice rink might not be found to run

economically in conjunction with another.
Many of the adjustments on an ice -

making plant are semi -automatic in nature,
as, for instance, the suction, discharge and
expansion valves which operate the circula-
tion of the ammonia refrigerant. In order
to obtain strong cooling, powerful multi -
cylinder compressors are used for dealing
with the circulating ammonia, these com-
pressors being usually driven by an electric
motor or a gas or diesel engine.

%Every portion of an ice -making plant and,
also, Qf course, of its supplementary ice -
rink refrigeration circuit requires to be
very carefully designed and constructed in
the strongest and most enduring of
materials. Steel tubing is mostly employed
in the refrigerant and brine circuits, the
various pipe bends and couplings being
made in extra heavy metal.

To a certain extent the working capacity
or " ice -tonnage " of a compression re-
frigeration plant can be varied by making

adjustments to its component parts.
Economically speaking, however, an ice -
making plant 'operates best when working
very near to its full load or capacity.
Hence it is that when powerful refrigeration
plants are employed for ice rink formation
and maintenance, some other commercial
outlet is usually found for the refrigerating
power which is not utilised by the rink itself.

A good ammonia -refrigerating plant will
reduce the brine temperature to about
16-18° F., or from fourteen to sixteen
degrees below freezing point. Allowing for
a certain amount of heat loss (or, rather,
" cold loss ") through the insulation of the
pipes connecting the brine circuit to the
rink piping proper, it will be seen that
there is an ample reserve of cold in the
circulating brine to freeze and to retain in
a solid condition, the skating surface of the
rink, despite the fact that the latter is
continuously being warmed by the heated
air of the arena.

NEW INVENTIONS
Flags that Don't Flag
"O a flag, as to a windmill, the breeze is

the breath-I almost wrote staff-of life.
In a dead calm, the bunting, however gaily
designed, hangs listlessly, as though life
were not worth living. But when the god
of the winds bestirs himself, the flag ex-
pands its chest, so to speak, and makes the
most of itself. And under the influence of
a gale it even indulges in a flutter. To en-
able a flag at all times to appear at its best,
an inventor has produced a device in which
air is caused to flow towards the outermost
edge of the flag. Under pressure from
some such source as a fan or blower, air
may be conveyed to the flag by a nozzle
directed towards it or by way of side open-
ings in a hollow pole.

It is stated that, as a rule, the flag will
make a braver show, when intermittent
puffs of air are directed towards it, than
when it is the target of a constant blast.

Primarily, the inventor has had in mind
a flag for advertising purposes. The enter-
prising tradesman, by means of this de-
vice, can certainly give his wares a good
puff.

Patent Voices
TRILBY, the heroine of George du

Maurier's novel, had a wonderful throat
but no ear for music. Some people have a
soul for music but no effective larynx with
which to express it. I wonder how these
good folk will be affected by an invention
to which a patent has been recently granted
in the United States. This consists of an
artificial larynx. False teeth have been an
unspeakable-or should it be " speak-
able ?-boon to the human family. But
what may one expect from an artificial
larynx ? Is it possible to have constructed
a replica of the throat of a Tetrazzini or a
Bing Crosby and by means of this artificial
larynx to produce the dulcet strains of the
prima donna or the king of crooners ?

A Serial Match
THE repeatedly ignitible match, which is

not unknown, has received further atten-
tion at the hands of an inventor. It is still
lit by friction, extinguished by blowing and
then re -lit by rubbing. The characteristic
feature of the latest version of this more or
less everlasting combustible stick consists in
its constituents. It now embodies a new
collection of inflammatory chemicals, some

The following information is specially supplied to
"Practical Mechanics." by Messrs. Hughes & Young
(Est 1829), Patent Agents, of 9 Warwick Court, High
Holborn, London, W.C.1, who will be pleased to send
readers, mentioning this paper, free of charge, a copy
of their handbook, " How to Patent an Invention."

of which have names of many syllables. In
view of the fact that the alleged lighter is
at times temperknental, the devotees of
the weed may be intrigued by this encore
match.

Garment Drier
THOUGH not so old as the wooden horse

of Troy, the clothes horse, whom one
may call Old Faithful," for generations,
has been caparisoned with moist trappings.
Thii primitive contrivance has now a rival
which resembles a gigantic cage. But, in
place of the parrot, there is a heating
apparatus. The garments to be dried or
aired drape the wires of the cage, above
which is a hanger. The new device at least
has the virtue of nbt screening the cheery
blaze and genial heat of the fire from the
inhabitants of the kitchen.

Muffled Ear Drums
THE idea of an ear plug to shut out or

modify unpleasant sounds is not new.
But a variant of this anti -noise stopper has
been patented in the United States. The

cumbersome but explicit title of the inven-
tion is " Device to be worn in the ear for
eliminating or damping noise reaching the
ear of the wearer." It comprises a loose
core of fibrous material, and attached to it
is a string for withdrawal. The core is
coated with a non -adhesive substance,
which, at normal temperature, is not plastic.
However, it becomes plastic at body tem-
perature. Consequently, when inserted in
the ear, it naturally moulds itself to the
shape of the aural channel. The imagina-
tion of the reader will conjure up the many
useful purposes to which, in this age of ,
nerve -wrecking noise, such an invention
could be put. Henceforth the blatant
electric drill need have no terrors.

Tooth and Gum Loofah
THE " Keep Fit " movement cannot

neglect the teeth which play the over-
ture to the opera of digestion, to vibich
effective mastication has always been re-
garded as an indispensable preliminary
Hitherto the public have relied upon a
brush to keep the teeth in a fit condition.
But this method may be at least reinforced
by a recently patented device. Equipped
with a small tubular casing which resembles
a finger stall, one's finger may conveniently
be inserted in the mouth, and the teeth and
gums can be massaged. Not only will a
cleansing effect be the result, but the pearls
of the mouth will be polished as by a
lapidary. An Irishman might style this
process a mouth manicure.

DYNAMO.

NEWNES HOME MECHANIC ENCYCLOPEDIA
BY F. J. CAimt

(Editor of "Practical Mechanics")
This invaluable encyclopaedia is

written in plain language, and deals
comprehensively and authoritatively
with the following hobbies :
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vision, Wireless,- Model Boats and
Railways, Microscopy, Photography,
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Obtainable at all Booksellers,
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Geo. Newnes Ltd., Tower House,
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Thomas A. Edison.

WOULD you call Edison a great
scientist or merely an ingenious,
commercially -minded mechanician

and inventor ?
There are many would deny him even a

shadow of the former status, yet few there
are who would care to assert that he was not
a great and, indeed, an extraordinarily
fertile and gifted inventor.

Sound -recording, the incandescent electric
lamp, the early cinematograph and the alka-
line storage battery or accumulator consti-
tute, perhaps, the best known and the most
important of Edison's multitudinous scien-
tific creations, and the ones which brought to
him commercial success as well as universal
renown. Yet there are many lesser known
inventions of Edison. Indeed, at the time
of the inventor's death in October, 1931, the
total number of patents granted to Edison
by the United States Government amounted
to upwards of 1,400, of which some four
hundred were master -patents which had
actually been commercially worked. Edi-
son's patents in countries other than
America again ran into hundreds, most of
them being derived from his American
master -patents.

It is true that Edison had not the mind of
a Faraday or other great scientific pioneers.
Yet he showed throughout his amazingly
active career a degree of inventive ingenuity
which has hardly been equalled, let alone
excelled in any other single individual.

Theory and Practice
Practice, according to Edison, is worth

infinitely more than theory. He hated
abstruse reasonings into the nature of
things. Mathematics, too, he disliked,
preferring, as he said, to create in actuality
rather than in mere figures.

Perhaps this attitude of mind, together
with Edison's great commercial instinct,
was responsible for his " missing " of several
great opportunities for fundamental scien-
tific discovery. When, for example, he
observed that the filaments of his carbon
lamps " evaporated " slightly and caused a
discolouration on a portion of the inner side
of the lamp bulb, he merely noted the fact,
but made little attempt to investigate its
cause. Actually, of course, this Edison
effect," as it is now called, the result of the
emission of negative electricity from the hot
filament, contained within it the germ of the
radio valve, but Edison himself never
appreciated it. It was one of his few great
" misses."

Thomas Alva Edison, the son of Samuel
and Nancy Edison, was born at Milan,
Ohio, on February 11th, 1847. His father
was of Dutch descent and his mother of
Scots extraction. During his early child -

MASTERS OF
MECHANICS

No. 29. A Prince Among Inventors.
The Renowned Thomas A. Edison and His

Many Creations
hood, the Edison family suffered severe
reverses of fortune, with the result that the
young boy 'had at an early age to fend for
himself.

But " Al," as his mother always called
him, was a more than usually intelligent

An early cinema camera,
constructed in 1890.

lad, and his first occupa-
tion he regarded more in
the light of a great ad-
venture than a serious
business. This was his
role of newsboy on the
Canadian Grand Trunk
Railway, which occupa-
tion he assumed at the
age of twelve and plied
his trade daily in the
trains which ran between
Michigan and Detroit.

Chemical Experiments
Even at this early

stage of his existence,
Edison's mind had given
itself over to thoughts
and aspirations of a
scientific and mechanical
nature. In a corner of
the luggage compart-
ment of the train, Edison
maintained a little port-
able laboratory by means
of which he conducted
small chemical experi-
ments during the " off "
hours of his occupation.
Such free hours, however,

were not very numerous, Tor the lad, despite
his tender years, actually set up a printing
press on the train and, in a corner of the
luggage compartment, printed a weekly
news -sheet, which he called the Grand
Trunk Herald.

The Herald, despite its frequent mis-
spellings and amateurish composition,
proved a success, and Edison, perhaps,
might have made a name for himself as an
author or a journalist had not an unfortun-
ate incident happened during one of his
train journeys. This was his setting fire to
the luggage -van of the train as a result of
one of his chemical experiments. The
angry guard succeeded in extinguishing the
fire before much harm had been done-and
he was also promptly successful in flinging
Edison himself out, printing press, chemical
laboratory and all, on to the platform of the
next station and in giving the lad a severe

cuff on the ear as a me-
mento of the occasion.

As a memento ! Alas,
that box on the ear
proved to Edison a very
sad incident in his life,
for it brought about a
very severe degree of in-
curable deafness under
which the renowned in-
ventor laboured for the

A few frames" from the first celluloid
film using the Edison gauge and perforation

which has since become standard.

remainder of his life.

Telegraphy
Not long after his

sudden dismissal from
the Grand Trunk Rail-
way, the young Edison
managed to rescue a
child from an oncoming
train. The child hap-
pened to be a rural
stationmaster's daugh-
ter, and, as a reward for
his bravery, the station
master offered to teach
Edison all he knew
about telegraphy, which
was, at that time, one
of the world's new
wonders.

Edison jumped at the
opportunity. Quickly,
he became an expert
telegraph operator and
found employment suc-
cessively at Memphis,
Cincinnati, New Orleans
and Louisville. There
is a story that about
this time he devised an
electrical machine for
killing cockroaches,
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The first talking machine in the world. Edison's
original phonograph. The reproducing diaphragm
(cracked) is seen on the right of the photograph.

with which some of the American buildings
swarmed. Whether this be true or not, it is
certain that when he was a telegraph opera-
tor, Edison took out his first patent, which
was for a vote -registering device intended for
the use of the American State Legislature.
Members had merely to press a knob and
their vote was automatically recorded.

The vote -registering instrument proved a
complete failure. It did one thing, how-
ever, Edison tells us. It taught the inventor
to assure himself that there was an actual
demand for a machine or device before he
spent time and money on its making.

The cost of making and patenting the
vote -registering instrument denuded Edison
of all his savings. Moreover, he lost his
employment and, for a short period, walked
the streets of New York in an almost penni-
less or, rather, shall we say, " cent -less "
condition. Opportunity, however, was
never long away from Edison's door.
Within a short time, it came again in a set
of circumstances which caused him to invent
a sort of telegraphic tape machine. He
offered it to a certain concern for the price of
5,000 dollars and was much surprised when,
after testing out the merits of the invention,
he was awarded no less than 40,000 dollars
for it.

A Flood of Inventions
Now, a self-made man, possessing reason-

able financial security, Edison set up a
laboratory and mechanical workshop at
Newark, New Jersey and, employing a
number of assistants, began to pour out
upon the world the flood of inventions with
which his name has so long been associated.

The first of these inventions was an
electrical one. It comprised a system of
duplex telegraphy, whereby two messages
could be transmitted over the same circuit
at the one time. This system Edison
perfected in 1872. Two years later came
his quadruplex system of telegraphy, or
four -message working, and afterwards his
six -message or sextoplex system of tele-
graphic operation. These inventions saved
the American telegraph companies .literally
millions of dollars, and Edison flourished
exceedingly in fame and in pocket as a
result of them.

Then came, among a perfect welter of
minor inventions, the single invention which
made the name of Thomas A. Edison famous
throughout the world. It was the phono-
graph.

There is no doubt whatever, say some
what they will, that Edison was the father
of the phonograph and the pioneer of
practical sound -recording. Previous to
Edison's time there had been many at-

tempts at the making of
mechanisms which would
utter words and even
coherent sentences. Not
one of these earlier inven-
tors, however, actually
conceived the idea of stor-
ing up or recording squads
and then mechanically re-
producing them. It is to
Edison alone that the be-
ginning of practical sound -
recording is due.

The Phonograph
The story of the phono-

graph has often been told
and can only be related

very briefly here.
Its inventor was
engaged upon a

Edison's most popular
phonograph. The Edison

Gem" model which, for
many years, was a music
maker in thousands of

homes.

machine intended to repeat Morse charac-
ters which were recorded on paper in
a series of indentations. On passing the
indented paper through his machine, Edison
noted that it produced a musical, rhythmic
sound, faintly resembling human speech.
This observation led him to conceive the
idea of providing a light diaphragm with a
stylus and of registering its vibrations upon
tinfoil or paraffined paper mounted upon a
mandrel or cylinder which revolved at a
steady rate. Edison quickly saw that his

experiments were being made in the right
direction. He devised better apparatus
and, ultimately, succeeded in recording-and
reproducing-human speech.

The first Edison phonograph, for which a
patent application was filed on the Christ-
mas Eve of 1877, comprised a hand -revolved
cylinder covered with a layer of tinfoil. A
stylus attached to a large diaphragm made
light contact with the tinfoil. When

spoken at," the diaphram vibrated the
stylus, which latter indented the revolving
tinfoil, thus producing a crude form of
record. The diaphragm -attached stylus
was then made to re -traverse the tinfoil
record, the indentations of which caused it
to vibrate, thereby reproducing the original
speech.

Edison's phonograph was not an instan-
taneous success. It was so crude and im-
perfect that for several years it remained
little more than a laboratory curiosity.
Ultimately, however, and egged on by the
competition of other inventors, Edison took
his phonograph seriously in hand, revolu-
tionising it, devising methods of producing
records commercially and " fathering " the
instrument in every way.

It has always been said that the phono-
graph was Edison's favourite invention.
No doubt this statement is a perfectly true
one, for, in later years, wherever you came
across Edison, there, also, you would be
sure to find a phonograph or two.

The Carbon Lamp
The carbon lamp was one of Edison's

next inventions, although it was closely
followed by a similar lamp shade by Swan,
of Newcastle. Edison, for his incandescent
lamp, employed thin slips of bamboo, suit-
ably charred. Swan, on the other hand,
used pieces of linen charred by sulphuric
acid. In his search for suitable materials
for lamp construction, Edison, now a rich
man, sent explorers to the ends of the world.
They brought him back fibres and other
'vegetable materials from various countries,
all with a view of improving upon his
original lamp.

In 1878, the Edison Electric Light Com-
pany was formed. It moved rapidly.,, to
complete success, all, of course, on the basis
of the bamboo -fibre lamp. Finally, after
many differences, Edison and Swan com-
bined their lamp interests, thereby giving

Early cylindrical talking machine records made by Edison
at Orange, New Jersey.
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rise to the Edison -Swan incandescent lamp.
Towards the end of the '80's of the last

century, George Eastman, the famous in-
ventor of the Kodak, put celluloid film on
the market. Edison immediately seized
upon this product for the furtherance of an
invention which he was then engaged upon.
He called this new instrument a Kineto-
scope," and it comprised a crude cinemato-
graph device for presenting pictures in
motion. Edison's Iiinetoscope," which
reached England in 1891, had a short vogue,
mainly as a peep -show instrument. In it,
a series of pictures recorded upon a celluloid
film were moved downwards continuously
behind a lens through which the observer
peered. The effect of motion was thus
produced.

The " Kinetophone "
Another interesting invention due to

Edison was the " Kinetophone," a combina-
tion of the cinematograph and the phono-
graph or gramophone. This, which was
introduced in practice about 1908, was the
first talkie system which met with any
practical success.

During the Great War, Edison worked
energetically in a new direction-that of
chemical engineering. He devised pro-
cesses for producing synthetic chemicals
and other materials. Then, in 1916, he was

One of the earliest phonographs known. It was operated

made a member of the United States Naval
Consulting Board, to which organisation of
scientific men he contributed no less than
forty original inventions.

At all times, Edison was a truly inde-

by a sewing -machine treadle.

fatigable worker.
He could continue
for sixty hours with-
out sleep and with
hardly any food.
Yet, strangely
enough, there
were many of his
inventions which he
quickly lost interest
in.

Much of Edison's
inventive work lies
buried in the ar-
chives of the great
laboratory and
engineering shops
which he set up at
Orange, New Jer-
sey, and in the re-
yords of theAmeri-
can Patent Office.
One day, however,
it will all be colla-
ted. Then and only
then will mechani-
cal, chemical and

electrical science realise their respective
degrees of indebtedness to Thomas A.
Edison for the ceaseless and powerful
practical aid which he gave towards the
extension of their separate domains.

A BUTTERFLY VALVE IMPELLER
PUMP

THIS development, like so many other
excellent ideas, was the result of
chance. The inventor was experi-

menting with an ordinary piston pump
equipped with large hinged flap -valves
fitted into the piston head. On one occa-
sion the piston itself was taken out and the
pump operated with the flaps alone. A
notable increase of efficiency was at once
observed, and the inventor was then
enabled to solve his problem of dredging
sand- or weed -infested channels in marshy
districts. This discovery was pursued
further and patents taken out covering the
new advance in pumping technique.

On October 4th, 1937, the inventor,
Captain Louis le Clezio, was awarded the
" Grand Prix " at the Concours Lepine in
Paris, where his pump was judged the most
interesting invention of the year.

How it Works
The principles underlying the le Clezio

pump are, like most good things, very
simple. A piston rod A is caused to reci-
procate at 500 to 1,000 strokes per minute
coaxially with the pump barrel B, which in
practice need not be machined. C is an
ordinary stuffing box. Two flaps DD' are
cut to such half ellipses that when they are
at, say, 60° to each other they completely
fill B.

The flaps are attached to the end of the
piston rod with the aid of a single common
hinge permitting them to move freely rela-
tive to one another. Two stops SS are
provided, so that on the forward stroke the
peripheries of DD1 do not touch the bore
of B. Once the pump is in operation it has
been found that DD1 never touch the sides,
even if SS are removed. This is due to the
fact that the moving column of liquid keeps
flowing in the same direction even on the

A Pump that was Judged the
Most Interesting Invention

of the Year

return stroke, and at the end of the forward
stroke considerable hydrostatic pressure is
built up in the annular space T between B
and DD' which is balanced by opposing
forces present in DD1. Thus A practically
frictionless hydrostatic seal is formed
between the flaps and walls of the pump

without actual metallic contact taking
place between them. This is one of the
great advantages of this type of construc-
tion. It would be interesting to examine
this phenomenon more closely in its scien-
tific aspects using a glass pump -barrel and
stroboscopic illumination.

Its Uses
The le Clezio pump is particularly useful

for handling solids mixed with water, such
as cement, gravel, sand, coal -dust, or slurry.
A demonstration pump of 2 -in. bore was
seen to pass fin. stones. At present great
difficulty is experienced in dealing with the
above materials and mixtures. This new
solution to these troubles should be valu-
able to the industries concerned. Mud can
easily be pumped, a fact which will be
valuable in connection with the reclamation
of land. Sewage, paper -pulp, and other
aqueous suspensions can easily be dealt
with.

This new device is equally suitable for use
with viscous liquids
such as crude or re-
fined oils, molten
asphalte and sulphur,
tar and molasses.

A hand - operated
model will be use-
ful, more particularly
to gardeners for deal-
ing with cesspools,

settling tanks, and other
domestic purposes. The
pump is light in weight,
making it valuable where
portability is essential. It
has been observed that the
actual delivery of the pump
is 2 to 2 times its calcu-
lated capacity, taking into
account the piston sweep

and strokes per minute. This is explained by
the fact that during the back stroke the
column of liquid is moving at its normal
equilibrium velocity. This enables a pump
to be built to half the dimensions of what
would ordinarily be required for any given
output.
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BUILDING A 1 C.C. ENGINE

The size of this midget engine can be gauged by comparison with
the hand. In spite of its smallness, it will fly a model weighing

20 oz.

THOSE who have had experience in
building small petrol engines will realise
the precise nature of the work involved

to produce efficient results. The engine
about to be described, and the details for
the construction of which will be given in a
series of articles, is of considerably smaller
capacity than others for which information
has as yet been available. The actual
capacity of this engine is closely approxi-
mate to 1 c.c., the bore and stroke being*
in. and i in. respectively. In view of these
rather abnormal dimensions, it will be
readily appreciated that for the completed
job, to be successful, the parts will require
making with precision, and on this account
a fair degree of skill must be employed in its
construction. This note is struck merely as
a warning to deter those with little experi-
ence of accurate machining from lightly
embarking on the construction of such an
engine, as indifferent work will only entail
subsequent disappointment.
Brief Details

In common with most small engines of
this nature a 2 -stroke cycle is employed.
A notable feature, however, is the use of a
mechanically operated valve for the gas in-
take. This is of a simple piston type
'operated by a face cam situated behind the
propeller boss. The same cam plate serves
to actuate the make and brake by means of
a lobe cam formed round the outside.

No castings are used, the parts in the
main being machined from bar material.
Another feature, which undoubtedly saves
weight, is the absence of bolts and nuts in
the design of the engine. Two bolts and
nuts only are used for holding the contact
breaker blade, and fixed contact clips.

Those contemplating building this model
would do well to study the text carefully
and to carry out the work in the given
order. By following the stage by stage
operation exactly as set out, much unneces-
sary work will be avoided. Beyond this, the
fact that clearances are cut very fine and
the section of the metal in places is rather
thin, it becomes essential for the surfaces
machined at separate operations to be
truly concentric with each other.
The Crank Case

The crank case, crank case end cap and
drain plug are made from duralumin bar.
About 3 in. of 1 i in. dia. bar will make the

By W. H. Deller
The First Article of a Short Series

crank case and end cap, and 3 in.
of I in. dia. bar is required for the
drain plug. The latter piece is
more than sufficient, but the re-
mainder will be wanted for the
connecting rod. These two pieces
represent the, total requirements
of this metal.

First Operation of Crank Case
Cut off a piece of 11 in. dia. bar

If in. in length. Chuck and lightly
face one end, reverse in chuck and
face opposite end to 1* in. overall
length.

Second Operation
Hold by in. in chuck (running

true), and turn to in. dia. for a length
of i m. to rough out main bearing boss.

Those Readers who
wish to Complete
the Construction of
the Engine Before
Publication of the
Concluding Articles
can Obtain a Set
of Blueprints for 5s.

Third Operation
Hold in chuck by boss with face of larger

diameter as near to the jaws as possible.
Reface front to a clean smooth finish.
Centre drill, drill 196 in. deep to point of

Another view of the 1 c.c. engine.

drill and fiat bottom drill i in. diameter.
Englarge hole by boring to exactly j in.
diameter face bottom of hole to it in. deep,
finishing to a square corner. Screw mouth
of hole for a distance of A in. from the front
face, making certain that a full thread is cut.
Counterbore the mouth of the hole to
exactly * in. diameter by * in. deep ; also
counterbore out the first two threads to
ensure the flange on the end cap will seat
properly. It should be noted that this is
necessary on account of the thread on the
cap not being undercut. This part can now
be removed from the chuck.

First Operation Crank Case End Cap
Chuck remainder of li in. diameter bar,

leaving about i in. projecting from jaws.
Face and turn for a distance of irt- in. to
( -0015 to -005 in.) under * in. diameter,
leaving a square corner. Turn front por-
tion back for a f in. to -851 in. diameter.
Turn * in. diameter peg to leave .851 in.
diameter * in. in length. Screw .851 in.
diameter 32 threads per in. with a narrow
screw cutting tool, to get as close to the
shoulder as possible, leaving not more than
A in. unscrewed. Use the thread in the
crank case as a gauge for size, taking care
not to seize the threads when fitting.
After fitting, turn the first thread away to
core diameter as shown. The part at this
stage forms a screwed peg upon which to
perform the next operation on the crank
case.

Fourth Operation Crank Case
Put a little oil on the thread just cut and

making sure that the thread and register
in the crank case are clean, screw the crank
case on to the peg up to the shoulder.
Face end of bearing boss to 11 in. overall
length. Centre boss, drill (correcting for
truth by boring if necessary) and reamer
1,1 in. diameter. Turn the boss the whole
length to i in. diameter. Face up back of
crank case chamber to I in. in length from
front. Turn from front of the boss to i in.
in diameter for a distance of* in. Leave a
collar 116- in width, and turn remainder of
boss to the same diameter, finishing against
the crank chamber with a small round
nosed tool cutting into the back on the
final cut to form a groove round the boss
-k in. wide, and 41 in. from the bottom of
the groove to the end of the boss. This
completes the case for this operation, when
the end cap may be completed.

Cyc-auto Engines
GEORGE GROSE, of Ludgate Circus,

London, E.C.4, have a limited number
of brand new 98-c.c. Cyc-auto Engines,
complete with magnetos, plug, exhaust box
and drive, etc. All have been bench and
brake tested by the makers.

Originally listed at £9, George Grose are
able to offer these engines at 558. each.
They are suitable for driving machinery,
lawn mowers, air cofnpressors, dynamos,
etc.
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THE latest news from Iceland is that hot
water is now laid on from a natural hot

spring to the town of Reykjavik. Iceland is
noted for its hot springs. There is so much
hot water in subterranean reservoirs that
snow and ice do not lie nearly so thickly as
would be expected in this northern land.
With water from these sources laid on in the
houses winter will be a little more bearable.
Engineers have simply laid down a pumping
station and put in a system of lagged trunk
and distributing mains. Every house will
be provided with radiators and with a
supply of hot water on tap. The water is
at 160° F., which is rather hotter than the
human touch can bear. Imagine how
pleased we would be in England if we got
hot water just as we get cold at a turn of
the tap.

Waste from
Power Stations
HOT water could be made available in

this manner in properly built towns if
engineers were given a free hand. The
towns would be laid out round their power
stations and the hot water which is rejected
to the tune of many million gallons daily
from power -station condensers would be
piped round the town. The water is
heated, of course, in cooling the exhaust
steam from the turbines of the turbo genera.
tors. About 50 per cent. of the heat in the
coal burnt under a power-statilon boiler goes
in this way, 25 per cent. goes up the stack
in the hot chimney gases. Only the remain-
ing 30 per cent. is usefully employed to
generate electricity.

A Heated
Swimming Bath

N Great Britain there have been one or two
isolated attempts to use the waste hot water

from a power station. The municipal baths
of the city of Edinburgh at Portobello get
warm water from the condensers of a nearby
power station. In this way the water in

Televising an outdoor motor -racing scene.
freshness is to measure the electrical resist-
ance of the fat and lean. Stale meat be-
comes acid. As acid readily conducts an
electric current, a drop in resistance soon
shows up a bad carcase. Eggs are tested
too. The test here is to measure the head
of water required to break a yolk. Fresh
yokes break far less easily than stale ones.
In fact a fresh egg is also a tough one.

