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OPEN LETTER TO MR. SOMEBODY AND HIS SON 
Dear Sir, -7 he natural desire of most parents is to give their children a fair chance in lif e in the torm ot a good College Training, also there are many young men 
who would like to go to College, but for some reason are not able to do so. Let us tell you here and now, you can get a complete College Training without 
having to go anywhere, and at a reasonable monthly fee for tuition. For well over 30 years we have been training students for all the key positions, by post 
in all parts of the world. Distance is.nothing when you are studiing by your own treside. 

The nature of our business makes us keep in touch with employment requirements; therefore we specialise in preparing students for the good positions 
which we know exist, and for all the worthwhile e.saminations. 

Write to us for tree particulars of any subject which interests you, or if your career is not decided, write and tell us of 
your likes and dislikes, and we will give you practical adoice as to tse possibilities ut a vocation and no. to succeed in it. 

You will be under no obligation whatever, it is our pleasure to help.  

YOUNG MEN 
i otiiiè; »Ica physically /it 
and whose careers are not 
definitely fixed should join 
du? Police Force. Ire have 
SPecial Courses for Ex-
trance and Promotion. I - 
per week brings success 
Full particulars Free. , e 

Address : 11 4,.  
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'e“e...e.;«.... THE MOST SUCCESSFUL AND MOST 
PROGRESSIVE COLLEGE COLLEGE IN THE WORLD ----
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AN YOU CHANCE 
\IV EXPRESSION 

ii sir. YOU MAY BE 
I DE ARTIST THAT 

NI NI ERCE IS 
AITINti FOR. 

lust try for your-
self, trace or draw 
the outline and 
then put in the 

44*r% features. 

There are hundreds of openings in 
connection with Humorous Papers, 
Advertisement Drawing. Posters, 
Calendars, Catalogues, Textile De-
signs, Book Illustrations, etc., etc. 
on% of Commercial Art Work is do, 
by " Free Lance Artists" who 
their work at home and sell it to • 
highest bidders. Many Commei• 
Artists draw retaining fees f, 
various sources; others prefer to 
full-time employnient or partnership 
arrangement. We teach you not only 
how to draw what is wanted, but 
how to make buyi•rs want what you 
draw. Many iif our students who 
originally took up Commercial Art as 
a hobby have since turned it into a 
full-time paying profession with studio 
and staff of assistant artists—there is 
110 limit to the possibilities. 

Let us send full particulars for a 
ERF,E TRIAL and details of mir 
course for your inspection. V011 Will 

'older IIr ntrIi.it uuu whatevcr. 

elawZ 
44 ce'‹ Art Dept. 76 

DO ANY OF THESE SUBJECTS 
INTEREST YOU ? 

Accountancy Examination. 

Advertising and Sales 
Management 

A.M.I. Fire E. Exam. 

Applied Mechanics 

Army Certificates 

Auctioneers and Estate Agents 

Aviation Engineering 

Banking 

Boilers 
Book-keeping, Accountancy and 
Modern Business Methods 

B.Sc. ( Eng.) 
B.Sc. (Estate Management 

Building. Architecture and 
Clerk of Works 

Cambridge Senior School 
Certificate 

Civil Engineerirg 

Civil Service 

All Commercial Subjects 
Commercial Art 

Concrete and Structural 
Engineering 

Draughtsmanship. All branches 

Engineering. All branches, 
subjects and examinations 

General Education 
G.P.O. Eng. Dept. 
Beating and Ventilating 
Industrial Chemistry 

Insurance 
Mathematics 

Matriculation 

Metallurgy 
Mining, all subjects 
Mining, Electrical Engineering 

Motor Engineering 

Motor Trade 
Municipal and County Engineers 
Naval Architecture 

Pattern Making 
Police, Special Course 
Preceptors, College of 
Pumps and Pumping Machinery 
Radio Service Engineering 

Road Making and Maintenance 
Salesmanship, I.S.A1.A. 

Sanitation 
Secretarial Exams. 
Sheet Metal Work 
Shipbuilding 
Shorthand ( Pitman's , 
Structural Engineering 
Surveying 
Teachers of Handicrafts 
Telephony and Telegraphy 
Transport Inst. Exams. 
Weights and Measures Inspector 
Welding 
Wireless Telegraphy and 
Telephony 

Works Managers 

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

ENGINEERS 
now is .u.,n chance to dig 

yourselc<'s into a Key posi-

tion and make your future 

solid. It needs Technical 

Training.; we can give you 

that by post. Full par-

ticulars free. Dept. 76. 

SIGNS OF THE 
TIMES 

ARMAMENTS 
means 

MASS PRODUCTION 
oir ans 

JIGS, TOOLS, FIXTURES, 
etc. 

Our extended emirs, on 
DRAUGHTSMANSHIP 

Teaches the Design. Our 
PRACTICAL ENGINEERING 

ti aches the manipulation. 
THE AIR FORCE 

I> to increased. All branches ot 
ENGINEERING MUST 

DEVELOP. 

CIVIL SERVICE 
Suitable to both sexes. 

AGES 15.1 to 24. 
Eay Cuis have been restored. 

G.P.O. ENG. DEPT. 
CUSTOMS AND EXCISE: 

INSP. OF TAXES, ETC. 

NO EXPERIENCE 

REQUIRED. OPEN EXAMS. 

TELEPHONY, RADIO and 
MOTOR ENGINEERING 

ar, expanding rapidly. There are lots uf 
vacancies. 

MATRICULATION 
There are many ways uf commencinu 
career, but Matriculation is the jumping-

off board for all the best ones. 

We prepare candidates for all 

INSTITUTE EXAMS., 
TECHNICAL ACCOUNTANCY 

SECRETARIAL, INSURANCE, Etc. 

Also ask for our New llook Eree of Charge) 

THE HUMAN MACHINE 
Secrets of Success 

IT IS THE PERSONAL TOUCH WHICH 

HOW TO STUDY 
in you, spare time when it suits YOU. You 
On your own time, you do not 00 ta your 
studies. the postman brings THEM TO YOU. 
There is nothing that a class-room teacher 
can show on a blackboard that we cannot 
show on • white paper. The lesson on a black-
board will be cleaned oft, but our lessons 
are PERMANENT. A class-room teacher 
cannot give you a private word of encourage-
ment, but a Correspondence Tutor can do 
so whenever your work deserves it. On the 
other hand, he can, where necessarY. Point 
out your mistakes PRIVATELY. DEPT. 76, THE BENNETT COLLEGE, SHEFFIELD 

COUNTS IN POSTAL TUITION 

TO STUDENTS 

LIVING ABROAD 
Or on the high seas, a good supply of lessons 
is given. 30 that they may be done in their 
order and despatched to us for examination 
and correction. They are then sent back 
with more work, and in this way a mn-
unuons stream of work is always in transit 
teem the Student to us and from us to the 
Student: therefore distance makes no 
difference. 
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VALUABLE CASH 
PRIZES TO BE WON 

in a fascinating 

Model-buildingContest 

* Full details for building 46-inch wing span 
Flying Scale Model Junkers 52/1 Air Liner. 

* First instalment on how to build Petrol-
driven Model Aeroplane, " The Comet 
Skyrocket." 

* All the Club news, constructional hints 
and tips. Heaps of Photographs Model-
building Competition. 

The Model Aeroplane 
Constructor. Price 6d. 
February Issue Now on Sale 

At all Bookstalls and Newsagents, or 7(.1. Post 
Free direct from the Publishers, The Model 
Aeroplane Constructor, 85 Manor Road, 
Wallington, Surrey. 

*A FREE Specimen Copy 
will be sent to New Readers on receipt of 
a P.C. This is a special offer to " Practical 
Mechanics' " readers. 

THE CORPATACT 
MANUFACTURING COMPANY 

BEG to advise their numerous Clients that they are 
specialists in the manufacture of all types of Capacity 

Operated Switch Gear, and undertake the design and 
manufacture of Electrical Mechanical equipment requiring 
expert staff. Spec alists in Burglar Alarm equipment, manu-

factured under our own Patents. 

ENQUIRIES INVITED 

Capacity Operated Advertising Switches a Speciality 
ONLY ADDRESS— 

THE CORPATACT MANUFACTURING COMPANY 

OWNERS 

IVER, BUCKS. 
OR THE REGISTERED TRADE MARK " CORPATACT 

THE HALLAM " NIPPER " 6-c.c., r 
BORE,t" STROKE. ILLUSTRATION 
HALF SIZE. ENGINE COMPLETE 
WITH COIL, TANK AND PRO-
PELLER. WEIGHT 10 oz. PRICE 
£4.0.0. SET OF CASTINGS AND 
PRINT, 10s. 6d. WE GIVE SERVICE 
CF SPARE PARTS AND REPAIRS 
BY RETURN OF FOST. BRITISH 

AND BEST. 

SEND 6d. FOR CATALOGUE 
DESCRIBING 12 ENGINES AND 
CASTINGS FROM 6 to 80 c.c. 

J. HALLAM & SON 
ENGINEERS, 

POOLE - DORSET 

ENGINEERING 
WORKSHOP PRACTICE 

This entirely new book provides a complete 
practical course of instruction in every important 
branch of engineering workshop methods, 
materials and equipment. It deals with the under-
lying principles, craftsmanship, machines, tools, 
measuring processes 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 and machines to the latest 
elaborate machines and methods employed for 
mass-production purposes. 

DATA AND RECIPES 

Apart from the mass of practical instructional and 
descriptive information given there 18 a wealth of data, 
formule, workshop recipes, hints and tips which render 
this book a valuable reference work for all connected 
with engineering workshops. 

SOME OF THE SUBJECTS 

Files, Chisels, Scrapers, Shears, Punches, Burnishers, 
Hand Screw-cutting Tools, Spanners, Vices. Various 
measuring methods. Verniers, Micrometers, Gauges, 
Optical Devices, Fluted and Twist Drills. Grinding 
Angles, Drilling Data, Small and Large Drilling Machines, 
Electric Drills, Practical Lathework in all its branches, 
Machining of Metals and Synthetic Materials. Tungsten-
carbide and Diamond Tools. Lapping, Honing, Cleaning, 
Polishing and Rust-protection of various metals. Grind-
ing Operations and Machines, Milling Operations, Cutters 
and Machines. Planing, Shaping, Slotting and Broaching 
Operations. Special Machines for Production Purposes. 
Plate and Bar Machines. Gears and Gear Cutting 
Methods. Templates, Jigs and Fixtures. Overhauling 
and Adjusting Machines. Millwright Work. Welding, 
Brazing and Soldering Metals. Forging Work. Sheet 
Metal Work. Foundry Work. Patternmaking Practice. 
Press Work. Engineering Steel and other Metals; their 
Properties, Testing. Hardening, Tempering and An-
nealing. Engineers' Drawings. Workshop 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 line and photographic 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) 
or a postcard. 

Address  

G.3. 
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'gird IMPORTANT GUIDE 
to SUCCESSFUL 

ENGINEERING CAREERS 
After months of intensive effort and research, we are 
pleased to announce that the 1937 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 Successfu! 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 
interesting matter, details of B.Sc., A.M.I.C.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, TELE-
VISION and AERDNAUTICAL ENGINEERING, 
BUILDING, GOVERNMENT EMPLOYMENT, 
etc., and outlines the unique advantages of our 
Employment Department. 

WE DEF INITELY GUARANTEE 

"NO PASS NO FEE" 
j If you are earning less than £ 10 per week you 

/ cannot afford to miss reading " ENGINEERING 
/ OPPORTUNITIES.- In your own interests, r" 
we advise you to send for your copy of this e 

enlightening guide to well-paid posts by filling re 
in and posting the coupon NOW. There is • 

no cost or obligation of any kind. • • 

BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 

410A, SHAKESPEARE HOUSE, 
17, 18 & 19. STRATFORD PLACE LONDON, W.1. / 

• e) 
• • ee. e Nk. . .•• ..• ..• 

\t§"ese 
e, 

g\t;'8e" ....• ....• 
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A Cable Railway 
A HALF-MILE long cable railway cros-

sing the Seine from the first floor of the 
Eiffel Tower is the latest idea for the amuse-
ment park of the 1937 International 
Exhibition. Passengers will be carried 
in aeroplane-shaped cars, the fare being, 
roughly, 18. 

Ever-greens 

GOLF greens that turn brown are now 
‘a being dyed a bright natural green in the 
United States. The dye costs 28 6d. a 
green, lasts a fortnight, is not washed out by 
rain, and does not harm the grass. 

The Photo-electric Cell Again 

SOUTHEND police and fire brigade have %Pbeen experimenting with a local man's 
invention, which detects burglars and fires, 
and telephones for the proper authority. 
This is just one more use for the electric eye. 

A New Motor-launch 

ON the Thames recently appeared a novel 
type of motor-launch. It is the fastest 

ever built in England and is destined for the 
Tigris and the Euphrates for river patrol-
ling. Its estimated fuel consumption is a 
gallon for every two miles. 

An Underwater Expedition 

W E learn that Sir Hubert Wilkins, the 
.explorer, hopes to have a submarine 

specially built for the purpose of making 
another scientific underwater expedition to 
the Artie. 

Linking the Baltic and Black Seas 
THERE is a possibility that the Baltic 

and Black Seas may be linked by a system 
of canals. The canals would link the 
Vistula and Dniester rivers. It is estimated 
that the cost of the work would be 
£10,000,000. 

An Italian Motor-flyer 
A SPEED of more than 100 miles an 
r-‘hour was reached by a new streamlined 
motor-train, which recently ended its first 
trials between Turin and Venice. The 
train consisted of three carriages locked to-
gether to prevent unnecessary wind resist-
ance, and to preserve the streamlining. It 
was driven by a motor of 1,100 h.p. 

Only One Television System 

THE Television Advisory Committee are now contemplating standardising the 
method of television transmission. Instead 
of two different systems there will be one— 
simplifying matters for the B.B.C., the radio 
manufacturers and the listeners. At 
present each of the two systems is taken 
alternately and every looker-in has to re-

EDITED BY F. J. CAMM 

VOL. IV. No. 41 

FEBRUARY 

I 9 3 7 

NOTES, NEWS, 
AND VIEWS 

adjust his apparatus each Monday while 
the B.B.C. changes studios, transmitters 
and lighting at Alexandra Palace. 

NEWNES 
'PACTICAL 
plbyte 

Showing the attractive 
appearance of the bound 

volunae of " Practical Mechanics." 

" Blind Landings" 
AT London's premier airport, landings, 

when visibility is almost nil, are now 
possible with the aid of a new radio" blind-
landing" system. 

SUBSCRIPTION RATES 

Inlaid and Abroad, is. 6d. per annum 

Canada - - 7s. per annum 

Editorial and Advertisement Offices : " Practical 
Mechanics," George Newnes Ltd. 

Tower House, Southampton Street, Strand, W.C.2. 

Phone: Temple Bar 4363. 
Telegrams: Newnes, Rand, London 

Registered at the G.P.O. for transmission by 
Canadian Magazine Post 

Two-day Transatlantic Mail Service 
RITAIN'S hope of starting a two-day 

1-"Transatlantic mail service this year lies 
in a £25,000 'plane being completed for the 
Air Ministry behind locked doors at Hat-
field, Herts. 

A New Transmitting Station 

ACCORDING to Mr. Guillon, the Resid-
ent-General, a 100 kw. station is con-

templated for Tunis, and the cost of the 
transmitter will be met by the French 
Government, 

An Electronic " Nose " 
THE General Electric Company of 

America recently announced that they 
had developed an electronic " nose " having 
a sensitivity about one-fifth of the human 
nose. It was developed for detecting 
minute traces of mercury vapour in the air, 
and consists of a photo-electric cell and 
associated apparatus. 

Telephones for Russian Villages 

OUT of a total of 1,470 village Soviets in 
the White Russian Soviet Socialist 

Republic, 1,215 are equipped with tele-
phones, and it is planned to instal tele-
phones in the remaining villages this year. 
A sum of one million roubles was expended 
in 1936 on the installation of telephones in 
the rural districts of White Russia. 

New Power Plant in Donetz Basin 
THE construction of a huge heat and 

electric power station with a capacity of 
800,000 kw., to be operated on coal dust 
from the waste of the coal concentration 
plants in the Donetz Basin, has been com-
menced in the Stalino district of Donetz. 
In order to meet the tremendous water 
requirements of the station (about 200 
million litres per hour when working at full 
capacity) an artificial reservoir of a volume 
of 52 million cubic metres will be built near 
the station. 

The Cup and the Grip 

W HEN one holds a cup of tea it is not 
always possible to obtain a firm and 

comfortable grip. An American inventor 
has designed a cup having at one side of 
the handle a thumb hole and a rectangular 
rib slightly greater in length than the hole. 
This device should prevent many a slip 
'twixt the cup and the lip. 

Corpatact Devices 
THE Corpatact Manufacturing Company 

of Iver, Bucks, wish to advise all agents 
and clients who are interested in Corpatact 
devices, that these can now be obtained 
direct from the manufacturer and patentee 
who is the owner of the registered trade 
mark " Corpatact." All enquiries will have 
immediate attention. 
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The Emitron Camera, or Electric Eye, in action at Alexandra Palace. 