The Gnathydynamo-
meter
IN America the problem of eating has been
tackled by scientists as well. An enter-

prising dental college set itself the problem
of measuring the strength of the human
bite. The instrument is quite simple. It
consists of a spring gag which is bitten.
A calibrated pointer measures the strength
of the bite. This instrument is called a
gnathydynamometer. Literally this means
a bite -pressure -measurer. An average man's
bite is about 171 pounds to the square inch.
The record so far measured is no less than
270 pounds.

Hot Water in Iceland THE MONTH IN
SCIENCE AND

the bath can be kept at 70° to 80° F. all the
year round practically free of charge.

Wave -making Machine
THE Portobello baths are also unique in

possessing a wave -m#,king machine. It
consists of a reciprocating quadrant made
in four sections extending practically along
the whole of the deep -end wall. Two 160-
h.p. motors actuate these quadrants at any
set rate and create a surge which travels
along to the shallow end. Here the waves
break in a rolling surge just like natural
waves rolling up a beach.

Fruit Research
Laboratory
COVENT

Garden under a Government
research department is going into the

question of the safe transit of fruit from
distant parts of the empire. A fruit re-
search laboratory has been established for
the purpose in the market. Merchants thus
have a laboratory on the spot where they
can take faulty consignments for diagnosis
of their ills. Fruit, in going bad, forms
acids and alcohol. Chemists can measure
these substances by developed methods.
They also research into such questions as
the effect of neon light and carbon -dioxide
in fruit preservation. An atmosphere of
carbon -dioxide, it is found, helps to keep
fruit in good condition.

Smithfield Too
LONDON'S

big meat market at Smith-
field is also kept under Government in-

spection, and regular tests are made on the
soundness of meat. The quickest test for

The Phagodynamometer
'-'TILL

better, however, is the phagodyna-
mometer. This instrument measures the

jaw power required to masticate different
foods. Jaw power for a tough steak is
about 80 lb. to the square inch. With the
average bite standing at 171 lb. it seems
that mankind has an adequate factor of
safety in his masticatory machinery.

A New Toy.
TOYS get more ingenious every year.

But this one deserves special mention.
It is a streamlined motor -car which goes or
stops when you whistle to it. The trick is
that the car roof has an open grid under
which is a balanced plate. If you whistle
directly above this the blast of breath tips
the plate and releases the clock -work.

Photomicrographs
THE world is getting short of library

space. The British Museum alone pos-
sesses 5,000,000 books and countless files
of newspapers, magazines and periodicals.
The tremendous volume of scientific litera-
ture which is poured out yearly accumulates
in like manner. Business houses and
government departments find the task of
filing their records getting greater and
greater with every year that goes by. A
way has been suggested of squeezing up all
this record keeping into one hundredth of the
space. Documents and books can be photo-
micrographed on to cinematograph film.

The Kodak Company in America started
the idea. Wartime newspapers were
printed on ordinary wood -pulp paper.
Even the library copies meant for preserva-
tion were so printed. It is the custom to
use rag paper for library copies as it lasts
better. As expected, within fifteen years
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the cheap wood -pulp paper started to yellow
and decompose. It was decided to photo-
graph them. It was done and it proves so
compact and cheap that the whole issue of
a big newspaper can be photographed on
two feet of film at the cost of a 18. and at
the rate of 30 pages a minute. The method
is finding all sorts of applications. Films of
rare books are being interchanged between
the great libraries of Britain and America.
Business house files are telescoped up on
film reels. In twenty years' time if you
wish to consult this issue of PRACTICAL
MECHANICS at the British Museum it is as
like as not that you will have it in film form
projected on a ground glass screen.

A Leviathan of the Road
AMOTOR

coach which has accomplished
87 m.p.h. on German motor roads made

its appearance at the Commercial Motor
Show at Earl's Court. The 330-h.p. oil -
driven engine has twelve cylinders horizont-
ally opposed in two banks of six. There are
six wheels, four of which are power -driven,
and the gear box has five gears with over-
drive. This leviathan of the road is for use
in mountainous country where railways do

found Toronto an inaccessible port. This
handicap has now been removed by the
completion of a new harbour at a cost of
£8,000,000, which enables it to cope with
shipping on a much larger scale. Work was
first commenced on the harbour over nine-
teen years ago.

World's Largest
Aeroplane Propeller
THE de Havilland Aircraft Co. have

designed what they claim to be the big-
gest aeroplane propeller in the world. It is
14 ft. 6 in. in diameter. Made of alumin-
ium alloy of high tensile strength, it has
three blades each capable of converting
500 h.p. into actual propulsive thrust. It is
also rendered immune from corrosion
through the action of salt waste by means
of a special treatment.

Underwater Broadcast
FOUR

radio engineers of New London
(Connecticut) have succeeded in broad-

casting voice signals from a submerged sub -

THE WORLD OF
INVENTION
not exist and to provide fast transport on
the motor roads.

Two Miles into the Earth
BY

drilling to a depth of 9,500 ft., nearly
two miles-in search of a gold reef-Dr.

H. S. Harger, geologist and discoverer of
some famous mines, has set up a world
record for a diamond drill.

£8 000 000 Harbour
LARGE

ships plying on the Great Lakes
and ocean-going liners have hitherto

marine for the first time. The submarine
was submerged off Bartlett Reef Light, and
the signals were picked up ten miles away
at the New London 'submarine base.
Broadcasts over a waterproof telephone to
a short-wave transmitter on the surface have
previously been made from undersea craft.

A Boon to Telephone
Subscribers
ANEW

switchboard system has been
devised by Gustav Tauschek. By dial-

ling a number a card is automatically

punched with holes by the switchboard,
which then feeds the card into an electric
device which rings the number. When the
number arbwers, the card is passed into a
box and is collected in due course and
passed to a machine which makes out the
telephone bill automatically. The cards
also record the length of each call. When
the number does not answer the card is
rejected by the machine to another part
of the mechanism which then returns it at
intervals until the number does answer.

The New German
Zeppelin
THE

sister ship of the ill-fated Hinden-
burg, LZ130, will make her first trial

flights in April. A delay of six months has
been caused by certain changes in the con-
struction, which have become necessary to
make the ship suitable for carrying helium.
The LZ130 will make her first flight to the
United States after her trial flights have
proved successful. It is intended to use the
ship on the North Atlantic service, because
the distance is only 6,000 kilometres, whilst
the Graf Zeppelin flew over the South
American route, which is a distance of
10,000 kilometres. Only 40 tons of fuel
will be necessary for the route to North
America, whilst the Graf Zeppelin carried
60 tons of fuel for the trip to South America.
This saving of weight enables the use of

(Left) A suspect being questioned by means of a" lie -
detecting" machine. (Above) A close-up of the" lie -

test" recording device.

helium, which is about one-third heavier
than hydrogen. The four diesel engines
which will be fitted to the'new dirigible have
already been dispatched to Friedrichshafen.

World's Records
A NEW altitude record for a light hydro -
1 -plane, of 11,869 metres (nearly 40,000 ft.)
is claimed by Captain Jerebchenko of the Red
Army. Another world record, this time for
speed, is claimed by Maurice Arnoux and
Mlle Laleis, who covered 4000 kilometres at
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an average speed of 1841 m.p.h. in their
two-seater 61 -litre plane. The record holds
only for this type of plane.

Thought Transference
I N our September issue we had an article
on " Is Thought Transference Possible ? "

We now learn that the Duke University,
North Carolina, America, has produced a
special pack of cards which they claim holds
the key to remarkable researches into the
mystery of mental telepathy, or projected
thought. The pack consists of twenty-five
cards, split into five each of the following
symbols : Three wavy lines, circle, a star,
square and a plus sign. The cards are used by
two persons, one being the " sender " and
the other the " receiver." The sender then
sits with his back to the receiver, and when
they are both in the right mood for con-
centrating, the sender shuffles and cuts the
cards. The sender then concentrates on
the chosen card and raps on the table with
a pencil. The receiver then endeavours to
name the card, mentioning the first one he
thinks of, or the one of which he gets the
clearest image. This game is quite simple,
but there are more difficult ones for those
with considerable powers of concentration.
The cards are reputed to be the first step
in applying scientific methods to the tracing
of the Sixth Sense.

A New Aeroplane
Engine

ASPECIAL American all -metal aeroplane
has been imported into this country by

British aeroplane engineers for testing out
a new British aeroplane engine which is
claimed to be the most powerful in the
world. The reason given is that our own
engineers are busily engaged on overdue
R.A.F. contracts and have had no time to
design a special machine.

The American plane is constructed of
specially strengthened and thickened metal
to withstand the great strains of flying
behind the new engine. The wings have
also been specially shaped to keep the plane
stable.

A " Flying Tricycle
ABOVE, is an illustration of the U.S. two-

seater " flying tricycle " which is reputed

to be the world's safest aeroplane. It can be
taken off without touching the controls and
landed with no danger of nose -tilting. It
will be used by Royal Dutch Air Line pilots
for practice as the new 30 -seater Douglas
air -liners they will use will be " tricycles."
Two British firms-De Havilland and
General Aircraft-have built experimental
types.

A " Riverdrome PP

MR. R. A. C. BRIE, flying manager for the
Cierva Autogiro Co., has designed and

patented a "riverdrome " for windmill
aeroplanes. The " riverdrome " consists of
a platform 50 yd. long by 15 yd. wide. Its
purpose is to enable the " windmill " aero-
plane to take -off and land with ease. In
order that it may swing into the wind one
side is hinged, which also enables it to be
anchored alongside the river bank out of the
way of shipping. The advantage of the
" riverdrome " is that it can be anchored in a

The "flying tricycle," said
to be the safest aeroplane

in the world.

busy waterway, such as the Thames, thus
enabling a direct -take -off autogiro to carry
passengers and mail between the West
End and Croydon and Heston.

An Air-conditioned
Train
INDIA'S first air-conditioned train recently

made a trial run from Delhi to Agra and
back. The five coaches attached to the
train have a constant temperature of 75
degrees. The air changes every four
minutes. ,

Armed Mine Sweepers
FIRST of a pair of 1,500 armed mine

sweepers, the new Thames -built mine-
sweeping motor boat, M.M.S.I., which
recently made its appearance on the
Thames, may supersede fishing trawlers.

A new Baldwin high -sped locomotive, 90 ft. in length, which is reputed to have reached a speed of 100 m.p.h.
during a test run in Philadelphia. The engine is the first of six to be constructed and will be used to

haul the " Super Chief," the crack Los Angeles train.
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The boat draws very little water, thus
enabling it to pass over submerged mines
where a larger vessel might meet with
disaster. It can attain a speed of 12 m.p.h.
when towing heavy sweeping gear. A
special winch operated by a 50 h.p. engine
capable of exerting a pull of seven tons, is
carried by the boat for handling mines.
The M.M.S.I. is to be stationed at Ports-
mouth, where trials will be carried out with
a new type of propeller. Spirals take the
place of the more usual blades, so that the
propeller will not be damaged or fouled by
anything it may strike.

Into the Stratosphere
LT. -COL. PEZZI, who on May 7th at-
tained the high altitude of 47,000 ft., in a

statement to an Evening ;Standard reporter
advised that the super -fast stratosphere
plane of the future must be of the bi-plane
type used for his record attempt.

Control of rudders, he explained, must be
very rigid for stratosphere planes because
cables, such as are now used, are liable to
show undesirable variations in length at
high altitudes. Special attention must be
paid to engine lubrication. Oils must
be as indifferent to low temperatures as
possible. The Italian Stratosphere Flying
School, Lt. -Col. Pezzi revealed, has gathered
important data on the physical reactions of
the pilots at high altitudes. Over 42,000 ft.,
" stratosphere suits " with electric heating,
or completely isolated cabins, are necessary
if the pilot is to be insured against death.

A Rigid Chain
THE rack chain, or rigid chain, invented

by M. Michel Le Roy, has a number of
useful purposes. It was while watching an
Indian fakir do the rope trick that Michel
le Roy first thought of creating his rack
chain.

Among the hundred and one uses to which
this ingenious device can be put are wireless
aerials, railway -station signals, etc.

At the present moment the Naval
Ministry are using the rack chain on board
submarines, in time of peace, as masts and
aerials. In cases of accident it is run up the
side of a sinking vessel, and stands out
straight at a height of 75 metres, giving

Not the Indian rope trick but a " rack chain" that
can be made to stand rigidly to a height of 75 metres.

distress signals. The equipment can be
used for supplying food and air to a sub-
marine crew, as it is possible to slide a tube
through the centre of the chain.

The rack chain is also a boon to fisher-
men, who can carry a rack chain wound
round a reel (spool or bobbin) small enough
to put in the pocket.

Rapid Measuring In-
struments
TWO new instruments have been devised

for measuring the thickness of tin coat-
ing on tinplate. Previous methods of
estimation were chemical and suffered from
the disadvantage that a considerable time
was required, and as the coating had to be
removed the tinplate was spoilt. One of
the new instruments is magnetic and the
other electro-magnetic. They are both
capable of giving results rapidly without
detriment to the tin coating.

SMOKE EJECTO
fOXMITE 'MUCK

Ya F., D. N. Y.

The method of Chalmers and Hoare
employs a cobalt -chrome -steel permanent
magnet and measures the force necessary to
pull it off the sheet using a syphon -operated
water balance for this purpose. The second
instrument, devised by Tait, uses a small
transformer which is placed upon the sheet
so that the magnetic circuit is the core of
the exploring head, the gaps formed by the
non-magnetic coating and the basis mat-
erial. The former is particularly useful for
plotting the contour of the surface and the
latter is primarily a workshop instrument
for measuring the average thickness and
large-scale variations. Differences of thick-
ness in the coating o 5 millionths of an inch
can be measured by the magnetic method.

Millions of Pounds Lost
THE Decimal Association, which numbers

amongst its members our most promin-
ent industrialists and leading figures in
every section of the community, has re-
cently been carrying out surveys in different
branches of British industry to determine
the savings which could be effected by a
decimal coinage and a metric system of
weights and measures in Great Britain.

It is estimated that many millions of
pounds are lost annually by our adhesion to
£. s. d., avoirdupois, etc., and a scheme for a
complete revision of our present system has
already been drawn up.

Award to American Pro-
fessor
THE award of the medal of the American

Section of the Society of Chemical
Industry to Professor E. J. Crane, of Ohio
State University, took place on November
5th at the Chemists' Club in New York.

The prize went to Professor Crane in
recognition of his work in abstracts of
technical and scientific papers in all fields
of the chemical industry. More than
60,000 abstracts are prepared and published
annually by a staff under Professor Crane's
direction. Data contained in nearly 3,000
scientific and technical trade periodicals
published in thirty-one languages is thus
made available to science and industry.
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The fire commissioner of New York inspecting the new apparatus called Auxiliary Unit One, which will be added to the fire -department equipment. This machine,
known as a smoke ejector, will aid in the fighting of fires by drawing smoke from burning structures.
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(MILL ALPO
Farewell Supper to Capt. Bowden
A PLEASANT little function took place
/tat Ye Olde Cheshire Cheese, Fleet
Street, on December 1st, when a farewell
supper was given to Capt. and Mrs. Bowden.
Capt. and Mrs. Bowden will be leaving
for Gibraltar early in the New Year, and
the supper was,arranged by the S.M.A.E.
to set on record their appreciation of Capt.
Bowden's work, and to wish him a speedy
return. It seems that he will be away for
at least two years, and thus aero modellers
all over the country will be denied the
pleasure of watching his models fly, and
the wise counsel he was always pleased
to give to aeromodellers on this important
subject of petrol -driven model aircraft.
He has done more than any other man
in the world to advance the science of
petrol model aeronautics, and it is he who
has created the new hobby of petrol model
aeroplaning. He has built an immense
number of petrol models, and published
the results of his experiments-chiefly
in this journal, for the guidance of others.
He has been responsible not only for
producing the planes, but for encouraging
the use and design of even smaller engines,
which have gradually come down in size
from 30 c.c. to 1 c.c. The world of model
aeronautics owes him a debt of gratitude
for his work, and he will go down to
history as the pioneer of petrol models,
with D. Stanger, who created the first
petrol -model record with a flight of 51 secs.
before the War.

The many guests included Mr. R. York,
Mr. E. Cosh, Mr. H. H. Dray, Mr. M. R.
Knight, Mr. Rippon, Mr. F. J. Camm
(PRACTICAL MECHANICS), Mr. Brook, Mr.
D. A. Russell, Mr. J. C. Smith, and Mr.
L. J. Hawkins.

Many tributes were paid by various
speakers to the work of Capt. Bowden,
who responded. He said' that he was
taking a case of models to Gibraltar with
him so we may expect to hear further
results of his experiments. I should like
to add my personal good wishes to Capt.
Bowden, and to repeat the hope I expressed
in my speech that he would soon return to
this country.

I am sure all my readers will reciprocate
those sentiments.

The Insurance of Petrol Models

WITH reference to the risk of damage
to persons and property, to which the

flying of petrol models give rise, and which
I have dealt with previously, I am told
that the S.M.A.E. have now introduced
some new rules governing the flying of
such models by members of clubs affiliated
to it. Here is a summary of the rules :
" No power -driven model propelled by
steam, petrol or compressed air, etc., shall
be flown over public open spaces at any
time unless special permission is obtained
from the S.M.A.E. No person under 18
shall be allowed to fly a petrol or power
model unless under the control of an
adult. The model shall carry a mechanical
timing device fitted to the ignition system
limiting the engine run to 2 minutes.
Every person flying a petrol model shall
be in possession of a current insurance
policy covering third -party risk. No
attempts on duration records shall be made
without notifying the S.M.A.E., who shall
decide if the conditions are suitable.
Machines must be set to fly on a circular

CURRENT NEWS FROM THE
WORLD OF MODEL AVIATION

1131Y IF., JI., C.
course." I understand that Mr. Dudley
Ship, of 44 Holdenhurst Road, Bourne-
mouth, issues a suitable policy against
such risks as those I have mentioned.
I congratulate the S.M.A.E. on the wisdom
of making these rules, for whilst we have
been free from accidents in this country; it
is wise to take precautions in case such
should occur.

S.M.A.E. Notes and News
THE Council granted permission to the

Brighton and District Club for the
Portslade flying ground to be used, provided
that they conformed to the power -driven
rules. The Competition programme for
1938, as previously announced in this
journal, was approved. It was decided
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to hold the Seaplane competition on It-i."6-aj
May 22nd, as a decentralised com-
petition, instead of a centralised. The '
use of tanks for this competition is permitted.
The Women's Cup competition which is for
models conforming to the fuselage formula,
and rubber driven will also be a de-
centralised competition, the entrance fee
being ls. Men must not in any way help
to prepare the machines for the competitors.
The London Branch of this competition
will be held during the Northern Heights
Gala Day at Fairey's Aerodrome. The
White Cup for flying boats will be held
as a centralised Competition at Danson
Park on June 26th-the same day as the
Lady Shelley Seaplane Competition. The
Wakefield Trials will be held at Fairey's
Aerodrome on July 3rd, and not on the
17th as previously suggested. The Aero-
dynamic Efficiency Competition will be
held at Fairey's Aerodrome on July 10th.
The Bowden International Trophy will be
held on July 24th at Fairey's Aerodrome.
The Council decided that Captain Plugg's
cup will be awarded to the club with the
highest number of points gained in De,
centralised competitions throughout the
1938 season. A Photographic Competition
will be run next season. It is proposed to
produce an S.M.A.E. booklet and competi-
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tion programme for 1938. This will contain
full particulars of all competitions,
rules, record -claim form, Wakefield entry
form, etc., and it will be sold for a few pence.

The Sheffield Model Aero Society
I AM asked to say that the Joint Secretaries
of the above are Mr. R. J. Hemingway,

8 Charles Ashmore Road, and Mr. Webber,
11 Robert Road-both of Meadowhead,
Sheffield, 8. Indoor meetings are held
fortnightly at Carver Street Schools, on
Mondays from 7.30 p.m. to 10 p.m.
Weather permitting, meetings take place
every Saturday and Sunday afternoon at
Coldaston Aerodrome. Any interested
reader is invited to the meeting. The
subscription is 4s. per annum for seniors
and 2s. 6d. per annum for juniors, payable
in cash or by instalments.
A Miniature Sparking Plug
M R. F. A. CLARKE, of Luton, Beds,

sends me the particulars of his midget
sparking plug, and I have had
the appended illustration pre-
pared of it. A few important
points must be observed in the
assembly. After preparing the
central electrode file four flats at

' VIEW SHOWING OUTER
ELECTRODES BENT

IN RED HOT

TERMINAL (BRASS)

LOCK NUT(BRASS)

ELECTRODE (COPPE

INSULATOR (GLASS)

GLAND" M.S.

BODY M.S.

- - - Details of the midget sparking
Sz plug made by Mr. F. A. Clarke.

_

I -r- X, and bind lightly at this point
BODY with thread covered with Her-

meticole jointing, and bake slowly
for a few hours. Next take the glass tube
and form the mouthpiece by holding in a
Bunsen burner or gas ring until red, and
inserting in that end an object such as a
scriber which has also been made red hot.
The mouthpiece and binding afford the
means of locking the unit. Mr. Clarke
says that any washer or collar made of
metal would cause a short at this point.

 The outer electrodes are shaped by means
of a file, leaving three equally spaced
prongs in. wide ; the points are set
at -015 in. Further Hermeticole jointing
is packed round at the points shown,
alternating with small rings of asbestos
string which should be carefully forced
down one ring at a time by means of the
gland until the central unit is firmly fixed.
Take care to keep the clearance below the
bottom of the unit free from any of this
packing as this Will cause a short when
damp with oil. When assembling the
centre electrode into the glass tube further
Hermeticole and asbestos string should be
packed into' the tube also. This is rather
difficult as there is such little clearance,
but it can be done with thin wire. When
fully assembled bake the whole plug in a
slow oven for two hours or so. This will
cause the jointing to ooze and set.
Hermeticole can be purchased from the
Patent Motor Products Co., of London.
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By G. Long, F.R.G.S.
EVER since the first paper money was

introduced, a fierce battle of wits has
continued between the Bank Note

maker, and the Bank Note forger. There
has been, of course, a somewhat similar
contest between the Royal Mint and the
counterfeiters, but the coiner has never
been so serious a menace to honest folk as
the forger ; firstly, because the individual
amounts at stake are so much smaller-the
usual " dud " coins being florins and half-
crowns ; and secondly, because bad money
is usually much more easily detected by the
ordinary public. It is usually sufficient
for a tradesman to ring it on his counter
in order to detect a bad half-crown, and in
case of further doubt the matter can be
settled by bending it in a suitable slot or
holder.

Forged notes are much more difficult to
detect. Since the invention of the photo-
gravure process, every detail in the printing
of the genuine note must be faithfully repro-
duced by the forger, even if it is so well
hidden that he is unaware of it.

Our Bank of England Notes are printed
in dead black upon plain white paper, and
so are by far the easiest of all currency
papers to copy by photographic repro-
duction. The modem Treasury notes, and
the currency papers of many foreign states
are printed in various colours, or shaded,
which considerably increases the technical
difficulties of making an exact copy, but
even so form no real problem to a highly
skilled photo engraver. Needless to say no
gang of forgers would be complete without
having one or more skilled engravers among
their ranks.

Picking Out Forgeries
In spite of the ease with which the print-

ing can be copied, it is yet a fact that no
gang of forgers has ever yet succeeded in
producing Bank of England notes that
could not at once be detected as forgeries by
the bank experts. The skill of these
officials is amazing, and I once saw a re-
markable instance of it.

Shortly after leaving the army in 1919 I
advertised a motor -car for sale. Cars were
very scarce, but even so I was surprised to
receive a registered letter from a total
stranger, containing the purchase price in
full. This was over two hundred pounds
in Bank of England notes, and I was
naturally a little anxious about taking so
large a sum in notes from a total stranger,
and parting with the car. So I went to
Laverstoke-where the note factory is
situated-and called upon one of the head
paper makers, whom I knew.

Would you be good enough to tell me
if these notes are genuine ? ' He took

Bere Mill,
Whitcharch,
Hants,
where the
first water-
marked
bank note
was made.

note Maker

them in his right hand, shuffled them
quickly through to his left hand, and
returned them to me without even glancing
at them.

" These are all right."
" But," I gasped, " You haven't even

looked at them."
" Oh that is quite unnecessary, I can tell

a good note by the feel."

How Bank Experts
Can Detect a Forged
Bank Note simply by
the Sense of Touch.

An Interesting Story
This is quite true, and a former expert-

now deceased-told me a remarkable story
about this. He could take a bundle of
notes-some of which were genuine, and
others forgeries which had passed the
ordinary bank cashiers-and when blind-
folded could pick out all the duds. Further,
if he were permitted to examine them close-
ly he could state the date on which each
note was made, and the name of the man
who made it !

On one occasion a bank official 'chal-
lenged his decision. Holding up a note he
said, " How can you say this note is false, I
can see the water -mark " ?

" Oh that," replied my friend coolly, " It's
no water -mark."

He took a wet sponge, and passed it over
the back of the note. In an instant the
" water -mark" had disappeared, it was
merely a surface imprint by some greasy
substance.

This wonderful water -mark then, is the
secret of the Bank of England note. Its
history is a remarkable one. Up till the
year 1724, Bank of England notes were

printed on plain paper, and forgeries were
very common. A young Frenchman,
named Henri de Portal, was working at
a small paper mill near Laverstoke, called
Rare Mill, and here he invented the first
water -mark. This was brought to the
notice of the Bank Directors, and on
November 17th, 1924, they entrusted young
Portal with the privilege of making Bank
of England notes, a connection which has
been continued from father to son until the
present day, when a direct descendant of
Henri (Lord Portal) is the proprietor of one
of the greatest bank note factories in the
world, which manufactures security papers
for this country and for many foreign gov-
ernments. It is of special interest to add that
Henri de Portal came to England for con-
science sake, having barely escaped from a
massacre of the Huguenots, in which his
parents were murdered, and he himself, and
his young brothers and sisters, were only
saved after spending two nights and a day
in a disused oven. We are proud to re-
member. that this brave young man found
prosperity as well as religious liberty in this
England, which then, and now is the home
of civil and religious liberty.

Watermarks
The Bank of England note relies upon

two things to defeat the forger, and both
are in the paper, not the printing. The first
is a very special quality paper, which is of
varying thicknesses in different parts of the
note. Other paper is made from rags, or
wood -pulp but this is made from-well
never mind what, but you would never
guess. Then the water -mark is actually a
part of the fabric of the paper. As every
paper maker knows, water -marks are pro-
duced by means of the grids or trays upon
which the wet paper is dried off. The
Bank of England note is produced by a
method-never mind what-which is not
only different in an important particular
from the usual plan, but also demands
craftsmanship of such a delicate and in-
tricate nature that it is believed that there
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are very few men in the world who could
produce it, even if they knew how.

The paper makers, too, are highly skilled
and years of training are required before
they can produce bank note paper.

We have shown then that the bank note
maker, by means of special materials,
skilled craftsmen, and wonderful machines,
can produce paper which no forger-even
though himself a craftsman-can hope
successfully to imitate.

There have, however, been several re-
markable coups by criminals who got the
idea of letting the bank make their dud
notes for them ! The first, and perhaps the
most sensational happening of this kind
occurred about forty years ago, when a
clever engraver named Griffiths carried
through a scheme like an Edgar Wallace
novel.

He had made many attempts to produce
bank note paper, but without success, so he
induced an ex -convict named Burnett, and a
female crook known as " Flash Emma "
to go to Whitchurch and steal paper from
Laverstoke Mill. The couple duly took tip
their residence at Whitchureh. They were
fashionably dressed, appeared to have
plenty of money, and were said to be a
wealthy artist and his ward. The latter,
who was known as Ruby Tremayne, pro-
ceeded to " vamp " a workman at the mills
named Brown, to such effect that they were

soon engaged. Then she pressed him,
" just to prove his love," to obtain some
bank note paper for her. The poor dupe
obtained some sheets, but was caught by a
foreman named Brewer, who, instead of de-
nouncing the thief to his employers, went
into partnership with him, and in the course
of a few weeks the precious pair smuggled
out nearly twelve thousand sheets of paper,
to the Tremaynes. Then the " artist " and
" Ruby " disappeared. Soon after, beauti-
fully printed bank notes, on genuine paper,
began pouring into the bank, and the
authorities were horrified to discover that
these notes were identical in all respects
with the genuine, save for certain technical
details which proved that the notes had been
printed by an outsider. Detectives came to
Whitchurch, and soon knew all about the
artist, his daughter and her " fiancé." The
unfortunate Brown (who was obviously more
fool than knave), speedily told all he knew,
and both he and Brewer were arrested.
Soon after, by very smart detective work,
the rest of the gang were captured. Grif-
fiths was actually arrested in his workshop,
where ample evidence of his guilt was found.
The three principals received long terms of
penal servitude, while the two mill work-
men got six months each.

The mill installed a clever device which
made such crimes impossible in future. An
automatic counting machine is attached to
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all the paper making vats, and keeps an
exact record of the number of notes made
each day, and all have to be accounted for
to the mill manager before any of the staff
can leave each day.

There can be no question that the best
way to forge notes, is to employ the
official printer to make them for you. In
1925 a clever trickster named Marang
actually forged a million pounds worth of
Portuguese notes, and actually got away scot
free. The fraud involved the innocent
printers in a huge loss, after a sensational
lawsuit. It was held that they had made the
fraud possible by contributory negligence.

Waterlow & Co. Spoofed
Briefly, Marang-or Mr. K. Marang van

Ysselvere-by means of forged introduc-
tions, succeeded in spoofing the printers
that he was a confidential agent of the
Bank of Portugal, and as such was em-
powered to order a vast issue of escudo
notes for use in the colony of Angora,
but he said the matter was a close secret.
When the notes were printed, the gang
obtained permission to open a bank in
Lisbon, and this was used by them to
circulate the forged notes. There is reason
to think there was much behind this amaz-
ing case, which has not been made public,
but it is certainly the most successful
forgery coup on record.

A CORNER FOR THE HANDYMAN

Machine
THE upper portion of the machine has

been lifted to show the detail of the
underside.

The wrapping paper (1) is fed forward
from a roll. The blocks of material are fed
under the bolt (4) by an endless band
through the conveyor (2), the stop (3) pre-
vents too much advance. The bolt (4)
then drops and the guillotine (5) parts the
paper. The bolt (4) pushes the material
down between the slides (6 and 7), and the
small illustration A, indicates the first
development. The slide (6) then moves
over the material and pushes the paper
down over the block. The slide (7) then
moves forward and closes the other half
down, slide (6) retreating in the meantime.
The two side slides, one is shown at 8-now
move forward and close the sides, progress
now being shown in D. The inner slide (9)
then moves forward and pushes the half
wrapped block into the gate (10), which
closes the leading side as in E, the four flaps

A parcel wrapping machine.

By " HOME MECHANIC"

passing under and over the gate blocks.
The inner faces of these blocks are the same
shape as the slides (8). All slides now re-
turn to normal and the operation repeats
itself with the next block. The following
blocks push the previous blocks through the
channels 11 and 12, and fold the four flaps,
finally emerging into the conveyor chute (13).

A New Door -stop
HOW

annoying it is to have a door which
fails to " stop put." Here is a device

which can befitted to practically any type of
door, so that it stops just where you leave
it. It is operated by the handle of the
door, and lifts a rubber stop clear of the
floor and allows it to drop back again as soon
as the handle is released. Several of the
parts have to be made but most ' of them
will be found in the average junk box. The
cam " B," see diagram, is made of h -in. mild
steel sheet and is a sliding fit over the
standard square door spindle. The plate

" C " hangs on the cam and it
will be seen that by rotating
the door spindle " A " the
plate will be raised, no matter
which way the spindle is
turned. The rod " D " is
secured to the plate with a
screw and is held in position
down the door by the saddles
" E " and " I." The fitting
" J " can be turned from a
piece of i-in..diameter brass
rod, and a piece of soft rubber,
" K," pressed up into a
hole drilled in " J." The
rod can be tapped or sol-
dered into the foot. The
rod is normally pressed down
on to the floor by the spiral

spring " G " which pushes against the pin
" H," inserted into a hole drilled through
the rod. A washer " F " should be
placed between the saddle " E " and the
spring. Th e
device can
be fitted on
either side
of the door,
and for ap-
pearance
should be
sunk below
the surface
of the wood.
The upper
part of the
mechanism
including the
cam and the F.

spring can
be covered
by the door O
or finger
plate. The
rod and the
foot can be
sunk into
a groove
in the wood,
which can
also be
covered over
with thin
ply wood
and so hide
totally every
part of the
device.

A new type of
door -stop.
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REALISM ON A BASSETT-LOWKE RAILWAY-Showing the famous "SILVER LINK " passing the oncoming " FLYING SCOTSMAN." Both models are "0" Gauge

A Wonderful New Catalogue ! Even a casual glance through BASSETT-LOWKE'S new illustrated catalogue will give model
lovers a thrill on nearly every page. Locomotives galore-every type-every size-every price.

Let us start at the base of our scale-and what better could we find than their new 0-4-o locomotive, which is only one guinea in clockwork ? Smartly
pressed from lithographed steel plate with good -quality mechanisms, they have some half -dozen models in this " category "-all little beauties in
their way-the straight -lined 213-modern type L.M.S. Compound-sturdy o -6-o Tender Goods Engine, particularly ` starred." In steam their
50/- " Enterprise " has always been a favourite, and its popularity gave them the idea of their new " smasher " " SUPER ENTERPRISE," which
you see illustrated.
More detail will be found as the prices rise-so take a look at their new " ROYAL SCOT " locomotive-a really " class " production at £5 /5s. od.
in clockwork or electric. Then we see the " Princess Elizabeth " at 8 gns., the " Moguls" in steam and electric at 5 gns.' and, most interesting of all,
super -models of the " Coronation Scot " and " Coronation." This is only a selection of Gauge " 0," and there are models to please you in every gauge.
The first-class quality of the track is maintained, although the price has not been increased, despite increases in raw materials. Let your engines
.run on their smart steel permanent way-in parts or ready laid.
FULL DETAILS IN A.12. Newly published catalogue of all their latest model railways and accessories. 6d. post free.

 THE TWIN TRAINS WILL BE RUNNING
ALL OVER ENGLAND THIS SEASON

Every dining -table will be surrounded by amateur engineers fascinated by
the panorama of the tiny moving trains.
You can work TWO trains on one line at different speeds or let one run on
and the other reverse. The new rails on bakelite base give perfect insulation.
Their method of connecting is better than anything invented before. Easy
to snap together and hold firmly, and just as simple to break apart. The
new electric motor unit, extra strongly built, runs at all speeds from slow
shunting to fast express speeds.
Express Passenger Train Set, in L.N.E.R. or L.M.S. or S.R. colours, complete
with coaches, controller and instructions, cost 37/-. Goods Set 32/-.
All rails are packed extra in special formations from 14/6 upwards.
WRITE FOR T.T.12, the new TWIN TRAIN TABLE RAILWAY FOLDER, which

will tell you all about these wonderful trains.

MODEL SHIPS
Ho for a ship to sail the Seven Seas ! What shall it be-an ancient galleon
or a zoth-century motor yacht-an oil tanker or a smart passenger liner !
They are all described in miniature in Bassett-Lowke's latest Ship Catalogue.
Fittings, miniature ships, sets of parts, all have a place in 8.12. So get your
copy now, 6d. post free. THE CONTROLLING HAND OF A TWIN TRAIN LAYOUT

BASSETT-LOWKE LTD., NORTHAMPTON
LONDON : 112 HIGH HOLBORN, W.C.I MANCHESTER : 28 CORPORATION STREET
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F YOU DESIRE SUCCESS
CONSULT THE

S
Many men who are thinking about their

future feel that they lack something, need some-
thing-something vital to their progress.

That something is TRAINING.
Experience teaches the cold truth that it is

only trained men who step up to responsible and well -
paid positions. That is so to -day and will be so
to -morrow.

Come what may, the giood jobs go to those who
are big enough to fill them, and the size of a man is
determined in large measure by his training and
his ability to apply that training.

The man who, considering to -morrow in the
light of to -day, desires a training has a wide
choice of schools-good, bad, and indifferent.
It is of EXTREME IMPORTANCE to him
that he should select a good one. Our advice is

" Investigate before you invest." That will lead you,
in all probability, to the I.C.S., whose first
services are advisory and free.

The International Correspondence Schools
made tuition by post the great educational power
it has become and have provided training for
more people than any other similar institution in
existence. No other correspondence school has
such world-wide fame or has won such out-
standing success. None can give such effective
training in a wide variety of subjects and for a
great many Examinations.

I.C.S. Service is based on expert knowledge
and nearly half a century of experience. It con-
sists of SOUND, PRACTICAL, AND COM-
PREHENSIVE INSTRUCTION WHICH
EQUIPS THE STUDENT TO MOVE FOR-
WARD IN HIS CHOSEN CAREER.

If you want the BEST training, we can give it you, on terms that you
will find advantageous. It will be to your interest to know in detail
exactly how the I.C.S. can help you-how easily, conveniently, and
surely.

WRITE TO US TO -DAY
Tell us your particular problem or the branch of business you wish to master. Or use the
Coupon below. By return of post we will send you full information and a special booklet.

COUPON FOR FREE BOOKLET

INTERNATIONAL CORRESPONDENCE SCHOOLS, LTD.; (Dept. 95), InternationalBuildings, Kingsway, London, W.C.2

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

Accountancy - Diesel Engineering Marine Engineering ScientifleManagement
Advertising - Draughtsmanship Mechanical Drawing Short -Story writing
Aeronautical Engineering Electrical Engineering Mechanical Engineering Steamyin Engineering
Air Conditioning Engineering Shop Practice Mining Engineering Surve
Architecture - Fire Engineering Motor Engineering Telephoneg and Telegraph Eng.
Boiler Engineering Garage Management Pattern -making Textiles
Book-keeping Gas -Power Engineering Plumbing Welding, Gas and Electric
Buildin - Heating and Ventilation Radio Equipment and Servicing Wireless Engineering
Chemicag l Engineering Hydro -Electric Salesmanship Woodworking
Civil Engineering - Journalism Sanitary Engineering Works Management

EXAMINATIONS

Technical Institutions and Civil Service (G.P.O.). State which

NOTE.-If your subject is not on the above list, write it here

NAME AGE

ADDRESS
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EXPERIMENTS WITH
BRASS ROD E
SNOB CONNECTED
TO MACHINE

METALr
PLATE

INSULATED
METAL PLATE

PITH
DOLLS

WOODEN
BASE )1

INFLUENCE MACHINES

EBONITE
800

Fig. 1.-The acrobatic dolls.

ANYONE possessing quite a small
influence machine, provided the plates
(two only are needed) are glass,

ebonite or mica, can easily perform the
experiments which form the subject of this
article.

The Acrobatic Dolls
This experiment, which is one of the

oldest, is almost unknown to the present
generation. The small figures which con-
stitute the dolls, should be cut from elder
pith, and the arms and legs should be -
jointed by means of a needle and thread.
When placed between two metal plates as
shown in Fig. 1, the dolls will perform
amusing antics, which are extremely life-
like.

The Jumping Snake
This is a modification of the previous

experiment, but with only one metal plate
-largish sponge tin, placed on a warm
and dry glass jam jar, the plate being con-
nected to one terminal of the machine.
The snake is made of a number of pieces of
elderberry pith, gradually decreasing in
size. About eight pieces make a snake
from 3 to 5 in. long. Pinch the ends of the
pieces to round them and join them to-
gether as in the previous experiment. Place
the snake in the tin, with the snake partly
overhanging the sides. Work the machine
very gently at first. The snake will first of
all rear its head, and finally jump right out
of the plate.

The Rotating Top
The duration of the electric discharge

from the Leyden jars of these machines
lasts only about the 3--0- a ; o o part of a second.
Thus a fast -spinning top, diso or wheel
appears stationary when viewed by the
light from the spark.

The Electric Turbine
Obtain a small metal cap, such as a

compass bearing, and solder it to some half -
dozen equal -sized fine metal wires a few
inches long, as shown in Fig. 3. Then
turn all the ends at right angles, so that
they all point in the same direction. The
device should balance horizontally on the
metal cap. Place the cap on an upright
metal pin on which it can turn freely (this
pin must be insulated) and connect it

By V. E. Johnson, M.A.

Simple and Amusing Experiments that can be

out with the Minimum of Apparatus

to one terminal of the machine. On
working the machine, the turbine will
commence to revolve in the opposite direc-
tion to that of the points.

The Electrified Water
Obtain a small cocoa or similar tin, and

fill it with water to see if it is watertight.
If not, solder up any leaks. Drill or punch
two small holes, near the top, opposite one
another, pass a piece of wire through these
and bend in the shape of an arch so as to
form a handle. Next make a very small
hole in the middle of the base, so that when
the tin is two-thirds full of water, the
water will issue in the form of drops only.
Insulate the tin by hanging it on some form
of insulating support, connect the tin to the
electrical machine and operate it. The
water will not only flow more quickly, but
the drops, being similarly electrified, will

SPONGE
TIN

CONNECTED
TO TERMINAL
OF MACHINE

Fig. 2.-The jumping makes.

repel one another and then spread out fan -
wise in the form of a cone.

If performed in the dark the stream of
water will be faintly luminous. Try a
similar experiment with sand using a
fairly large funnel with a hole about 1 -in.
at the base.

DIRECTION OF
ROTATION ON P/N

METAL
P/N

METAL

70 TERMINAL
ON MACHINE

BU
INSULATISH NO

RODE/

Fig. 3. - An
electric turbine.

carried

The Illuminated Lemon
Take two discharge wires fitted with

small metal knobs, thrust the ends through
a lemon till the ends are about 1 -in. apart,
and operate the machine. Try the same
with a large crystal of alum, blue vitriol or
ferro-prussiate of potash, etc. The whole
crystal will be illuminated with brilliant
scintillating electric sparks. (Fig. 5).

Secret Writing
Dissolve some sulphate of quinine in

water and draw a design or write a message
(using a new pen) on a piece of white paper
or cardboard, and allow it to dry. The
wording will be quite invisible, but if it be
illuminated by the light from a geissler
tube connected with the influence machine,
it will become visible as if written in blue
ink. The experiments which can be per-
formed with geissler vacuum tubes are
extremely fascinating. They are tubes

70
ELECTRICAL
WHINE

WA7ER-'

' /

GLASS IN5ULATIN6
ARM

...TINCOCOA

,..--.:

.........'"-.- "---

---.-..-z-Ai

Fig. 4.-Luminous water.

fitted with metallic electrodes sealed in an
airtight glass. The tubes can be exhausted
and other gases pumped in. They should be
shown against a background of black velvet
in a darkened room.

Cohesion Figures
For these experiments we only require a
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little plate or disc of mica or glass and a
somewhat larger metal plate painted dead
black. A little oil, water and a few saline
solution are also needed, because different
subs lances produce different figures. These
figures can also be varied by interchangiig
the discharging rods and by using either a
mica or glass plate. Place the disc of glass
or mica in the centre of the metal plate ;
the end of one electrode is connected to the
plate and the other, which must be a thin
wire, is placed in the centre of the glass
disc with a drop or two of the liquid placed
around it.

As soon as the machine is worked, small
irregularities form on the surface of the
drop, which gradually spread out and form
branches from which other branches grow,

,TO MACK/NE

LEYDEN
.ovr

Fig. 5.-Obtaining
sparks from a piece

of crystal.

CILY5IAL.
.1

..sa.N.

until the whole plate
is covered with a most
beautiful arborescent
growth.

Photography Without
Lens or Camera
Extremely curious

or interesting figures
can be obtained by
the action of electric
discharges on pho-
tographic plates. If
small dry plates 2/ in.
by 3 in. be placed
first in a red envelope
and then in a slightly

larger black one, or if the,
plate be wrapped up in two
thicknesses of good black
opaque paper and placed
between the discharging
knobs of the machine (ley -
den jars disconnected), dis-
charge figures will be ob-
tained which will vary
according to which pole of
the machine the film is turned.
Repeat the experiment with
the Leyden jars connected.

70 MACH/NE

Ignition Experiments
Place a piece of phosphorus

(which must be kept under
water) on a large piece of
glass or earthenware. Dry
it with a piece of paper-on
no account touch it with the

LA35 JAM
-4485

MEAT COVER

Fig. 6.-An experi-
ment with an

Electroscope.

To MACH/NE
--a.

fingers-cause the electric spark to pass
through it and it will ignite. Do the same
with a small tuft of green cotton-it will
be ignited instantly and disappear with a
faint report.

Light a candle and allow it to burn for a
few seconds, blow it out and as soon as it
has ceased to smoke ignite the still hot wick
in the same way.

An Electroscope Experiment
Place an electroscope under a wire gauze

cover such as an ordinary dome -shaped
metal meat cover. Place the whole on a
board standing on four dry and warm jam
jars. Connect up the meat cover to the
machine-one pole on one side and the
other pole on the other-and the discharge
of sparks all over the outside of the cover,
will not have the slightest effect on the
electroscope.

AN AUTOMATIC TIME IND
ON this page is shown the automatic

time indicator as used in the estab-
lishment of telephone services at

Rotterdam. By turnng two figures on the
'phone dial you are instantly given the exact
time automatically at any moment during
the day or night.

This is done as shown by the illustration
(an invention of a young Rotterdam
techniker, Mr. Leeuwrik). It consists chiefly
of a cylinder over which are tightly spun
ribbons of celluloid ; namely, the sound-
track of sub -standard film.

This wavy track produces in a photo -cell
very slight electric currents which are
sufficiently amplified to enable the time to
be heard quite easily over the telephone.

THE LEIPZIG FAIR
MORE than twenty countries with
more than 9,000 exhibitors will be
represented at the Leipzig Spring

Fair, 1938, which will be open from the 6th
to the 14th March, to a purchasing public
from all over the world. Twenty-three
magnificent palaces in the interior of the
town house displays of general trade
samples ; the engineering and building
trades section is included in nineteen inde-
pendent halls. During the 700 years of its
existence the Leipzig Fair has given more
than ample proof of its importance to
commerce. Particularly in recent years has
the Fair overcome many of the obstacles
confronting trading between countries.
Since 1933 the number of exhibitors has

increased by 40 per cent., the number of
foreign exhibitors by 50 per cent. In the
same period the number of buyers has been
trebled. At the last Spring Fair there were
more than 32,000 foreign buyers, as com-
pared with 15,500 in 1933. Many improve-

ICATOR
ments are in course of progress for 1938,
and new exhibition halls are being added to
the engineering section. There is every
indication that the Spring Fair of 1938 will
produce good business both for the exhibitor
and buyer.

The automatic time indicator installed in Rotterdam.
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L IOU ID EG E

Some of the Ingenious Ways it which Magic-

ians Conjure with Everyday Materials Such

as Water

Fig. 1.-The china bowl here being shown has the rim ground flat and the mica
disc illustrated fits on this ground rim, forming a lid which, when the bowl is filled

with water, is kept in place by atmospheric pressure.

ACONJURING trick with any sort of
liquid always appears to be very diffi-
cult. It seems all too easy to " spill

the beans " in a very literal sense. There
is obviously no possibility of the conjurer
getting a quantity of water up his sleeve or
from any of the places from which conjurers
are popularly supposed to obtain and dis-
pose of the things they use.

Actually, however, a trick with water is
no more difficult than a trick with a handful
of coins or a block of wood. The general
secret underlying nearly all such tricks lies
in the means used to keep the liquid under
control.

First of all here is a very popular trick,
which probably had its origin in China.
The fact that two china basins are used, by
the way, is not supposed to make that last
remark a pun.

Rice in the Basin
The two basins are shown and one is

filled with rice. The other basin is placed
over it, and, in due course, when the upper
basin is lifted, the rice is seen to have
doubled in quantity, being heaped up in the
lower basin and pouring out all over the
tray on which the trick is performed. The
performer then levels the rice and again

BY

Fig. 5.
(Rig ht).-
Under cover
of laying a
sheet of paper
over this glass
of water,
a mica disc is
put on the
glass first with
the result that
. . (See

Fig. 6).

orman unter
(The Well-known Conjurer of
irMaskelYne's Mysteries Fame)

Further Articles on the Secrets of
Conjuring will appear Regularly
and Exclusively in this journal -

by holding the bowl against the side of a
grindstone. A fake is then made from two
pieces of thick mica or celluloid. One piece
is cut to a fraction larger than the outside

emPrY aorvz
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Fig. 2.-In presenting the trick the bowls are brought
forward as shown.
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Eft
Fig. 3.-Giving the impression that there is twice the

quantity of rice as first shown.

places the empty bowl over the lower one.
The next time the bowls are separated the
rest of the rice has vanished and water has
taken its place.

This trick is a peculiar instance of the
method used for producing one part of the
effect automatically making the other part
possible. To begin with one of the basins
has the rim ground flat. This is best done

diameter of the bowl while the
other is cut very slightly smaller
than the inside diameter. The
two discs are then cemented

together and the result is a circular
fake which forms a sort of loose flat
lid for either bowl (see Fig. 1).

Mysterious Water
The bowl with the ground edge is almost

filled with water and the ground edge is
moistened. The mica fake is then placed
on this bowl so that the smaller disc fits in-
side the rim. The bowl may now be held
upside down in perfect safety, as the well-
known principle of atmospheric pressure
causes the disc to adhere closely to the
mouth of the bowl and so retain the water.
The purpose of the smaller disc is to prevent
the fake from sliding sideways off the bowl.

In presenting the trick the bowls are

brought forward on a tray as shown in Fig.
2, the loaded bowl being undermost. It is
a wise precaution to place a broken match
under the bowl to prevent the mica disc
from sticking to the tray when the loaded
bowl is lifted. The two bowls are lifted,
one in each hand quite casually and the
empty one is held so that everyone may see
that it is empty. No comment is made
about the emptiness of the bowls because
this might cause the audience to wonder if
both bowls really were empty. Holding
them upside down and allowing one to be
seen empty is quite sufficient.

The empty bowl is now stood mouth up-
wards and filled level with rice from a bag.
The loaded bowl is placed on top. The
bowls now have to be turned over so that
the loaded bowl of water is at the bottom.
This is usually done by picking up both
bowls, waving them in the air and turning
them over as they are placed down. If the
top bowl is now lifted, the rice, resting on
the mica fake, piles up and gives the im-
pression that there is twice as much of it
as at first. Here you see the first effect is
produced by the very means used to control
the water for the second effect (see Fig. 3).

The Fake
The rice is now levelled, the surplus being

.   C 4.,2. <cc -

/514 -e BArc Removea ,

/Y/r# 7b.0 BOWL

Fig. 4.-Lifting the false disc covered with rice.
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Fig. 6.-The water remains magically in the glass
although the glass is held upside down. The presence

of the mica disc seen in Fig. 5 accounts for this.

swept off on to the tray, leaving the fake
just thinly covered. The empty bowl is
replaced and, when it is lifted off again the
finger -nails are inserted under the mica disc
which is thus lifted off with it as shown in
Fig. 4. This bowl is placed on the tray
while the hands are dipped into the bowl
of water to show that it is water. The
empty bowl is then lifted, some of the loose
rice on the tray being flicked over the disc
to hide it, and the water is then poured from
bowl to bowl.

Exactly the same principle is also used
for a trick in which a tumbler filled with
water is seemingly hypntoised so that the
water does not fall out when it is turned
upside down. The trick commences as the
old experiment of partly filling a glass with
water, placing a piece of paper over it and
turning the lot upside down. Of course
the water remains in the glass. The con-
jurer then makes a pass and slowly peels
away the paper. To the surprise of the
audience the water does not gush out but
remains in the glass until commanded to
fall, then it rushes out into a bowl placed
to receive it.

In this case the tumbler has a disc of mica
to fit it exactly as shown in the rice bowls
trick. This fake is under the paper used
for covering the glass and is fitted to the
mouth of the glass in the act of placing the
paper over it (Fig. 5). When the paper is

Fig. 8.-Water poured into the
paper cone goes into the inner
fake shown by the dotted line.

removed of course the mica disc holds the
water in place (Fig. 6). It is, by the way,
necessary to have the paper well damped
beforehand to make it adhere to the disc.
The Effect

The final effect of making the water gush
out on command is manages} by having a
small hole drilled in the bottom of the glass.
A small piece of wax is placed over the hole
to seal it. With the glass full of water up-
side down and the water held in by the mica
disc it is only necessary to scrape the wax
off with the finger -nail when the air enters

Fig. 7.-Scooping a transparent cone into the paper cone from
behind the jug makes it possible to pour water into the paper

cone and then make it vanish by burning the cone.

through the hole and the disc is dislodged,
being disguised in its fall into the basin by
the volume of water that drops with it.
For this trick it is not necessary to grind
the rim of the glass, as with careful handling
the mica disc will hold quite well enough
on the polished rim, whereas this would not
be safe in the rice bowls trick where the
loaded bowl has to be handled rather more
carelessly.

Now, here is a trick which I devised for
my part in a Chinese magical act at Maske-
lyne's a year or two ago and which caused
quite a small sensation. In effect a sheet
of paper was made into a cone and filled
with water from a glass jug. The top of
the paper cone was lighted and gradually
the paper burned right down, the ashes
being blown away. All trace of the water
had vanished.

The Secret
Fig 7 pretty well explains the secret,

although it does not make clear the small

D/1 c OF 414CVNTOSN 1,47ERML
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Fig. 9.-Disc of mackintosh with elastic in the hem.
The elastic ring must be smaller than the diameter of
the bowl so as to tightly fit over it. It is shown the
same size here to make clear the construction of the

Cover.

but important details of presentation.
A cone -shaped fake of mica or celluloid

is made watertight, and fitted with a hook
of the same material. This fake hangs on
the back of the jug. I had the jug of water
brought on by an assistant, the handle
pointing towards me as I stood with it on
my right, the fake of course being at the
back. Having made the paper cone I held
it in my right hand and picked up the jug
with my left, scooping the fake into the
cone as shown in the photograph. The
hook on the fake then engaged on the edge
of the paper. cone. The water was then

poured from a fair height into the
cone and of course went into the
fake (Fig. 8). As I finished pour-
ing I brought the jug down in
front of and below the paper cone,
then with an up-and-down move-
ment of each hand I hooked the
fake .on the jug again. The jug
was then carried off behind me
with the fake still at the back
while I proceeded to burn the
empty paper cone.

One important detail which
added considerably to the effect
was to have a few drops of water
leak out of the bottom of the
paper cone while it was burning.
This was managed by splashing
about a teaspoonful of water into
the paper cone as it was being
poured into the fake. In fact I
did this accidentally at one per-
formance, found the spilt water
leaked through and so improved
the effect and therefore continued
to do it on future occasions.
Improvements in the presenta-
tion of conjuring tricks are often
arrived at by accident in this way.

Producing Bowls of Water
Producing bowls full of water

from a cloth is another trick which is always
well received and, although in some ways
a little more difficult than other tricks, it
is by no means impossible to the beginner.

COPE..? sfsmereWED OPER BOWL

&Aux govi
Fig. 10.-The cover fitted over the bowl.

The bowls are of glass, very flat and
shallow, being in fact almost glass saucers.
Ordinary glass ice-cream plates answer the
purpose very well. Having been filled
with water, the bowl is sealed by drawing
over it a rubber cover which effectually
keeps the water in. Proper rubber covers
for the purpose are sold by conjuring shops,
or a very practical cover can be made from
the thin rubber covers sold for use on motor
lamps in foggy weather. Or again a piece
of mackintosh sheeting may be made into a
sort of shallow mob cap with strong elastic
run through the hem. As long as the elas-
tic is a tight fit over the bowl there is no
fear of accidents. The diagrams in Figs.
9 and 10 will make clear the method of
making and using such a cover.

The photograph in Fig. 11 shows the
method used for producing the bowl. To
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begin with the bowl, duly filled and covered,
is placed under the coat on the left side.
The rubber cover is against the body and
the lower edge of the bowl rests on the hip.
The bowl in this position can be easily and
safely held in position with very slight
pressure of the left elbow against the side.