BEFORE describing the modern 
methods of sending and receiving 
pictures by radio it is necessary to 

examine the history of television, although 
it is obviously impossible to cover every 
phase of its development in a short article 
of this nature. Stated briefly, it may be 
said that a picture is illuminated through 
a rotating perforated disc placed in front 
of it, with the result that the perforations 
will pass across the picture in a manner 
determined by the arrangement of the per-
forations. Some form of light sensitive 
device is then so placed that the light 
reflected from the subject is picked up, and 
thence converted into electrical energy 
which is sent out by a wireless transmitter 
in exactly the same way as the ordinary 
sound programmes with which we are all so 
familiar. In the first television systems 
to be used in this country the disc was 
perforated with thirty holes and these 
travelled across the picture from one aide 
to another, thereby dividing the picture 
into thirty separate lines, and hence was 
known as the thirty-line system. AB each 
hole travels up the picture it is seen that 
at any one moment there would only be 
one small part illuminated, but owing to 
what is known as the persistence of vision 
the re-created picture at the receiver end 
appeared as a complete element and not a 
series of dots. In order fully to understand 
the improvement of the modern systems it 
may be stated that the disc at the receiver 
end rotated at 650 revolutions per minute 
and that the actual size of the picture 
was about 2-1 in. by 1k in. and to enable 
it to be viewed in comfort a magnifying 
lens was placed in front of the scanning 
disc. 

A Detailed Explano 
Language, of the 

Transmission 

High-definition Television 
In the modern systems the scanning 

disc is still retained on the transmitting 
aide for many of the broadcasts, although 
a new type of scanning device is employed 
for certain direct transmission, as will be 
described later. In order to provide 
greater detail there are many more holes in 
the disc, and the disc is much larger. 
There are 240 holes, thus giving 240 lines, 
and there are 25 complete picture move-
ments per second. This means that the 
disc has to rotate at a tremendous speed, 
and to enable it to do this satisfactory it is 
housed in a special chamber from which the 
air is evacuated. The bearings are water 
cooled, and to ensure safety against acci-
dents the air pump and the water pump are 
interlocked with the electrical supply, so 
that in the event of failure the motor turn-
ing the disc is stopped. The actual speed 
of the disc is 6,000 revolutions per minute, 
and in the Baird Spotlight transmitter used 
at the Alexandra Palace two discs are used, 
one with the 240 holes arranged in four 
spiral traces of 60 holes each near the outer 
rim, and the other with a spiral slit which 
acts as a rotating shutter and thus only 
permits one hole to come into use at a 
time. 
A similar piece of apparatus is also 

employed by the Baird Company in con-
junction with ordinary cinema films, and 
these pass through a machine very similar 
to an ordinary cinema projector, but in-
stead of passing through in jumps as in the 
ordinary film it passes through at a steady 
speed. The artists in the studio are photo-
graphed by an ordinary cinema camera 
(using a 17-5 mm. film) and the film passes 
through a tank divided into six compart-

ments, where it is developed, washed, fixed, 
washed, passed before the scanning discs 
and 80 transmitted. There is a lapse of 
only thirty seconds from the taking of the 
picture to its radiation from the aerial in 
the form of electrical energy, and this system 
is known as the Intermediate Film Process. 

Telecine 
To add to the entertainment which may 

be provided in the studio ordinary cinema 
films may be scanned and broadcast in a 
manner similar to that outlined above, 
except, of course, that the developing and 
other processing tanks are not requited. 
This system of television is now generally 
used by manufacturers for research pur-
poses, as it avoids the necessity of a studio 
and living performers, and enables a scene 
or event to be repeated over and over again, 
which is ideal for comparative purposes. 

The Electric Eye 
Alternating with the above apparatus is 

that supplied by the Marconi-E.M.I. Com-
pany, and this is generally referred to as the 

Electric Eye." Its technical name is the 
Emitron Camera, and it is to all outward 
appearances a cinema camera. It is 
mounted on a travelling carriage with an 
operator behind it, and it may be swung in 
various directions just as in the case of a 
standard cinema camera. It is provided 

This illustration shows the internal arrangement of the 
Model T3 Baird Televisor. The large tube which is 

employed may dearly be seas.. 
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Of TIFIlTISION 
ation, in Nontechnical 
Modern Systems of Television 

4 and Reception. 

4 

Brb 

with a lens, and it " takes in" the scene in 
exactly the same way as a cinema camera, 
but it converts the scene into electrical 
energy without the intervention of the film. 
It is one of the most wonderful pieces of 
apparatus which can be imagined and en-
ables outdoor events to be televised and, 
owing to its mobility, it may be run along 
the ground so that a tour of inspection of a 
large stationary object may be transmitted 
or any similar arrangement carried out. 
The Marconi-E.M.I. apparatus also includes 
a tele-film unit similar to that already 
described, but in all of the transmissions 
employing the Marconi-E.M.I. systems a 
slightly different arrangement of the 
picture is given. Instead of a 240-line 
picture repeated 25 times per second, each 
picture consists of 405 lines, and each altern-
ate picture is interlaced with the previous 
one. In this way we obtain the equivalent 
of a frequency of 50 pictures per second, 
each picture consisting of 202.5 lines, and 
the line frequency being 10,125 lines per 
second. So much for the brief details of 
the transmitting systems, and now wo 
must examine the problem of reception. 

The Cathode-ray Tube 
As the definition is now so high, we can 

take advantage of more elaborate methods 
of reproducing the picture, and modern 
television utilises what is known as the 
cathode-ray tube. This may be considered 

A time-base unit with cathode-ray tube in 
position, which shows the size of the tube 

compared with ordinary valves. 

as a giant wireless 
valve, as it incorpor-
ates filament, cath-
ode, grid and anodes, 
and an electronic 
stream from the cath-
ode is employed ex-
actly as in a radio 
valve. In the cathode-
ray tube, however, 
the electron stream is 
passed between two 
sets of plates arranged 
at right angles to one 
another, and by ap-
plying various volt-

The G.E.C. television 
receiver removed born 
its cabinet. The doable 
time-base is in the fore-

ground. 

1 

WU° SPEAKER 

SOUND It VISION AMPLIFIER 

. CATHODE RAY TUSE 

ages to these plates it is possible to move the 
elect ron stream. At the end of the cathode-
ray tube the glass is brought out to a large 
surface, and this is coated on its inside with 
a special chemical which glows under the 
infhence of the electron stream. Conse-
quently, if the stream is drawn steadily 
from one side to the other it will trace a line 
of light upon the screen, and the four 
deflecting plates, as they are called, are 
connected to a special electrical circuit 
known as a time base, with the result that 
the voltages applied to the plates change 
in a regular order. This causes the spot 
of Eght on the end of the tube to travel not 
only across the screen but slowly down-
wards, and so a large rectangular light 
patch appears to the eye. In the modern 
receiver this is generally about 10 in. long 

FROM AERIAL 

I  

POWER PUCK 

T 

On the left 
is shown a 
diagram-
matic ar-
rangement 
of the com-
ponent a> 
sernblies of 
a G.E.C. 
television re-

ceiver. 

by 8 in. in height, and the number of lines 
must coincide with those at the trans-
mitter. Elaborate synchronising systems 
ensure that the spot in the receiver keeps 
step with the spot at the transmitter, and 
naturally a slight alteration has to be made 
at the receiver end in order to adapt it for 
the reception of the Baird or the Marconi-
E.M.I. systems as just described. 

The Vision Receiver 

The wireless signals are picked up by a 
standard wireless receiving circuit, and in 
order to preserve the high details special 
forms of coupling are employed and the 
transmissions take place on a very short 
wavelength so as to enable a full range of 
variation to be covered without interference 
with other stations. At present the 
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The Marconiphone Model 701 has a reflector to enable 
the vertical cathode-ray tube to be viewed. 

The Pye model shown here incorporates an auto-
radiogram. Direct vision is employed. 

The Philips receiver is fitted to a neat 
chromium stand to increase the height of 

the viewing screen. 

This is the smaller Ferranti Model, with a 
directly-viewed screen. A cathode-ray tube is 
also used in these receivers, a 10-in. diameter 
tube being provided and the approximate picture 
size being 9 in. by 7 in., with a colour image 
described by the makers as" electric light white." 
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This illustration of a relay of a Manneqvin Parade shows the studio technique when the " Electric Eye .' is 
employed. The" camera" is in the centre foreground, and the operator is wearing headphones. 

picture is sent out on a wavelength of 
45 megacycles, and the accompanying 
sound is transmitted by standard broad-
casting apparatus on a wavelength of 41-5 
megacycles. Thus, therefore, to receive 
both the picture and its accompanying 
sound, two separate wireless sets are 
required, but it is possible to arrange 
that only one tuning control need be 
used, by adopting a modem super-
heterodyne receiver. The variations 
in signal strength coinciding to the 
light and shade of the picture are ap-
plied to the grid of the cathode ray tribe 
and modify the strength of the electron 
stream, thus giving rise to a variation 
in the brightness of the spot on the end 
of the tube and in this way the picture 
is built up. The sound is fed to a 
loudspeaker just as in ordinary broad-
casting. 

Television Problems 
This, then, is a brief outline of the 

system as at present in use, but there 
are many problems to be overcome 
before a perfect picture may be seen 
in the home. Firstly, the quality pro-
vided by the vision receiver must be 
well-nigh perfect if the picture is to be 
free from distortion. Where slight dis-
tortion may be tolerated in a loud-
speaker, any marring of a picture will 
offend the eye. Owing to the very 
short wavelength used for the broad-
cast, interference is experienced from 
motor-car electrical apparatus such as 
sparking plugs, and thus the aerial at 
the receiving end has to be of a special 
type and erected as far from the road-
way as possible. Usually, best results 
are obtained when the aerial consists 
of a vertical wire measuring one half 
of the vision wavelength, and it is cut 
in the centre and two wires led away 
to the receiver. These are sometimes 
screened to avoid the picking up of 
electrical interference. 

Furthermore, the speed of the spot-
light trace on the end of the cathode-
ray tube must be exactly in step with 
the transmitter, and thus the time-base 
circuit must not only be well-designed 

and built, but must be placed in such a posi-
tion that it is free from interference with the 
remainder of the apparatus. In a modem 
television receiver, the various parts are usu-
ally built as separate units, as this not only 
facilitates testing, replace inents,etc., but also 

In this Marconiphone Television Receiver the reflected 
method of viewing the screen is employed. 

enables the apparatus to be disposed inside a 
cabinet to the best advantage, both from a 
point of view of convenience and of electrical 
efficiency. In the diagram of the G.E.C. 
apparatus which is shown, it will be seen 
that the sound and vision receivers are 
combined on one chassis, the time base on 
another and the power pack or mains unit 
on another. Extremely high voltages are 
employed with the cathode-ray tube, and 
it is usual to obtain 4,000 to 7,000 volts for 
the anode, so that very high insulation has 
to be obtained. The method of connecting 
these separate units together also has to 
receive careful consideration to avoid 
distortion of the picture due to interference 
from adjacent leads. 

The Future of Television 

The end of the cathode-ray tube is gener-
ally viewed direct, as the picture is suffi-
ciently large for adequate viewing by quite 
a number of people, and is sufficiently 
brilliant to be viewed in the home under 
ordinary domestic lighting conditions. 
In one or two receivers the manufacturers 
have placed the tube in a vertical position 
and the lid of the cabinet is provided with 
a reflecting plate or mirror, so that when 
placed at an angle of 45° the reflected 
image on the end of the tube may be seen. 
In one case, a small tube is employed in 
this way, and a lens is interposed between 
the tube and the mirror to provide a larger 
picture. The majority of pictures are 
brilliant black and white, but it is possible 
to obtain tubes which give a blue or green 
picture. So far it is impossible to provide 
a coloured picture, that is, one in which 

each part is reproduced in the original 
colours of nature. Attempts have been 
made experimentally to split up the 
scanning trace through filters to give 
a picture in natural colours, but have 
not been entirely successful. One 
method of achieving this object would 
be a spinning disc in front of the 
cathode-ray tube suitably divided into 
the three primary colours, the ar-
rangement being in effect that each 
picture is framed in each colour in 
turn, the transmission being so con-
trolled that the " light" portions of 
each picture are controlled by the colour 
value of the object or scene to be 
transmitted. In actual practice, of 
course, the three primary colours 
would have to be modified, as the 
source of light (the cathode-ray spot) 
is not truly white. There is, however, 
little likelihood of such an arrange-
ment being adopted for many years to 
come, and it is also questionable 
whether the present technique of trans-
mission allows for a sufficiently steady 
picture to be broadcast to enable the 
colour to be obtained. Attempts 
have also been made to project the 
image from the end of the tube through 
a lens so that it could be shown in an 
enlarged form on a screen. No doubt 
the time will come when the image 
will be projected stereoscopically and 
in natural colours, but this appears to 
be a long way off. Certain mechanical 
systems are being experimented with, 
in an endeavour to avoid the use of 
a cathode-ray tube and its limitations, 
but no details have been released by 
the people using these systems and 
consequently no details can be given 
other than that a rotating prism is 
employed in conjunction with a series 
of mirrors rotating at high speed. 
Whether or not this will provide the 
same results as the cathode-ray tube 
systems remains to be seen. 



The Arrangement of the Cathode-ray Tube and Chassis of the Cossor Television 
Receiver. The Picture is Reproduced on the 13k-in. Diameter Cathode-ray 

Tube, the size being Adjusted to Approximately 10 in. X n in. 
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THERE is probably no transport service 
in the world which expends so much 
time and money on progressive de-

velopment as the London Passenger Trans-
port Board. Thousands of pounds are 
spent yearly on experimental equipment 
and a huge staff is constantly working to 
increase the efficiency of the huge system, 
and comfort of the passengers. When one 
travels on the existing underground trains, 
and notes the efficient and comfortable 
standard which is maintained, it is some-
what difficult to imagine any possible im-
provement. The new tube trains, how-
ever, which are shortly to be put into ser-
vice, after exhaustive tests have been 
carried out, incorporate many new features 
designed to increase comfort and give in-
creased performance. 

More Room 
In the tube trains now in use, a special 

compartment had to be provided to accom-
modate the electrical equipment. On the 
new cars, however, this equipment is housed 
underneath the train in a specially designed 
cradle and thus the " engine-room" is 
eliminated 
and extra 
space is 
available 
for passen-
ger accom-
modat ion. 
A six - car 
train of the 
new type 
will have 
approxi m - 
ately the 
same carry-
ing capa-
city as a 
seven - car 
train of the 
existing 
stock. 
Each car 
will carry40 
passenge r s 
and have 
the usual 
two occas-
ional seats 
for use dur-
ing peak 
periods. 

r- i rri 
OF THE 

Many Novel Features are 

Incorporated in the New 

Electric Trains Shortly to 

be Put into Service by the 

London Passenger Trans-

port Board 

Improved Acceleration 
An existing six-car train has four 

driving motors, totalling 960 h.p., whilst on 
the new type twelve motors will be em-
ployed giving a total hone power of 1,656. 
The acceleration will be at the rate of two 
miles per hour per second and specially 
designed control system will insure a 
smooth " get-away." 

Fifty per cent. of the axles have been 
motored, this arranging for a greater pro-
portion of train weight to be available for 
adhesion. A multi-notch system of control 

N N 

A sketch of the trailer. 

is employed which, by cutting out the start-
ing resistance in small decrements, reduces 
current peaks and allows the accelerating 
currents to be increased much nearer to the 
slipping point than has hitherto been 
possible. 

Better Braking 
A new braking system has she been de-

vised which gives a rate of retardation of 
three miles per hour per second. The 
Westinghouse Brake 4IG Signal Company 
have co-operated in the production, by 
designing an entirely new type of brake for 
independent wheel braking. This system 
employs eight air-operated brake cylinders 
mounted on each bogie, complete with auto-
matic slack-adjusters. Electro-pneumatic 
control is the result of much experiment and 
the high rate of braking has been made 
possible by using an automatic retardation 
controller which keeps the deceleration 
practically constant over the whole speed 
range. This type of control allows in-
creased brake cylinder pressures to be used 
at the commencement of braking when the 
co-efficient of friction is lowest. This gives 

a gradual 
automat i e 
release of 
pressure as 
the friction 
co -efficient 
increases 
and the 
train is 
brought to 
a standstill. 

The Trac-
tion Motors 
The se 

motors 
have had to 
be specially 
designed 
for use in 
the limited 
space avail-
able. They 
are rated at 
138 h. p., 
giving a 
total horse 
power of 
1 ,656, as 
already 

Practical Mechanics 
Copyright 
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stated. The motors are mounted on the in-
side axle of each bogie and incorporate a new 
type of roller-suspension bearing in their 
design. 
The bogies are of all-welded construction, 

are fitted with 31-in, diameter wheels and 
the wheel base is 6 ft. 3 in. 

New Body Design 
Three of the experimental trains arc-

streamlined to reduce wind resistance when 

running on open stretches of line. A semi-
elliptical nose at each end of the car in-
corporates the driver's cab, whilst the 
windows have been brought out flush with 
the outside panels of the car. The window 
pillars, slimmer than hitherto and of tri-
angular section, give the general appearance 
of one long window and give a better out-
look. The bodies are carried on a welded 
steel underframe, the main longitudes of 
which have been constructed to form air 
ducts for use with the ventilating plant 
which is thermostatically controlled. Special 
gears and wheels with silencing devices 
have been incorporated and in some cases 
the car-sheeting has been sprayed with 
" anti-noise " composition. 

Steadier lighting has been arranged from 
an independant 50-volt supply, and diffused 
lighting fittings give adequate light without 
shadows. 
These fittings take the form of fluted 

oblong shades, housed in chromium-plated 
frames and are located in a line on either 
side of the centre roof section. 

• Each of the new cars is 52 ft. 5, in. long, 

An underside view 
of the car which 
shows Crompton-
West faceplate 

control gear. 

(Left) .4 wide 
angle of vision is 
obtained from the 
driver' scab. The 
seat has been 
turned towards 
the camera for 
this photograph. 

and is fitted with two double and one single 
air-operated sliding doors on either side. 
These are controlled electrically from the 
50-volt supply. 

Simplified Operation 
On existing stock the cars have to be 

interconnected by hand and thus a certain 
amount of delay is caused in coupling and 
decoupling. The new cars, however, have 
been fitted with fully automatic couplers 

which are operated by a push button in the 
driver's cab. This allows, not only the 
mechanical, but also the electrical and 
pneumatic connections to be made without 
the driver leaving his position. 
The semi-circular driving cab, of which a 

photograph appears, is a vast improvement 
on the existing type. As will he seen, 
three large windows give a wide angle of 
vision and automatic windscreen wipers are 
fitted. 
The driver's seat is situated in the middle 

of the cab and the " joy-stick" type of 
control is employed; one " joy-stick " is 
used for driving the train and the other for 
braking. 
The amount of time, money and thought 

which have been expended in producing 
these trains may be gauged, to some extent, 
by the details given in this article, and it is 
only due to constant and careful experi-
ment that we can claim, in Britain, to have 
the finest underground railway system in the 
world. 

(Left) An impressive view of a new train showing the 
streamlined driving cab. 

(Above) This interior view of one of the new cars shows the 
increased window space. The new lighting arrangement and 

novel handstraps are two features worthy of note. 
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Fig. 1.—The 2.4-c.c. "Er engine beside Kanga's 25-c.c. engine. 
Kanga was the first post-war petrol-driven record holder. 

Fig. 2.—A three-quarter rear view of the model described showing the 
clock, and the petrol tank can be seen mounted into the wing. 

A Petrol-Driven Model for 
and 3-c.c. Engines 2.5-c.c. 

THE 25-c.c. engine and the 3-c.c. engine 
sizes are now a proved success, and 
have enabled constructors to make 

really convenient sized light and portable 
models. 
The 2-4-c.c. " Elf " engine is used in this 

model. The 3-c.c. " Grayson Gnome" is 
already on the British market and there are 

By C. E. Bowden 
The British Petrol Model Aeroplane 

Record Holder 

must be supported by a larger wing surface 
to keep the wing loading low, but we must 

2 ° c;5e.s.e-r 
Zieeus 

63" 
— /75.'2"  

2 .,34  

'0 

not have too much weight or our very small 
2-5-c.c. engine will not be able to fly the 
model. We must therefore compromise. 
The model to be described is a successful 
compromise, and has proved itself an 
excellent flying model with good stability 
in reasonable weather. It is simple to 
build, and has various features in its 

D/NEDRAL ANGLE _ 

several others that will shortly make their 
appearance. Now, therefore, is the time 
to construct one of these really small 
petrol models. There is the danger, how-
ever, of attempting to make too small a 
model. 
A very small model for these engines can 

only be made if strength and general dura-
bility and the ability to withstand severe 
knocks is sacrificed. 
In America, where the general flying 

weather is far better, it is possible to pro-
duce very light petrol models by the entire 
use of balsa wood and paper covering. 
The size of the model can then be 
brought down, and yet the model will 
fly slowly, as a light wing loading is still 
obtainable. 

A Robust Model 

Here in this country we require a 
reasonably robust model which means a 
certain amount of weight. This weight 

Czocie 
-42» 1-E- -34 
Fig. 3.—A plan 
view of the 
model. Scale 
1 in. —= 12 in. 

— 22" 

, construction which help to keep 
4 1 weight down and yet retain a 

good factor of safety, and a robust 
model. 
The weight complete, ready for the 

air, is 2 lb., including clock control for 
duration of flight. A 24-c.c. " Elf " engine, 
obtained from a Canadian manufacturer, is 
installed, but any good 3-c.c. engine will be a 
success provided a suitable propeller of fine 
pitch is fitted which will allow the engine 
to revolve at about 3,500 to 4,000 r.p.m. 

It is a mistake to cut the re-
volutions down on these very 
small engines. They gain 

" their power on high r.p.m., 
which allows a good gas seal 
between piston and cylinder. 
A fine-pitch propeller of about 
12 in. diameter is usually very 
successful. The" Elf" uses a 
12 in. diameter and 6¡ in. 
-pitch. 
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It is possible to eut down the weight as 
the Americans frequently do by dispensing 
with the clock control for duration of 
flight, and limiting the petrol supply. 
But in this country I do not consider that 

this is desirable owing to its highly popu-
lated areas. In the interests of safety, the 
run of the engine should be controllable to 
within a second or so of any desired dura-
tion. There is then no danger of the model 
flying onside the flying field. Furthermore, 
a definite clock control makes the prelimin-

8 0 

- 4-  
3° 

/0 

3 1/2 " 

" bell " battery of 14 volts, and using a very 
small 3-volt rectangular 2-oz. battery for 
flight, because I find this size and shape 
more convenient for my method of battery 
installation. This will be explained later 
on under Ignition Details." I have not 
found that the 3 volts of such a small bat-
tery has damaged the coil. 
The cylinder is an aluminium casting 

with a thin steel liner. The bore is 0.542 in., 
the stroke il in., and the piston displace-
ment 21 c.c. The make-and-break mech-

Perea_ TAM-7 
':CLOCK r 

DOUBLE LINES DENOTE 3 Pzv Faemees 

REAmeneiza _ "X r8 "841-54 aPeyeefT 
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Fig. 4.—A side view of the model. 

ary test flights safe for the model, as will be 
explained at the end of this article under 
the heading " Flying the Model." 
A model of 14 lb. sounds attractive, but a 

controllable machine of 2 lb. is far more 
satisfactory, and it has been found that the 
model to be described can fly on about half 
throttle. This proves that the wing load-
ing is sufficiently light. Actually the model 
flies quite slowly and glides very well. 

It has been designed for stability and ease 
of construction rather than beauty of line, 
although in actual fact the model looks 
quite well. 

The Engine 
The " Elf " engine was one of the first, if 

not the first, really small engine of 2.4-c.c. 
that was put on the market commercially. 
It has set the fashion for another reduction 
in size for commercially supplied engines. 
It is a four port two stroke. 

Fig. 1 shows the " Elf " engine, side by 
side with a 25-c.c. engine, and gives some 
indication of its minute proportions. 

I now have two of these engines, and both 
are excellent little power producers. There 
is, of course, no import duty on the engine, 
as it is of Canadian manufacture. The 
engine is very carefully made and naturally 
to very fine limits, and therefore requires 
careful running in on the bench with fre-
quent applications of extra oil. This can 
be done whilst the modelis being constructed 
if the little engine and its wooden base upon 
which it is mounted are screwed down to 
the bench. 

Its chief peculiarity besides the smallness 
of its size is the fact that three piston rings are 
fitted to the piston, whereas on most small 
aero commercial engines to-day, the piston 
are fitted without rings. The next most 
noteworthy point about this engine is that 
a 2 oz. coil and 4 oz. condenser are used, and 
the coil operates on only 14 volts with a 
special miniature Champion sparking plug. 
The engine will therefore run on two 14-volt 
" pencil " flash-lamp cells which, together, 
weigh 1 oz. The ignition weight is thus 
cut down considerably, as the ordinary 
6-c.c. and 10-c.c. model engine uses at least 
a 4-volt battery for flight. Actually on my 
model I have been starting on a ground 

anism is of miniature automobile type. 
The carburetter is of the single jet type and 
fed from a float chamber. 
The engine weighs 4 oz. The spark coil 

and condenser weigh 24 oz., and the pro-
peller about 4 oz. The engine runs, with 
the normal standard propeller provided, at 
about 3,500 r.p.m., when it produces 243 lb. 
per brake horse power hour. The engine 
runs approximately 40 minutes on one 
ounce of fuel at this speed, and with the 
propeller supplied, the engine develops a 
static thrust of 9 oz. The carburetter has a 
petrol adjustment screw but no air adjust-
ment. A mixture of petrol and oil be. 
tween 8 to 1 and 10 to 1 is suitable. The 
engine is very sensitive when warming up, 

Fig. 5.—T h e 
general range-
ment ar of the 

fuselage. 
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model from Figs. 3 and 4, which shows all 
dimensions necessary. Fig. 5 will also help 
both at this stage and later when the fuselage 
and its fittings are being made. 
The cheapest way to make this drawing 

is on ordinary white kitchen paper which 
can be bought in long rolls at Woolworth's, 
or any stores. Next a stout board that will 
accommodate the fuselage side elevation 
must be obtained. The drawing of the 
fuselage side view is then placed on this 
board. The drawing is then covered with 

greaseproof paper, so that the 
drawing can be seen through the 
paper, but the fuselage construction 
will not become stuck to the draw-
ing by glue. Construction of the 
fuselage can now begin. 

The Fuselage 
This is almost entirely made 

from balsa wood, but, due to its 
construction, is very strong. It is 
of rectangular form in order that 
it shall be simple to construct for 
the newcomer to model work. The 
top and bottom longerons are of 
fin. by kin. square " medium" 
balsa wood. These longerons are 
laid along the longeron lines on the 
drawing and are kept in place by 

means of small pins on either side. Two 
longerons are placed in position top and 
bottom, one above the other, so that both 
sides of the fuselage are made simultane-
ously. 
Now 4-in. by 4-in. balsa uprights are 

glued in position everywhere except at No. 
1, 3, 7, and 13 formers (see Fig. 4). At these 
special positions 3-ply wood formers are 
placed because these are the points where 
wire fittings and strains occur. These 3-ply 
formers, except No. 1, are all cut from 116- in. 
thick 3-ply and well fretted out in the centre 
for lightness. They are of rectangular 
shape and their dimensions can be drawn out 
from the side elevation and the plan view 
of the full-sized drawings. No. 1 former is 
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and requires the spark well retarded. The 
starting is normally easy provided the 
minute petrol ducts are kept clean, and the 
contact breaker points are also kept clean. 
The piston is an aluminium casting and 

has three piston rings. 

The Drawing 
A full-sized drawing must be made of the 
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made from 1 in. thick 3-ply as it is the nose-
piece and has to withstand extra strain. 

Before fitting these 3-ply formers, all the 
uprights must be glued in and the glue set 
hard. To keep the bottom set of uprights 
from sticking to the top through any excess 
of glue, little slips of grease proof paper are 
pushed between the bottom and top 
longerons where the uprights meet the 
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Pig. 6.—A :front and rear view of the wooden pattern 
cast dektron mounting for the " Er or other 3-c.c. 

longerons after the bottom set of uprights 
are glued into position. The top set of 
uprights can then be glued into position. 
After all are set hard the pins can be re-
moved from either side of the longerons, and 
the two fuselage sides can be separated. 
The rectangular 3-ply formers can now 

be inserted and lightly bound and glued to 
the longerons in their correct positions. 
Lavo fitting No. 1 or nosepiece former 

Fig. 7.—A view of the model in flight. Fig. 8.—The finished model, showing the clock mounted just behind the wing. 

• 

until we have discussed its special shape and 
construction under " Engine Mounting." 
A streamline rail end to the fuselage is 
made from a small piece of solid balsa wood. 

The Engine Mounting and Fuselage Fittings 
The engine is mounted on a detachable 

nosepiece which is an electron casting. 
Fig. 6 shows details of this mounting, whilst 
Fig. 5 will show it in position on the fuselage. 

This mounting will save endless damage 
to both the engine and the fuselage for it is 
kept in position to the fuselage by rubber 
elastic bands, and can, be knocked out if 
the model makes a bad landing or strikes 
any object that it was not intended to fly 
into. 

It will be observed that the mounting 
is located to the circular No. 1 former by a 
raised square built integral on its back 
plate which fits into a square cut out in the 
No. 1, I in. thick, 3-ply circular former. 
There are wire hooks on the mounting and 
wire hooks bound on to the No. 3 former 
(3-ply). Elastic bands of just sufficient ten-
sion to take the engine thrust keep the 
mounting hard up to the nose former. 
The idea is simple, but extremely efficient, 

for not only does it prevent damage if the 
rubber tension is correct and the mounting 
can knock out, but it allows the engine to 
be withdrawn in a moment for adjustments, 
and it also allows alteration of thrust line 
and offset thrust to be made when testing 

• 
for a 

engine. 

the model by inserting wood pack-
ings of various thicknesses until the 
necessary corrections are made. This 
will be explained later under " Flying 
the Model." 

There are two methods of making 
this mounting. No.1 method, although 
it may sound more difficult, and per-
haps the only real difficulty in the 
whole model, is far the best method. 
A casting is made in elektron which 

is a very light alloy, 40 per cent. 
lighter than aluminium alloy. 
A simple wooden " pattern" is 

made up in 3-ply wood in. thick as 
in Fig. 6. The pieces of wood are glued 
and pinned with very fine model nails. 
The pattern is then sent off to the 

Birmingham Aluminium Casting Com-
pany, Smethwick, Birmingham, who 
will make up four or half a dozen 
castings for a shilling or two each. 

These castings can be used for future 
engines, and the nosepieces are standard-
ised 80 that engines will be interchangeable 
on the other models that the constructor 
will doubtless make. 

If the constructor thinks that this casting 
method is too expensive or not worthwhile, 
it is possible to make a similar nosepiece up 
with brass brackets bolted up to a 3-ply 
circle and a 3-ply square bolted up to the 

rear of the circle. This method is satisfac-
tory, but not's° rigid, of course, as the brass 
brackets may bend and become damaged. 
It is also heavier. 

BRASS TUBES ATTACHED 

BOUND & 
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The rest of the model is comparatively 
plain sailing. 
Now look at Fig. 5, and it will be seen that 

there are various wire hook fittings that 
must be attached to the 3-ply formers by 
binding with thread and glue. 20 s.w.g. 
piano wire will do for these. 

First of all there are the hooks looking 
forward from No. 3 former. These allow 
elastic bands to hold in the engine. Then 
on the same former there are hooks looking 
upwards. Also at former No. 7. These 
hooks accommodate elastic bands to keep 
the wing in position. At former No. 13, 
there are similar hooks to keep the front end 
of the tailplane in position, whilst there is a 
single hook right at the stern of the fuselage 
to keep the stern of the tail down by means 
of a hand from this hook to a hook fixed to 
the bottom end of the rudder or fin. 

These wire hooks am all located about 
1} in. from the top run of the fuselage so 
that no unsightly bands go round or crush 
the fuselage, and yet there is sufficient 
elastic band to cause a springing effect, to 
prevent damage to either wing or tail unit 
if it receives a blow. 
The undercarriage is detachable (see Fig. 

9). Therefore two brass, or better still, if 
obtainable, two duralumin tubes are bound 
across the bottoms of formers Nos. 1 and 3. 
These are also glued, and have to accom-

modate 14 s.w.g. wire prongs. Two smaller 
tubes are bound across the fuselage at for-
mers 13 and 14, for the detachable tail 
wheel. Finally a wire hook is placed point-

ing downwards on each 
side at former No. 7. An 
elastic band passed from 
these hooks and around 
the bottom of the fuselage 
will keep the little rectan-
gular battery for flight up 
to the bottom of the 

fuselage. 
A few strengthen-

ing stringers of /18. -in. 
by spruce are 
placed around the 

nose between Nos. 
1 and 3 formers. 
These help to 
merge the rectang-
ular fuselage into a 

rounded nose 
(see Fig. 5.) 

(To be 
continued.) 

TO FUSELAGE 

14 S. W.G. SPRING STEEL WIRE 

Fig. 9.—Details of the main chassis. 
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TI LATIEst 

A Southern Suburban electric train. 

QUITE a new interest has been created 
in the interesting hobby of model 
railways by the advent, last year, of 

an entirely new system of small gauge electric 
railway, introduced by Messrs. Bassett-
Lowke, Ltd., of Northampton. 

New Methods of Construction 

This railway, known as the Trix Twin 
Train, is " 00" gauge of I in. between rails, 
and incorporates many new methods of con-
struction. The locomotives are propelled 
by specially designed electric motors 
working off either 14 volts a.c. or 12 volts 
d.c., with a system of wiring the track and 
control whereby two trains can be operated 
on the same track at the same time, re-
versing, stopping and starting, the common 
return being made through the centre rail. 
The track also has the special feature of being 
mounted on a moulded Bakelite base with 
neat snap connections, making it rigid when 
built, yet easily detachable for transport 
and packing. 

Accessories 

Twin train accessories include goods 
vehicles of every type, overbridges, signals, 
electrically controlled points, buffer stops, 
and, last but not least, an excellent rango of 
station buildings. 