To produce the bowl, pick up a large
cloth, about a yard square is a good size.
Hold it by two corners and so display it
four square to the audience. Now turn
slightly to the right and bring the right
hand round in front of the left to show the
reverside side of the cloth. Your right
hand will now be ,just by your left elbow.
You drape the edge of the cloth along your
left arm, then, letting go with your right
hand you slide that hand down, under the
coat and draw the bowl out as shown in the
photograph. The movement is a continu-
ous one and need not be hurried. As you
bring the bowl forward under the cloth you
draw the cloth right away from the body

- and leave it hanging over the bowl, the shape
of which can now be seen through the cloth.
To produce the bowl, grip the cloth where
it drapes over the front edge of the bowl,
nipping the edge of the rubber cover
through the material, and draw it off up-
wards and backwards. This will remove
the cover, which remains concealed in the
folds of the cloth.

Probably some of the water will be spilt
as the bowl is produced, but far from being
a drawback, this adds if anything to the
effectiveness of the trick.

Where several bowls are produced each
has its own cover, one may be concealed as
described and others disposed in the open-
ing of the dress waistcoat on either side, the
lower edge of the waistcoat being fitted with
an elastic band to retain the bowls. Other
bowls may be carried in special pockets in
the tails of the dress coat. Such bowls
are usually of small size, measuring about
6 ins. in diameter, but a bowl produced from
under the coat as described above can be
as much as 8 or even 10 in. across.

Sometimes bowls are produced from the
back of an assistant. In this case the bowl,
duly covered, is hung on the assistant's back
by means of a hook sewn to his coat and a
ring fastened to the bowl cover. The
assistant enters in the centre of the stage,
at the back and walks straight forward,
carrying a folded cloth. The performer
opens it and they take a corner each. It is
then an easy matter for the performer, with
the hand nearest to his assistant, to unhook
the bowl and bring it forward under the
cloth, when it is produced as already de-
scribed.

Fig. 12 shows this method of production.
The assistant takes away the cloth with the
cover in it after the trick and, if further
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Fig. 11.-Producing a bowl of water from a cloth.
The bowl is fitted with a rubber cover (omitted here for
the sake of clearness) to keep the water in. Here you
see the bowl being secretly introduced into the cloth

from under the performer's coat.

bowls may be produced by this method
and large fairly deep bowls may be used.

To produce a monster bowl of water a
special trick table is employed. The con-
struction of a simple form of table for this
trick is shown in Figs. 13 and 14. An
ordinary folding card table may be used as
the basis and four flaps are hinged to the
four sides. These flaps must be the same
height as the bowl to be used, say 4 in., and
they are covered on both sides with black
velvet, the top of the table being similarly
covered. Fringe is fixed round the edges of
the table proper and also to the free end
of the flaps.

The bowl, which may be an ordinary
glass salad bowl, is filled with water and
perhaps a few floating flowers are added, or
even a life goldfish if you like. It is placed
in the centre of the table and the four flaps
are folded up, forming a kind of shallow box
around the bowl. The flaps are kept in
position by a square of black velvet with
small metal corner pieces sewn in the ex-
treme corners, as shown in Fig. 14. The
square of velvet is the same size as the table
top.

The table with the bowl concealed, as
shown in Fig. 13, is ready for the production.
Under cover of a large shawl, the velvet
square is pulled off, the flaps fall and the
bowl is revealed as shown in Fig. 14.

Of course to produce the
bowl by flinging a shawl
over the table and drag-
ging it off again would be
almost as good as telling
the audience that the bowl
was hidden inside the
table. A more subtle
method is therefore em-
ployed. The shawl has
sewn into it a ring, the
same size as the mouth of
the bowl, made of thin
wire or cane. A catching
movement is then made in
the air and the sides of the
ring grasped, the shawl
draping round it and giving
a perfect illusion of a bowl
under the cloth. The con-
jurer then looks round for
somewhere to put the bowl,
goes to the table, puts the
shawl flat on the velvet
square and instantly
drags away shawl and
velvet, revealing the bowl
of water.

Fig. 12.-Producing a bowl by obtaining it from the assistant's back.

bowls are to be produced, assistant
enters as described, each time, carrying
a new cloth and with a bowl on his

back. With three
assistants, two to
appear in turn and
a third back stage
to hook the bowls

Ar on, any number of'

Fig. 13.-(Left) The bowl

conceded in "the trick table.

Fig. 14.-(Right) As the flaps

fall the bowl is revealed.

vE ..1-4/.4RE 10TH
METAL J'zia-c.euE
CORNERS
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STARGAZING FOF AMATEURS
THE Earth will be at its nearest to the

Sun on the 3rd. It will then be over
three million miles closer than it was

six months ago in mid -summer. But
for this, our winters would be colder
than they are. There will be four
eclipses in 1938, two of the Sun and
two of the Moon. Of the former the
one on May 29th will be total ; but the
central line will lie wholly in the Southern
Ocean. The other will occur on Novem-
ber 21st to 22nd, and will be partial. This
will be seen solely from a region in the
North Pacific. Both the lunar eclipses will
be total. That in the evening of November
7th will be visible from this country : but
views of the other on May 14th will be
obtainable only from the Atlantic Ocean,
America and the Pacific.

By N. de Nully
A GUIDE FOR JANUARY

The Moon
There will be two " new " moons in

January, one on the 1st and the other on the
31st. Astronomers are continually on the
look out for the slightest signs of definite
change on the stereotyped face of our weird
satellite. The gradual darkening, instead of
brightening, of the interiors of several of the
great walled -plains and lesser mountain -
rings, as the Sun ascends vertically over
them, is very remarkable. Attention has
lately been drawn to curious alterations in
the dusky tints of the floors of both Grimaldi
and Billy. Another notable example of
this class of formation is Plato, termed the
" Great Black Lake " by the ancients. It is
situated on the northern " shores " of the
Mare Imbrium and is well portrayed in the
photograph here reproduced. Grimaldi and
Billy may be most conveniently examined
an evening or two before " full " ; and
Plato at about the same interval after "first
quarter." A map of the Moon will render
identifications easy. No explanation is as
yet forthcoming of these inverted effects.
Professor Pickering of Jamaica (who special.
ises in Moon photography) suggests rapidly
growing vegetation springing up under the
warming influence of the rising Sun. At the
abrupt termination of the long scorching
day this growth is probably cut down by the
swiftly oncoming frigid lunar night ; to
recurrently revive a fortnight later. It may
be recalled that this idea was used by Mr.
H. G. Wells in his book The First Men in
the Moon, written over thirty years ago.
These instances of darkening and colour
variation are mostly to be found adjacent to
each side of the Moon's equator, in regions
corresponding with our tropical and sub-
tropical zones. Plato, though a notable

exception to the general rule, lies on the
lunar equivalent of the temperate terrestrial
latitude of London.

Planets
Mercury and Venus are in apparent prox-

imity to each other, but are too deeply

Last month's chart will now
serve for the petiod this month
between 7 p.m. and 9 p.m.

immersed in the solar radiance to be satis-
factorily observed. Mars, Jupiter and
Saturn, though drifting towards similar ob-
literation, are all still in the south-west

The lunar walled -plain Plato under afternoon illumination. Note the darkened interior, notwithstanding
the high angle of sunlight.

evening sky. Mars sets soon after 9
o'clock throughout January, and Jupi-
ter not long after the Sun. Saturn
lingers until 11.0 p.m. at the beginning,
and 9.30 p.m. at the end of the month.
The interesting planetoid Eros is ex-
pected to approach to within about

20 million miles of the Earth in a
fortnight's time. It will then be the
nearest celestial object to us except the
Moon. Eros should be looked for next week
before moonlight becomes too strong. It
will probably be a little above the well-
known Pleiades star cluster. At the time

The stars
in January.

The shaded band
indicates the cloudy

track of the milky way.
To orient the chart turn

it round until the section of the
horizon facing the observer is at

HORIZON the bottom. The centre repre-
sents the zenith.

of writing its approximate position is not
available farther ahead than December 21st,
for which date it was given as R.A. 4 hrs.
4 min., N. Dec., 25 degrees, 50 min. and it
is moving southwards. If the sky is clear
Eros might be picked up by means of a
binocular and when found will be easily
seen through a small telescope shining with
a dull non -stellar light. This unique mem-
ber of the large family of Minor Planets-
also called the Asteroids-is believed to be
nothing more than a huge elongated mass of
irregularly shaped rock 22 miles long and
7 miles wide. Changes in its brightness
point to a somewhat dumb -bell form with a
narrow " waist " and a shifting angle of
rotation. A departure from the usual
planetary spheroid might perhaps be ex-
pected if these seemingly derelict bodies are
really the fragments of a shattered world as
many suppose. If Eros serves no other
useful purpose, its regular visits every two
years and four months at least enable
astronomers to check up their calculations
of the exact distance of the Sun.

(Continued on page 246.)
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THE fuselage of the " Luton Minor " is
a plywood box structure of great
robustness. It is of spruce girder

construction, the spruce members being so
triangulated that the plywood covering is
not essential for load carrying, but acts as an
additional safety factor, besides providing a
very serviceable covering (Fig. 1).

Scarfing the Plywood
Construction is commenced by scarfing

up the plywood for the two sides. It will be
found that four sheets of h -in. ply are

required for the
full length, and
these may be
scarfed as com-
plete sheets, or
each sheet may bea, cut approximately
in half before

DE7,"4/Z 47-2a 4/go /A" splicing in order
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The machine ready for flight.

MIII NIDE;

PART IV

Fuselage Assembly

to shorten the length of each scarf. The
plywood is placed with the grain (outer)
horizontal, but with the nose piece grain
vertical. Fig. 3 (a) and (b), shows alter-
native ways of ar-
ranging the two
sides from four
sheets, depending
on the size of the
initial plywood
boards, and, as al-
ready mentioned,
the severance of the
two sides may be
made before or after
scarfing.

(Don't forget to

0

place strips of paper on both sides of the
plywood during scarfing to prevent sticking
to the holding -down strips while the glue
dries under pressure.)

After the glue is properly set, the splices
should be cleaned up and carefully examined
to ensure that no unglued gaps are left. If
necessary, such faults should be made
good.
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Fig. 1.-Details of the fuselage framework.
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Fig. 2.-Photograph of the fuselage sides.

Making the Fuselage Sides
The next step is to carefully draw out the

fuselage sides on the plywood, but leaving
roughly 1 in. of ply beyond the outline at all
edges. Before fixing the four main longerons
they should be longitudinally sliced over
the length forward of the heavy, 3 -in. side
members (Fig. 1). The two top longerons
are sliced with a vertical cut so as to divide
the section in two (see Fig. 5), whilst the
bottom longerons are divided into four
equal parts. The reason of this slicing,
which is best done on a fine circular saw if
available (or will be done by Messrs. Luton

-4-
46'

4

Aircraft Ltd., upon
request) is to assist
in bending the lon-
gerons over the
curved nose. Tie
them temporarily
with string to avoid
damage.

The longerons
may now be glued
on to the plywood
in the positions
marked and temp-
orarily tacked, or
clamped, to avoid
relative movement
whilst the ply sides
are turned over so
as to rest on the
longerons. Brass
gimp pins, I in. by
20 gauge, may now
be driven in, at
1 -in. to 1k -in. spac-
ings, all along the
length of the lon-
gerons, the heads
being driven well
home in the ply in
order to produce
sufficient pressure
whilst the glue is
setting. Note that
no gluing should be
done at the stage
forward of the
heavy undercar-
riage member, the
longerons being left
free over this length

until the final boxing up of the nose portion.
The diagonal members are next cut care-

fully to length, inserted in position and
glued and pinned as before. If pencil lines
are drawn on the outside of the plywood,
running the length of the centre lines of all
diagonals, the pinning will be facilitated.
As before fix no members forward of the
heavy side strut.

When the
glue is set,
the surplus
plywood at
top and bot-

Fig. 3.-Scarfing of plywood for fuselage sides.

(6)

(a)

Fig. 4.-Gusseting of fuselage joints.

/- 6" (
6- "

6)

tom edges may be removed and the edges
made good by means of glass-paper. The
two slab sides are now ready for boxing
up (Fig. 2).

Boxing -up the Fuselage
First scarf up a length of plywood to cover

the bottom of the fuselage from point A to
the sternpost. The plan form may then be
drawn on the ply, the width being 6 in. at
the stern, increasing to 23f in. at point Al.
The plan shape is perfectly straight from A'
to the tail.

Now stand the two sides on their bottom
edges, with the straight part (rear) close to
the floor, the sides being 6 in. apart (out-
side) at the stern and increasing towards the
front as shown in Fig. 1. The sides should
be set parallel and perpendicular to the
floor, or bench, on which they rest, checking
being made by means of a large set square.

The sternpost may be cut to shape (Fig.
1) and clamped in position, but not yet
fixed.

Cut the cross struts for the fuselage
bottom and place them in position on the
floor and fix by means of plywood gussets,
glued and pinned. The gussets are fixed on
the inside of the struts and longerons. The
method of gusseting is illustrated in Fig. 4.
The arrangement at (b) provides a better
job than (a) but takes a little longer. In
both cases there is a cutaway for the side
struts.

Bulkheads
Now cut the cross struts for the fuselage

top at points A, and 3, together with the
plywood bulkheads A,A.1 and 3,3'. These
latter should be carefully cut square, i.e.
each corner making an angle of 90°, as they
determine the fuselage sectional shape.
The corners must be cut away for the long-
eron and it is better to cut out rather more

Fig. 6.-Fusdage bulkhead.

7

wen
Fig. 5.-Slicing of longerons (a) top and Fig.7.-Decking former

(b) bottom. with reinforcement.

(a) (6)

Fig. 8.-Fuselage decking
attachment.

10,
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Fig. 10.-(Above) Horizontal top decking.
(Right) Fuselage nose under covering.

than is essential, say by cutting each corner
with a circular arc of 2 -in. radius (b) of
Fig. 6, or by cutting a triangular piece
2 in. by 2 in., as at (a), which is equally
good. See that the cuts are clean and not
liable to start splitting of the bulkhead.
Fix these two struts and bulkheads, gluing
the latter to the bottom, side and top
struts, the plywood being slightly curved at
the top and bottom to lie vertically along
the faces of the struts, as shown in Fig. 6.

Now turn the fuselage over so that it
stands on the top edges, and check again for
squareness, having first removed the stern -
post member. Cut and fit the remainder of
the top cross struts, to the rear of the pilot's
seat position, fixing as before with gussets
(Fig. 4). This is followed by the fixing of
the plywood bottom, from the stern to the
3 -in. undercarriage -support member.
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Fuselage Decking
After cleaning off the bottom ply, turn

the fuselage over again and fix the stern -
post in position. Mark out the decking
formers on fin. plywood, and cut them out,
cutting also the notches to take the three
longitudinal stringers and the longerons.
Glue and pin the formers to the cross struts.

Fig. 11.-Gluing up
the longerons.

The edges of the formers are reinforced with
strips of spruce, say f in. by * in., or any
other convenient size available. fin. ply
will do for these stiffening pieces (Fig. 7),
pin and glue the stringers (g in. by f in.) in
position, taking care that the top faces are
in proper alignment, or difficulty will be
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experienced in getting the decking ply to fit
properly.

We now come to the fixing of the plywood
decking to the rear of the cockpit. This
may, if desired, be scarfed up into one piece
before fitting, but a better job is likely to be
obtained if it is fitted in two lengths of about
4 ft. as dictated by the positioning of the
formers, since each scarf must coincide with
a frame if the splicing is done " on the job."
The decking ply should extend 1 in. down
the fuselage side, and the joint may be
either scarfed, (a) of Fig. 8, or lapped as at
(b). If the former the fuselage side ply is
planed to shape before the decking is laid
on. The lapped joint is considerably easier
and quicker for an amateur, and gives a very
smart appearance if the edge is nicely
cleaned off before painting. If the lapped
joint is to be employed the ply formers
should be left 116- in. wider at each side.

Due to the double curvature of the deck-
ing between the cockpit back and point 1
the decking here must be scarfed on in two
separate strips.

Fittings 2F and 5F should be attached at
this stage.

The Locker
The bulkhead A,A1 forms also the back of

the locker. The floor consists of k -in. ply-

wood, but should be stiffened up by an
additional k -in. by f -in. strut across the
middle of the floor, this being inserted, of
course, before the plywood is fixed in
position. The two sides of the locker are
lined with 116 --in. ply, and a 6 -in. strip of *-
in. plywood is fitted across the front at the
base (see Fig. 9).

The decking former at this point forms
also the rear lining of the pilot's cockpit and
extends down 8f in. to the extra f in. by f
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Fig. 12 -The various fuselage fittings.



226 NEWNES PRACTICAL MECHANICS January, 1938

_fexo-B..ic.r4kr..12o.94-Atzfuir

0
0

20"

struts may now be fitted and the
plywood covering finished off. When
all is set remove the top horizontal
decking for insertion of the cockpit
flooring and controls. Cut also the
horizontal decking (116 --in. plywood)
at the tail -plane housing, but do not
glue.

JL._ 2'

The fuselage fittings may next be
attached and all bolts locked. These con-
sist of fittings 3F, 1U, 2U, 1F, 12U, E2,
E5 and E6. Set the tail plane in position
whilst fittings E5 and E6 are being attached,
to ensure correct positioning, and fix fittings

 E3 and E4 at the same time (see Fig. 12).
The bolt heads should be on the outside,

and in no case should a bolt head,
or a nut, come in contact with the

/4

06' PLY 'tool?
PEAR OP ..f
MEMBER

84 .
204-

2.94 goals -
/Re" 6 .9/aor efive feREIST

in. strut at the base level of the pilot's en-
trance flap.

Building up the Nose
First cut the horizontal ply decking to

fit on- the top longerons. This should be
cut to the ordinates given in Fig. 10. The
top longerons may now be pulled into shape,
fit a strip of plywood, I in. wide, along each
saw -cut, and glue up the longerons with the
ply strips in position (Fig. 11). Tack the
top ply decking in position temporarily, but
do not glue yet. Cut and fix the engine
bulkhead, of 1 -in. ply, the bottom longerons
being also pulled into position as before.
Note.-Two plywood insertions will be
required for the double cut and one of these
will have to be halved to fit on either side
of the other. If it is considered too labori-
ous to fit these plywood insertions through-
out the length of the saw -cuts, they may be
omitted, but at least a short length of ply-
wood, with the thickness tapered or feath-
ered (Fig. 11 (b)) should be inserted when
gluing up.

The remainder of the side and bottom
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Fig. 13.-The seat and seat bearers.
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timber, a large " penny " washer
being inserted between the nut and
wood. Where two or more bolts are
close together the washers should

be trimmed to prevent overlapping. (This
applies throughout the whole of the con-
struction.)

The Cockpit
The flooring forward of the 3 -in. spruce

member to the rudder bar is cut from 1 -in.
plywood, notches also being cut to allow
for all side struts and bolts. Additional
runners of fin. ply, 7 in. wide, will be glued
from the rudder bar support to act as heel
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PRICE LIST OF " MINOR " FUSELAGE
COMPONENTS

Complete set of materials, spruce,
plywood, steel tube and sheet. £8

Extra for making up the two
sides . . . . . £3

Extra for making up complete
fuselage . . . . £24

Fuselage, complete with fittings
and controls, and painted to
customer's colours . . £36

Set of fittings, made-up, con-
trols, pulleys, etc. (33 fittings) £4

ZoNae-RoN

"Cgors frRar
BEN/NO ..r.e4T

...TZAAN/V4 .41'H
3//6 ':r-P4t"

/.1-E

12.Exemc Or /clifEZ.40.6- J'r/cf-E/1///v0 /944E
AT oottor.'r Cockpir

Fig. 14.-Fuselage stiffening frame at pilot's cockpit
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rests. They should be screwed also at the
cross members.

Make up the seat and seat bearers (Fig.
13), screw the latter in position and attach
the seat by means of the hinge fittings
1OF and 11F (Fig. 15). The flooring round
the seat may then be finished with -in.
ply, this being cut away at the middle where
not required.

Cockpit Former
The purpose of this circular former is to

strengthen the fuselage against torsion
where it has been weakened by the presence
of the cockpit opening. It acts also as an
arm rest.

Obtain three strips of spruce, or prefer-
ably ash, in. by I in., place together and
bend into a hoop so that it just fits into the
cockpit opening, the rear of the hoop bear -

against the I in. by in. central cross
member behind the seat (already re-
ferred to), and the front coming just
below the cross member between the
top longerons forward of the cockpit
(Fig. 14). Cut pieces of *-in. plywood

to fit above and below
the former. At the rear
the lower ply will glue
under the cross strut
and at the front the
top ply will glue also

to the cross strut there. Remove the door
by cutting through the ply with a sharp
blade or chisel and clean up the ply edges.

,47 °AWOL/NES
fEAT BE4RER firrftv6 2occ hroms

Fig. 15.-The hinge fittings for the cockpit.
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If YOU work in
Any Branch of the
Electrical Industry

YOU NEED THIS NEW BOOK
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Electrical Encyclopedia
A Handbook of Modern Electrical
Practice for the Working Electrician

4 Volumes.. 1,480 pages . .0ver 2,300 Illustrations
General Editor : S. G. BLAXLAND STUBBS
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THIS comprehensive work contains sound, up-to-date,
authoritative information written by experts in

every branch of the profession, and covers thousands of
problems and questions of everyday work. The rapid
development of electric technology means an enormous
increase of opportunities for the electrical engineer who
keeps abreast of advancing knowledge. YOU can seize
these new opportunities NOW by the aid of " The
Electrical Encyclopedia." Whatever your particular subject
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advance in your profession.
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Just sign and post the form below and
we will send you these four volumes
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week free. You may either return
them to us, carriage forward, within
eight days, to end the matter, or
you may keep them on the very
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" Practical Mechanics " FREE Examination Form.
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State if householder Date

P.M.] 5. PLEASE FILL IN ALL PARTICULARS ASKED I

AN OPPORTUNITY YOU!
CANNOT AFFORD TO MISS 

As a reader of " Practical Mechanics " we offer
to send you for seven days' free approval a

three -volume work that teaches thoroughly
every branch of metalworking-

THE PRACTICAL
METALWORKER

Entirely NEW and
Revised Edition

Three Volumes-Thousands of Illustrations

HERE is an entirely new and up-to-date edition of a well-known
practical work that deals with every phase of modern work-
shop practice. It combines the theoretical basis of metal-

working with the practical instruction necessary for success.

A few of the many
subjects dealt with :
Benches and Simple Tool

Equipment
Files and Filing
Marking Out Work
Materials and Their Uses
Ferrous and Non -Ferrous

Metals
Wire and Wire -drawing
Production of Small

Castings
Foundry Work
Miscellaneous Lathe

Operations
Metal Spinning
Sheet Metalwork
Spring Making and Wire

Working
Edging and Seaming
Principles of Mechanical

Drawing
Workshop Arithmetic
Brazing and Soldering
Fusion Welding
Arc Welding
Resistance Welding
Welding Plant and

Machinery
The Thermit Process
Oxy-Coal Gas Welding
Cutting Metals by Fusion
Hardening and Tempering
Polishing, Colouring and

Lacquering, etc.

Many chapters have been entirely rewritten in
the light of the latest technical knowledge --the
latest word on electric welding, for Instance.
New Illustrations have been added, and the whole
work has been thoroughly revised and brought
up-to-date.

THE PRACTICAL METALWORKER embodies
the result of years of practical workshop exper-
ience, and gives thousands of hints and wrinkles
that enable work to be done better and more
easily.

Learn more and earn more. Success comes
to the workman with knowledge as well as
experience. This book is invaluable to
Apprentice and Student. To the ambitious
mechanic it provides the Stepping Stone to
a better position.

FREE for 7 days
Just sign and post the form below and on
acceptance we will send you these three vo -
umes, carriage paid, to examine for one wee.<
free. You may either return them to u!,,
carriage forward, within 8 days, or you may
keep them on the very easy terms outlined.

1
" Practical Mechanics" FREE Examination Form.

I To the WAVERLEY BOOK CO., LIMITED,
96 and 97, Farringdon Street, LONDON, E.C.4.

Please send me, carriage paid, for seven days' FREE examination,
"THE PRACTICAL METALWORKER," complete in three volumes.

I It is understood 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, seven further monthly payments of 5/. each, thus
completing the purchase price. (Price for cash on the eighth day, 35/-.)

Name

Address

Occupation

Parent's signature required if under 21

State if householder Date

I P.M.I6. PLEASE FILL IN ALL PARTICULARS ASKED.
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MODEL BUILDERS Try a Ship Kit
True to Scale Show Models you can build
You will be fascinated with these show models. The work is made so easy
by the plans and all materials being ready to hand. The hulls have to be
carved from a block of balsa wood which is a joy to shape.
Detailed Full-size Plans-Each a Complete Set of Parts. Satisfaction guaranteed or money refunded

CITY OF NEW YORK

CUTTY SARK
Length 23 in., height 14 in. You have always
wanted a model of this famous clipper ship-
here it is in all its glory. The plan shows
every sail, and every rope, block, and dead-
eye. Many perspective drawings of stairways,
winches, fife rail, davits, etc., etc. The kit
is very full and includes shaped balsa hull
requiring finishing touches only, dowels for
masts and spars, cast metal lifeboats, anchors,
bitts, steering wheel, water barrels, rigging
thread, sail cloth, bottles of
quick -drying cement, and three 2/6lacquers. Carriage paid

Smaller model, length 14 in. Not quite
so detailed a model and more simple
rigging. Complete kit, but hull is
not ready shaped. Carriage paid

CATALOGUE: Send I id. stamp for fine
illustrated list of 12 pages, 17 kits, and large
range of fittings. (All kits 2:- each postage
extra abroad.)

FLYING CLOUD
Length 12 in. A fine model of a
clipper ship launched in 1851. Holds
unbeaten record from New York to
San Francisco. Also employed on
Australia -England grain trade. The
kit is complete and includes detailed
plan, balsa block for hull, printed
parts for decks, etc., masts,
quick -drying cement and 216
lacquers. Carriage paid

Length 14 in. A fascinating model
of a three -masted sailing ship with
auxiliary motor with very swift and
pleasing lines and makes a splendid
appearance. The plan is very de-
tailed, but quite clear to follow. All
the rigging is shown, and each sail is
drawn out full size and numbered.
The kit is complete with balsa block
for hull, three printed sheets of balsa
for decks, etc., cast metal ships'
boats, anchor, steering wheel, pro-
peller, funnel, dowels for
masts, quick -drying cement 4
and lacquers. Carriage paid

SPANISH GALLEON
Length 10 in. Similar ships to these
made up the Spanish Armada which
Drake defeated in 1588. It makes a
splendid ornament for the living -room,
and many builders find their models
sell very readily. The kit is complete
and includes plan with sails drawn in
full, balsa block for hull, f6quick -drying cement, lac-
quers, etc. Carriage paid

Post your order now to
P. M. SWEETEN LTD. BANK HEY ST. BLACKPOOL

BEST WORKING LAYOUT OF TRIX TRAINS IN NORTH-COME AND SEE IT

BOND'S

BALSA MODEL AEROPLANES
REAL FLYERS

We are offering the finest American Klts of parts ever put on the market
for the Model Aeroplane Builder. All kits Include all Balsa wood, Japanese
tissue, wheels, pins, wire, elastic and full-size Drawing with Instructions.

Kits for 12- wing span Flying Models of the AERONCA, BOEING PI2E,
CURTISS PURSUIT, HELL DIVER, LOCKHEED VEGA, MONOCOUPE,
PUSS MOTH, STINSON RELIANT, TAYLOR CUB, VULTEE VIA, WACO.

PRICE 10d. Postage 3d.
Kits for 24' wing span Flying Models of the STINSON RELIANT, WACO
CUSTOM. MONOCOUPE, CONSOLIDATED P/30, FAIRCHILD, HAWKER

FIGHTER, CURTISS HAWK, RICKMAN & MERRILL'S VULTEE.
PRICE 2/- Postage 6d.