Mr. C. Grasemann, Publicity Officer of the 
Southern Railway, was quick to realise the 
potentialities of this novelty and, in col-
laboration with him, Messrs. Bassett-Lowke 
Ltd. have just placed on the market an 
actual scale model, representing one of the 
new electric trains, which will run on 

N TWIN 1FIRAIINS 

Further Developments 
in Gauge " 00" 

the London-Portsmouth service, when the 
electrification of this line is finished in June 
or July. This model outfit consists of motor 
coach, two trailing coaches, an oval of 

The motor-coach chassis showing the motor and reversing mechanism. 

track, controller and connection, complete 
in a distinctive box, and costs 55s. To 
maintain the correct outline and detail of 

A model of the Southern Electric motor-coach 

the new " Southern Electric" the electric 
motor and reverser had to be entirely 
redesigned, the motor being incorporated in 
the front bogie of the coach and the 
reversing mechanism in the rear bogie. The 
result is most successful and the general 
appearance and outline most realistic. 

Restaurant Cars 
Besides the 1st-class coach and the brake 

third supplied in the set, Messrs. Bassett-
Lowke, Ltd., are also making Restaurant 
Cars and 1st and 3rd class Composite 
Coaches. All the vehicles are bogie ones 
fitted with automatic couplings, and are 
nearly 7 ins. long. The general arrange-
ments are standard with the steam train 
sets now on the market, but this model is 
the first attempt to give a real scale appear-
ance to the " 00 " gauge Twin Trains. 
The set is made up in an attractive box 
covered with green enamelled paper and a 
multi-coloured label specially designed by 
the Southern Railway Company. 

Unique Trains 
This is one of the most unique trains sets 

over placed on the market and should do 
much to popularise the well-known electric 
system of the Southern Railway, which 
already has 1,396 miles of track electrified 
and 2,294 electric vehicles in service. 

This fascinating model set is now obtain-
able from Northampton or from the retail 
Branches of Bassett-Lowke, Ltd., at 112, 
High Holborn, and 28, Corporation St., 
Manchester. All the leading toy dealers 
will also have this new line on show. 
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The Theft of Cycles " 

TWO officers from Scotland Yard 
recently called at my office, not 
to arrest me as perhaps many of 

my enemies might wish, but to ask my 
assistance in drawing the attention 
of cyclists to the great increase in the 
theft of bicycles, and to ask their 
co-operation in making it easier for 
the police to restore those bicycles, 
when they are found, to their rightful 
owners. Thousands of bicycles are 
stolen every year, and in many cases 
once the thief has achieved the object 
of the theft, namely, to escape from 
the police, or to escape from the scene 
of another crime as quickly as pos-
sible, he abandons it. 

In many cases the police are unable 
to identify the machine from the 
meagre description which the owner 
gives to the police in the district in 
which its loss is reported. It is of 
little use to tell the police that you 
have lost a B.S.A. bicycle. They 
probably have hundreds of them. 
It is necessary for you to give the 
frame number, description of the con-
dition of the bicycle, and a list of acces-
sories. A good deal of this trouble 
could be avoided if every owner of a 
cycle kept a note in his diary, and at 
home (to avoid any possibility of it 
being mislaid), of the frame number. 
Additionally, he should write his name 
and address and the frame number on 
a postcard, using ink or an indelible 
pencil, roll it, place it in the seat 
pillar tube and .plug the end of the 
latter with a cork. 
My associated paper The Cyclist 

has dealt with methods of foiling the 
cycle thief in recent issues, and I regu-
larly receive letters from readers of it 
asking my assistance in the recovery 
of a bicycle which has been stolen. 

The Army, the Navy and the Air 
Force 

QWING to the shortage of recruits 
for the services I understand that 

conditions of service are to be made 
considerably easier in the future. In 
the past it cannot be denied that the 
Army and the Navy have not held out 

much attraction for recruits. You do 
not expect armchairs and feather beds 
when you join one of these services, 
but a good deal of the brusqueness of 
the Sergeant Major is unnecessary and 
has acted as a deterrent. A little 
power given to a man who has risen 
from the ranks will sometimes turn 
his head. The justice meted out to a 
private with a grievance has often 
been of primordial character. All 
that is to be changed, and those 
readers who are on the threshold of a 
career should bear in mind that both 
of these services offer excellent oppor-
tunities to men of the right physique 
who do not object to the necessary 
discipline and who are not squeamish. 
The Air Force is a branch of the ser-
vice which in the future will probably 
become the senior service. The op-
portunities in the Air Force are 
numerous. I shall be glad to advise 
readers as to the best methods of 

leave me quite cold. It is the correct 
function of a periodical to criticise, to 
comment, and even to advise. At a 
period when it seems almost indecent 
to tell the truth, the press of this 
country is still a free press, though it 
may be muzzled in political directions. 
A technical journal is not fettered nor 
shackled in this way; and when you 
disagree with my point of view, it is 
always wise to remember that quite 
often I disagree with you! 

Contributions from Readers 

ON my desk is a note from a 
reader who wants to enter journa-

lism. He thinks that by taking my 
advice and by my influence his entry 
to the street of ink could be rendered 
more easy than by treading the thorny 
paths of provincial journalism and 
encountering the hard knocks of 
adversity which are the lot of the 
struggling scribe. My advice is that 

entering any of these services. there is no royal road into any pro-
fession, nor is there any reliable means 
of avoiding the drudgery from which 
valuable experience is gained. To 
those who aspire to write for technical 
papers I would say this: Get a job in 
a factory, become apprenticed, apply 
the knowledge you have gamed at 
school, spend at least five years in this 
way, gain experience with a variety of 
firms, and then you will be able to 
write for the information of others. 
A youth of seventeen cannot be 
expected to do more than regurgitate 
the knowledge he has gained at school, 
and editors have no need to buy such 
material, which cannot bear the stamp 
of authority. 

The Truth MY views are not necessarily 
yours, and it is quite possible, 

as I indicated when I started this 
feature, that you will disagree with me 
at some time or another. I mention 
this because a reader wrote to me the 
other day violently disagreeing with 
my remarks about inventors. 

Letters from readers are always 
welcome, and I carefully read and 
reply to all of them. Tho-se, however, 
who threaten to discontinue their 
purchase of the paper unless I publish 
more matter about a certain subject, 
or refrain from expressing criticisms 
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Fig. I.—Ede/ma:Ws Whistle. 

GALION'S WHISTLE 
MICROMETER ADJUSTMENT 

PISTON 
aRADUATIONS 

SOUND, as everyone knows nowadays, 
is due to vibrations or waves. Sound 
waves which are capable of being 

heard by ordinary human beings range 
from about 60 to 40,000 semi-vibrations a 
second, whereas those undulations which 
we know as heat, begin at 65,000,000 vibra-
tions, whilst visible colours range from 400 
to 900 trillions. 

Let us consider, very briefly, the compass 
of the notes given by one of the best known 
musical instruments—the organ—which 
occupies the whole field of audible vibra-
tions, nearly 10 octaves; the piano has about 
7 octaves. The pipes in an organ vary 
immensely in both length and breadth, and 
a Galton's whistle is nothing more or less 
than a minute organ pipe. 
For special purposes, pipes have been 

constructed varying in length from 20 
metres to 0.5 millimetres and in frequency 
from 8 p.p.s. to 100,000 p.p.s. 
Now the limit of audible sound vibrations 

vary considerably in different people, many 
people being incapable of hearing the chirp 
of a grasshopper or the twittering of 
sparrows, whilst there are others who claim 
to have heard specially constructed tuning 
forks giving vibrations of about 70.000 a 
second. These intensely shrill notes pro-
duce an undefinable uneasiness in a person 
which lingers for some time. There is 
little doubt that some animals hear sounds 
quite inaudible to human beings. Human 
audibility also varies with age. 

Pure Notes 

In experimental acoustics, first import-
ance attaches to those sources of sound 
which emit pure notes, consisting of a single 
fundamental tone unaccompanied by har-
monics or overtones (see Fig. 2). The flute 
and diapason pipes of an organ give the 
nearest approach to purity. Tuning forks, 
when vibrating in their simplest manner, 
give remarkably pure notes, and another 
extremely good example is an ordinary tin 
whistle. 

Galton's Whistle 

In order to determine the limit of audibil-
ity in human beings and as far as possible 
in animals, Galton devised a miniature 
organ pipe in the form of a whistle provided 
with certain adjustments, blown by means 
of a rubber pressure ball similar to that 
used on scent sprays (see Fig. 3). 

Experiment with Whistling Kettle 

If you happen to possess a whistling 
kettle try the following experiment. Half. 
fill the kettle with water and place it on a 

BY V+ E+ JOHNSON ,- M+A+ 

RUBBER TUBE 

WITH THIS TYPE OF 
WHISTLE IT IS POSSIBLE 
TO DETERMINE THE 
LIMIT OF AUDIBILITY OF 

THE HUMAN EAR 

gas-ring, with the gas turned half on, and 
leave it until the kettle is whistling shrilly. 
Then slowly turn the tap full on, noting the 
rise in note until it becomes quite inaudible. 
This experiment will illustrate, in a very 
intensified form, what you actually hear with 
a Galton's whistle 

A Very Simple Type of Galton's Whistle 

Obtain an ordinary penny tin -whistle— 
it must be one that whistles with all the 
holes closed. Cut the whistle in two, just 
above the top hole, and discard the bottom 

Fig. 2.—In experi-
mental acoustics, 
first importance— 

IMPURE /VOTE 

AAA 
PURE NOTE 

—attaches to those 
sources of sound 
which emit pure 
notes. 

half. Next, take a piece of metal rod 
which will just go in the bottom (un-
fortunately these whistles are slightly 
tapered) and push it into the whistle, 
blowing gently and evenly through the 
whistle at the same time. 

It will be found that the note rises as the 
column of air is shortened. 
Now construct a similar whistle, some-

what longer, out of tin, copying the 
whistling production part of it. The 
whistle must be the same bore its 
entire length, and you will now be 
able to push a close-fitting metal rod 
up it as far as the whistling aperture. 
You will now have a true Galton's 
whistle in its simplest form, more 
especially if the bore of the cylinder 
is not more than a quarter of an 
inch—the less the better. Now fit a 
piece of rubber tube and two 
rubber balls, one of which 
should be enclosed in netting 
(see Fig. 3). Next fit on to 
the end through which the 
moving piston travels, a screw 
piston and a micrometer 
gauge and you can measure 
the length of the column of 
air and the pitch of the note 
depending on it. 

Fig. 3.--Galton's miniature organ pipe in the form of 
a whistle which was blown by means of a rubber bulb. 

The instrument as thus described can be 
purchased from scientific instrument ma-
kers for a little under a pound. 
An improved instrument with a much 

finer tube and capable of going in a case 
which would fit in a waistcoat pocket and 
fitted with a scale, showing the pipe 
length and frequency, can be purchased for 
two pounds. 
You can graduate your micrometer as 

you like, but usually it is, I think, graduated 
in centimetres (the distance between two 
consecutive threads on the piston screw) 
and millimetres, i.e. ten divisions on the 
turning head. 
The best way of calibrating a Galton's 

whistle is probably by means of what is 
known as the Cathode-ray oscilloizraph for 
which see Neuntee Television and Short Wave 
Handbook. If the whistle be used with a 
standard air pressure, you can obtain re-
productibility in the pitch of the note 
emitted, provided the temperature remains 
or is kept constant. Sounds above human 
audibility can be detected by means of the 
sensitive flame method. 

Edelman's Galton's Whistle 

This very scientific whistle is a type of 
small organ pipe consisting of a very short 
cylindrical pipe with a sharp edge, upon 
which is directed a blast of air from an 
annular nozzle. The pitch of the note can 
be varied by moving a piston at the closed 
end of the pipe—by means of a micrometer 
screw shown on the left in Fig. 1. The 
distance of the nozzle from the pipe re-
quires adjustment to suit sounds of varying 
pitches and the micrometer on the right is 
used for accurately setting this position. 
So far as human audibility is concerned 
only a few nozzle settings are necessary. 

PISTON 
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Smeaton's lighthouse, 
now on the Hoe, 
Plymouth. Smeaton's 
ideas were so successful 
that all modem light-
houses are built on the 

same plan. 

The Conquest of the 
Eddystone Rock 

By G. Low, ER.G.S. 

The Eddystone is the highest summit of a vast Reef of Rock, 
about Fourteen Miles South-west of Plymouth 

THERE are few more splendid examples , 
of human skill, courage, and inventive 
genius than the building of the Eddy-

stone lighthouses. The work was one of 
enormous difficulty and danger, and, even 
when completed, disaster again and again 
overwhelmed the slender tower in the midst 
of the waters, but in spite of this there has 
been a warning beacon on this deadly reef 
for nearly three centuries, and thousands of 
lives have been saved thereby. 
The Eddystone is the highest summit of 

a vast reef of rocks, which lies in deep water , 
right in the track of shipping, about four-
teen miles south-west of Plymouth. I 
When the wind blows up the Channel 

these rocks become the centre of a frightful 
vortex of raging waters from which no ship ' 
could hope to escape. The need for a light-
house was fully understood for many years 
before a man could be found with the skill 
and courage to build one. 

Difficulties 
The difficulty was twofold. The lower 

part of the tower had to be built below high-
water level, and even at low water the rocks 
are swept by rollers which completely 
cover it, so that the workmen had to wear 
life belts, and cling to iron stanchions for 
dear life. Only three hours' work a day is 
possible at this stage of the work, and that 
only in very calm weather. If in spite of 
all this the foundations were successfully 
laid, they would immediately be subjected 
to a stupendous battering from the waves. 
Great waves rush in at a speed of sixty miles 
an hour and exert an enormous pressure on 
the work. On the coast of the mainland a 
pressure of three and a half tons to the square 
foot has been recorded, and there is reason 
to think that this tremendous figure has 
often been exceeded on the exposed Eddy-
stone reef. 
The first of the Heroes of Eddystone 

was Henry Winstanley, a country gentle-
man living at Littlebury, Essex. He was 
an amateur scientist, and an eccentric 
genius who loved practical jokes, as his , 
friends knew to their cost. A guest kicked 1 
an old slipper on his bedroom floor, and [ 

. immediately a ghost rose before 
I him. In another room there was 

a trick chair, which flung out its 
arms and held fast the visitor 
who sat in it. It was no doubt 
owing to this eccentric twist in 
his character that we owe the 
remarkable shape of Winstanley's 
Lighthouse, which, as can be seen 
in the illustration, is more like a 
Chinese pagoda than anything. 

Started in 1696 
He started in the summer of i 

1696, and succeeded in fixing 
twelve iron tie-rods in the rock 
before the autumn gales stopped 

all work. The next summer a solid, round 
pillar was constructed, 12 ft. high and 14 in. 
in diameter, and bound to the tie-rods. 
In the third summer the pillar was enlarged 
by two feet at the base, and carried up to 
a height of sixty feet. Supposing that this 
was lofty enough for safety, Winstanley 
and his men determined to remain on the 
tower to finish the work, but the waves rose 
to the summit of the tower, so that they 
were almost drowned and their provisions 
were all spoiled. They were rescued 
eleven days later. The fourth year was 
spent in enlarging the structure, but its 

• r 

Winstanley's lighthouse, which, as can be seen, is rather 
like a Chinese pagoda. 

wide, open galleries and fantastic projec-
tions could not resist a great gale. In spite 
of this it stood for seven years, and the 
builder was so proud of his work and so con-
fident in its strength that he rashly said he 
would like to be beneath its roof in the 
greatest storm that ever blew. 

A section of Smeaton's lighthouse. 

His wish was fulfilled in November 1703. 
A frightful gale raged all night, and Win-
stanley and the keepers were swept away. 
No vestige of the tower remained. 

A Constructive Genius 
Three years later John Rudyerd began 

another. Although he was a silk mercer 
by trade, he seems to have been a con-
structive genius. He determined to build 
a tower which should offer as little resist-
ance to the wind as possible, so instead of 
a polygon he chose a circle for his plan 
and made the exterior of the tower quite 
smooth. It was 92 ft. high and took four 
years to build. Instead of twelve tie-rods 
he had thirty-six, each sunk from twenty to 
thirty inches deep in the rock. The rods 
were perforated with holes, 252 in all, by 
which they were clamped to the timbers 
with jagged spikes. The lower part of the 
tower consisted of oak beams and courses 
of stone, all joined to each other by iron 
clamps. The upper part was all timber. 
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A section of the present Eddystone lighthouse. 

Rudyerd's Lighthouse was an absolute 
success so far as resisting the winds and 
waves was concerned, but it was destroyed 
by another element—fire. 

It was completed in 1709, and in Decem-
ber 1755 the top of the building caught 
fire through some mishap with the candles 
used for lighting. The keepers tried to ex-
tinguish the flames with buckets of water, 
but it is no easy task to carry water to the 
top of a ninety-two-foot tower. They were 
driven down stage by stage, and finally had 
to get on the rock, whence they were res-
cued by a boat which put off from Ply-
mouth when the fire was observed. One 
of the keepers died twelve days after, and 
when a post-mortem examination of his 
body was made, a mass of lead weighing 
nearly half a pound was found in his 
stomach. He had swallowed the molten 
lead when trying to put out the fire. 

John Smeaton 
The third lighthouse on the Eddystone 

Rock was built by John Smeaton, and 
work began a year after the second had been 
destroyed. Smeaton decided that the two 
previous towers had been deficient in 
weight, and he announced his intention of 
building a tower so solid that the seas should 
give way to the lighthouse, and not the 
lighthouse to the sea. Also it must be fire-
proof, and so would be built of stone. 