Special Sale of diam. Aluminium Wheels, 3d.
pair, or 3 pairs for 6d., postage 2d.
Gear Wheels
Brass A-" wide for 1" shafts diam. 4.1,- 34- I"

6d. 7d. 8d. Md. I/3d.
Y4" ilr"
5d. 5d. 6d.

Steel I'," wide for " shafts diam.

Postage l'_d
Send for Bond's General Catalogue, price 6d.

BOND'S O'EUSTON ROAD LTD.
357 Euston Road, London, N.W.I

'Phone: Euston 5441-2 Established 1887

HOME MOVIES
FOR CHRISTMAS

(

YOURS

"FOR 1310
That's the first instalment which
secures this splendid 95 -mm. home
tine in time for you to give a
movie show at the Christmas party.

" CORONET Sprocket drive. Brilliant flickerless pictures.
Silent running. Geared rewinds 5-I ratio,

rewinding in a flash. Combined lamp and wall plug. Takes 30,60 or 400 ft.
reels without adjustment. I -in. anastigmat projection lens. Any voltage
100-250 A.G. or D.C. With motor drive and super attachment.
Cash price £9.17.6 15 monthly payments of 13/10

Special list of gift suggestions, post free

CITY SALE & EXCHANGE
(1929) LTD.

59/60 CHEAPSIDE, LONDON, E.C.2
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LASS

Varnishing the back of the mirror. After
its final drying, the mirror is laid face
downwards upon some support and a little
celluloid or other varnish is poured over

its upturned back.

IT is very often the case that the
amateur mechanic, woodworker
or other hobbyist finds himself

in need of a piece of mirror glass of
special dimensions for the job which
he has in hand. At other times, also,
it may be desired to provide old
mirrors with a new coating of silver in order
to remedy their defects and to bring them
up to their pristine condition, whilst, occa-
sionally, the experimental worker may wish
to silver glass articles of unusual shape,
as, for instance, the interior of a glass
sphere or the inner sides of a glass vessel
of irregular design.

All such requirements can be fulfilled
satisfactorily by following the practical
glass -silvering instructions which are given
in this article. It is true, of course, that
mirror glass of all qualities and thickness is
commercially obtainable, but there is an
interest and a fascination in the home -
production of an article, and particularly
to the chemical -minded worker will the
technique of amateur glass -silvering make
its appeal.

By following the directions given in this
article, almost any type of glass can be
silvered satisfactorily. The few chemicals
required are not expensive and they are
obtainable from any local druggist.

Two Important Points
Two factors alone are necessary for the

success of home glass -silvering. The first
lies in the careful making up of the silvering
solutions, whilst the second is absolute
cleanliness of all vessels, solution and glass-
ware throughout the process. The slightest
contamination of the silvering solution with
dirt or foreign matter will bring about un-
satisfactory results. Hence, from beginning
to end of the silvering operations, the vital
necessity of scrupulous cleanliness of every-
thing concerned in the silvering must be
well borne in mind.

If possible, it is best to make up the silver-
ing solutions with distilled water and, also,
to use distilled water for the final rinsing
and washing of the glassware under treat-
ment. Ordinary tap -water or rain -water
will, of course, suffice for the process, but
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Straightforward Practical Details
for the Working of a Very

Useful Process

The actual silvering is being deposited upon the sheet of glass in the
solution. Note the formation of sludge on the sides of the dish.

the use of distilled water is in all instances
to be recommended.

It is not difficult to obtain an adequate
supply of distilled water. Merely boil a
kettle of water on a gas -stove and allow
the steam from the kettle spout to impinge
upon a metal vessel filled with cold water.
The steam will condense and the water can
be collected in a dish or vessel placed under
the suspended can, as illustrated in the
photograph on this page. Needless to say,
the sides of the condensing vessel, as well
as the receiver of the condensed water, must
be scrupulously clean if the distilled water
is to be free from contamination.

Removing Old Silvering
If the glass to be silvered has

already a deposit of silver on it,
as, for example, an old mirror,
the old silver deposit must first
of all be removed. This can be
effected readily by immersing
the glass in a 5 per cent. solu-
tion of nitric acid in water, the
glass being subsequently well
washed under a stream of hot
water.

The glass for silvering, whether
it be perfectly clean and new or
whether it constitutes an old
mirror glass which has had its
silver removed in the nitric acid
bath, must first of all be sub-
jected to a chemical cleaning
treatment. No matter how clean

the glass may appear, this chemical treat-
ment is an absolute necessity, and any
attempt to silver the glass without the
preliminary treatment will end in failure.

First of all, then, the glass to be silvered
is washed in warm water, using a clean, soft
rag and a liberal amount of soap. After
rinsing, the glass sheet should be transferred
immediately to a moderately strong solu-
tion of bichromate of potash to which about
1 per cent. of sulphuric acid has been
added and allowed to soak therein for about
an hour, or, alternatively, to a bath of
strong nitric acid.

As the glass sheet lies under either of

A simple method of obtaining distilled water for silvering operations. The steam from a kettle spout
is directed against the outer sides of a suitably suspended vessel containing cold water, the condensed

steam being collected in a vessel beneath.
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the above liquids it should be gently
" scrubbed " with a wad of cotton -wool
which is pushed over its surface by means
of a glass rod.

Finally, the glass sheet is rinsed in plenty
of clean water and then immediately trans-
ferred to the " silvering dish," which should
consist of a perfectly clean shallow dish just
sufficiently large enough to accommodate
it. A photographic developing dish, pre-
ferably one of the porcelain variety, makes
an excellent vessel for this purpose. As it

operation proper.
Pour off the water from the chemically -

cleaned glass sheet and pour on to the
latter a strong solution of stannous chloride.
Allow the latter solution to remain in the
dish for about half a minute, then pour it
off and finally rinse the glass with several
changes of water.

Silvering the Glass
This stannous chloride treatment is not

essential to the silvering, but it forms, one

Before the glass sheets are silvered they must be chemically cleaned. Here is a glass sheet being
" scrubbed" with nitric acid, a wad of cotton wool held between two glass rods being used for this purpose.

lies in the " silvering dish " the chemically -
cleaned glass sheet is covered with a layer
of water and allowed to remain undisturbed
while the silvering solutions are being
made up.

Silvering Solutions
Two silvering solutions are necessary.

They may, of course, be made up separately
beforehand and, stored in brown or amber -
coloured bottles, they will keep in good
condition for a considerable time. They
must not, however, be mixed until im-
mediately before their use.

Solution A
Silver Nitrate. 4.5 grains 0.5 gram.
Rochelle salt . 4.25 or 0.7
Water . . 5 oz. 250 ccs.

Solution B
Silver Nitrate . 39 grains 1 or f 2.5 grams.
Water . . I oz. f 125 ccs.

Solution A should be boiled for four or
five minutes and then filtered and bottled
for use.

Solution B, however, needs special treat-
ment to bring it into a " sensitive " condi-
tion. Add to this solution, strong ammonia
drop by drop. A white precipitate will first
form and will rapidly turn brown. The
ammonia must be added until this precip-
itate just dissolves, leaving a clear solution.
Hence, it is necessary after each addition
of ammonia to shake the vessel containing
the solution in order to give the precipitate
a good chance to dissolve. After the solu-
tion has thus cleared, add to it, also, drop
by drop, a weak solution of silver nitrate
(strength immaterial) until the solution
just perceptibly becomes cloudy and
darkens. Then dilute the solution with 250
ccs. (8f oz.) of water and bottle it for use.

Having prepared the two silvering solu-
tions in the manner described and chemically
cleaned the glass surface to be silvered, we
are now ready to undertake the silvering

of the secrets of glass -silvering which are
adopted by the trade. Its advantage is
that it gives a very adherent layer of silver
on the glass.

The glass sheet, after having been finally
rinsed with water, is allowed to lie, side-to-
bersilvered upwards, in the silvering dish.
Equal parts of silvering solutions A and B
are mixed in a clean glass vessel and im-
mediately poured into the silvering dish.
The silvering of the glass will commence
instantly. The dish should be rocked
gently for five or six minutes in order to
prevent particles of the sludge which will
form in the mixed solutions from settling
upon the silvered surface.

Finally, after the above -stated time, the
silvering solution is poured away (it is of
no further use) and a little clean water is
poured into the dish. The silvered glass is
given three or four of these rinsing treat-
ments and then removed from the dish and

allowed to stand on edge to dry.
A perfectly silvered surface will now be

present upon the glass. In order to pre-
vent injury to it, the surface, when dry,
should have poured over it a little celluloid
or shellac varnish and, when hard, this
varnish layer may be further protected by a
thin coat of paint. Thus completely pro-
tected from atmospheric action, the layer
of chemically -deposited silver will remain
bright for many years and will form a per-
fect reflecting surface, the quality of which
can only be marred by any possible surface
irregularities in the glass.

Naturally enough, the silvering method
must be modified when dealing with glass
spheres and the insides of glass vessels.
When these have to be interiorly silvered,
the chemical cleaning solution, the stannous
chloride solution and the silvering solution
are all poured in turn into the vessel and
swirled about therein so that the interior
sides of the vessel are brought completely
into contact with the liquid. Otherwise, of
course, the procedure for the interior silver-
ing of a vessel is exactly the same as that for
an ordinary sheet of glass.
Cleanliness Necessary

The scrupulous cleanliness necessary for
the success of glass silvering must extend
to the hands, or, at least, to the fingers of
the operator. It is best to handle the glass
to be silvered as little as possible, but when
it does become necessary to handle it by
its edges, the fingers should previously have
been well scrubbed with soap and water in
order to remove all perspiration and grease
from them. Dust, of course, must be
guarded against at all stages of the silvering
operation.

Do not allow the glass sheet to remain in
the silvering bath for more than five or six
minutes, otherwise it will tarnish. If a
heavier deposit of silver is required, this
can be built up by pouring a further quan-
tity of the freshly -mixed silvering solutions
upon the silvered glass, allowing it to act
for another five or six minutes and then
applying, if necessary, a still further quan-
tity of the mixed solutions. Usually, how-
ever, if the mirror is carefully varnished
after its final drying, one silvering will be
found ample.

If, after the final drying of the silvered
glass, any silver is found deposited upon the
front side of the glass, this can easily be
removed by gentle rubbing with a rag, or,
in more obstinate cases, by wiping with a
cloth moistened with dilute nitric acid.
This final treatment, however, should be
deferred until the silvered side of the mirror
has been protected by varnish.

A ROMAN KILN
BETWEEN 1,600 and 2,000 years ago

on a site near which the village of
Compton, Berkshire, now stands, the
manufacture of pottery was carried on.
After the pottery had been shaped by hand
out of the crude clay, it was burned or
fired in a kiln to harden it. The kiln,
crudely constructed of clay in a hollow of
the chalk subsoil, has recently been un-
earthed in the middle of a ploughed field
where it had lain hidden for centuries.

The discovery of the kiln was due to the
acquisition of a motor tractor plough by
the farmer which rendered deeper ploughing
possible. The farmer noticed a patch of
soil which was darker than the rest of the
field and casual examination disclosed
pieces of broken pottery. Closer examina-
tion suggested the presence of the kiln
and careful excavation revealed the entire

kiln in a perfect state of preservation.
Constructed of hardened clay, the kiln
consists of a lower chamber in which the
fire burned beneath a " floor " which
supported the pottery. The floor is
perforated by a number of holes which
allowed the heat to reach the pottery, and,
when in use, the kiln would have been
covered over by a temporary covering to
maintain the temperature.

The discovery of this kiln is of considerable
interest, since it is the only perfect example
known. This fact caused the authorities of
the Science Museum to .undertake its exca-
vation and removal to London. Encased in
a complete cradle of reinforced concrete and
weighing 4f tons, it was transported intact
to London, where it is now on exhibition in
the Science Museum and where it will be
preserved for future generations.
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WHEELS FOR MODELS
By " Handyman

The Second Ardele 0f a Shore Series Dealing .-wittla the Con-
sfruction o W leas Suiable for every Type of Model.

AFTER dividing and saw -cutting, drop a
hub, which will be bored to fit, over the
pin in its respective jig, and a tyre into

the ring of pins, or the recess formed by the
small blocks, around the circle. Now pin a
piece of 8 -sheet Bristol board down on a
drawing board and draw accurately all the
spokes to the shape shown at C, Fig. 5. Un-
pin from the board and carefully cut all the
spokes out with a pointed and keen -edged
knife, preferably cutting on a piece of glass.

Building up a Wheel
Having cut all the spokes, a wheel can

now be assembled. Touch each end of a
spoke with a little tube glue, such as
Seccotine, and slide it down into one pair of
slots in the hub and tyre, then a second
spoke diametrically opposite the first.
Another two spokes may next be put in at
right angles to the first ; then continue until
the wheel is complete. Fig. 6 shows the
wheel in its jig with three spokes in place.
Lay the whole on one side until the glue is
dry, and, if the first is a bogie wheel, take
the driving -wheel jig and proceed to build
one of the large wheels. When the bogie
wheel is quite dry it can be removed and
another built on the same jig.

Balance Weights
In Fig. 3 is shown a coupled wheel with

its balance weight and crank. Now, the
position of the balance relative to the crank
is correctly given for a coupled wheel, i.e.
directly opposite to the crank, since it has
only to balance the crank and coupling od,
but on the driving or centre wheel (on a six -
coupled engine) the weight will not be
opposite the crank, and the reader must
refer, for its correct angular position, to an
illustration, either photograph, postcard,
or picture in a railway paper, of the engine

1

Fig. 9.-
Parting off

a tyre.

he is modelling, since the position is
different on engines of differing types and
railways. It is sufficient to describe how
the balances and cranks shall be made.

The wheel is built up, with its spokes
glued and inserted in slots, in the same way
as a bogie or other unbalanced wheel, ex-
cept that, if thought desirable, the spokes
can be cut straight on the front edge, where
the balance comes, instead of curved. Cut,
in fact, as drawn in Fig. 7, where the spoke
is marked " straight." Then three plates of
Bristol board are cut, crescent -shaped, as in

Fig. 3, to fit the curvature of the wheel.
One crescent is glued at the back and two, to
make a double thickness, on the face.

Cranks
The crank is dealt with in much the same

way, except for the fact that the piece of
Bristol board on the outside face of the
wheel is to be cut pear-shaped, so as to cover
the circular face of the boss. The crankpins
to take the coupling rod, and, in the case
of the driving wheel, if it be an outside -
cylinder engine, the connecting rod as well,
must be inserted after the wheels are
finished, because steel pins are to be used-
the kind which are used by cabinet-makers

line of
Parfing

7 -

Fig. 10.-A tyre -profile gauge.

-\

and fretworkers for fine woodwork. The
heads on these will otherwise prevent the
rods from being put on, so fine holes will
have to be made for them in the crank.
These holes can be made with one of the
pins themselves. Insert one in each crank
at the correct distance from the centres of
the wheels and, for the present, leave it
there.

We now have to fill in the spaces between
the Bristol -board facings and between the
spokes, both at the cranks and balance
weights.

With a small brush paint the insides of
the apertures to be filled with glue, and
when this is dry, mix up a little fine plaster
of Paris ; not too wet, but just stiff enough
to work nicely. Fill all the spaces with this,
and smooth off neatly between the spokes
with the point of the penknife.

As ordinary plaster sets somewhat
quickly, it can be made more workable by
using, instead of plain water, a thinned

Fig. II.-
Details of
crank and
crankpin.

solution of the tube glue, say, equal parts of
glue and water.

When the plaster has set, draw out the
pins in the cranks, thus leaving holes right
through cardboard and plaster in which
other pins can be fixed in Seccotine, when
the engine is assembled and the coupling
rods and connecting rods are put on.

The method of building up wheels for
locomotive models, in wood and cardboard,
leads us by a course of simple reasoning to
ask : Why not adopt the same procedure for
wheels in metal, using solder instead of
glue 1' Such a natural evolution of an idea
would be excellent-is excellent, in fact ;
for it enables one to produce, for perfect
little working scale models of from 0 gauge
up to in. to 1 ft. scale, wheels which
are far cleaner and sharper in form and
outline than those which are made from
castings.

Faults of Cast Wheels
Every model locomotive enthusiast who

adopts rail gauges below 2+ in. knows
how difficult-if not impossible-it is to
obtain really neat scale replicas of wheels
for his engines. The spokes, particularly,
are clumsy and rough, and frequently have
too much taper from front to back, so that
if the model builder wishes to improve them
he has to carefully and laboriously go over
every spoke with fine files, to say nothing
of the difficulty of getting down into the
sharp angle close to the hub, especially if
the original foundry pattern was designed
to have the correct number of spokes.

Either brass or gunmetal, or both, will be
the best metals to use. One cannot have
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cast-iron tyres, because the spokes have to
be soldered. Steel can be used if a piece
of tube of the correct diameter and just the
right thickness can be found. This would,
of course, make the best and most correct
job, but brass does equally well if the wheel
or wheels are nickel plated, or, better,
chromium plated, so as to have a more
natural -coloured metal for the bright treads
of the tyres.

Turning the Tyres
If suitable steel tube can be found from

which the tyres can be turned, a mandrel
will have to be turned in the lathe for it to
fit over somewhat tightly. Each tyre is
turned to its correct profile-and this pro-
filing should, of course, be done to a metal
template-and then parted off. The next
tyre is turned and parted, and so on until
the number required is made.

Failing the tube, however, 'a pattern in
wood must be made, which pattern can
have prints at each end for coring out the
bore. From this pattern a casting is
obtained in either gunmetal or brass, shaped
as in Fig. 8 ; that is to say, cylindrical and
with four lugs at one end through which bolts
will pass to secure the casting to the lathe
faceplate.

The casting should first be bored out to
the exact inside diameter of the tyre, then
the end is faced and the first tyre is formed
to a profile gauge which gauge may in-
clude the flange, the face, and the inside of
the tyre. By cutting it to the outline
shown in Fig. 10, with the little lug marked
A, it may also be made to serve as a calliper
for diameter. The long, straight edge, B,
is needed so that the line of the faces of the
tyre serve as a guide in determining the
angle of the profile on the rim.

After turning to the gauge the tyre is
parted off, as shown in Fig. 11, using a part-
ing tool in the slide rest.

Si?

The bosses of the wheels; or hubs, can be
turned and parted from brass rod of the
correct diameter.

A drill of somewhat smaller diameter
than the axles are to be should be run up
the centre of the rod whilst it is in the lathe
before parting off. Hubs should be given
an outline as shown in Fig. 12.

The spokes may be cut from sheet brass,
or hard -rolled strip brass can be used. Many
full-size wheels have spokes of rectangular
cross-section, but most modern cast -steel
wheels have oval spokes. To reproduce the
latter form the brass strips will have to be a
little thicker in gauge, and the corners will
have to be rounded off.

For assembling the wheels and soldering
the tyres, spokes, and hubs together, jigs
will be required of the same kind as those

Fig. 12.-Pariing
oil a hub.

shown in the previous article for cardboard
and wooden wheels. If the metal wheels
which are now being dealt with are quite
small-say for a 0 -gauge engine-
wooden jigs will do quite well, because the
work can be done with a soldering iron, but
if wheels as large as 4 -in. scale are being
made, then it would be advisable to do such
soldering with a blow -pipe, in which case it
will be necessary to use iron jigs. These
can be exactly like the wooden ones as
regards shape, with the parts screwed or
riveted together.

Saw cuts will, of course, be made in both
tyre and hub, into which cuts the spokes will
fit.

Now solder all the parts together, every
spoke at both tyre and hub, using just
sufficient solder to make a nicely rounded -
off curve at the junctions of the metals.

Tin the faces of the hub at back and front
and sweat on, one side at a time, whilst in
the jig, the crank cheeks. When cold,
remove from the jig and fill in the spaces
between the spokes and between the cheeks
with solder, using for this purpose a solder.
ing bit. Deal with the balance weights in
the same way, having prepared the plates
by first tinning their inside faces. The
crank pins are fitted as shown in Fig. 12,
that is to say, the crank, composed of solder
and brass, is drilled and the back brass plate
is tapped. The pin is screwed in and riveted
over on the back of the wheel. It is quite
possible that the drilling of the hole through
the crank will cut through one or more of the
spokes, but that will not matter if the solder.
ing is well done.

Although the point is not a part of the
subject of this article, it may be mentioned
that the drawing, Fig. 11, shows not only
the shape of the crank pin, but the method
of securing the coupling rod upon it, namely,
by a round pin passing through the rod and
making an easy fit in a groove turned in the

After all the wheels are finished and off
the jigs, they should be truly chucked in the
lathe and the holes through the hubs care-
fully bored out to make a driving fit on the
axles. When knocking them on to the
axle ends see that the cranks make exactly
90 degrees one with the other. After -
mounting, run each pair of wheels in the
lathe, taking a very light skimming cut,
if necessary, to true them. Polish and
clean them all over and they are ready for
plating.

11)11X6 119' ll1-RiLINi, CALLS
THE Post Office have recently carried

out successful tests with newly de-
signed apparatus which will speed up

considerably the handling of trunk calls.
This new system will be inaugurated about
1940 and will enable a trunk operator to dial
direct to a subscriber in a distant town in
the same way that a subscriber now makes
a local call. Despite the fact that during
the last twelve months the Post Office have
installed approximately 250,000 telephones,
a record never previously achieved, the
demand for telephone service continues to
grow. To meet the need for greater facili-
ties, more than 2,000 additional public call
offices were provided last year. The num-
ber of telephone calls have reached the
extraordinary figure of 2,000 millions, and
inland trunk calls alone amount to 99
millions, an increase of 11 millions over the
total for the preceding year. The cheap
shilling night call continues to increase both
in popularity and numbers. Between
7 p.m. and 10 p.m. the number of such calls
now dealt with exceeds 30,000 each evening
as compared with 26,000 each evening a
year ago. This great growth of traffic
necessitates the continuous preparation and
carrying out of cable -laying programmes.
Although the Post Office maintain more
than 12 million miles of telephone wires (of
which approximately 11 million miles are
laid underground), new twelve -channel
carrier cables are to be laid between Eng-
land and Scotland, and about 1,000 new
telephone channels to Scotland via Carlisle

NEWLY DESIGNED APPARATUS
THAT WILL SPEED UP THE
HANDLING OF TRUNK CALLS.

and Newcastle will become available in the
course of the next few years.

A Radio Newspaper
The average newspaper reader fails to

realise what a vast and extremely expensive
machine is working day and night to let
him know what is happening in every part
of the world and how much human en-
deavour and ingenuity is represented in the
printed sheets for which he pays a copper or
two. It is only a century ago that news
was transmitted by pigeon post between
Paris and Boulogne, and then sent on by
special steamer to Dover, and thence by
specially chartered train to London. To-
day news is transmitted to and from all
parts of the world by telephone and tele-
graph in a matter of seconds. Picture
transmission has made great strides and
many newspapers now use portable trans-
mitters which enabled a picture to be sent
from practically any part of the United
Kingdom where a telephone exchange is
available. Facsimile telegraphy has already
been tried out in this country for the send-
ing of news, but at present the process is
still too slow and is more expensive than
the present methods. In America, however,

a company has recently applied for permis-
sion to start radio -newspapers in the homes
of its subscribers. Independent broadcast-
ing stations proposed to provide several
hundred owners of ordinary wireless receiv-
ing sets with the necessary apparatus, which
includes a roll of chemically treated paper
about 6 in. wide and which emerges from
the instrument at the rate of 1 in. a minute.
Pages of news and pictures measuring 8 in.
by 6 in. are transmitted, but it would be
possible to increase the width of the roll to
the size of an ordinary newspaper page.
Further experiments will undoubtedly lead
to an increase of speed in the reproduction
of these radio newspapers. With the . pro-
gress already achieved in the realms of
television, one can imagine that in the
household of the future a room will contain
a television set illustrating, with commen-
tary, important events taking place in
different parts of the world.

Bind Your Copies of "Practical Mechanics"
THE binding case for Volume IV, com-

plete with title page and index, is now
ready and costs 38. 6d. by post from the
Publisher, George Newnes, Ltd., Tower
House, Southampton Street, Strand,
London, W.C.2. The index can be obtained
separately if desired for 7d. post free. All
readers should have their copies of Volume
IV bound, and thus be able easily to refer
to the contents by means of the fully cross-
referenced index.
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PETO SCOTT
 HOME BROADCASTER 

RADIO FUN TO THE FULL makes this
year's party THE MERRIEST YET

 SURPRISES, ENTERTAINS AND AMUSES OLD
AND YOUNG.  INSTANTLY ATTACHED TO YOUR
RADIO.  IDEAL FOR CROONERS, INSTRUMENTA-
LISTS AND ANNOUNCEMENTS.  HIGH FIDELITY
REPRODUCTION OF MUSIC AND SPEECH.  EX-

, TREMELY SENSITIVE BUT VERY
ROBUST.  NOTHING MORE TO BUY,
NO EXPERIENCE REQUIRED.
GET OVER YOUR " MIKE -FRIGHT " !
You can really and truly put over those
funny stories . . . croon to your heart's
delight ... produce at will the Family Ghost
. . . make THIS YEAR'S PARTY the
MERRIEST YET ! Simply attach the Peto-
Scott " Home Broadcaster " to the pick-up

sockets of your existing receiver, whether battery or
A.C., and your own broadcasting station is instantly
ready to amplify clearly and distinctly the sparkling
sounds and individual efforts with that professional

entertainment touch to which we are all now
so accustomed. Everyone hears everything
with the aid of the Peto-Scott
Home Broadcaster. Remember,
running costs are nil and you've
nothing more to buy. Supplied
to you absolutely complete and
ready for immediate use.

Cash or C.O.D. Carriage Paid 25/- or 2/6 down and 9 monthly payments of 3/..
PETO-SCOTT CROONERS AND DANCE BAND OUTFIT for amateur or professional
crooners, dance bands, soloists, elocutionists, and announcements of all kinds. This
high-grade .outfit reproduces speech and music with perfect clarity and is clearly
audible up to 500 feet. Only from Peto-Scott is it possible for you to buy at such
an astoundingly low figure-we sell direct to the public, thereby saving you 331 per
cent. dealers' and middlemen's profits. This marvellous outfit comprises Peto-Scott
professional type transverse current microphone and transformer, 7 -watt A.C.
Mains High Fidelity Amplifier. Peto-Scott High Fidelity moving -coil speaker, braided
microphone lead, and table for loudspeaker extension (send for leaflet 18/81).
CASH OR C.O.D. Carriage Paid a 10s., or El down and 11 monthly payments of 15:9.

Peto-Scott, established in 1919, and suppliers of every-
thing Radio-Cash, C.O.D., or H.P. from that time.

1/6
DOWN

 PILOT 8 - in -1 KIT 
Every Circuit a Winner an.
ideal Experimenter's Outfit
A unique idea for those interested in experimental
work on the short waves, and in this latest Peto..
Scott pastime we provide for the novice a simple,
pleasant, and practical introduction to the tremend-
ous thrill of world-wide short-wave listening and
experimenting. Only Peto-Scott's technical skill anti
experience could have made this possible, for the.
Pilot 8 -in -I Kit contains every possible component,
including coils for the alternative construction of 8
different super short-wave receivers, one after the

other, offering unlimited experimental opportunities at the very minimum cost.
The components supplied in this Kit enjoy the confidence of all
leading technical journal designers, whojspecify them to ensure
correct and accurate construction of their circuits. Send for
24 -page booklet giving full details and prices of this won-
derful Peto-Scott innovation.  Comprising all highest grade
components, ready drilled chassis, panel, and crackle finished
steel cabinet. 8 coils and 16 working drawings to build 8 short-
wave receivers. Cash or C.O.D., £4/8/0, or 7j6 deposit 7/6and 11 monthly payments of 8/-. Set of 4 Valves, £1/7/6,
or add 2/9 to deposit and 2/6 to each monthly payment Down.

I -VALVE ALL -WAVE BATTERY RECEIVER
 Waveranges 18-52, 200-550, 900-2,000 metres.  A
unique All -wave single-valver combining extraordinary
efficiency with low cost.  Ideal for the experienced DX
Fan and Novice alike.  Stove enamelled steel chassis.
 Slow motion tuning.  Air -spaced Tuning Condenser.

A unique All -Wave single-valver combining simpli-
city of assembly with extraordinary efficiency and
low cost. Ready assembled tuning unit incorporates
all windings and switching and needs only six simple
connections for incorporation in the circuit.
KIT " A " comprises all parts, including ready drilled
steel panel and chassis, drawings and instructions,

less valves and cabinet. List value f2 Os. 4d. OUR PRICE £1 9s. 6d., or
2/6 Deposit and 11 monthly payments of 2/9.

PETO-SCOTT CO., LTD. Pp Mm 7672 CITY RHO: RONN DLO:N. DEO.CN.1

SHORT-WAVE Radio

CI ix Folders
"P.M." Free
on request

The higher the frequencies, the more
important it becomes to use low -loss
contacts, or in other words " CLIX,"
the contact components which, because
of their proved high efficiency, are used
by the leading set designers, experi-
menters and home constructors.

CLIX ARE SPECIFIED
FOR THE

" P.M " 1938
SHORT-WAVE THREE
CLIX VALVEH OLDERS.
Standard type V.I, 4 - pin 8d., 5 - pin 9d.
Short - Wave type V.5, 7 - pin ... ... 1/2

(A) TWO -SOCKET STRIP. Engraved
A.E. or L.S. or Pick-up 6d.

32. CROCODILE CLIP. For short-wave and
service work ...

CLIX LOUDSPEAKER
CONTROL PANEL

Gives instantaneous method of switching
Extension Speaker in or out and allows internal
speaker to be kept in operation or cut out.

Price complete I /-
Obtainable through all Radio dealers

rn nc\e7
BRITISH MECHANICAL PRODUCTIONS LTD
Dept. " W U
79a, Rochester Row, London, S.W.1.

The "G.P."
Single Phase MOTOR

Obtainable from all leading
Stores and Tool Dealers.

is ideal for that
31" LATHE

Thousands
of these
Power-

ful Motors are
in Service,
giving every
satisfaction.

The price is

£2.15.0
WE OFFER THE WIDEST RANGE OF ELECTRIC

MOTORS IN THIS COUNTRY

BATWIN ELECTRIC MOTORS
LIMITED

138, SOUTHWARK STREET, LONDON, S.E.I
Telephone : WATerloo 4551
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CHOSEN
For the "P.M. 1938 SHORT-WAVE THREE."

NO wonder ! For Ericsson Super-
sensitive Telephones are simply

unexcelled for sound reception in
purity, tone strength, and amplifi-
cation.

The short-wave fans know how
essential these fine telephones ate for
really good DX listening-they are
just as essential in television reception.

Wonderfully sensitive, comfortable
in wear and very pure in tone. Hook
them up to your set and notice the
difference.

At all GOOD radio dealers. If you have
any difficulty in procuring write direct to :

TELEPHONES
LIMITED

22, Lincoln's Inn Fields, London, W.(.2.
Telephone: HOLborn 6936.

Really comfortable in wear an
very light. Three resistances -
1.20, 2,000 and 4,000 ohms,

One Price 1 5 f.

LOOK,

THE SPECIALISTS LEAD AGAIN.
THEY OFFER A REALLY EFFI-

CIENT ENGINE WITHIN THE REACH OF ALL.

"The Challenger "(6
THE PRICE ? £3 . 17 . 6 THINK OF IT

(Complete on Test Stand with Coil Tank and Condenser).

Now look at the specification and
send at once a 3d. stamp for full
list of materials and petrol kits

F0111/5 H.P. at 4,000 r.p.m.
New Improved Adjustable Spark.
All Parts Replaceable.
Gravity Feed.
Rotary Valve.
Speed Range 600 to 7.500 r.p.m.
One Piece Aluminium Alloy Casting.
Runs I Hour on 1 oz. Fuel.
Weight 100 ounces.
Easy Starting.
Hot Spark Coil.
Precision Built.
Thin Steel Lined Cylinder.
High Speed Bronze Bearings.

TO

THE MODEL AIRCRAFT STORE
I27B HANKINSON ROAD

BOURNEMOUTH

? ARE YOU INTERESTED IN ?
WOOD WORK : METAL WORK : SCENIC

MODELLING : ELECTRICAL WIRING
MODEL -MAKING IN GENERAL

If so, all the above hobbies can be pursued in the
construction of a scale "00" model railway.
"00" requires less room than any model railway
system and is less expensive to construct.

Write, sending 4d. for our fully illustrated catalogue, or call
and inspect these models; no obligation to purchase.

HAMBLING'S
10,

CROSS
CECIL COURT, C.2HARING

TEM. 4704.

FLYING SCALE MODELS

HAWKER
HURRICANE
Wing 20 in. Mov- '11:110
able controls. Excel-
lent performance.
Fuselage jig. Easy to
build with detailed
instructions given.
Kit is complete with
all wood, cement,
dopes, prop, etc.

Carriage paid 5/

HESTON PHOENIX (left) Wingspan 18 in.
Retractable landing gear. Fine flyer. 3/11Complete kit, Carriage paid

GL OSTER GLADIATOR (right) Wingspan
18 in. Real beauty, large clear detailed plan, many
drawings. Comet Auto -line-up fuselage. Shock -ab-

sorbing undercarriage. Complete
kit of parts, balsa, cement, dopes,
shaped prop.

Carriage paid 5h

PUSS MOTH (right) Wing 16 in.
Marvellous value-splendid flyer. The
best cheap kit on the market, all parts
included. Shaped flying prop. 2/6

Post free

SEND YOUR P.O. TO -DAY TO
P. M. SWEETEN LTD.
BANK HEY ST., BLACKPOOL.

CATALOGUE : Send 3d. for 24 illustrated pages
-best range in England
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III

WIRELESS E
Diu

THE thrills of short-wave listening have
now been explained and are well-known
to every listener, but many have hesi-

tated to take advantage of short-wave
reception in the belief that specialised
apparatus is necessary for the purpose. It
is true that multi -valve superhets will
ensure results when conditions are poor,
but, even with the most elaborate apparatus
yet designed, climatic conditions may be
such that good signals over long distances
are not possible. The beginner does not
want to build a multi -valve set which will
be tricky to adjust, and a properly -designed
detector stage (single-valver) has been
known to produce signals, from every
continent. Obviously, such an arrange-
ment must be handled properly, and if the
signals from it are amplified by standard
L.F. stages it is possible to obtain many
signals on the loudspeaker, and to make
audible in headphones other signals which
would normally be too weak to follow on the
single valve set. Bearing all these points in
mind, we have designed the receiver illus-
trated on this page which utilises three
valves, a detector stage followed by two
L.F. stages, the method of coupling being
" mixed " to provide high quality from
those stations which are sufficiently loud,
and at the same time to ensure stable
working.

The Circuit
A detector valve, for long-range recep-

tion, must be used with a very efficient
reaction circuit-unless of course, the
super -regenerative principle is adopted, and
in the circuit used in this receiver, an L.F.
pentode is employed in place of the more

THE P.M. 1938
S.W. THREE

An Easy -to -build Three
Valve Short-wave Set which
will give Remarkable Re-
sults in the Hands of the
Beginner and the Expert

usual triode, and a very effective scheme of
reaction control is employed. The reaction
condenser usual to such circuits is fitted
at the back of the chassis, and is adjusted
when the receiver is first set up, after which
the control of raction is carried out by
varying the voltage on the screen of the
valve-a standard potentiometer being
used for the purpose. It will be found that
this will enable the valve to be put into
oscillation much smoother than when the
ordinary reaction condenser control alone
is used, and thus a signal may be built up

Two views showing the attractive
appearance of the finished set.

itil
1MENTER

111

much more surely, and if the tuned circuits
are correctly designed it will be found that
such an arrangement will often enable
stations to be heard which would otherwise
be unobtainable. To simplify tuning,
which is always critical on the short -waves,
the system known as band -spread tuning is
adopted-a normal short-wave tuning
condenser being used in conjunction with
another very small condenser wired in par-
allel. The method of using this will be
explained under the section dealing with
operating conditions. The arrangement of
the remainder of the circuit is quite
standard, but to enable every listener to
employ the receiver in the most effective
manner for his own individual require-
ments the construction has been carried out
in a rather unusual manner.
The Layout

It will be noted that the two tuning con-
densers are mounted on the top of the
chassis on standard component -mounting
brackets, and the reaction -controlling po-
tentiometer is situated in the centre below
them. In the photographic illustrations
two special Eddystone controls are fitted to
the main condensers,' but if desired, a
special slow-motion condenser may be
fitted to the left-hand condenser, and a
pointer and numbered dial (from the same
suppliers) may be fitted to the right-hand
condenser. If this is adopted, it will be
possible to draw up calibrated tuning logs
for the various coils which are employed in
the receiver. The chassis may be obtained
ready drilled, or you may carry out this part
of the construction yourself. 1 -in. diameter
holes are needed for the two right-hand
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op,

valves, and the detector, which is of the soldered. Make quite certain that these contact will not only result in signal loss,
7 -pin type, must have a 1 -in. hole drilled. .connections are sound, as good contact is but will also give rise to all kinds of back -
On the rear runner of the chassis, a fin. essential on short -waves, and any poor ground noises. When as much of the wiring
hole is drilled in the centre, and the metal-
lising for a space of about 1

'Ifund
it must

be carefully scraped away. this is not A TOP AND UNDERNEATH VIEW OF THE CHASSIS
done the H.T. will be short-circuited. To
make quite certain, an insulating washer
may be placed beneath the locknut before
the condenser is locked into position. The
small holes in the chassis throrigh which
inter -connecting leads pass should be drilled
with a I -in. drill, and for the terminal
socket strips either slots, or two fin. holes
for each strip may be drilled. When all
holes are made, the valve -holders should be
attached, and care should be taken to guard
against the metal sockets or the tops of
them coming into contact with the metal-
lised surface of the chassis. Now turn the
chassis upside down, and screw into position
the L.F. transformer, and make the con-
nections which are indicated on the Wiring
Diagram. The filaments are wired with a
single length of wire, passed through the
holes in the valve sockets. By carrying out
the majority of wiring in this way, you will
find that the chassis is much easier to con-
trol, as it rests flat in both positions. Whilst
working on the underside, attach the bracket
in the centre of the chassis, mount the poten-
tiometer control and the reaction condenser.

No Soldering
It will be noted that the major part of

the wiring in this receiver, with the com-
ponents specified, may be carried out with-
out the need of soldering, and there are only
a few points where connections must be

One S.W. Condenser,
Type 2043 . . . J.B.

One Midget U.S.W. con-
denser, Type 2141 . J.B.

One L.F. Transformer-
Niclet . . . Varly

One 50,000 ohm. potentio-
meter . . . Bulgin

Two 4 -pin Chassis Type
Valve -holder (Type VI) Clix

One 7 -pin Chassis Type
Valve -holder (Type V6) Clix

One 6 -pin Coil Base . B.T.S.
Two .002 mfd. Tubular

Fixed Condensers . T.C.C.
One -0001 mfd. Tubular

Fixed Condensers . T.C.C.
One -1 mfd. Tubular Fixed

Condensers . . T.C.C.
One Reaction Condenser,

.00015 mfd. . . B.T.S.
One 1 megohm Grid Leak Dubilier
One 3 megolrm Grid Leak Dubilier
One 40,000 ohm. 1 watt

Resistor . . . Dubilier
One 100,000 ohm. 1 watt

Resistor . . . Dubilier
One A.E. Socket Strip . Clix
One L.S. Socket Strip . Clix
One 4 -way Battery Cord Belling Lee
One 6 -pin Low Loss Coil

(Type to suit wave-
length, or a set may be
obtained) Eddystone

One H.P. 215 7 -pin valve Hivac
One 4 -pin P.220 Valve . Hivac
One 4 -pin L210 Valve . Hivac
One Metallised Chassis 10

in. by 8 in. by 3 in. . Peto Scott
One Metal Panel 10 in.

by 8 in. . . . Pao Scott
One Pair Ericsson 'phones
One Clix L.S. Panel .

One 120 -volt H.T. Battery
One 2 -volt L.T. Accumulator Exide
One 9 -volt G.B. Battery

SHOWI

4E.944z.-

- L.S -/-

NG THE RI N

01.00041
.fec,0
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2k.

The panel layout of the P.M. 1938 Short Wave Three.

as possible has been carried out on the
underside, turn the chassis over and attach
the coil -holder and the two condenser
brackets, and mount the condensers in the
positions shown. The remainder of the
wiring may then be carried out. With
regard to the battery on/off switch this
may be accommodated in several ways.
The simplest is to obtain one of the potentio-
meters which has a switch mounted upon
it, and this is shown in dotted lines on the
Wiring Diagram. This will avoid another
control, but has the disadvantage that when
the reaction control has been adjusted for
any particular station it must be lost when
the set is switched off, and found again
when the receiver is next used. To avoid
this, an ordinary type of on /off switch may
be mounted on the rear of the chassis, or
on the side of the cabinet in which the
receiver is housed, and the connections to
it will be exactly the same as indicated on
the Wiring Diagram with the dual com-
ponent. Make quite certain that all earth
connections are sound, and use a good earth
with the receiver in order to get the very
best out of the set.

Using the Receiver
The most suitable waveband upon which

to start listening is the 40 -metre band, and
for this you should plug an Eddystone 6Y

way round the dial. This band, which is
quite near a number of American and other
long-distance broadcast stations, will give
best results after dark, but the 16 -metre
American and other stations, with wave-
lengths between 15 and 29 metres, which
may be heard by using a 6LB coil, will prove
most effective shortly after sunset. It is
important to remember these times of
listening as the wavelength is critical on
short -waves and is affected by sun and
darkness. Other coils are available from
Messrs. Stratton (the Eddystone people)
with which the receiver may be used to tune
right up to 100 metres or more, and thus it
is possible to hear not only amateurs, but
various commercial stations, ships, trawlers
and many other interesting broadcasts.
The aerial to be used with this type of
receiver should be short and well insulated,
suspended well clear of walls, trees and other
earthed bodies, and a total length of 15 ft.
will probably be LS-11nd as effective as a
30 ft. aerial. To obtain good reaction
control and absence of " dead spots," the
aerial lead should not be plugged into the
aerial socket on the receiver, but a 6 or
7 in. length of ordinary rubber -covered flex
should be inserted into the aerial terminal,
and the end of the leading -in wire should
then be twisted round this, the amount of
twist being found by experiment to give

The Circuit.

coil in the coil holder. With the condenser
specified for this receiver the set will then
tune from just over 26 metres to just over
52 metres, and the 40 -metre amateur band
will be found about three-quarters of the

O
is

HT

6.9

smooth reaction over all wavebands. In
most cases about three inches of the wire
will have to be twisted, and the ends should
not, of course, be permitted to come into
contact.

Woolicsorti*

" Aero and Auto Engine Facts and Data"
by H. R. Langman. Technical Press Ltd.
2s. 6d. net. Crown octavo. 85 pp.

THIS book consists of a miscellany of
formula, and a number of well-known
facts. It is difficult to ascertain the pur-

pose of the book, which is by no means com-
plete, although it claims to answer " the usual
run of questions." The book is not indexed,

and the work appears to have been hastily
prepared, for it is impossible within the
compass of 85 pp. to thoroughly discuss the
subjects given in the wide scope indicated
by the title 'of the book.

" The Railway Age," by Cyril Bruyn
Andrews. Published by Country Life Ltd.,
12s. 6d. net. 145 pp. Colour frontispiece.
Quarto size.

THIS is a handsome and well produced
volume, and deals with the immense in-
fluence on the life of the last century and

the effect on Society created by the railways.
Railway construction has inspired a wealth of
literature and illustration that hitherto has
not been recognised because it was too near
to our own time to be valued or collected.

In this book Mr. Cyril Andrews (Editor of
the famous Torrington Diary) has recap-
tured through contemporary pamphlets,
papers, books and prints, the very spirit
of the railway age. The 100 or more
illustrations from private and public col-
lections are such as have never before been
brought together. The book is well indexed,
and deals with the first railways, the birth
of the locomotive, the effect on the popu-
lation, Royalty, the Government and the
speculators, engineering feats, the London
Termini and Railway Hotel, stations in the
provincial towns and in the country, art and
decoration, comforts and discomforts, social
activities, the London Railways, and the
Railway Age. This is a book which should
be in the hands of everyone interested in
railways-full size or model.
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The Home o
By Our Special Correspondent

IRECENTLY paid a visit to the works of
the Chloride Electrical Storage Co., Ltd.,
situated at Clifton Junction, Manchester,

which is one of the largest plants manufac-
turing storage batteries in the British
Empire. Unlike many factories producing
large quantities of articles of outward
similarity which would appear to be born
of a universal type of plant, the processes

the

pended from the under -frame of the car-
riage and driven by a belt off a pulley fixed
to the axle of the carriage. This method
still predominates to -day, the different
systems in use varying only in the method
of control and in the use of either a single
or double battery. Voltage has no* been
standardised on all train -lighting systems
at 24, thus fixing the number of cells

An aerial view of the Exide works.

and machinery used at the Clifton Junction
works have been devised and manufactured
in their own works. It could be aptly
described as a works within a works.

Very few people realise to what full
extent batteries play a part in domestic,
social, and business life. To name a few
industries in which batteries have their
uses, the following come to mind : motor-
cars and motor -cycles, radio, train lighting,
railway signalling and switch operation,
submarines, electric tractors, country -
house lighting, emergency lighting, aero-
planes, numerous other services from the
coal mines to liners at sea. Extremes in
the range of batteries are indicated by the
small police -lamp batteries weighing but a
few ounees to the large cells for central
electricity stations weighing as much as
3 tons. Between these two limits cells of
several hundred different types are pro-
duced.

Locomotive and Railway Equipment
The first authentic record of the lighting

of a railway carriage by electricity appears -
to date back to about 1881 when a battery
of 12 lead -acid pasted plate cells was used.
After the cells were discharged, they had
to be removed for recharging. It was
quickly realised that this method was not
satisfactory for general purposes, and
eventually after several methods had been
tried the most satisfactory proved to be
the fitting of a complete equipment com-
prising a generator, control gear, and battery,
each complete equipment being independent
of any outside source for keeping the cells
fully charged. The generator was sus -

required at 12 for a single battery and 24
for a double battery system.

Aircraft
The safe operation of aircraft, whether on

military services, civil air -transport, or in
private flying, demands the use of battdries
for navigation lights, radio, cabin and intru-
ment lighting, and in some cases for the
electrical starting of engines.

More and more aircraft are using the

(Above)-One half of a
mould for casting Chlor-
ide -Plante posit ive

plates.

(Right)-Machine for
shearing the gate metal
which has to be removed

from plate castings.

attery

(Above)-Vertical press for extruding lead rods.

airways of the world during the hours of
darkness, requiring navigation and landing
lights and needing electrically illuminated
instrument boards for safe navigation. The
safety of pilots, passengers, and aircraft in
such circumstances depends, to an even
greater extent than formerly, on the battery
supplying the current for such electrical
demands, and since the unusual require-
ments of aviation call for batteries of
special design, a great deal of study of the
problems involved has been undertaken by
the Chloride Electrical Storage Co., Ltd.

It is of interest to note that the Exide
aircraft battery service station operated at
Heston Airport by Messrs. Airwork, Ltd.,
was the first purely aircraft battery service
station to be operated in this country.

The Exide indicator removes any fear that
the battery will run down without warning
to the operator. This device is essentially
a hydrometer, consisting of an indicator
needle fitted with a balance weight, and
shows at a glance when the battery wants
recharging.
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(Left) Cut-off track near the locomotive depot. (Right) The three -track main line at Grand Avenue.

SOME NOTABLE MINIATURE
RAILWAYS

IT is not widely known in this country
that the railway modelling craft has
within recent years become enormongy

popular in the United States, where its
following has grown until it is almost three
times as large as our own. The actual pro-
gress of the hobby has been commensurate
with its numerical increase in devotees, so
that, although the designs and methods are
necessarily very different in that comftry,
the Americans have much to teach us along
the lines of improvements and realism. The
literature of the subject has also taken

Passenger cars made by Mr. Walthers.

great strides towards perfection across the
Atlantic, and it is largely to the editor of
the leading organ of the craft, Mr. A. C.
Kalmbach, that the writer is indebted for
much of the information that has gone to
form the basis of this article.

Perhaps one of the most significant
factors, in this advance is that of the
formation of clubs which are exclusively
given up to miniature railway work, and
of these the Milwaukee Club is one of the
vrl not nn+a+enri rr Thum o.w full., feut+x-r

The Layout of the
Milwaukee U.S.A.

members, including the editor and many of
the staff of a model railway journal which
has its publishing offices in that city, along
with Mr. William K. Walthers, one of
America's leading manufacturers of scale
model products. As may be imagined,
meticulous organisation is an important
feature of this and similar societies, a not-
able example being that when the layout
about to be described was constructed, a
record was kept of the hours of work put in
by each member and this record was used
in determining the seniority of " officials "
of the club layout, which has for its title
the Milwaukee Union Terminal Railroad.

The Layout
The layout plan was actually designed in

Mr Kalmbach's office, and the design itself

S ale of Feet. 0 -Gauge

Waukesha

film Grove

le

was pitterned after an actual line to as
great an extent as possible. It is a point
to point system running in imagination
from the city of Milwaukee to Waukesha,
some nineteen miles away. The method of
design was that of marking off a railroad
route on the topographical maps of tee
countryside involved, computing the grad-
ients, working out the positions of the
points and track sidings for handling the
imaginary traffic, and then completing the
scale finish of the system. The plan was
then as it were " wound around " to fit in
the available space, which consists of the
passenger building forming part of the old
National Avenue station of the C. M. &
St. P. Railroad. This building was fortun-
ately secured almost rent free-only one
instance of the interest, support and gener-
ous encouragement shown by the American
railway companies to those interested in
the craft. In the task of choosing the final
design, the competitive element was intro-
duced, the best work of the members being
voted upon and selected, and the final
drawings made as already described.

The layout, which is 0 -gauge, comprises
1,000 ft. of three -rail track, with some
22,000 sleepers, 88,000 spikes and 3,760

Soo Junctnftuwetosa,RoenTe

Brookflelds f]2L

Pewaukee

Up to tracks above

I

A scale plan of the new I  MUULMCC Union ... Railway.

County r ----
Lino ,
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The main line near Roemre Narrows.

third rail supports. In the structure there
are no less than 3,500 ft. of timber and 2,000
ft. of wire, as well as about 1,200 lbs. of
plaster and 5 gallons of paint.

Varied Operating Procedure
The layout design is shoivn in the dia-

gram, and it will be observed that this has
been so arranged as to allow for the con-
centration of the bulk of the traffic around
Milwaukee, as would literally be the case
were the system a real one. Withiu, the
immediate area of this centre also the main
lines are three -track or double -track, while
on running out towards Waukesha it
becomes single -road with the usual and
necessary passing sidings. Very varied
operating procedure is thus secured. The
ballasting of the track was carried out in
roofing paper of the colour of white crushed
rock ; all curves are super -elevated and
geometrically formed. The scenic forma-
tion of embankments and cuttings and hills
is carried out in plaster on wire screening.
This was painted, and, while still moist,
spread over with tinted or dyed sawdust
and other similarly suitable material. The
necessary highways were made of painted
boards, with sand for the secondary roads.

There are no fewer than 67 pairs of points
and five crossovers, as well as six bridges
and a trestle viaduct. The locomotive
depot takes the form of a main divisional
centre from which both ends of the system
can be adequately served over a kind of
cut-off track, this same cut-off also serving
to provide for continuous running, so that
satisfactory exhibition runs can be staged
if desired. The two back tracks of the
Milwaukee section are the passenger station
roads, being devoted exclusively to arrival
and departure of trains, which are mar-
shalled entirely on the car sidings in the
front. It will be seen that these sidings
are served by crossovers which facilitate
the make-up of trains as well as their
reversing. Inward and outward freight
tracks are also included at this point, which
are provided with means of releasing
arrival and departing engines. There is
also provision for cabooses (or brake.vans),
yard engines and so forth.

A " Wye " Track
Adjoining the engine terminal there will

be seen a triangle or " wye " track. This,
in keeping with a common procedure on
American roads, is used for turning loco-
motives, and thereby serves the same
purpose as a turntable. A turntable is_

Freight cars.

also installed in front of the round -house,
but this is normally used for purposes of
ingress and exit only. At the entrance to

the Milwaukee yards the track is of a triple
nature and thus affords great flexibility for
the handling of engine traffic.

Trains can be run round the entire lay-
out without necessarily interfering with
each other. It is interesting to note that
there are six driving controls, so that six
" engineers " can operate at once. Each
control is equipped with an electric
" throttle " and a speed controller, a clip
for train order sheets, a pilot light, toggle
switches for dead -alive sidings, together
with an ingenius three -colour light signal
which indicates an occupied track ahead
and shows if an engineer is correctly
following his train. The power supply is
A.C. and is fed by 100 -watt transformers,
one for each control board. Each of these
is fitted with a circuit -breaker. Mention
must also be made of the correct telephone
system, each comprising a train wire for
reporting trains and transmission of train
orders, and a message wire for use of the
traffic department in keeping track of cars,
loadings, supply of empties, and so forth.
One instrument, switched into either wire
by a key, serves both wires.

Gradients 
There are necessarily a number of grad-

ients on the system, the heavy up grades
being countered by down grades, and they
vary up to 1 in 100, some being rather
steeper. It is intended to interlock the
signalling at the two terminals, the one
terminal with the other. It is proposed to
cover the entire field of operating in a
systematic manner. Thus, one night per
week will be devoted to operating according
to standard code rules, another night to
simple running, another to shunting ex-
periment and practice.

A number of photos of the layout are
shown by courtesy of The Model Railroader,
these being the work of Mr. Willard V.
Anderson. One shows the main lines near
Roemre Narrows indicated in the plan,
with a freight train leaving the tunnel.
Another depicts the three -track high-level
main line near Grand Avenue, passing over
part of the Waukesha Cut-off to the engine
terminals Another shows the cut-off
tracks near the engine depot passing under
the main line between Grand Avenue and
Wauwatosa. Another gives the same view
from above. The photo with the bridge
at Grand Avenue.

The other pictures show some typical
American rolliug stock work executed by
Mr. Walthers, one of the Milwaukee Club
members.

A bridge near Grand Avenue.
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Makin a Hydraulic
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WATER is extremely incompressible.
If, for instance, 1,000 volumes of
water are subjected to double the

normal pressure of the atmosphere (that is
to say, to a pressure of about 30 lb. per
square inch) they become 999.954 volumes.
In other words, a gallon of water subjected
to double atmospheric pressure diminishes
its volume by about the space occupied by
a single drop of the liquid. I

Upon this well-known property of water,
the truly prodigious power of the hydraulic
press is fundamentally based. Owing to
water being practically non -compressible, a
hydraulic press is able to act as a power -
converter, t, t given degree of pressure on a
small area of water surface being produc-
tive of the same pressure per square inch
upon a much larger surface of the liquid.

The Principle Explained
The principle of the hydraulic press is

illustrated in Fig. 2. Here we have two
cylinders containing water, the cylinders
being interconnected by means of a lower
pipe or channel. In the cylinder A a piston
or plunger operates in a downward direc-
tion. Let us imagine that the piston in
cylinder A has an area of 1 sq. in., whilst
the piston or upward -moving " ram" in
cylinder B possesses an area of 5 sq. in.

If, now, the space between the two pis-
tons is completely filled with water, a
downwards pressure of 1 lb. on piston A
will give rise to an upwards pressure of 1 lb.
per square inch of surface on piston B
Hence the total upwards pressure exerted
by piston B will be 1 x 5 = 5 lb., since
the area of piston B is five times larger
than that of piston A.

It is by making the upwards moving
piston of a hydraulic press many times the
area of the downwards moving piston that
the enormous pressure generated in a press
of this nature is obtained.

A hydraulic press of the kind shown in
Fig. 2 would, however, be completely useless
from a practical point of view, since in
order to obtain an upward lift of piston B
through a space of 5 in. a downward move -

Press
\ PUMP

HANDLE

- pu MP

CROSS -TEE

PLUG

How to Construct a Small
yet Powerful Press for

Workroom Use.
Fig. 1.-The finished

press.

ment of
some 10 ft.
would be
required on
the part of
piston A.