It might be mentioned that Smeaton's 
ideas were so successful that all modern 
lighthouses are built on the same plan. 
When working out his design he kept be-
fore his mind the outline of a stately oak 
tree. 
Every foundation-stone was dovetailed 

to the rock and also to its neighbours, and 
as the courses rose every stone was locked 
to its fellow and a hard plug of marble 
projected into the course above. As the 
foundation and lower part of the tower 
were constantly swept by waves before the 
cement could dry, Smeaton's greatest fear 
was that the cement might be washed out 
of the joints before it could set. 
He overcame this difficulty by two clever 

ideas. In order to make certain that no 

stone could be moved by the utmost force 
of the waves, he inserted a number of oak 
wedges in grooves between the stones, 
which when wetted by the sea-water would 
lock everything solid. All joints were 
filled up with cement and covered outside 
with plaster of Paris, which set hard 
quickly and kept the water, out of the 
cement. 
During the first summer nine courses of 

masonry were laid, and at the end of the 
next the solid part of the tower was com-
pleted, 35 ft. above the base. 
The whole job was finished during the 

fourth summer, the lantern being 72 ft. 
above high-water level. 
Smeaton had three narrow escapes dur-

ing the progress of the work. Once he was 
nearly drowned when his boat was caught 
in a tremendous storm, once he fell over the 
rock and dislocated his thumb, and finally 
he was almost smothered. A charcoal fire 
was being used within the tower for melting 
lead, and Smeaton was overcome by the 
fumes. Fortunately his men found him, 
and dragged him into the open air, where 
he was revived with buckets of cold water. 
Smeaton's Lighthouse still stands, but it is 
no longer on the Eddystone Rock. 

Rocked Dangerously 
It successfully resisted the wind and 

waves till 1882, when it had become unsafe 
through the undermining by the waves of 
the rock upon which it stood. The tower 
remained solid but the rock was breaking 
away, and the lighthouse rocked danger-
ously in gales. 
A bigger and better Eddystone Light-

house was then built by Mr. J. N. Douglas, 
Chief Engineer to Trinity House, who had 
already built the magnificent " Wolf," and 
" Bishop " Lighthouses. Mr. Douglas had 
the advantage of working in the age of 
steam machinery, and so easily surpassed 
Smeaton's great achievment. 
The new Eddystone Lighthouse contains 

2,171 stones; that is, 4,668 tons of masonry. 
Smeaton's contained only 988 tons, and had 
four living-rooms. The new tower has nine 
living-rooms, each larger than those on the 
old tower, and is 130 ft. high, as against 70. 

A sketch showing Smeaton's lighthouse and its 
successor—now on the Eddystone. 

Lighting Facilities 
Electric light was proposed, but was re-

jected because it was thought there was 
insufficient space for the engines and 
dynamos, and it was feared that the vibra-
tion would endanger the tower. Oil lamps 
were installed in 1882, with an illuminating 
power of 250,000 candles, or about six 
thousand times as much as Smeaton's 
original light. 

If we stand on Plymouth Hoe to-day and 
look far out to sea, we can on a clear day see 
the slender pencil of the New Eddystone 
rising above the water, and if we turn shore-
wards we can see Smeaton's old light-
house, standing on the historic Hoe. The 
lower part, or solid stump, remains on the 
reef, but the upper part has been carefully 
rebuilt on shore, and is a favourite venue for 
visitors, who can climb to the top for a 
penny and see for themselves how mag-
nificently the stones have been dovetailed 
together, so that after nearly two centuries 
it is as solid as when it was built. 

RELIABLE STOP 
WATCHES 

STOP watches are so useful in almost 
every sphere of activity—wireless, 
motoring, flying, turning, racing— 

that it is a wonder that more people do not 
own them. If you develop 
the stop- watch habit 
you will in- crease your 
knowledge and can give 
reliable infer- mation about 
speeds and times instead 
of making wild guesses. 

One of 
the stop 

watches in 
the Arnold 

range. 
The speedometer of a car is not the most 
reliable means of testing accurately the 
speed of a car, the distance it takes to pull 
up, its rate or acceleration, but a stop watch 
in infallible. Because of this we should 
like to draw the reader's attention to the 
fact that A. Arnold & Co., 19 Clerkenwell 
Road, London, E.C.1, is a specialist in stop 
watches of all types, sizes and prices, from 
a few shillings to several pounds, in chrome, 
nickel, silver and gold, for the wrist or the 
pocket, and in a variety of ease styles. 

It is always wise to deal with a specialist. 
You cannot expect to buy a reliable stop 
watch at a general stores. The firm men-
tioned have been specialists for many years 
in all types of timers, from the simple stop 
watch with or without fly-back, to compli-
cated split-seconds chronographs with Kew 
A certificates costing several pounds. They 
supply a variety of dials for various purposes 
—sports, mechanical, dog racing, medical, 
etc., accurately calibrated for the purpose 
required. Whatever stop watch you re-
quire A. Arnold & Co. have it. Drop them a 
line at the address given, and explain your 
requirements. They will send you illus-
trated lists and a quotation by return. 
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MASTERS OF MECHANICS 
No. 18. A 

AVE you ever stopped to wonder how 
the highly complicated and many-
coloured designs which are woven into 

textile materials of all descriptions are 
produced by mechanical means? Time 
was when the weaving of a design into cloth 
meant the expenditure of a truly enormous 
amount of hand-labour and, with the best 
will in the world, a hand-weaver and his 
necessary two or three assistants could only 
weave a design of a very simple and 
restricted pattern into cloth. 

Nowadays, woven fabrics of silk, cotton, 
wool and other materials can be obtained 
with all varieties of complex designs woven 
into them. Such materials are turned out 
mechanically by means of Jacquard looms, 
or, as the latter are more simply termed in 
the Lancashire weaving towns, " Jac-
quards." 
A Jacquard loom is really not a loom at 

all. Rather it is a mechanical contrivance 
which is mounted over a weaving loom and 
which, by modifying the automatic opera-
tions of the latter, causes a pattern of a pre-
determined design to be woven into the 
cloth which is turned out by the loom. 

Many Different Patterns 
"Jacquards" are nowadays of many 

different patterns, and since the recent intro-
duction of mass-scale artificial silk and 
rayon weaving they have tended to become 
still more complicated in mechanical design. 
Nevertheless, their fundamental principle 
remains the same in all cases. 

It is not easy to explain the precise work-
ing of the present-day " Jacquard" in 
merely a few words. The reader, however, 
will doubtless be aware of the fact that in 
ordinary or " plain" weaving the shuttle 
(which carries the " weft" or crosswise 
thread of the fabric) is caused to pass under 
alternate strands of the " warp ' or length-
wise threads of the fabric which, in the 
modern loom, are mechanially raised for this 

•à• purpose. If, however, we arrange matters 
so that not all the alternate " warp " or 
lengthwise threads of the fabric being 
woven are raised at the same time, but only 
some of them, it will be obvious that a 

• pattern will be formed in the finished 
material. 

A Series of Cards 
This is precisely the operation which the 

Jacquard attachment to the loom performs. 
A series of cards bearing perforations are 
passed through the Jacquard portion of the 
loom. These perforations cause a number 
of wires to be raised automatically and the 
wires, having hooks at their lower ends, 
raise the " warp " threads of the material 
which is being woven. The shuttle passes 
under these raised threads. Consequently, 
a design is woven into the cloth, the design 
being determined by the exact number and 
arrangement of the perforations in the card. 
A player-piano does much the same thing, 

but, of course, instead of translating an 
arrangement of perforations on cards into 
a woven pattern, it converts a perforation 
" design" on a roll of rough paper into 
audible sounds. 

In the Jacquard loom, the necessary per-
forated " cards " are all fastened together 
to form an endless band. The passage of 
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all the cards through the Jacquard attach-
ment to the loom causes the complete de-
sign to be woven into the cloth. Since, 
therefore, the Jacquard cards form an end-
less band when passing through the loom, 

Joseph Mary Jacquard, from a portrait in the Town 
Hall at Lyons. 

it follows that the design is repeated on the 
woven cloth again and again until the loom 
is stopped. The woven design is produced 
entirely automatically, at a high speed, and 
more or less infallibly, since only an injury 
to the Jacquard " card" can interfere with 
the correctness of the woven design. 
The inventor of this simple and almost 

fool-proof system of mechanical pattern 
weaving which is now in universal employ-
ment was a poor man of Lyons, in the south 
of France, Joseph Mary Jacquard, by 
name. He was born at Lyons on July 7th, 
1752, and he died near that famous town on 
August 7th, 1834, in a humble cottage of his 
own choice. 

Poverty 
Jacquard's parents were poor country 

folk, who had come into Lyons to pick up a 
living by silk weaving. At the age of 
twelve the young Jacquard found himself 
placed in a bookbinder's workshop and 
under the severe necessity of having to earn 
his own living. He had had little educa-
tion. Trrie it was that he could read a little 
and could manage to write his name and tot 
up figures, but the spectre of dire poverty 

had walked more than once through the 
Jacquard home, with the result that the 
youthful Joseph Mary (the feminine " Mary " 
was—and still is—not infrequently applied 
to male children in Latin countries), had • 
found the task of learning how to assist at a 
silk-Weaving loom of far more urgency than 
that of imbibing the art of the alphabet. 
One of the characteristics of inborn 

genius is that it will grow and find an outlet 
under the most unfavourable conditions. 
It was thus with Joseph Mary Jacquard. 
Doubtless, also, his early training in hand-
loom manipulation which he received from 
his parents accentuated his natural me-
chanical ability not inconsiderably. The 
young Jacquard quickly showed an intense 
love for mechanics and for all constructional 
matters. In his childhood days he amused 
himself for hours on end by building up 
houses, castles and other quaint models out 
of cardboard and brown paper. Then he 
would make carta with wheels and put 
model horses between the shafts, and finally 
he tried his hand successfully at the con-
struction of simple types of mechanism. 
When Jacquard left the bookbinding 

establishment to take up a job with a firm of 
printing-type makers, we are told that he 
invented a number of useful tools for the 
making of types, a fact which stresses the 
originality of mind of the youngster. 
Jacquard was not very old when his 

father died. A year or two later his mother 
died, also, and he was left an orphan with 
practically no means. 

A Failure 
At this time, he fitted up for himself a 

workshop complete with two or three 
second-hand hand-looms, and therein he 
tried to run a business in the weaving of 
silks. The business failed, however, and, 
to make matters worse (or was it better ?) 
Jacquard had by this time managed to fall 
hopelessly in love with a pretty young girl 
from the surrounding country. 
The young pair decided to face the stern 

realities of life •together. They married, 
and, perhaps, it was the best thing they ever 
did, for, although poverty and distress still 
came their way, Jacquard and his wife 
assisted each other mutually, and in the end 
fought their way to success. 
The first thing Jacquard did after getting 

married was to drift into a condition of al-
most hopeless penury. After many trials 
he managed to get a job as a labourer in a 
neighbouring lime works, and his wife 
helped matters on considerably by making 
straw hats at home, and afterwards by open-
ing a shop for the sale of them in Lyons. 
And so the years passed on. Jacquard 

still, in his spare time, worked away at 
mechanical hobbies, his one object being to 
invent a mechanical loom which would 
revolutionise the system of weaving silk, 
which was then employed at Lyons. He 
dreamt of great inventions and of comfort-
able affluence, but they were, at the best, 
dreams, and he found that they led him 
nowhere. 

The French Revolution 
Then, with dramatic suddenness, the 

French Revolution broke over Europe. 
The Reign of Terror came upon the fair land 
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of France, and Jacquard, together with his 
seventeen-year-old son, found himself a 
soldier. His son was killed, and when peace 
came once more upon the couritr-Y, Jacquard 
made his way back to Lyons as best he could 
to find his wife, now utterly impoverished, 
still toiling away at her straw-hat making, 
in an old and wretched garret in the town. 

It was at about this time that Jacquard 
saw in a newspaper a paragraph in which it 
was stated that 
the Society of Arts 
of London offered 
a substantial prize 
for any persons 
who could produce 
a machine for the 
weaving of fishing 
nets. This an-
nounce men t 
stirred up the old 
desires within 
Jacquard. Some-
how or other, he 
gathered a few 
materials and tools 
together and set-
tled down to the 
invention and con-
struction of such a 
machine. Even-
tually he succeeded 
at his task. His 
machine some time 
afterwards found 
its way to Paris, 
where it attracted 
much attention. 
The great Napo-
leon got to know 
about it, and he 
summoned Jac-
quard to Paris in 
order that he might 
see what sort of 
a fellow this un-
known Lyons 
weaver might be. 
Napoleon in. 
tru c ted the 

Director of the 
Conservatory of 
Arts and Trades in 
Paris to find work-
shop accommoda-
tion for Jacquard 
in the Conserva-
tory buildings. 
Here Jacquard was 
set to the task of constructing a larger 
model of his net-weaving machine. It 
was whilst he was on this job that he one 
day had the opportunity of closely examin-
ing an elaborate machine which was being 
used for the weaving of a highly patterned 
shawl for the use of the Empress Josephine, 
the wife of Napoleon. 

An Expensive Job 
" Rather an expensive job that. Sir," ex-

claimed the shrewd Jacquard to the Con-
servatory Director, after examining the 
machine. 

" As a matter of fact, it is," replied the 
official, " that shawl has cost us twenty 
thousand francs already." 
Jacquard whistled, Twenty thousand 

francs! Why, over in that corner are some 
bits of things which I could make into a 
machine to do the job at a cost of less than 
five hundred francs." 
The Director of the Conservatory of Arts 

and Trades was an indulgent person. 
Perhaps he thought that twenty-five thou-
sand francs was too much to pay for the 
weaving of a silk shawl, even though it was 
to be worn by she who was said to be the 

most beautiful woman on earth. At any 
rate, Jacquard was given carte blanche in 
the Conservatory workshops, and within a 
few months he had produced his first 
pattern-loom, the world's first simple me-
chanical device for automatically weaving 
a pre-determined pattern into silk or other 
fabrics and the contrivance upon whose 
basic principle the operation of all the pre-
sent-day " Jacquards " are essentially based. 

A modem Jacquard pattern-weaving loom. Note the series of perforated " cards" 
upon which the !amen pattern depends. 

Jacquard's first loom was but a crude 
affair of wood, iron and cardboard, but it 
worked and, what is more, it worked reliably 
and successfully. 
Thus result of it all was that Jacquard 

returned to Lyons with a pension of a thou-
sand francs, a pension which was subse-
quently raised to six thousand francs. Al-
though, however, Jacquard had apparently 
achieved one of his life's ambitions and had 
become a successful inventor, he was still to 
face further severe trials. The population 
of Lyons rose up in anger against him just 
as, in England, gangs of workers revolted 
against the introduction of machinery and 
mechanical devices into industrial processes 
and operations. 

A Tea Years' Free Patent 
The operatives of Lyons wrecked all 

Jacquard's machines, burned his house and 
even threatened his life. In sheer terror he 
had to fly from .the town. But the Muni-
cipal Council and the Chamber of Com-
merce at Lyons were Jacquard's supporters 
and, at length, the popular prejudice against 
the inventor was overcome. Jacquard 
settled down to the making and erection of 

his pattern-weaving looms. He obtained 
from Napoleon a ten years' free patent for 
his invention and, at his modest request, a 
'realty of fifty francs on each machine he 
built. 

Said Napoleon as he signed the royalty 
document for the inventor: " Well, here, 
at least, is one contented individual who is 
satisfied with little ! " 

Satisfied with Little 

Napoleon's observation was a correct 
one. Jacquard, indeed, was satisfied with 
little. He chose to live in a small rural 
cottage at Oullins on the outskirts of Lyons, 
and it was in that abode that he eventually 
ended his days. In vain the rich cotton 
manufacturers of Manchester and of other 
Lancashire towns begged and entreated 
Jacquard to forsake his Lyons' citizenship 
and to come and settle down among them, 
sharing with them the benefits of his inven-
tion. 

Perhaps such appeals were based upon 
"spider-and-fly" principles. Perhaps, on the 
other hand, they were not. At any rate, the 
fact is that Jacquard, as the saying is, " was 
not having any." Having achieved most of 
his ambitions, having attained a moderate 
competence, he retired from his active 
labours, and the world at large heard no 
more of him. 

Memory Still Cherished 

Even to this day surprisingly little has 
been written in the history of invention con-
cerning the strange, eventful life-story of 
Joseph Mary Jacquard and the creation of 
his pattern-weaving loom. But there is 
one little spot on the face of the globe in 
which his memory is still cherished. It is 
the town of Lyons. There, in this justly 
famed silk-producing neighbourhood, the 
name of Jacquard is held in high honour, and 
deservedly so, for the epoch-making inven-
tion of this truly modest and humble genius 
has contributed wealth untold as well as 
additional fame to that noted French town. 
On the roll of mechanics and inventors, 

Joseph Mary Jacquard occupies a high 
place. His pattern-weaving loom, although 
based upon simple principles, is a compli-
cated piece of mechanism, even in its earlier 
forms, and there is no doubt of the fact that 
in those early and troubled days, before 
mechanical and constructional principles 
had obtained for themselves a scientific 
basis, no other mind than that of a genius 
could have conceived and no other hands 
than those of a born mechanic could have 
worked out the fundamental idea upon 
which every Jacquard-operated loom in the 
world, no matter how complicated its 
modifications may be, is basically con-
structed. 