In order
RUBBER TUBING to get over
TO WATER BUCKET this dif-

culty, hydraulic presses are made with valves
which permit the one-way flow of water
only. Thus, by working the operating
piston up and down, water is forced into the

1'

UPWARD
PRESSURE

PISTON AREA
isp irch

lib DOWNWARD
PRESSURE

PISTON AREA
5 SQ IrtS.

Fig. 2-Illustrating the principle of the hydraulic press.

ram barrel at each stroke, the ultimate
result being the same as if the operating

piston had an ex-
tremely long stroke.
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A Home-made Press
The hydraulic

press described in
this article can be
made by any ama-
teur who possesses
the necessary equip-
"ment for cutting
and threading gas
or water piping. It
can be made at a
very reasonable
cost and, if carefully
constructed so that

STOPCOCK or ONE-WAY
VALVE VALVE

WOOD
BASE PLUG

no leakages occur at the various joints, it
will generate a pressure of 3,000 lb. with
fair ease.

The design of the press will become
apparent by a study of the diagrams,
Figs. 1 and 3. A subsOntia1 wooden base-
board is required, the exact dimensions of
which are immaterial. In order to raise
this baseboard above the bench level, it
should have a couple of stout wooden cross-
pieces firmly screwed to its underside.

The construction of the press is best
begun by screwing a metal flange to one end
of the baseboard. Into this flange is
screwed a short length of iron gas or water
pipe of about 2 in. diameter, the flange, of
course, being of sufficient diameter to per-
mit this size of tubing to be screwed into it.
The exact length of the tubing is immaterial.
Six or 7 in., however, is ample.

On the upper end of the upright tube a
coupling union is screwed, and into this is
screwed a stout metal bushing from
the internal thread has been removed.

Through the bushing and into the upright
tube is inserted an iron or brass rod,
making as close a sliding fit within the tube
as possible. The rod may advantageously
have a heavy metal plate secured to its
upper end, but this detail is, of course, not
essential.

Hemp fibre or some other suitable
material must be rammed down into the
space around the rod within the coupling.
This packing may be compressed from time
to time by screwing down the bushing.

A Wooden Cross -beam
PUMP

HANDLE

PUMP
ROD

Fig. 3-A sectional view of the press.

COUPUNG

Over the top of
the now completed
ram or upward -
moving piston is
erected a heavy
wooden cross -beam,
suitably supported
by means of stout
iron rods, as shown
in Fig. 1.

Into the bottom of
the ram thus (Con-
tinued on page 245)

PUMP BARREL

ONE -WAY
VALVE RUBBER

TUBING
TO WATER
BUCKET



242 NEWNES PRACTICAL MECHANICS January, 1938

QUERIESGAia
V\ii ENQUIRIES

A GLASS SUBSTITUTE

"
CAN you suggest a possible substitute

for glass with none of the disadvan-
tages of the latter. I have used the product
with a wire gauze but find the wire mesh un-
sightly and not rust -proof. It is required to
plate the roof of a laboratory, in which
natural sunlight, its powers, etc., can be
examined without any loss or bending of its
complete visible and invisible spectrum ;
at the same time providing a sufficient
barrier against weather conditions." (R. C.,
St. Annes-on-Sea.)
I T is impossible to bring about the condi-
tions which you prescribe, since all forms

of glass absorb a certain amount of ultra-
violet light and all glass sheets bring about
a small amount of light reflection, refraction
and diffraction, even when they have been
optically worked. Even, indeed, if such a
glass could be produced for your purpose,
you would find that it would be too soft and
corrodible to withstand the indemencies of
the weather.

We can only suggest that you apply to
Messrs. Pilkington Bros., Ltd., ,of St.
Helens, Lanes., and ask them to quote you
for sheets of their ultra -violet transparent
glass. This glass, which is fairly trans-
parent to ultra -violet rays, is made in
different forms. It is, of course, expensive,
but it seems to be the only form of material
which is at all likely to suit your needs.
Messrs. W. E. Chance & Co., Ltd., Oldbury,
near Birmingham, produce similar glasses.

' NON -EXPLOSIVE GAS
" CAN you tell me the name and

-oboiling temperature of any liquids
that will change, when reaching a tem-
perature of 100 and 150° F., to a (preferably)
dry and non -explosive gas of much greater
volume than the liquid and if possible state
the liquid to gas volume ratio." (A. B.,
Middlesex.)

THE following non -inflammable liquids
all of which boil at temperatures

between 100 and 150° F., will probably suit
your purpose. The liquid to gas volume
ratio cannot be stated, because it depends
upon the pressure to which the vapour is
subjected. In all cases, however, apart
from conditions of much pressure, it is
many hundreds to one.

Boiling Point.
Chloroform . 143° F.
Dichlorethylene . . 123° F. (approx.)
Methylene dichloride . 107° F.
Methyl Iodide . . 108° F.
Ethyl bromide . . 101° F.

All the above substances can be produced
from any firm of manufacturing chemists
or laboratory suppliers. You should note
that, although chloroform is non -inflam-
mable when cold, it becomes somewhat
inflammable when heated.

SPECIMEN OF METAL

"
CAN you tell me the name and

properties of the specimen of metal

A stamped addressed envelope, three penny
stamps, and the query coupon from the current
Issue, which appears on page 247, must be enclosed
with every letter containing a query. Every query
and drawing v,hIch Is sent must bear the name and
address of the sender, Send your queries to the
Editor, PRACTICAL MECHANICS, Geo. Newnes
Ltd., Tower House, Southampton Street, Strand,

London, W.C.2.

enclosed. You may submit the metal to
any tests you may wish to make but I
should be grateful if you could return same
intact." (R. G., Kent.)

I N desiring us to keep the specimen of
metal intact, you have restricted us very

greatly in answering your query, for it is
not always possible to ascertain the nature
of a metal merely from its superficial
appearance. We think, however, that the
metal sample you submit is bismuth and
from the few tests which we have been able
to apply our opinion is confirmed. The
metal is probably a very pure sample of
bismuth, but, of course, there is a possi-
bility of its containing other ingredients
which could only be determined by chemical
analysis.

Bismuth is a silvery metal with a very
decided yellowish cast. It melts at 268° C.,
has a specific gravity of 9.823, is very
brittle and crystalline and is a poor con-
ductor of electricity. The metal is soluble
in nitric acid and in hot sulphuric acid, but
is only slightly attacked by hydrochloric
acid. It tarnishes in moist air, becoming
coated with a layer of oxide. Perhaps the
greatest use to which metallic bismuth is
put is the preparation of the various fusible
alloys, such as Wood's metal.

ROCKET MAKING
"HAVING read your reply to F. M.
(Hants.) in a recent issue, on the

subject of fireworks, I wonder if you could
supply me with the following information :

(1) Is the following a good recipe for
making a rocket.

3 pts. iron filings.
4 pts. powdered charcoal.
8 pts. sulphur.
16 pts. nitre.
64 pts. meal powder.
(2) If so, what exactly is meant by " meal

powder " ?
(3) Since I am experimenting on a rocket

1i ft. in length, how thick should the shell
be ?

(4) Can anything be done to increase the
propelling power ?

(5) Is there any law preventing such a
rocket from being fired in a built up area ?
(We have a 100 ft. stretch of garden.)
(N. P., Yorks).

(1)
THE rocket -powder recipe which you

supply is quite an average one, but
you can well leave out the iron filings, and,
with advantage, at least halve the quantity
of " meal powder " which is only present
to make the powder porous and quick -burn-
ing. The speed of the powder's burning
can be increased by incorporating a small
quantity of potassium chlorate with the
mixture, but this must be very carefully

done, since potassium chlorate and sulphur
often explode when rubbed together. '

(2) " Meal powder " is really sawdust, a
very fine grade of sawdust be denoted. It
is not necessary to the success of a rocket
powder.

(3) By the thickness of the " shell " of the
rocket, do you mean the diameter of the
rocket case or the actual thickness of its
walls ? The diameter of the case is, of
course; dependent upon the wishes of the
maker who must, naturally, bear in mind
that a short thick rocket will not travel so
well as a long thin one. The walls of the
case should be of about in. thick card-
board or a trifle less for the type of rocket
you describe.

(4) As mentioned above, the incorpora-
tion of potassium chlorate (or, better still,
of barium perchlorate) into the rocket
mixture will ,increase its propelling power,
but it is, as a rule, highly dangerous to grind
such mixtures. Also, by incorporating
wood flour (or "meal powder ") with the
rocket mixture to increase its porosity and
then by tamping down the mixture tightly
into the case, the energy of the burning fuel
will be increased. In all cases, however,
the burning fuel must have free access to the
air below it, otherwise an explosion may
occur.

(5) So far as we are aware a rocket may
be fired in any area, but, of course, if any
harm is done by it in its descent, the
individual firing the rocket will be respon-
sible. The use of scheduled explosive
materials is prohibited in rocket making.

A PARLOUR GAME

H AVING made and tried out a parlour
game that I think is new and novel, I

would like to make a search through the
specifications dealing with this class of
patent. I understand that classified a-
bridgments of patents are contained in
certain volumes in a patent library. Please
let me know what volumes to look up dealing
with this subject, there being a patent lib-
rary in this district. Also, I use s -in.
diameter balls in this game and I have tried
steel balls which are rather heavy, and glass
balls that are not quite satisfactory. Could
you please tell me where I could obtain balls
made of some composite material." (C. D.,
Glasgow.)

A BRIDGMENTS of specifications relat-
/-ing to games prior to 1930 are in Class
132 (11) and after that date in Group XV.
These abridgments as well as the specifica-
tions and other patent office publications
may be consulted at The Commercial
Library, 21 Miller Street, Glasgow.

With reference to balls which might be
suitable for the improved game, it is sug-
gested that balls made either of a synthetic
resinous composition (e.g. bakelite) or
celluloid or india-rubber might prove suit-
able. For tile first named write to Bakelite
Ltd., of 68 Victoria Street, London, S.W.1,
or A.B.C. Plastic Moulded Products,
61-63 Old Compton Street, London, W.1.
For celluloid balls, British Xylonite Co. Ltd.
Hale End, London, E.4., and for india-.
rubber balls, Warne Williams & Co.. Ltd.,
Barking, Essex.

A DEVICE FOR CUTTING BREAD
" I ENCLOSE sketches of two devices for

use in the home or restaurant. They
comprise (1) an improved saw for cutting
bread easily and quickly, and (2) an in-
strument for buttering bread. Could you
please tell me whether it would be worth
while patenting these devices, and, if so,
what firm would be likely to be interested
in their manufacture." ( C. 0., Kent.)
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THE improved bread knife and the butter
spreading device are both fit subject

matter for protection by patents, and as
far as we know are thought to be novel,
but it would probably be advisable to make
a search amongst prior patent specifications
to ascertain the novelty.

It is known to employ multiple knives or
cutters for mincing devices, but the par-
ticular arrangement of .blades and guiding
board for the object in view, is thought to
be novel.

The bread knife is apparently a practic-
able construction, but it would be as well to'
actually construct the butter spreading
device, since it is thought some difficulty
may be encountered in causing the butter
to be readily extruded.

If you have satisfied yourself as to the
practicability of the two devices, it would
be worth while protecting the inventions by
filing, applications for patents with pro-
visional specifications which would give
you protection for about 12 months in the
least expensive way.

During this period of protection you
should be able to ascertain whether the
inventions are likely to prove commercially
successful by approaching manufacturers
interested in such like devices, for instance
-Staines Kitchen Equipment Co., Ltd.,
94 Victoria Street, S.W.1.

AN ENGINE SILENCER
" I ENCLOSE drawing of an aero exhaust

and silencer which has been used success-
fully, in several petrol engined model 'planes.
It is so successful that the engine can hardly
be heard. There is, however, a certain
amount of back -pressure, this being the only
drawback. Could you advise me if this type
of exhaust would be satisfactory in a full-
size machine ? " (J. P., Wormit-on-Tay.)
THE proposed exhaust silencer for inter-

nal combustion aero engines is not
considered to have sufficient subject matter
or invention to support'a valid patent. The
silencer proper appears to comprise a
relatively large diameter or pipe provided
with smaller pipes which is not novel per se,
and locating the silencer in the leading
edge is also not thought either to be novel
or involve invention.

The idea is not thought to be a practic-
able construction for a full-sized airplane,
or have any commercial value.

RADIOLARIA

"
WHILE reading about sea -water the
other day mention was made of some

microbes known as radiolaria. I have a
microscope and wish to inspect some of these
microbes but apparently they only exist in
very deep water. Does that therefore mean
that radiolaria could not be found in water
near the shore, and if so, how far out would
I have to go for them ? " (J. B., Lewes.)
THE radiolaria (or, as they are often

called, " polycystina ") are not microbes
but are minute soft -bodied creatures which
inhabit minute siliceous shells which present
a great beauty and variety of form. Radio-
laria are found on the mud of the ocean bed,
nelt on the sea shores. Thus it would be
impossible for you to obtain them for your-
self, as you suggest. Fossil radiolaria are
also found in great abundance and nearly
three hundred different species of them have
been described.

Under the microscope, the shells of the
radiolaria (or polycystina) make very
beautiful objects, especially when viewed
under low magnifications on a black back-
ground. You can purchase microscope
slides of these interesting objects from

Messrs. W. Watson & Sons, Ltd., High
Holborn, London, W.C., or from Mr. H. J.
Gray, 40 Grange Road, Lewes.

WHITE SAPPHIRES

" LAST
week I purchased a solitaire ring

from a certain jeweller in Hull. The
ring was advertised in the window as 9 ct.
gold real white ' sapphire. When I
asked the jeweller to state on the bill real
white sapphire ' he did not do so but wrote

synthetic white sapphire.'
' Of course I questioned this and received

the reply that there was only one natural
sapphire and that is the blue and all white
sapphires he declared are synthetic.

" Will you kindly inform me if this is
correct and if so what is the hardness of a
white sapphire compared with that of the
blue one." (G. B., Leeds.)

THE jeweller is quite correct. The best
natural sapphires are blue and bluish -

grey in colour, the better and clearer being
the blue, the higher the value of the
sapphire. Lower grades of natural sap-
phires may be greyish -brown in colour, but
these are useless or jewellery purposes.

There is cerMinly no natural white
sapphire. The natural blue sapphire has
a hardness of 9, which is.next to the hard-
ness of a diamond. It is impossible to
estimate the hardness of a synthetic white
sapphire, for this may be merely a piece of
fused and cut glass or it may comprise a
fused mass of aluminium oxide, closely
imitating the natural sapphire in chemical
composition, if not in colour. If your white
sapphire is of the latter variety, its hardness
should be very considerable, but we do not
think it will approximate to that of the
natural sapphire.

If, when you'. purchased' your ring, you
honestly thought that you were buying a
natural sapphire, you ought to acquaint the
jeweller with this fact, with a view to his
rectifying the matter. From a purely legal
standpoint, the jeweller is not guilty of any
deception.

HYDROGEN AND OXYGEN
OULD you please answer the follow-
ing questions.

(1) "Approximately how much (by volume)
hydrogen and oxygen are produced in one
minute when sea -water is electrolised, using
carbon electrodes and a 6 -volt bicycle
dynamo. The dynamo will be running
about 1,000 r.p.m.?

(2) " What are the proportions of hydrogen
and oxygen for the best explosive mixture ?

(3) " Has hydrogen and oxygen been used
successfully as a fuel for rocket propulsion.
The hydrogen and oxygen being carried in a
liquid form and used free from any other
explosive ? " (D. P., Glasgow.)

(1) YOU would obtain very little oxygen
and hydrogen under the conditions

of electrolysis which you describe. Approx-
imately 0.7 c.c. of hydrogen and 0.2 c.c. of
oxygen would be the yield, but probably
some of the oxygen would become absorbed
into the electrode, thereby decreasing the
above yield of this gas.

(2) 2f parts of hydrogen to 1 part of
oxygen, the gases being reasonably dry,
will, in practice, be found to comprise the
best explosive mixture.

(3) Liquified hydrogen and oxygen have
not been employed as a rocket fuel, mainly
in vievrof the great weight of the apparatus
which would be necessary to contain them.
Rocket fuels consisting of liquid oxygen
and various light petrols have from time to
time been suggested, but they have not yet
come to any practical use.

"

PELMANISM
BRINGS OUT YOUR
HIDDEN TALENTS

" I NEVER THOUGHT I HAD IT IN ME "
Writes a Pelman Student at the end of his Course.

YOU
would always look back on your course

of Pelmanism as the best investment you
ever made. You would feel that something had
happened to you that made your success in
life certain. You would find that your affairs
prospered, your income increased, and that you
had become more confident in yourself and in
your future.
Amongst the defects and weaknesses rapidly
and permanently banished by Pelmanism are:

Forgetfulness Mind -Wandering
Depression Shyness and Diffidence
Brain Fag Lack of Confidence
Weakness of Will Unnecessary Fears
Want of Energy Lack of System
Lack of Ideas Procrastination
Indecision Inferiority Feelings

Besides banishing these failings, Pelmanism
makes and keeps your brain keen, fresh, vigilant,
and self-reliant, and develops such valuable
positive qualities as :
-Concentration -Cheerfulness
-Observation -Moral Courage
-Optimism -Perception
-Strength of Will -Initiative
-Originality -Ambition
-Mental Energy -Self -Control
-Organising Power -Personality
-Self -Confidence -Presence of Mind
-Directive Ability -Reliable Memory
-Conversational -Constructive

Ability Thinking
-all of which are of indispensable value to
everyone who intends to achieve success in
any Business, Trade or Profession, or in Social
or Public Life.
Pelmanism is a sure way to success if you
will give it your loyal effort, your honest
endeavour, and a regular and definite
amount of time until you have completed
the Course. A sustained effort over 'a period
of but a few weeks' will yield you dividends
that will last you your whole life through,
and the Little Grey Books will remain close
at hand, ready at any moment to ,give you
a steadying encouragement in times of
stress, indecision or fatigue.

" The Science of Success,"
containing full particulars of the Pelman
Course, will be sent free of charge to every
reader who writes for it to -day to :

Pelman Institute
(Ed.bud..1 40 yaws)

130, Pelman House, Bloomsbury Street,
London, W.C.1.

Write or call for this free book to -day.
PELMAN (OVERSEAS) INSTITUTES: PARIS, 8o
Boulevard Haussmann. NEW YORK, 27x North
Avenue, New Rochelle. MELBOURNE, 396 Flinders
Lane. JOHANNESBURG, P.O. Box 4928. DURBAN,
Natal Bask Chambers (P.O. Box x489). DELHI, so
Alipots Road. CALCUTTA, IO2 Clive Street. AMSTER-

DAM, Damrah 68. JAVA, Malabatweg, Malang.
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'Still keep

going

when the

rest have

stopped'

and

BATTERIES

Obtainable from all reputable dealers
and Exide Service Stations.

The Chloride Electrical Storage Co.,
Ltd. (Exide and Drydex Batteries),
Clifton Junction, near Manchester.
Also at London, Manchester,
Birmingham, Bristol, Glasgow and

Belfast.
V.3

MODEL GALLEONS
STUDIETTE Handicrafts, Kent Street,
Birmingham, have produced the at-
tractive model of H.M.S. Victory,

which we show on this page. The kit for
building the model which is also shown
costs £5.

The kits, which are entirely British, con-
tain every single component necessary, in-
cluding full instructions and diagrams for
constructing the models. Dimensions,
heraldry, armaments, etc., are correct on
this type of model, so far as historical detail

The kit of parts for making a model of H.M.S.
" Victory" shown on the right.

is available. Information has been gleaned
from every port in the world where these
ships have touched and left record in days
gone by. These models have decorative
value in the modern home, more so when
you can show it to visitors as something you
have made.

A REMARKABLE MODEL

Two views of a model of the
" Royal Scot" built by Messrs. Bassett-Lowke Ltd.
Further detail of the model will be given next month.
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Keep
a

tube
handy!

* For all purposes where a really powerful
adhesive is required. Indispensable for
model -making, cabinet work and all jobs
about the house and workshop. Available
everywhere in tubes 2d., 6d., and 9d.

C, ,c

C,

c, 4"* *
Made by the Proprietors of Stephens' Inks,
57, Aldersgate Street, London, E.C.1

ALWAYS READY TO USE

ELECTRADIX
NEW YEAR GIFTS

MICROPHONES 1/-. Sensitive Micro-
phone Buttons, 1/-. Announcers No. 11
Mikes, 5/6 ; Pedestal type, 18/6. Micro-
phone Carbon Granules. In glue capsule,
enough for four buttons. Grade No. 2,
Medium, 1/- ; No. 9, Fine, 1/8 ; Carbon,
solid -back, blocks, 4d.; Mouthpieces, 10d.
Carbon diaphragm, 65 mm., 66., Head-
phones, 2/9 pair. Stamp for illus. Mike
booklet.

CRYSTAL SETS. Buy the boy one, they cost nothing to run.
No battery or valves wanted. Quiet and efficient reception. 600
shop-soiled sets cheap. Enclosed type, 6/6 and 7/8 each.
CONSTRUCTORS. Hand -geared drills to 9 in., 1/8. Ceramic
8/W lead-in, braes stem, 13d. 3 In. stand-off 8/W insulators,13d.
Portable valve sets kits assembled In suitcase, partly wired, speaker,
aerial, and all parte, I eas valves, 21/-. Metal rectifiers, chase. type,
180 v. 30 m/a, output, 15/... Lightning Arrestors, make aerial safe,
1/-.

SMALL A.C. MAINS MOTORS.-Enclosed,
self -start on load. A.C. repulsion, 1/80 h.p.
with putty. Type 40, 1,500 revs., 18/6.
Type 36, Ditto, 1/26 h.p., G.E.C., 3,000 revs.,
27/6. Induction 1/25 h.p., 1,450 revs., 26/-.
1/10 h.p., 2,500 revs., 35/-. h.p., self-starting,
1,426 revs., 55/,

SMALL D.C. MAINS MOTORS. -1/40 h.p.,
Type 60, 220 v., LB. series, 1,750 revs., 15/.. Ditto, 1/40 h.p.,
G.E.O., 230 v. series, 2,000 revs., 16/.. Ditto, 1/12 h.p., Croydon
110 and 280 v. shunt, 1,700 rev... 80/s. M.G. for A.C., 220 v. to
100 v., 1 amp. D.O., 60/- 100 v. 16/-. All fully guaranteed.

RELAYS. For tiny currents from light cells or for tuned circuit
calls. Moving Coil pivoted, work on 60 micro:imps. Half lama
price, 60/-. Also mow. Iron telephone type high or low res. coils,
8/8. 25 -way Auto Selector 6 -gang relays 10/-. Heavier current
relays for Tranamitters. American 716. Sounder type 15/-.
Creed polarised 2 -way 80/-. Ship magnetic 15/,

CONTROL BY RATS: We have some TA Photo Cells
for Talkies, Light Teats, Timing Controls, etc., at
bargain prices. Response to light 60 mieroamps per
lumen, 11.0.A., 25/-1 Holden, 1/- I Beck Prima,
5/5 ; Focus Lens, 8/6.

SELENIUM CELLS, Light sensitive resistance, gold
glide, moisture -proof. L to I/ ratio 5 to 1, 5/- each.
Mounted in Bakelite, 7/6. Super Model In Oxybrsas
body with window, 10/-.

" Radio Electrical " Actentilk Illus. List " P.M." Free.

ELECTRADIX RADIOS
218 Upper Thames Street, London, E.C.4
tests! Telephone: Central 4611

did 206.95, only to see it beaten in the
same year by an American, Ray Keech,
who did 207.55 m.p.h. on a White Triplex.
His machine was a powerful looking monster,
but streamlining was not much in evidence.
The same year saw the fatal attempt by
Frank Lockhart, an American, who drove
a Stutz in which he lost his life. 1929 saw
Segrave make another attack on the record
with the " Golden Arrow " designed by
Capt. Irving. He clocked 231.44 mp.h.,
and this proved to be Sir Henry Segrave's
last attempt, for he was drowned some time
later when attacking the water speed
record.

Campbell's Lone Attempts
Campbell was thus left alone in the field,

although Kaye Don made an unsuccessful
attempt with his Sunbeam-engined " Silver
Bullet." An Australian, Norman Smith,
built a car, but he never attempted the
land -speed record. In 1931 Campbell put
the record up to 246.09 m.p.h., 253.97 m.p.h.
in 1932, and 272.108 m.p.h. in 1933. The
car he drove in his last attempt weighed
about four tons and was powered by two

Making a Hydraulic Press
(Continued from page 241)

constructed, a small cross-section iron or brass
pipe is screwed. This pipe communicates
with the operating piston of the press, the
construction of which is precisely similar to
that of the ram with the exception that
the piston diameter should not be more
than about a quarter or a third of an
inch.

The cylinder of the operating piston or
" pump ' is inserted into a cross -tee which
is fastened to the baseboard by means of a
plugged piece of piping passing through the
base and provided with a heavy nut which
clamps it tightly. On the upper end of the
piston rod is fixed a cross -bar to act as a
convenient handle.

On each side of the pump cylinder is
fixed a one-way or " check ' valve, the
valves both opening in the direction of
the ram cylinder. It is impossible for the
ordinary individual to construct these
valves for himself, but they may be
obtained from most engineers' stores and
similar factors.

The Release Valve
Between the ram barrel or cylinder and

the inner valve it is necessary to fit some
type of release valve or stopcock in order
to release the pressure on the ram when it is
required to do so. This stopcock should
preferably take the form of a small yet
substantially made steam or water opening
valve, although, provided the pressure
obtained in the ram is not too high, an
ordinary heavily made stopcock will suffice.

To the small length of pipe projecting
from the outer one-way valve a piece of
rubber tubing is secured, the end of this
tubing dipping into a basin or bucket of
water.

The press will now be complete and ready
for operation. The stopcock valve between
pump and ram cylinders is turned on and
the rubber tubing attached to the outer
valve of the press is allowed to dip into
the bucket or can of water.

The piston of the pump is now worked up
and down with a steady motion. Upon

each upward stroke of the piston, water is
sucked into its cylinder or barrel. The
ensuing downwards thrust of the piston
forces the water into the ram cylinder,
causing some upward movement of the
ram piston. At each downward movement
of the pump piston the pressure on the ram
is increased. Hence, by operating the
pump repeatedly, a very heavy pressure
can be set up.

Lever Mechanism
If desired, a lever mechanism can be

designed to operate the pump piston. This
will render its working easier, but it is not
really to be recommended, since if the
hydraulic pressure within the ram becomes
excessive there is some danger of a burst
somewhere in the system. Direct up-and-
down hand operation of the pump piston is,
therefore, the more advisable.

The exact lengths of the pump and rain
cylinders are quite immaterial as is, also, of
course, their actual diameters. What is
important, however, is that the diameter of
the ram barrel and piston must be several
times larger than those of the pump unit.
As mentioned previously, a ram diameter of
about 2 in. and a pump piston diameter of
approximately I. in. are the most suitable
for use in a small press of this type.

Naturally, all the various pipe joints
must be strongly made, the screw threads
being red -leaded. In actual practice, how-
ever, there will usually be some slight water
leakage somewhere in the system, but this
leakage is of little consequence unless the
pressure of the ram has to be maintained
for a long time.

If for any reason it is desired to build a
press capable of generating greater pressure
than the one described in this article, this
can be done simply by increasing the
diameters of the ram and cylinder in propor-
tion to the diameters of the piston and
pump. For ordinary workroom and experi-
mental use, however, the beginner is
advised to stick to the approximate relative
sizes of pump and ram advised above.

THE HISTORY OF THE LAND SPEED RECORD
(Continued from page 199)

Daytona in his modified " Blue Bird " and supercharged Schneider Trophy Rolls Royce
engines of 2,300 h.p. It was Sir Malcolm
Campbell's hope that he would achieve
300 m.p.h. and the car had been designed
to do that, but now Daytona Beach was
proving unsuitable for record breaking. He
tried again but only succeeded in registering
272.46 m.p.h. No further attempts were
made for two years, during which search was
made for a more suitable track. A great
mud flat in Africa known as Verneuk Pan
was considered, but owing to its comparative
inaccessibility, and the question of cost, the
idea was discarded. Then in Utah, U.S.A.,
a gigantic dried up lake was found.

Thus it was here that Campbell achieved
his desire. For in 1935 he took the " Blue
Bird " there and pushed it along at 301.13
m.p.h. Campbell was at last satisfied, and
unless a foreigner came along and annexed
the title, he was quite willing to give up
record breaking. Thus the struggle for the
right to be called the fastest man on land has
been carried on over a period of over forty
years, and now Capt. George Eyston holds
the title. Four hundred m.p.h. is the next
milestone to be passed. Who will achieve
this ?
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glue a
Vasco'

and you
glue it
for good

'CASCO' is the
new type of
cold -water glue
which sets chemically like cement.
It is so strong that it is used in the
making of aircraft. Economical,
heatproof and waterproof, it is
simple to use-just mix with cold
water. Obtainable from oil and
paint shops, in handy tins from 6d.

FREE Why not try' CASCO ' for your- I
self? Just fill in coupon and I
send In unsealed envelope (id.

stamp) to receive generous sample, and free book, I
the' CASCO ' Gluing Guide.

Send to Dept. P.M.2,
LEICESTER LOVELL & CO. LTD., I

14-18, Nile Street, London, N.1 I

1

Name

Address

oa

WORLD'S GREATEST

Pupil S. Davey
(Loudon)

INSTITUTE OF PHYSICAL CULTURE,
28 (M.P), Dean Road, London, N.W.2.

MUSCLE BUILDING
Guarantee

You are positively Guaranteed Robust Health,
Doubled Strength and 10-26. more muscle in
80 days or pose money returned in fall. The
famous 4-1u-1 Course consists of four gnat
amine. In one, yet costs only 6/.. post free.
It has been proved -(1) the most effective
HEALTH and ENERGY system ever devised;
(2) It quickly builds NORMAL WEIGHT and
VIRILE MANHOOD I (8, It develops a Strong
WIG, rigid SELF-CONTROL; and (4) It in-
cludes an amusing STIOCEBS and PERSONAL
MAGNETISM Conroe. Complete Course 5/ -

or send 2/8 now and 2 9 when satisfied.
Further deals sent prisoWis under plain caw

MASTER THE PIANO
EASILY, QUICKLY, ENJOYABLY.

To learn to play really beautifully
is not difficult-it is easy - with
proper teaching! Even if you start
at middle age not knowing a note,
I CAN TEACH YOU to play so that
Your friends will want you always.
I will send you, by POST, Sun -clear

Fascinating Lessons from ordinary
musical notation, no freakish methods, en-
abling you to read and play at sight any
standard musical composition. I enrolled
more than 80 pupils last week, have taught 2.20(1 adults
these last 12 months, over 48,000 during 38 years, and
I CAN TEACH YOU, and I guarantee to please
and even surprise you with your rapid
progress. Send for free booklet. " Mind.

Muscle and Keyboard," and form for
free advice. Say Moderate,

Elementary or Beginner.
MR. H. BECKER,

Dept. 158) 69, Fleet Si., E.0 .4

LUTON MINOR
SET PREPARED FUSELAGE

MATERIALS, /8.
FITTINGS & CONTROLS E4

LUTON AIRCRAFT LTD., Phrenlx Works, Gerrards Croat

STARGAZING FOR
AMATEURS

(Continued from page 222)

The Stars
The superb constellation Orion once

more adorns our night skies. It is now due
south at 11 p.m. and will reach that position
four minutes earlier each evening. It can
be readily recognised by the conspicuous
row of three bright stars arranged in an
upwardly slanting straight line and known
as Orion's Belt. As was briefly mentioned
in a previous article, these apparently small
points of bluish -white light are actually
colossal suns-among the hottest known-
consisting of globes of incandescent helium
gas. Long -exposed photographs reveal
that the entire constellation is involved in a
nebulosity. This strange cosmic fog is
particularly dense in the neighbourhood of
the multiple star Theta Orionis. There the
glow of the six suns composing the latter
(commonly termed the Trapezium) is
perceptible to unaided vision, shining
through the translucent interposing medium
as a misty patch. Astronomers call it the
Great Nebula in Orion. The least optical
assistance will show its diffused character
which, in a small telescope, becomes an
extensive greenish haze. Photographs
taken at the big observatories disclose a
complicated texture of tangled convolutions
and whorls, intersected by tortuous rifts and
dark areas. The whole formation is edged
with far-flung wisps and streamers. Betel-
geuse, the dull reddish star above the " belt"
(see star chart) is a giant of the pulsating
type. It is believed to consist of a dense
central core wrapped in an immensely thick
atmosphere of glowing gas. This outer
envelope contracts and expands to such an
extent that the diameter of Betelgeuse
varies from 150 to as much as 260 millions
of miles. Rigel, the dazzling white star
beneath the " belt," is another magnificent
sun. It sheds 15,000 times the radiance of
ours and is attended by a comparatively
tiny " companion." The average distance
of the Orion group is estimated at 600 light
years.
Notes

A Japanese astronomer is said to have
been able to observe the Zodiacal Light to
its extreme limits, during the total solar
eclipse last year. The method adopted was
to previously render the eyes more sensitive
to light by sitting for a while with a bag of
dark material over his head. At the first
moment of totality this covering was thrown
off and a large black disc held up to screen
the Sun. The observer claims that, in this
way, he traced the extension of the Zodiacal
light much farther than is possible under
normal conditions. The phenomenon is
usually perceptible only before sunrise or
after sunset.

At a recent lecture the Astronomer Royal
ascribed the Sun's capability of maintaining
its lavish radiation of heat and light as
largely to the transmutation of hydrogen
into helium. Dr. Spencer Jones told his
audience that the Sun is giving out four
million tons of energy every minute. But
its bulk is so enormous that in a million
million years hence, it will have lost only
about 7 per cent. of its substance. The
world, he added, will then be rather colder
than it is now : but life will still be possible,
though it may be less comfortable. The
time will, however, surely come when all the
Sun's store of energy will be exhausted ;
but long before that, life will have ceased
to exist upon the Earth.

ARE YOU KEEN ON . . . I
CHEMISTRY?
If so, write now for our Catalogue of
Laboratory Equipment, which contains
also a full range of Apparatus and
Chemicals.

SETS FROM

2/6 TO 1051_
(CARRIAGE PAID)

To meet the requirements of every student.

BECK(Dept. A), 60 HIGH ST., STOKE
NEWINGTON, LONDON, N6.

Booklet of Tested Experiments 6d. post free

12

THRILLING
TRUE NARRATIVES
FROM ALL PARTS
OF THE WORLD

In the January

WIDE WORLD
MAGAZINE

f-Of all Newsagents and Bookstalls

COMMAND ATTENTION
with INCREASED HEIGHT

ARE YOU TOO SHORT ? Add extra in-
ches quickly and safely with one boa of
Challoner's Famous Formula-

H.T.N. TABLETS
and easy system-well tried and safe. No
strenuous exercises or old-fashioned
appliances. If one box is insufficient,
we guarantee to supply a further
box FREE. G. V. (Watford) write.: " I
have never had confidence in any system till
I tried your., now I've gained in height,
weight and fitness." Act now: Full
particulars li .Salep 71d. Book on height
Improvement3d., staps or P.O. only. Sent
under plain sealed cover. Colonial Air Mail
reply, except S. and E. Africa, 1/- extra.

THE CHALLONER CO. (late Bond St.), Dept. N91,
Laboratory and Works, Hyde Heath, Amersham, Bucks.

The a ADEPT'
LATHE

3.1( in. centres, 6 in. be-
tween centres.

With compound slide -
rest 22/-, or with hand -

rest only, 13/9.
Screw Tail Stock 15(13

extra. Poet 11-.
THE SUPER 'ADEPT,' 33/-.

F. W. PORTASS, ageo,71Tzgt..

THE WEBLEY SERVICE AIR RIFLE MKII
NO LICENSE REQUIRED TO PURCHASE

WRITE FOR
DESCRIPTIVE
/OLDER Rooks,

Rabbits, Rats,
Sparrows and similar

vermin can be destroyed by this
extremely accurate and powerful Air Rifle

Ideal for Target Practice.

ALIBRE 22..177 With Leorsi9ht and Peepsight
WESLEY a SCOTT Ld. 100 WEAMAN STREET, BIRMINGHAM, 4

PROTRUDING 9
EARS 111

ORO, a simple remedy, sets them
in position immediately. INVI
BIBLE, comfortable, and harm-
less, used any time by children or
adults. Endorsed by PnYsicians
and users as the best method for
correcting this disfigurement.
Write for free booklet and testi-
monials to :-M. TRILETY
(E120),46 Hatton Garden, London, E.C1.
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BUY, EXCHANGE OR SELL
Advertisements are accepted for these columns at 2d. per word (minimum 12 words at 2s.-advertisements of less than 12 words are
charged at the minimum rate of 2s.), subject to a discount of 2i% for 6 consecutive monthly insertions or 5% for 12 consecutive monthly
insertions. TERMS :-Cash with order. Cheques, Postal Orders, etc., should be made payable to George Newnes, Ltd. The Proprietors
reserve the right to refuse or withdraw advertisements at their discretion. All advertisements must be received on or before the 5th of the
month preceding date of publication and should be addressed to the Advertisement Manager, " Practical Mechanics," George Newnes

Ltd., Tower House, Southampton Street, Strand, W.C.2.

BUSINESS OPPORTUNITIES
INFORMATION WHERE TO BUY ANY-

THING ! ! ENGLISH and FOREIGN wholesalers
and manufacturers. Lists, literature, money -making
propositions, ideas, etc., ALL for 1/-. MAKE MONEY
from drained MOTOR OIL, FULL INSTRUCTIONS
1/-. INVESTIGATE I I Formulas, Trade Secrets,
Processes, Products made at HOME (no machinery
needed), investment small-PROFITS TREMEND-
OUS. FORMULA LISTS, etc., 41d.-" TECHNO-
CRAFT," 41 Longford Place, Manchester 14.

THE IDEAS LOG. Press -acknowledged money-
making magazine. 50 plans per issue, gathered from all
over the world. No advertising, silly formulas, M.O.
inserts, or American catch schemes. 6d. P.O. will
bring convincing specimen, 2/- for 4 published issues.
-Wymer, Publishers, 83 Montague Road, Leicester.

CANOES
BOAT AND CANOE. Home Constructor Kits

from 25/-. Completed craft from 45/-. List stamp :
Trade also.-POUNCY " Meta -Craft " (P) Ltd.,
CHRISTCHURCH.

CINEMATOGRAPHY
FILMS, 35 mm. every description, from 5s. Hire

programmes 10s.-Baers, 178 Wardour Street, W.I.
ART CINE FILMS. Exclusive 95 -mm. and

16 -mm. Projectors from 35/-. Cine Cameras 75/-.
Used Bargains. Part Exchanges. Catalogue Free.
-I'. M. Dane, 64 Stanley Street, Liverpool, 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, Leytonstone, E.11.

ELECTRICAL
A.C.-D.C. I & 3 PHASE MOTORS. All voltages,

from 17/6d. List free. REPAIR SPECIALISTS.
-EASCO ELECTRICAL SERVICE, 18pm, Brixton
Road, S.W.9.

fh.p. A.C. MOTORS. REPULSION INDUC-
TION 200-240 volts, 60 cycles, £2/2/6 each. D.C.
£1/2/6.-Johnson Engineering, 86 Great Portland
Street, W.1.

SUPER A.C. MOTORS. Brand New, TN, h.p.,
30/-; h.p., 38/6; h.p., 38/8; h.p., 55/-; larger
sizes. Electric Tools, Machines, Pumps, Compressors,
etc.-John P. Steel, Clyde Street Mills, Bingley.

ENGINEERING
MODEL parts machined. Light Engineering Re-

pairs. Estimates free.-LEWIS GATENBY, En-
gineer, 17 Thornton Lodge Road, Huddersfield.

FORMULAS
GUARANTEED FORMULAS. New Fast Sellers.

None better. Lowest prices. Catalogue FREE.-
K.EMICO, 110 Park Ridge, Illinois, U.S.A.

LITERATURE
HENRY GREENLY MODEL BOOKS. Send

'P.C. for free list.-Greenly, 68, Heston Road, Heston,
Middlesex.

4

MAGIC AND MYSTERY
MYSTIFY ! ! SIX amazing " THOUGHT -

READING " Acts. " PULLING A ROPE THROUGH
A GIRL " trick. " DEVIL'S MAGIC BOXES "
which have baffled World's Greatest Magicians.
ALL for 5/-. SECRET, and WORKING INSTRUC-
TIONS, EIGHT startling mysteries, 2/8. Assortment
of miscellaneous novelty tricks 2/6 and 5/-. SATIS-
FACTION GUARANTEED I SEND NOW I I I-
" MAGICRAFT," 41 Longford Place, Manchester 14.

METAL WORK
MAKE METAL TOYS. 'Easy, profitable with

" Success " moulds. Lists Free. Complete trial
mould, 1/6. -LEE'S, 1 Blrkin Avenue, NOTTINGHAM.

MICROSCOPY

THE MICROSCOPE. The British Journal of
Microscopy and Photomicrography, is. monthly. All
Newsagents, or is. ld., post free, from The Microscope,
20/21 Took's Court, London, E.C.4.

MICROSCOPES, TELESCOPES, PRISM
GLASSES, LENSES. AD Optical instruments.
Repairs, etc.- MACKETT & COMPANY, MFG.
OPTICIANS & ENGINEERS, 51 Millers Road,
BRIGHTON.

MISCELLANEOUS
MOULDS for casting lead Soldiers, Cowboys,

Animals, etc. Sample mould 2/9. Catalogue stamp.
-Artec, 2 Waldegrave Park, Twickenham.

CHEAP GOVERNMENT WIRE !-Great for
training fruit trees, peas, beans, roses, arches, green-
houses, tomatoes, raspberries; tying, fencing, etc.
Strong, flexible, steel -stranded, and waterproof covered.
Several thicknesses, from 17/8 mile Mill 1,760 yards).
Small lots quoted. Postcard to -day for free samples
and list of 300 bargains.-GREEN'S GOVERNMENT
STORES, 990 Albert Street, Lytham.

" PHOTO-ENGRAVING."-A practical hand-
book with complete set of materials for engraving
printing blocks.-4/6.-Industries, 13 Gordon Avenue,
Twickenham.

REFLECTING TELESCOPES SUPPLIED.
Also our famous mirrors and fiats, ice definition.
Standard eye -pieces, low powers 15/-, high 17/6.
Standard rack -mounts 45/-. Re -silvering per return
post. We are the oldest makers. Don't buy cheap
rubbish ; you would be disappointed.-IRVINGS', 258
Kingston Road, Teddington.

A LARGE STOCK OF SEARCHLIGHTS, Sale
or Hire.-London Electric Firm, Croydon.

EX-GOVERNM> NT SURPLUS MAGNETOS,
Ball Bearing, etc., uitable for experimental work
slightly incomplete, mostly contact missing ; cost
Government about £9 ; to clear, 3/6 each. New
A.C. Plugs (soiled), 1/- each; 2 and 4 B.A. Bolts,
10 gross, assorted lengths.-Marchant, Ttptree,
Essex (late of Hendon).

ENGINEERS
The size of your pay packet depends almost entirely on your knowledge, and the ability to apply that

knowledge. The successful engineer can easily earn £500 and upwards per annum. Will you let us show
you how ?

We offer you the means of qualifying for entry and advancement in the engineering industry in the simplest
and most efficient manner, viz., by home-study-undertaken in your spare time.

Our 96 -page Engineering Guide (1938 edition) describes numerous Examination and Diploma Courses in
Engineering including:
EXAMINATION COURSES:
Inst. of Electrical Engineers
Inst. of Wireless Technology
Inst. of Civil Engineers
Inst. of Structural Engineers
Inst. of Builders
Inst. of Sanitary Engineers
Royal Sanitary Institute
Inst. of Heating and Ventilating

Engineers
Inst. of Mechanical Engineers
Inst. of Automobile Engineers
Royal Aeronautical Society
London B.Sc. Degrees Motor Engineering Etc., etc.

If you do not see your requirements above just explain what they are. We are able to advise on all
branches of engineering, civil service, municipal work, etc.

THE ACID TEST OF TUTORIAL EFFICIENCY: Success-or No Fee
We definitely guarantee that if you fail to pass the examination for which you are preparing under our

guidance or if you are not satisfied in every way with our tutorial service-then your tuition fee will be
returned in full and without question. This is surely the acid test of tutorial efficiency.

If you have ambitions you must investigate the service we are able to offer. Founded in 1885, our Success
Record is unapproachable.

I..

Free
uguide

NON -EXAMINATION COURSES :
Wireless
Telegraphy
Telephony
Electrical Engineering
Television
Electric Wiring
Talking Picture Work
Works Management
Building Construction
Sanitary Engineering
Sheet Metal Work
Refrigeration

Why not fill in
and post the at-
tached coupon
for a free copy
of this indis-
pensable guide?
It will be sent
post free and
without a n y
obligation o n
your part.

r

Draughbmensh
CIVIL SERVICE:
Probationary Inspector, G.P.O.
Asst. Supt. of Traffic
Patent Office
Etc., etc.
MUNICIPAL SERVICE :
Weights and Measures Inspector
Handicraft Teacher
Etc., etc.
GENERAL EDUCATION :
London Matriculation
College of Preceptors

COUPON
NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29) STAPLE INN BUILDINGS, W.C.1.

Please forward your 1938 Engineering Guide to :-
NAME .
ADDRESS

IExam. or subject in
interested

lid. stamp only required it unsealed)

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29),

Staple Inn Buildings, High Holborn, London, W.C.1
(Founded 1885 Over 80,000 Successes)
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BUY, EXCHANGE OR SELL
MODELS SITUATIONS VACANT SITUATIONS VACANT (contd.)

MODEL AEROPLANE KITS and supplies. Free
lists. " Westwind " duration kit, 24' wing span, weight
1* ounces, die -cut ribs, dopes, etc.-BRAZIER, 50,
Fenian Street, Dublin, IRISH FREE STATE.

STEEL TUBING, seamless, * in. to 4} in., sk in.
to * in. thick. Please say lengths you cut to.-Cotes,
28 Church Walk, Brentford, Middlesex.

PERFECT SECONDHAND RAILWAY BAR-
GAINS and models. Catalogue 40.-George's, 11,
Friars Street, Ipswich.

TRIX TWIN RAILWAYS AND ACCESSORIES;
prompt delivery, postage free. Catalogue 2d. Models
taken in exchange.-George's, 11, Friars Street,
Ipswich.

EVERYTHING FOR electrical rewinds and re-
pairs. Screws, nuts, and washers for model engineers.
Lists free.-Lumen Electric Co., Litherland, Liverpool,
21.

MEDEOR MODELS, 18 Melbourne Grove, S.E.22.
South London " 00 " Specialists, TrIx, Merco.

WANTED, " AERO ENGINE," about 2 c.c. or
complete aeroplane. Only first-class model con-
sidered ; write, PALLANZA, 42 Oseney Crescent,
Kentish Town, London.

MODEL ENGINES
FOR MODEL AEROPLANES. Power. Baby

set aero castings, aluminium, from 5/11. 5 c.c.
stockist. CATALOGUE 3d.-Butler's Aero Works,
Littleover, Derby.

MONEY -MAKING BOOKS
LEARN " HYPNOTISM " ! ! 25 Long Lessons

2/6. " VENTRILOQUISM," Nine Dialogues, 1/3.
" HANDCUFF -GAOL -BREAKING " Mysteries ex-
plained, 2/-. " HINDU MAGIC " explained, 2/-.
" ELECTRICAL and MECHANICAL' tricks ex-
plained, 1/-. " FAST POSTER -WRITING " method,
1/-. "THOUSAND WAYS to GET RICH," 2/-.
" 3,000 FORMULAS. PROCESSES," and " DIREC-
TORY " where to buy, chemicals, 4/9. " MAIL-
ORDER IDEAS " and ' DIRECTORY ' where to
buy ANYTHING, both for 31-. Catalogue, literature,

stamps.-" TECHNOCRAFT," 41 Longford
Place, MANCHESTER 14.

MONEY -MAKING OPPORTUNITIES
EXCELLENT Money -making Opportunities con-

stantly occurring. Strongly recommended. Send
stamped addressed envelope for free particulars.-
Messrs. Green, 17 Church Lane, Hull.

MUSICAL INSTRUMENTS
BAND GUIDE. Hints on the Bugle, Drum, Flute,

Staff Parade formation, etc. Free, post paid.-
Potter's (Manufacturers), West Street, London, W.C.2,

PATENTS
REGINALD W. BARKER & CO. (Established

1886), 66 Ludgate Hill, London. E.C.4.-Patent and
Trade Mark Booklets Gratis,

PHOTOGRAPHY
ALL CAMERA OWNERS CAN MAKE GOOD

MONEY regularly without expense. Send stamped,
addressed envelope for full particulars to : JAMES
BAILEY, Secretary, N.A.A.P., 20 Alcester Road,
Moseley, Birmingham.

" PANTOGRAPHS " make large accurate draw-
ings from small photographs, printed drawings, etc.,
easily. 1/ -.-Cooke; 33 Hawthorn Road, Levenshulme,
Manchester.
E5fin worth, good, cheap Photo Materials, Films,

100 Plates, Cards, Papers, Chemicals, Catalogue
and 4 Samples free.-Hackett's Works, July Road,
Liverpool 6.

DON'T TAKE RISKS. Good developers mean
good results. Our reliable stock developers keep twelve
months after mixing. Satisfaction certain to amateurs
and professionals. Best developers ever put on the
market. Makes two pints strong developer. 6d. each,
6 for 2/3, 12 for 4/-. Post free.-Hackett's Works,
July Road, Liverpool 6.

PHOTOGRAPHY. Inexpensive and fascinating
winter bobby. Plates, Mounts, Films, Chemicals.
Books on Photography, &c. Interesting money-
saving lists and samples free.-" KIMBER'S," 105
Queens Road, Brighton.

G.P.O. ENGINEERING DEPT. (no experience
required). Commencing £3/13/0 per week. Age 18-23.
Excellent prospects. Free details of Entrance Exam.
from B.I.E.T. (Dept. 579), 17-19 Stratford Place,
London, W.I.

1938 EDITION-FREE. AMBITIOUS ENGIN-
EERS. Our new 268 -page Handbook shows clearly
how to secure a recognised qualification, such as
A.M.I.Mech.E., A.M.I.E.E., A.M.I.A.E., A.M.I.W.T.,
A.M.I.R.E. We guarantee " NO PASS-NO FEE."
Our book outlines over 150 Exams., and courses in all
branches of Civil, Mech., Elec., Motor, Radio, Tele-
vision and Aero Engineering, Building, Government
employment, etc. In your own interests, we advise
you to send for your copy of this enlightening Hand-
book to -day - FREE and without obligation.
- BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY, 140 Shakespeare House, 17-19
Stratford Place, London, W.1.

THE PORTASS LATHE & MACHINE
TOOL CO. BUTTERMERE RD., SHEFFIELD, ENG.

MAKERS OF LATHES
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PRICES

FROM

E2 to E75

PLAIN
& S.C.

LATHES
FROM

2" to 6"
Centres

Leal L NET
LATHE .11J7tVLP CASH

PORTASS

JUBILEE
WORM DRIVE
HOSE CLIPS
The long -life clip with

the ever -tight grip
The Best Known

For Radiator Joints
Air, Oil, and Water
Hose Joints.
Large sizes stop squeaking

brakes.

Stocked by all Garages
and Accessory Dealers.

L. ROBINSON & CO.,
25 London Chambers,
GILLINGHAM, KENT.

MAKE MORE MONEY
£3 to £6 weekly can be earned at home in a wonderful
business of your own. No matter where you live you
can commence to make money in your spare or whole
time. No risk, canvassing or experience required. A
wonderful opportunity for anyone wishing to add
pounds to their income. Particulars stamp.
BALLARD, York House, 12 Hambrook Rd.,

LONDON, S.E.25

DEFERRED TERMS ARRANGED

ImPrth"ed ins "IDEAL -LATHES" Delnx Model
Lae 56474 E7-15-0

3* in. S.C.B.G. from £7/I8/6. LISTS, Stamp please.
J. WILLIMOTT & SON, Neville's Factory, Chilwell, Notts.

STAMPS
FREB!!Twenty Unused Colonials. " Nenrope,"

Fifty for 100.-G. H. Barnett, Llmington, (Somerset.

ENGINEERING-FREE OFFER
THE NEW 1938 ENGINEERING GUIDE ex-

plains how all the best jobs are secured. It shows how
to obtain such money -making qualifications as
A.M.I.C.E., A.M.I.Mech.E., A.M.I.E.E., etc., and
describes numerous higher pay courses in Electrical,
Aero, Wireless, Engineering, Government Service, etc.
FREE on application to NATIONAL INSTITUTE
OF ENGINEERING (Dept. 6), Staple Inn Bldgs.,
W.C.1.

WIRELESS & TELEVISION
MARCONI'S and other Employers require hun-

dreds of trained men.
We train students for ALL BRANCHES OF RADIO

at our Residential Colleges in Southampton and
Colwyn Bay, and GUARANTEE APPOINTMENTS.

LICENSED BY POSTMASTER GENERAL-
RECOMMENDED BY MARCONI'S.
WRITE FOR FREE PROSPECTUS:

THE WIRELESS COLLEGE,
COLWYN BAY

or The Wireless College, Calmore, Southampton.
London Office, 4 WINTON AVENUE, N.11.

TOOLS

2/6 EACH LOT. 6 of any following : Milling
Cutters, Reamers, Slitting Saws, Grinding Wheels,
Taper Shank Drills. Slots post paid, 12/ -.-BROOKS,
Milton Street, Sheffield 3.

GRAYSON'S Glass -boring Outfits and Tube.
Cutters avoid risk.-Below.

DRILLS, Taps, Dies, Files, Chisels and Punches.
Best quality at keenest prices.-Grayson & Company,
300 Campo Lane, Sheffield.

MYFORD 34 and 34 inch LATHES. Accurate and
dependable-CHAMPIONSHIP AWARD LONDON
MODEL ENGINEER EXHIBITION was given to
Exhibit made on MYFORD LATHE. LISTS.-
Myford Engineering Company Ltd., Beeston, Notts.

BRAND NEW 1" Precision Micrometers. Latest
type with positive lock 12/6 each.-JOHN P. STEEL,
Bingley.

BRAND NEW, power tools of quality. 10" Band -
saws, 54/-; Jigsaws, 21/-; Planing Machines, 80 /- ;
Bench Drills, 22/6 ; Sanders, 17/6 ; Circular Saws from
25/-; 3' B.G.S.S.S.C. Toolroom Lathes, £5 10s. Od.
Electric Drills, Grinders, Spray Plants, Guns, Air
Compressors, etc.-JOHN P. STEEL, Clyde Street
Mills, Bingley.

WE SUPPLY MYFORD lathes, BATWIN motors,
CROWN chucks, WEATHERALL drills, COUNTER -
SHAFTING and materials. List 2d.-QUEEN'S
ENGINEERING, 60 Queen's Road, London, S.W.B.

WATCHMAKING
WATCH AND CLOCK REPAIRS. Everything

for the watch, clock and model maker. Large stock
of watches, docks, and clock movements, etc. Whole-
sale prices. List 3d.-Blakiston & Co., Ainsdale,
Southport.

WATCH, CLOCK and JEWELLERY REPAIRS
a speciality. Materials, Tools, Inver Steel, Wheel -
cutting. New Watches, Clocks, Jewellery. Wholesale
Lists 6d. (Overseas excluded).-Young & Son, Material
Dealers, Chippenham.

WIRELESS

HEAR AMERICA, AUSTRALIA, JAPAN.
Receivers with Valves, 19/6d. List Free. Enquiries
welcomed from Overseas. - BUCKLE, 63, Avenue
Approach, Bury St. Edmunds.