ACIDS FROM VEGETABLE FIBRE 

SUGAR is being produced from wood in Germany, and within the last year a big 
factory has been built in the East End of 
London for the production of citric and 
tartaric acids from vegetable fibre. These 
acids are, of course, used to meet the needs 
of the fruit drink industry and the manu-
facture of baking powders, amongst other 
requirements. The firm concerned formerly 
met the whole of their demand by treating 
wine lees. The advance is a notable one for 
biochemistry (the chemistry of living or-
ganisms), which in the next few decades is 
going to make discoveries outrivalling those 
of organic chemistry in the last century. 
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MACHINING A CRANKSHAFT 

MANY mechanics find a difficulty in 
machining the crank pin journal of 
an engine crank-shaft. The follow-

ing method will be found accurate and 
effective without the need for any more 
special jigs than are absolutely necessary. 
The first process is to turn the main shaft 

itself and its bearings. When mounted 
between centres for this operation the pres-
sure of the centres and the turning tool have 
a tendency to spring the crank out of line. 
This is shown exaggerated in Fig 1. The 

 =11 

end faces of the webs. The rounding each 
side of the webs should be completed for the 
bearing, and any reduction at the ends or 
threaded portion for flywheel, pulley, etc., 
turnel down and screw cut. 
The crank is now ready for turning the 

crank-pin. Two iron bars cut from a bar 
of rectangular (not square section) are 
prepared. They may be of rough stuff, but 
of good substantial section. One of these 
is shown in plan and side view in Fig. 4. 
The eistance " A " between the centre of the 

A .- C-.11 
•=e  

Fig. 1.—The crank shown out of line. 

two throws, A and B, tend to close towards 
each other at the crank gap at C with the 
result that the main journals D and E will 
be out of line with each other when the 
crank is released from between the centres. 

The Crank should be Packed 

To obviate this, the crank should be 
packed as in Fig. 2 between the throws or 
webs and a suitable packing will be a large 
nut and bolt, the head of the bolt and the 
face of the nut being turned flat so that the 
pair fit snugly between the crank webs, as 
shown in Fig. 2. The bolt and nut should 
be of good size and should be adj usted so as 
to put no strain on the crank webs. The 
pressure of the centres should be light, and 
to prevent the bolt and nut falling, their 
faces and the inside faces of the web may 
be tinned and the lot heated with a blow 
pipe sufficiently to melt the solder and hold 
the bolt and nut from slipping. 

This should be done with the crank inert, 
i.e. with no end pressure on it. Afterwards 
it may be mounted between the centres and 
can be tightened (if and as, it gets loose in 
wearing on the centres) by the back poppet 
hand wheel in the usual way as if it were a 
solid bar between the centres. 
The crank-shaft should be finished, at this 

first chucking, on the journals and on the 

nuts and bolts D and E, and the rig will 
then be as shown in perspective in Fig. 6. 
To ensure alignment of the crank, the 

first thing is to ensure that both bars are 
alike, and to make sure of this they should 
be drilled while clamped together making 
sure that the drill is square with the face of 
the metal. 
To ensure that the centre on the bars (by 

means of which the shaft will be centred in 
the lathe to turn the crank journal) are in 
line, the lot assembled should be laid on a 
surface plate and a scriber should be used 
standing on the plate and registering against 
the centre holes in the ends of the crank-
shaft, and with this, a line should be scribed 
on the outside of the crank webs packing 
these up on the surface plate so that the 
scriber scribes a line along the centre of 
the webs, this line being as A- B in Fig. 5. 
The clamps screws on the bars should 

then be fully tightened up using a drop of 
oil on the threads of the bolts to ensure 
getting a good grip, but seeing that no oil 
gets on the crank where it is clamped in the 
hole in the bars. 

Springing of the Crank 
Then the same precaution should be 

taken against springing of the crank 

2.—The 

hole B for the crank-shaft, and the centre of 
the countersunk hole for the lathe centres 
should be exactly the length of the throw of I 
the crank to be machined. 

Fig. 3.—The crank ready for chucking. 
Aligning the Crank 
The hole B should be just a fraction under 

the crank diameter at its end. One may 
have to be smaller than the other according 
to the design of the crank ends. The part 
C which projects on the side opposite the 
crank-shaft hole, should be as long as the 
lathe will swing, so that the two bars will, 
as near as possible, balance themselves. 
The bars are attached to the crank-shaft 
ends by clamping them on the shaft by the 

Figs. 4 to 6.—(Lefi) A 
plan and side view of 
one of the crank-pins. 
(Above) Details of the 
webs. (Right) A pros-
pective view of the rig. 

r- A   
crank should be packed as shown. 

between athe centres as was taken when 
turning the main shaft and journals. 
Longer and bigger bolts Z and Z nuts should 
be used and they should be fixed in the 

same way. 
The crank will now be as in Fig. 3, and 

ready for chucking between centres for 
turning the crank journal. Before actually 
chucking it between centres pack it up on 
the surface plate with the crank up and with 
the scribing block test that the crank shaft 
ends are the same distance from the surface 
of the plate all along. Then turn it a 
quarter turn so that the crank webs on 
the bars XX are horizontal and test again. 
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Then it maybe chucked between centres 
and the crank journal Y turned to size and 
with rounded shoulders and the insides of 
the two crank webs or throws faced. If a 
nice finish to the ends of the crank-webs 
is desired, mark a centre on the line on which 
the centres are marked on the ends of the 
bars XX equal distances from each, drill a 
centre hole here, and countersink it, in each 
bar as at F in Fig. 4, and then, the whole rig 
being as in Fig. 3 mount it between centres 
and turn the ends of the crank webs so that 

they appear as in Fig. 7 
where A is the new centre 
on which the whole rig 
is chucked (shown dotted in 

'Fig. 3) and the curves B 
and C are the new turned 

X I4 Y finish to the ends of the 
crank webs. 

Fig. 7.— It will be seen 
The ends of that the whole of 
the crank the machining of 

webs. the crank-shaft 

has been done in the lathe except 
the front and back faces X and Y in 
Fig. 7. 

If the crank-shaft is small enough to be 
swung on the face plate of the lathe, with 
the gap-piece of the bed removed, these 
faces can be machined by clamping the 
crank flat against the face plate and facing 
(surfacing) one side, then reversing it and 
facing the other. The result will be a com-
pletely machined crank with no hand work 
upon it at all. 

AN ADJUSTABLE BORING BAR 
A DEVICE FOR BORING EXTREMELY ACCURATE HOLES 

W HEN boring very accurate holes— 
such as the bores of small steam 
cylinders, pumps, etc.—an adjust-

able boring bar mounted between the lathe 
centres and passing through the cored or 
roughly drilled hole is found to give the best 
results on small work and where an horizon-
tal boring mill is not available. 
The work is bolted down on the saddle 

with the axis of the bore coinciding with 
the axis of the lathe centres and the boring 
bar, driven by the headstock mandrel, is 
rotated while the work is fed up by the 
saddle feed. The drawing shows an adjust-
able bar, A, with interchangeable cutters 
B B shown in edge view at J, below. These 
cutters are made of 1 in. cast steel plate to the 
shape shewn and fit in a 1 in. slot bored and 
filed in the bar central with its diameter. 
For smaller and larger bars the cutters will 
be thinner and thicker respectively. Quarter 
inch is suitable for a 1 in. bar, er for a j in. 
bar, and 1 in. for 11 in. bar. The size 
determined on, will be the size most suit-
able for the type of work in hand. With the 
1 in. bar shown, the minimum size bore 
which can be made is 11 in., and the maxi-
mum 21 in., using the cutters shown. But 
with sets of wider cutters bores up to 3 in. 
may be machined; cutters of varying 
width being provided in steps of fg in. which 
will allow an overlap in size between one 
set and another and an allowance for 
grinding. 

Shape of the Cutters 

The shape of the cutters and the cutting 
angle is shown in the drawing and the edge 
view of one of the cutters below. The cut-
ters are held in the slot at one end by the 
sleeve G which pushes over the bar and is 
located by the taper pin H passing through 
both. The other ends of the cutters are 
held by another sleeve D, which screws 
along a thread on the outside of the bar A. 
The end of this sleeve has a flared interior— 
cone shaped—which engages with the ends 
of the cutters. By moving it to the right 
by screwing it along the bar, the cutters can 
be expanded outwards, and both, of course, 
equally. To hold the cutters firmly in the 
outward position, and to the effective cut-
ting diameter determined by the position of 
sleeve D, the internal cone ended spindle C 
is provided. This has a screw thread at the 
end E which engages with an internal thread 
inside the bore of the bar. A slot at the 
end allows this spindle to be screwed for-
ward or backward in the bar. 
The effective diameter of the cutter's 

cutting edges K K having been set, by the 
position of sleeve D, the spindle C is screwed 
up and the taper end is thus forced between 
the two cutters and wedges them firmly in 
the taper end mouth of the adjusting 
sleeve D. 

Fine Adjustment 

An extremely fine adjustment can be 
made by slightly slacking D and tightening 
C which will increase the cutting size ; while 
similarly, by slightly slacking the spindle C 
and tightening up the sleeve D, the effective 
diameter will be decreased. 

In order to provide a good surface centre 
for the end of the bar and also to allow 
access to the slot in the end of spindle C for 
adjustment the steel plug F is fitted at the 
end and made a good fit in the internal 
thread in the bar facing up to a faced sur-
face on the end of the bar. This is removed 
to make the size adjustment by a screw 
driver in the slot in the end of the spindle 
C and E. 

The Bar 

The procedure in making the bar is to 
take a piece of Bessemer round bar of a 
diameter just over the diameter of the 
thread, and centre bore each end so that it 

 1 

The Plug 

The plug, F, should be turned and fittted, 
and the spindle C which should be j in. in 
diameter with an end diameter, for 1 in. of 
1 in. Whitworth to fit the tapped end of 
the bore of the bar should be turned. The 
tapper end of this spindle should have an 
included angle of 30 degrees and should be 
case hardened at the taper end, and at the 
threaded end after being slotted for the 
screw driver. It may be made of Bessemer 
steel. If made of cast steel it should be 
hardened each end and tempered to a full 
golden straw colour. 
The sleeve G will be turned from a piece 

of bar. It is 1 irk in. diameter, 1 in. long, and 
1 in. internal bore. A hole is drilled 
through it and through the bar and opened 
out taper by a taper reamer to fit a standard 
taper pin H, which is 1 j in. long, er in. top 
diameter and taper 1 in. to the foot which is 
a standard taper and for which there is a 
standard reamer. 

Details of the adjustable boring bar. 

runs true between centres. Then cut the 
slot for the cutters by drilling along a 
scribed line from each side of the bar and 
then cutting out with a cross-cut chisel and 
filing the slot to size with a fiat file. Then 
run a drill, say j in. in the three-jaw chuck, 
and feed the bar up to it by the back poppet 
headstock centre; drilling for an inch at a 
time, and then opening up with a larger 
drill. Now drill again with the quarter 
drill by soldering it in a brass holder of the 
size of the larger drill, and so on till the bore 
comes out into the slot. The brass 
holder acts as a guide in the enlarged hole. 
By repeating this procedure with longer 
drills, the through hole may be bored con-
centric with the outside of the bar—i.e. 
axial with it. 
The bore, for a 1 in. diameter bar should 

be j in. and this, just cleared with a very 
slightly oversize drill, will give the tapping 
size (-508 in.) for a Whitworth standard 1 in. 
tap by means of which the thread can be 
cut in the 2 in. at the end of the bore. 
This will be done later after the bar has 
been chucked between centres and turned 
parallel to 1 in. diameter, except for the part 
which takes the thread for the sledve D. 
This should be 11 in. in diameter and should 
have a thread, Whitworth shape, but ten 
threads to the inch. 

A 

The Screwed Sleeve 
The screwed sleeve D is bored out of a 

piece of 11 in. bar and screw-cut inside to 
match the thread on the mandrel. Its flared 
end is bored to an included angle of 30 
degrees—the same angle as that of the 
spindle C. The cutters are shaped out of 

in. cast steel and should be cut to shape. 
The circles at the end are j in. in diameter. 
The shape can he taken from the drawing 
and enlarged. Three widths will be re-
quired, i.e. six cutters as previously 
shown. They should be hardened and 
tempered, the cutting edges at X should 
be let down to a golden straw colour 
by laying the dead hard cutters on 
their backs (the edges which meet the 
taper spindle) on a red hot bar and 
watching the colour come up to the tips K. 
When K becomes golden colour, quench, 
the bulk of the cutter will then be purple 
and blue. 
The outside of the screwed adjusting 

sleeve D may be knurled with a knurling 
tool to provide a grip, or a couple 
of flats may be filed across to provide 
means of rotating it with a spanner, or 
a couple of dead end holes, 1 in. in 
diameter may be drilled in the side so 
that it may be screwed up tight with a pin 
spanner. 
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This is 

International Buildings 

Kingsway, London, Head Offices of the 

It is the centre from which radiates technical, 
commercial, and professional instruction that has 
been of great benefit to tens of thousands of 
ambitious people. 
The I.C.S. is the greatest as well as the largest 

Institution in the Empire devoted to spare-time 
training. Its prestige is unequalled. The Admiralty. 
Royal Air Force, Royal Army Service Corps, and 
other State Departments have entered into working 
arrangements with the I.C.S. for the training of men. 
More than 1,000 I.C.S. text-books, prepared at 

International Buildings, are marvels of clearness, 
accuracy, and practical helpfulness. 

There are 80 Instructors at Kingsway, many cf 
them Associates, Members, or Fellows of their 
respective technical or professional bodies. All are 
specialists, and expert in giving the student individual 
attention throughout his Course of Study. 
Among the 400 I.C.S. Courses there is one that 

can qualify YOU for Promotion and Better Pay. 

YOUR WORK 
AND 

YOUR PAY 
The size of your salary is more or less in accordance with the measure 
of what you know and therefore can do. The more you knew, the 
greater your pay. 

Success—progress won by merit—depends on trained ability. Un-
less you have studied IN YOUR SPARE TIME, you have little chance 
of promotion, for knowledge that comes through everyday work is 
not enough. 

You must know the principles underlying your work and be familiar 
with the many processes clos-e:y related to that work. The one and only 
means of obtaining such knowledge is specialized study. 

No man need be without that extra efficiency 
which adds so much to his income, security 
and happiness. He can .acquire it, on easy terms. 
by the simple I.C.S. method of teaching by post. 

If you are in the early stages of your career and have net yet had a 
specialized training, you should s:art to get one without delay. Or 
perhaps you feel that your knowledge is a little out of date and ought 
to be modernized. In either case 

The International Correspondence Schcols 

can help you. 

Our expert advice on arD, matter concerning your work and your 
career is yours for the ask.ing—free and without obligation. Let 
us send you a booklet dealing with the subject in which you are 
especially interested. It is packed with valuable information. 
All you have to do is mention your subject and, if you wish, tell 
us your problem or your deculty. Write to us to-day or fill in 
and po a the attached coupon. Your inquiry will be dealt .ith 

promptly. It may prove to be one of the most fortunate things 
you ever did. 

COUPON FOR FREE BOOKLET 

INTERNATIONAL CORRESPONDENCE SCHOOLS, LTD.; (Dept. 95), International Buildings, 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 
Advertising 
Aeronautical Engineering 
Air Conditioning 

L Architecture 
Boiler Engineering 
Book-keeping 
Building 
Chemical Engineering 
Civil Engineering 

Diesel Engineering 
Draughtsmanship 
Electrical Engineering 
Engineering Shop Practice 
Fire Engineering 
Garage Management 
Gas-Power Engineering 
Heating & Ventilation 
Hydro-Electric 
Journalist 

Marine Engineering 
Mechanical Drawing 1 Mechanical Engineering 
Mining Engineering 
Motor Engineering 
Pattern-making 
Plumbing 
Radio Equipment & Servicing 

D Santary Enginee7ing 
D Scientific Management 

EXAMINATIONS 

1
 Sheet-Metal Working 
Short-Story Writing 
Steam Engineering 
Surveying 
Telephone and Telegraph Eng. 
Textiles 
Welding. Gas & Electric 
Wireless Engineering 
Woodworking 

U Works Management 

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

NOTE.—If your.stibject is not on the above list, write k here   

NAME  AGE  

ADDRESS  
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/ev 
Here's Another 

BUILD 
YOUR 
NEXT 
MODEL 

IN 

SE LLE Y-T EX 
The wonder material, lighter and stronger than Balsa. 
Reacy-moulded parts to build realistic models 

5/- to 23,-

THE FAMOUS " BURD " AMERICAN KITS 
They contain everything to build a " Flyer"— even the 1/3 kit 

coitains a shaped saw-cut propeller. 

A " BURD " ALWAYS FLIES! 

FIVE SIZES OF " BURDS " TO CHOOSE FROM 
16-in, span, 1/3 post free. Six models: Mr. Mulligan, Fokker D7, 
1936 Stinson Reliant, Curtiss Hawk, Ryan St., and Curtiss Robin. 
25-in. span, 2/3 post free. Six models, including Consolidated P30, 
Waco Military " D," Monocoupe, etc. 
30- in. span, 3/3 past free. Douglas Observation, Mr. Mulligan, 
Boeing P26A, 1936 Stinson, Aeronca C70. 
60-In. span FAIRCHILD 24. only 9/6 post free. WHAT A KIT ! 
Two other models. These kits include a 12- In. PROPELLER, READY 
CUT-OUT RIBS, and SHAPED COWL where needed. 
60-in " KING BURD" Gas Model, E1.1.0 post free. 

Send 2d. for lavishly illustrated Catalogue, just enlarged. 

WHOLESALE AND CLUBS SUPPLIED 

ELITE MODEL 
AIRPLANE SUPPLIES 
45 TAMWORTH AV., PRESTWICH, MANCHESTER 

Dept P. Prestwich 2671 

Popular DRIVER 

Send me 

DRIVER 

TOOLS 
Catalogue 

(P.M.) 

irpli31=1 TOOL 
24- in. JIG SAW J740 

A fine sturdy Power Scroll Saw that will take care 
of every sawing job in your workshop. One that 
will cut out a thick stuff curve for Door Porch or the 
intricacies of a Jig Saw Puzzle with equal ease. 
The Jig Saw is the most handy of all saws for the 
home worker. Driver Jig Saws have features not 
found in ordinary jig saws. The overhead arm 
can be swung to one side for sanding, filing and 
sabre sawing. 
Accessories enable groove cutting, carving and 
shaping, etc., to be done. 
What could you do with a saw like this? 

To E. P. BARRUS LTD. 
36 UPPER THAMES STREET 

LONDON, E.C.4 

Mr  

FREE 
OFFER TO ALL READERS OF" PRACTICAL MECHANICS" 

Send at once for a FREE specimen copy of the 

AERO MODELLER 
The Leading Model Aviation Magazine 
to Barron Dean Publishing Co., Ltd., 
24 Dean St., Fetter Lane, London, E.C.4. 
Enjoy the most fascinating and thrilling of hobbies. 

Then place an order for regular delivery. 

13d. monthly from all newsagents and bookstalls 
or 7d. Post Free direct. 

FEBRUARY ISSUE 

NOW ON SALE 

LII \VBEfGSFITF PETROL MODEL IS 
BRITISH "COMET II" 

6-1-oot Span Highwing Cabin Model, designed 
by A. E. BROOKS and W. J. FORSTER. 

Complete Kit of Parts to build the Model, including " Baby 
Cyclone" Engine, Coil, Propeller, " B.B." Air D 7 
Wheels and 2 large sheets full-size Drawings a. 

Or with half-size Drawings £ 7-10-0 

SEND 2d. STAMP FOR LISTS. 

THE MODEL AIRCRAFT STORES 

-15-0 

129B HANKINSON ROAD, BOURNEMOUTH 
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(79. Cam riz 

Wanted—More Clubs 

SUPPOSE it is true to say that I receive 
'more correspondence on the subject of 
model aeronautics than any other person 
associated with the pastime. That is due 
in some measure to my long association 
with the movement which goes back for 
nearly a quarter of a century, and in part 
to the large amount of writing I have done 
on this subject. I hope it will not be im-
modest of me to say that the hobby in this 
country owes its present position very largely 
to my efforts in keeping interest alive and 
maintaining enthusiasm for the subject. I 
am consulted by schoolmasters and parents 
and by other followers of the hobby, and 
my letters come from all over the country. 
Where enthusiasm for a subject is widely 
spread it is surprising to total up the 
number of clubs and find that there are 
so few of them. I suggest that the time 
has arrived when there should be a club in 
every district, and this can only be brought 
about by co-operation with and by the 
National body, the Society of Model 
Aeronautical Engineers. If you are keen 
on model aircraft, I recommend you to 
endeavour to form a club in your district, 
and with that idea in view I give some notes 
on the formation of such a club. 
In the first place you should send a notice 

to your local paper asking those in your 
district who are interested in the subject 
to get into touch with you. You should 
also send this notice to me and to any other 
paper which deals with model-making. 
At this meeting, the first thing to do is 

to decide on the name of the club, making 
quite sure that this does not duplicate that 
of an existing club: and also to elect the Sec-
retary, the Treasurer, the Press-Secretary, 
and the Committee. The next thing to do 
is to decide upon the rules and the annual 
subscription. The latter should not be too 
small, for the style of a club is cramped 
when funds are low. If possible, have your 
membership cards containing the rules 
printed. Next, decide upon the meeting-
place, and, if possible, find a club-room. 
Where funds permit build a club-room, and 
equip it with a bench and tools. Proceed 
to draw up a calendar of fixtures, such as 
flying meetings, lectures, visits to factories, 
and so on. Arrange competitions and try 
to send representatives to the national 
competitions, for a list of the fixtures of 
which apply to the S.M.A.E., 2 Scutari 
Road, Dulwich, S.E.22. Local people can 
often be persuaded to put up the prizes, 
and it is particularly necessary to persuade 
some important local residents to become 
President and Vice-Presidents. They will 
also, upon acceptance of this position, con-
tribute to the funds. Don't forget the 
social side; arrange dances and concerts so 
that the ladies can be present. An annual 
dinner can do much to promote the interests 
of the club. You will not be able to hold 
the members together unless the programme 
is carried out intensively, and it should be 
made a rule that the members must regu-
larly attend the meetings. It is of very 
little use endeavouring to run a club with 
five or six members. There is a tendency 
on the part of certain interests to organise 
clubs, and whilst these may serve a useful 
purpose in encouraging the very juvenile 

members cf the pastime, I think that all 
clubs should be entirely free from trade 
interests. 
Do not let your programme be over-

ambitious, and try to persuade the beginner 
from attempting models outside his know-
ledge and experience until he has built 
simple models and obtained skill. 

Classes can be run by the more experi-
enced members for the benefit of the un-

Mr. G. W. Macclonahrs miniature engine which, 
under test, has achieved a speed of between 2,000 

and 3,000 revolutions per minute. 

skilled. Later on the construction of full-
size gliders can be undertaken. 

A Miniature Petrol Engine 
G. W. MACDONALD of 55, Bell-

i' wood Street, Glasgow, S.2, has sent 
me details of a miniature engine which he 
has constructed and which he tells me has 
under test achieved a speed of between 
2,000 and 3,000 revolutions per minute. 
He writes: 

"With referenee to various articles 
which have recently appeared regarding 
miniature petrol motors, 1 have been 
tempted to have a shot at one and enclose 
herewith a photo of the result, which may 
be of some interest to your readers. 

" The castings are in aluminium, from 
my own patterns, done by a local firm. 
Crankshaft, connecting-rod, and contact-
breaker of silver steel, also the cylinder 
liner. Bore il -in., stroke 41-in. The 
entire engine is simplicity itself to build, 
and providing one takes reasonable care 
in marking out the parts no trouble should 
be experienced. 

" I fitted originally a piston of light alloy. 
turned and filed to shape from the solid. 
but found it unsatisfactory, as the extra 
clearance when cold made starting difficult, 
in fact the whole thing had to be warmed 

up before it could be induced to kick. 
I am now fitting a steel piston which will 
allow high compression when cold. 

" I would state that the plug is also of 
my own manufacture, made from a piece of 
mild steel flex, screwed in.4 O T.P.I., and 
fitted gland for the insulator, which is a 
piece of eff -in. glass tube, the electrode 
sealed in with Hermitite' compound. 

" The contact-breaker is a simple type 
operated from a cam attached to the 
propeller; the whole unit may be swung 
round the main worming freely. 

" This little engine has given me a great 
deal of pleasure and I can see no reason why 
a similar type could not be employed for 
aero work. Naturally a lathe is indicated, 
I would say that my own equipment is 
anything but elaborate. I use a cheap 3-in. 
lathe as advertised in your magazine and 
with care turn out quite an accurate job. 

" Should any readers desire any further 
details of this engine I will be pleased to 
help." 

Club Fixtures 

I SHALL be glad if Model Aero Clubs would • 
I send me details of their fixtures so that I 
can, where necessary, arrange for a repre-
sentative to report their meetings. I 
should also be pleased to receive photo-
graphs of any interesting models built by 
members of clubs and to pay for those I 
publish. 

Indoor Meetings at the Albert Hall 

THE Council of the S.M.A.E. has passed a ruling that these meetings be opened 
to affiliated club members only and that 
there should be no smoking. 

Competition Programme for 1937 
THE S.M.A.E. is fixing its competition 

programme for 1937, which entails 
several alterations. It is understood that 
considerable difficulty has been experienced 
in hiring a room for Council meetings. 

"Aeroplanes—How, Why, and When," 
by R. Barnard Way. Price 3/6, 128 
pages, including 200 sketches. Published by 
Cassell and Co., Ltd. 

IT is the ambition of every boy to be able to fly an aeroplane, and to judge by the 
rate of progress in design it seems quite 

possible that those ambitions will be 
achieved. But whether they are or not, 
boys both young and old are fascinated by 
aeroplanes. This book by R. Barnard Way 
is, though not comprehensive, full of 
interesting matter. It explains how flying 
became possible. It tells of those early 
pioneers who more often than not lost their 
lives trying to fly. The book then goes on 
to show what progress has been made in all 
branches of aviation, terminating in descrip-
tions of long-distance records, and the 
'planes that made them. To enhance the 
value of this book in the eyes of its readers, 
200 sketches are included. These show 
early and modern aeroplanes, the construc-
tion of one of these machines, and the opera-
tion of the petrol engine. 

Taking into account the necessary 
brevity of this book, it is very informative, 
and useful. 
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This illustration shows the size and type of kite wed. 

Takini Aerial 
Photo!raphs 
with a Kite 

AERIAL photography sounds a diffi-
cult task if you do not possess your 
own aeroplane, but if you can build a 

box-kite at least 6 ft. in height, and you 
possess a suitable camera, it is quite simple. 

Making the Kite, 
You will require four 6-ft. bamboo canes, 

as straight as possible, and six shorter 
lengths, for cross pieces, about 4 ft. 
6 in. long. Eight yards of calico, or 
some light-weight tent cloth, will 
serve for the covering material. It is 
advisable that the cloth should be 
closely woven, to hold the wind, 
otherwise it will be necessary to give 
it a coat of aeroplane dope after the 
kite is made. You will need some 
thin string or wire for staying the 
frame-work, and at least 60 yards of 
good strong cord. The best kind of 
cord is that sold at fishing shops 
and ship-chandlers for conger-eel 
fishing and the like. It costs about 
ba. for a double hank of 120 yards. 
The photograph will illustrate the 
construction of the kite. Sew the 
covering material first in two parts 
for top and bottom. A seam shows 
in the picture. Make sure that the 
join of the cloth is absolutely square and 
then proceed to assemble the struts. A 
knowledge of lashing will be useful for 
making a neat job of the framework, which 
is made absolutely rigid by staying from 
corner to corner systematically. The 
framework may be strengthened so that a 
camera may be mounted about the central 
axis of the kite, that is, roughly pointing 
down the string. Different types of camera 
will require different mountings, and in-
genuity must be used, but in all cases the 
centre of the kite will be found the most 
suitable place, because here the movement 
is at a minimum when flying. 

Mounting the Camera 
Perhaps before the camera is mounted in 

the kite it will be advisable to have a little 
flying practice. The cord should be at-
tached to one corner of the kite in an 
irregular Y formation, so that the ground 
strain is applied just above the central 
axis. Different wind velocities seem to 
demand different flying angles and the 
matter is one for experiment. 
A team of four is essential for handling 

the kite. It should be remembered that a 
kite of this size has a very great pulling 
power, and if the cord gets tangled round 

E 

A FASCINATING HOBBY 

someone's neck there may 
be unpleasant results. Two 
members of the team should 
concentrate on the " take-
off " of the kite. They hold 
it firmly by the outer ribs 
so that they may run a 
short distance with it be-

fore throwing it up. At least forty yards 
of cord is laid along the ground at a small 
angle to the direction of the wind. The 
" pilot," who holds the cord, and manipu-
lates the flight of the kite, is advised to wear 
a pair of old gloves. The fourth member of 
the party will supervise the paying out of 
cord, and prevent any tangling of that which 
lies on the ground. 

Showing how to arrange the shutter mechanism of the camera. 

Flying the Kite 
The great point to remember in flying a 

big kite is that it is not really flying when 
you have to run along with the string. 
One should try to rise above treacherous 
ground currents at the first attempt, and if 
the kite will not remain in the air at a 
height of 200 ft., the wind is 
probably not strong enough 
for flying. When you are 
certain that you know how 
" to take-off," and how to 
make a good landing, which 
can only be achieved with 
practice, you may mount 
your camera in the kite. It 
is advisable to arrange the 
mounting in such a way that 
the struts project a little far-
ther than the camera, thus 
avoiding damage in the event 
of a crash. 

Working the Shutter of the 
Camera 
There are various ways of 

releasing the shutter of the 
camera. The best way is to 
have the shutter released by 
a separate and lighter string, 

operated from the ground. If the shutter 
of the camera is operated by simply press-
ing down a button, a very easy device may 
be arranged. A short wooden arm is 
pivoted across the top of the camera, and 
a downward movement provided by a 
few turns of elastic round the camera. 
The arm is held in position by a wedge, 
which when removed causes the arm to drop 
on the button and work the shutter. The 
idea can be adapted to suit most types of 
camera, but the sketch will explain how the 
writer used it. 
The lighter string is secured to the wedge, 

and it will be found useful to leave a short 
loop on this string, and then fasten it to 
the framework by two turns of cotton thread. 

This prevents a premature release of 
the shutter, which may be caused by 
the kite tugging on a gusty day. It 
is also useful to prevent any jarring 
of the camera at the moment of 
exposure, for when the string is pulled 
from the ground the first action is to 
break the thread, and in the 'appre-
ciable fraction of a second before the 
wedge is pulled clear the kite has time 
to recover from the twitch. 
When taking your aerial photo-

graphs it should be the duty of those 
responsible for " throwing " the kite 
to unwind and keep an eye on the 
exposure release string. It must be 
kept clear of tree tops or obstructions, 
and should be paid out fairly slackly. 
In fact, a team of four will have their 
work cut out to watch every detail and 
make a successful photograph. The 

member of the party detailed to make 
the exposure must watch his opportunity. 
When he feels that the camera is point-
ing at the object to be taken, and a 
little practice will make him expert at 
this, he will watch the kite, pulling the 
string when he is sure of steady flight. 

An illustration of an actual photograph taken with a kite 600 ft. up 
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ENGINE ST 
The Stethoscope is an 

Instrument that is used 

for the Detection of 

Faint Sounds, the most 

Familiar Type I; eing the 

Medical Stethoscope. 

T
HERE are various types of stetho-
scopes which are of particular use in 
locating the approximate source of 

abnormal noise in a car engine Of these, 
the very simplest type consists of an 
ordinary lead pencil, one end of which is 
placed against the cylinder block, the 
opposite end of the pencil being held to 
the ear. An ordinary medical stetho-
scope of the old-fashioned ' single ear-
piece" pattern may be used in an exactly 
similar manner, the smaller end of the 
instrument being pressed against the 
cylinder block. 

A Simple Stethoscope 
Quite an excellent engine stethoscope 

may be made by securing a 
two- or three-inch disc of thin 
metal, as, for example, the bot-
tom cut out of an old can, to a 
wooden or metal rod, which should 
be a foot or more in length. 
The end of the rod is pressed 
lightly against the cylinder block, 
the ear being held close up against 
the metal disc at the upper end of 
the rod. By means of such a 
simply-contrived instrument, the 
approximate location of any un-
usual engine noise may readily be 
ascertained. It is essential, how-
ever, that this type of stethoscope 
be held lightly between the first or 
second finger and the thumb and 
that it only be pressed lightly in 
contact with the cylinder block or 
other part of the engine. If the 
pressure and grip applied to the 
stethoscope is a heavy one, many 
of its vibrations will be damped 
out and the instrument will not 
be as effective as would otherwise 
be the case. 
An engine stethoscope of very 

high sensitivity and of great con-
venience in use, may be made with 
very little trouble from an old 
wireless headphone earpiece. The 
magnet windings of the earpiece 
are removed and a metal rod or 
pin is soldered to the centre of the 
diaphragm. To the end of this 
pin as soldered a length of coiled 
wire at the opposite end of which 

is soldered a 
thin metal 
rod about a 
foot in length, 
which should 
preferably be tapered. 

The " Headphone" 
Stethoscope 
This " headphone " stethoscope will detect 

unwanted noises in even the quietest running 
engine. More than that, it will pick up 
abnormal sounds from the gearbox and 
from all types of bearings. 

In use, the pointed end of the stethoscope 
ro 1 is held firmly yet lightly against the 
engine part and the earpiece is applied to the 

',TT-TOSCO 

ROD SOLDERED To DIAPHRAGM S P.45,5/N'5-

THROUGH HEADPHONE CAS/NG 

.4 ca; engine stethoscope made from an old headphone earpiece. 

CO/LED WIRE SOLDERED 

7A- PER/NG METAL ROD 

APPROX /2 ° ZONE' 

ES 

A simple type of stethoscope 
consisting of a thin metal 
disc secured to the end of a 

wooden rod. 

ear. Naturally, the ordinary noises' gen-
erated by the running of the engine part 
under examination will be picked up by the 
stethoscope and magnified in the earpiece, 

but imposed upon this rhythmic 
background of noise will be any 
unusual sounds whose presence will 
disclose some irregularity in the 
engine part under examination. It 
takes a little practice to work with 
any type of engine stethoscope, but 
very quickly the correct " grip " 
of the instrument is almost auto-
matically obtained and the normal 
" background " of noise gives little 
trouble to the engine examiner. 

Failure of Lubrication 
It is interesting to apply an 

engine stethoscope to a bearing 
which is known to be well oiled 
and immediately afterwards to a 
bearing which is suspected of 
running without adequate lubri-
cation. The difference between 
the two bearings, as revealed by 
the stethoscope, will be a start-
ling one and, with practice, it is 
possible for an individual to tell by 
means of a stethoscope whenever 
the slightest failure of lubrication 
occurs at a bearing. 

It is, however, in the examina-
tion of unwanted cylinder noises 
that the car engine stethoscope 
finds its greatest use and a small 
amount of practice with such an 
instrument will readily enable any 
car owner to ascertain immediately 
whether any particular engine 
cylinder is firing normally or 
not. 
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A hank of solid mercury suspending a 7-lb. weight. 

The mercury has been frozen in liquid air. 

MOST readers will be aware of the fact 
that when air is strongly compressed 
and, at the same time, subjected to 

powerful cooling influences, it no longer 
remains gaseous, but condenses to a thin and 
perfectly clear liquid. All gases, in fact, 
can, by compression and cooling, be con-
densed to liquid form and even frozen solid. 

In the production of liquid air, the air is 
pumped into a strong steel apparatus con-
taining a large number of coiled steel tubes. 
After the air has attained a certain degree 
of compression, it is automatically allowed 
to expand suddenly. In expanding, the 
compresssd air is very strongly cooled, and 
alter this compression and expansion process 
has been repeated two or three times, the 
temperature of the air becomes so low that 
the air condenses to an almost water-white 
liquid—" liquid air." 

A Remarkable Substance 
Liquid air constitutes one of the most 

remarkable substances known to science, 
mainly on account of the fact that it pro-
vides a source of" concentrated cold." We 
all know that water boils at a temperature 
of a hundred degrees (Centigrade) above 

 1E WONDERS 
Marvellous Fads about one of 

its freezing-point. But the temperature of 
liquid air is nearly twice as much below the 
freezing-point of water as the boiling-point 
of the latter liquid is above its freezing-
point. 
To be precise, liquid air boils at a 

temperature of — 194° Centigrade. Since 
air in its ordinary gaseous form is a 
mixture of twenty-three parts (by weight) 
of oxygen to seventy-seven parts of nitro-
gen, so, also, air in its liquefied form com-
prises a mixture of liquid oxygen and liquid 
nitrogen in like proportions. 

• Liquid nitrogen boils at a temperature of 
thirteen degrees below the boiling-point of 
liquid oxygen, so that when liquid air is kept 
it is the nitrogen which boils away first. 
Hence, liquid air gradually becomes richer 
and richer in oxygen and, as it does so, it 
acquires a beautiful pale sky-blue colour, 
the characteristic colour of liquid oxygen. 

Stored in Vessels 
Since the temperature of liquid air is 

approximately 210 degrees below the aver-
age temperature of the objects which sur-
round us (i.e. 15° C.) it might be imagined 
that it is impossible to store and utilise this 
marvellous liquid. As a matter of fact, 
however, thanks to the production of suit-
able vacuum vessels constructed on the 
ordinary thermos-flask principle, liquid air 
can be kept in such containers for a space of 
three or four days, for the vacuum-lined 
walls of the containing vessels prevent the 
heat of the surroundings from warming up 
the liquefied air within the vessels. Stored 
in a silvered vacuum vessel of the ordinary 
thermos type, liquid air evaporates but 
slowly and at the rate of about 15 per cent. 
of its bulk in every twenty-four hours. 
Hence it will be evident that liquid air, 
provided that proper precautions are taken, 
can be handled and experimented with just 
like other liquids. 

Great care has to be taken not to allow 
the hands or any part of the flesh to come 
into contact with the liquefied air. To dip 
one's finger into a vessel of liquid air would 
be very much akin to plunging one's finger 
into a liquid which was boiling at twice the 

Carbon dioxide gas (CO3) is frozen solid as it streams into the glass dish around 
which liquid air is poured. 

temperature of boiling water. Liquid air 
coming into real contact with the skin is 
capable of giving a most severe frostbite. 
One experimenter, in fact, during the space 
of a few hours managed to contract a liquid 
air frostbite and a severe burn from a bunsen 
burner on the same hand. It is interesting 
to record that the burn on the hand healed 

A spectacular experiment. A Yale key tied to a piece 
of string has been cooled in liquid air and then im-
mersed in a tumbler containing hot water. The key 
has frozen hard to the sides of the glass with the result 
that the entire tumbler of hot water can be lifted up 
and held in mid air. Note the coating of frost on the 

lower half of the string. 

over within a week, but that the liquid air 
frostbite took three weeks to heal. 

Liquid air represents air in a very con-
centrate form. About 100 cubic feet of 
air are requited to produce 1 gallon of the 
liquid which occupies a space of some 231 

A close-up view of the dish containing solid carbon 
dioxide. 
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e Col 

,QUIED AIR 
est Materials Known 

cubic in. It can be shown that liquid air 
occupies only 7- th of the space filled by 
the gaseous air. Consequently, when liquid 
air evaporates it expands to 748 times its 
liquid volume. In view of this fact many 
proposals_ have been made to employ liquid 
air as a source of motive power. These, 
however, have come to nothing, mainly on 

A wooden box containing a 4-lb. weight suspended by 
a liquid air-cooled piece of frozen metal to its outer 

side. 

accorint of the impracticability of storing 
and handling large amounts of liquid air. 
At the same time, it may be mentioned that 
liquid air has been used as an explosive in 
combination with other materials, and it is 
interesting to note that its use in conjunc-
tion with other substances as a rocket fuel 
for interplanetary travel has been seriously 
proposed. 

The Coldest Substance 
To the average reader, however, the chief 

interest about liquid air will naturally be 
its intense cold. Indeed, liquid air is one 
of the coldest substances of which we know. 
True it is that liquid hydrogen and liquid 
helium are still colder than liquid air, but 
these liquids have, up to the present, been 
produced in only relatively small amounts, 
whilst liquid air is nowadays a compara-
tively inexpensive commodity. 

If we take a stout copper wire and plunge 
it into a vessel of liquid air, the liquid air 
surrounding the wire will boil violently, and 
with a hissing noise similar to that produced 
when a red-hot wire is plunged into a bath 
of cold water. After a few seconds, how-
ever, the wire will be cooled down to the 
temperature of the liquid air, that is to say, 
below — 194° C. If, now, we take the wire 
out of the liquid air and immediately plunge 
it into a mass of ordinary motor oil, the 
latter will freeze to a hard waxy yellow mass 
for at least half an inch around the wire and 
we may then withdraw the wire which will 
have attached to it the thick mass of almost 
instantaneously-frozen oil. Oil is a difficult 
material to freeze solid, and this sudden and 
complete freezing of the oil surrounding the 
liquid air-cooled wire demonstrates very 
strikingly the extremely low temperature of 
the l_qtrified air. 

Frozen Mercury 
Small tubes containing liquids such as 

glycerine and alcohol, which only freeze at 
very low temperatures, have their contents 
completely frozen within the space of a few 
seconds when they are lowered into liquid 
air. Mercury or " quicksilver," the well-
known metal which is liquid at ordinary 
temperatures, freezes instantly when covered 
with liquid air, and in the solid condition 
looks just like freshly-made solder. It is, 
indeed, possible to place mercury into an 
" S "-shaped mould and then to freeze it 
solid with liquid air and afterwards to em-
ploy the frozen mercury as a hook upon 
which to suspend a heavy weight. The 
mercury will remain in its frozen condition 
for several minutes before it begins to soften 

Flowers immersed in liquid air become as brittle as thin glass. Here is a frozen 
blossom being held up by the tip of its petal. 

A cylinder containing liquid air. Notice the fumes -
of the liquid caused by the freezing of the moisture in 

the surrounding air. 

under the heating effects of the surrounding 
air. 

lf we pour liquid air from its vacuum 
container into an ordinary vessel, the lique-
fied air will boa with extreme violence until 
it cools down the vessel to its own extremely 
low temperature. The liquid air, too, will 
freeze the moisture in the surrounding air 
and render it visible in the form of a white 
cloud or vapour. That is the reason why 
liquid air always gives off clouds of" white 
smoke" when it is poured from one vessel 
into another. 

An Experiment 
If we pour a quantity of liquid air into an 

ordinary kettle and put the kettle on to a 
bright red fire, the liquid air will be ejected 
from the kettle spout in a stream three or 
four feet long. If, now, we lift the kettle 
from the fire, we shall see that its underside 
has on it a thick coating of a material which 
looks like snow. This is actually the carbon 
dioxide gas produced by the combustion of 
the fire, and frozen solid by the intense cold 
of the liquid air. 
The freezing of carbon dioxide gas can be 

Showing the magnetic nature of liquid oxygen. A suspended tube of oxygen-rich 
liquid air being attracted to the pole of a bar magnet. 
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A piece of wire cooled in liquid air and then immersed 
in a vessel of oil immediately freezes the oil around 
it into a bard mass. Here is frozen oil on the end of 

the wire. 

shown with even small quantities of liquid 
air by generating the gas by the action of 
hydrochloric acid on marble fragments in a 
flask provided with a glass delivery tube. 
The latter tube dips into a small glass vessel, 
and around the latter a small quantity of 
liquid air is poured from its vacuum con-
tainer. Almost instantly, the carbon di-
oxide gas issuing from the delivery tube of 
the flask condenses to a white powdery 
solid which lines the inner sides of the glass 
vessel or dish and, in time, fille the latter. 
This is the well-known " carbon dioxide 
snow." It constitutes a gas which has 
actually been solidified by intense cold. 
The carbon dioxide snow will subse-

quently pass off into a gas when removed 
from the influence of the liquid air without 
going through its liquid stage. Incident-
ally, this remarkable solid gas" has a 
temperature not far short of — 100° C. 
When a piece of rubber tubing is plunged 

into a bath of liquid air, it becomes as hard 
as cast-iron and as brittle as the latter. A 
rubber ball frozen in liquid air and then 
hurled against a brick wall will break into a 
thousand fragments. Flowers immersed 
for a second or two in liquid air become as 
brittle as glass and can then be reduced to a 
fine powder! 

Extraordinary Behaviour of Frozen Ivory 
Ivory behaves in a very curious and quite 

unexplained way when cooled down to the 
temperature of liquid air. At this ex-
tremely low temperature it becomes brightly 
phosphorescent after it had been exposed 
for a second or two to the light of an arc 
lamp or to the rays of burning magnesium. 
This mysterious behaviour of ivory consti-
tutes quite a good method of distinguishing 
the genuine from the spurious article. 

If we tie a small metal article, such as a 
key, on to the end of a piece of string, and 
then immerse it in a vessel of liquid air so 
that it is cooled down to the temperature of 
that liquid and, immediately afterwards, 
lower the metal object into an ordinary 
tumbler of hat water, taking care to see that 
the object makes contact with the glass, we 
shall almost immediately hear a sharp click. 
The metal article will freeze fast to the walls 
of the tumbler and we shall be able to 
suspend the tumbler of hot water on the end 
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of the string. This remarkable fact of a 
metal article being frozen fast to the wall 
of the tumbler by a thick layer of ice and 
yet at the same time being surrounded by 
hot water, demonstrates very strikingly the 
enormously low temperature to which 
liquid air is able to reduce any object im-
mersed in it. 
Another experiment of the same nature 

may also interest the reader. A small metal 
object is secured to the end of a length of 
string and then lowered into a vessel of 
liquid air. A few drops of water are then 
poured into a small concavity made in the 
outer side of a wooden box and the liquid 

Liquid air being poured from one vessel to another. 
Note the ring of frost around the edge of the upper 

vessel. 

air-cooled metal object is then lowered into 
the little pool of water thus formed. A 
click is heard. The water freezes-instantly, 
and the box can be lifted up on the end of 
the string even although it may weigh a 
few pounds. Such, indeed, are the cooling 
powers of liquid air. 

Liquid Oxygen 

Liquid oxygen is a magnetic substance, 

EVERY 
CYCLIST'S 
HANDBOOK 

By F. J. Camm 
(Editor of " The Cyclist') 

The Standard Work on the 
Bicycle ... on the road and 
in the workshop. 200 pages. 
Fully illustrated throughout. 
3/6 net or 3/10 Post free from 
George Norma, Ltd., 8-11, 
Southampton Street, Strand, 

London, W.C.2 

1-1 to 6", eq 

February, 1937 

and after liquid air has been allowed to 
evaporate slowly for some time, and has 
thus become richer in liquid -oxygen, the 
magnetic properties of the latter liquid can 
be demonstrated in quite a simple manner. 
A quantity of the liquid air, which is rich in 
oxygen, is placed in an ordinary test tube, 
or, preferably, in a small vacuum-lined 
cylindrical vessel, which is provided with a 
vent tube to allow the escape of air from the 
continuously evaporating liquid. The tube 
or cylinder is suspended freely, and in a 
nearly, horizontal position by means of 
string or wire and a magnet or an electro-
magnet is brought near to it. The tube or 
cylinder of liquid air will be found to behave 
just as if it were a piece of iron, swinging 
round to the magnet pole and adhering to it. 

If a small piece of sponge is saturated 
with liquid air and a light is applied to it, 
the sponge will shatter itself in all directions 
with a miniature explosion, whilst if a roll of 
newspaper is dipped in liquid air and then 
thrown on to a fire it will burn with the well-
known rapidity of gun cotton. 
Perhaps the most remarkable experiment 

of all which can be performed in connection 
with liquid air is to place a quantity of the 
liquid in a cylindrical vessel which is sus-
pended a foot or two above the work-bench. 
The vessel is connected to a vacuum pump, 
and the latter is turned on so that the liquid 
air is made to boil vigorously in a vacuum. 

Pouring a quantity of liquid air from its vacuum- lined 
container. 

So intense a degree of cold does this vacuum 
boiling of liquid air produce that, under 
these conditions, the actual air of the room 
will condense without any pressure on the 
outer sides of the cylinder, and will drop off 
the lower end of it on to the bench, there to 
re-evaporate at once into its former gaseous 
condition. 

Liquid air cannot be contained in ordin-
ary stoppered bottles, for its evaporation 
would result in the stoppers being blown 
out violently within a few seconds, if, in-
deed, the actual bottles themselves were not 
shattered by the expanding air. Even 
braes and copper tubes cannot contain 
liquid air without bursting. As we have 
already seen, this remarkable form of 
" concentrated cold " must always be stored 
in vacuum-lined vessels, in which containers 
it will remain for three or four days before it 
evaporates away completely. 
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THE MONTH IN 
THE WOJILD OF SCIENCE 

AND INVENTION 

The lidian 
firm" Cuera" 

has built a special 
aerodynamic four. 

cylinder motor-cycle, 
which, during trial runs, 

has reached a speed of nearly 190 m.p.h. 

1937 Paris Exhibition 

AN International Exhibition will be 
opened in Paris during the Spring of 

1937. One of the principal features of 
scientific interest is to be an electrostatic 
generator which will be the largest in the 
world. Two brass balls, each 10 ft. in 
diameter, will be supported on insulating 
columns 32 ft. in height and the balls will 
be charged with electricity to a potential 
of about 5,000,000 volts by the action of a 
friction generator consisting of endless belts 
of rubberised cotton. 

A 10-ft. Spark 
When fully charged, a spark will leap across 

the 10-ft. gap between the spheres, but visi-
tors will be protected from stray 
sparks by a large lattice-work 
cage of metal• 
which will be 
built round the 
apparatus. 
The operators 

who control the display will actually sit 
inside the two metal spheres, where, strangely 
enough, they will be perfectly safe. 

New Aviation Fuel TO obtain the greatest possible power from 
petrol fuel, it must have a high " octane 

number," i.e. it must not detonate in a high 
compression engine. Hitherto high octane 
ratings have been obtained by adding 
tetraethyl lead and " iso-octane" to the 
petrol, but the latter is very expensive 
and only available in small quantities. 

A 15 per cent. Saving 
A new fuel has been. announced, however, 

in which the high octane number is ob-
tained by blending isopropyl ether and 
tetraethyl lead with the petrol. Isopropyl 
ether is comparatively cheap and plentiful 
and it is stated that the new fuel will show a 
saving of 15 per cent. in fuel consumption 
over ordinary commercial grades. 

Absolute Zero 
T1-LE absolute zero of temperature, 

-273.13° C., has not yet been reached, 
and probably never will be, but scientists 
have got within one sixth of a degree of the 
limit. At the absolute zero, all heat ceases 
to exist and all motion of molecules stops, 
according to present theory. 

Low Temperatures 
These low temperatures are obtained by 

first using liquid air to cool liquid hydrogen 
and then liquid hydrogen to cool liquid 
helium. The liquid helium is used to cool 
a cell containing a solenoid which surrounds 

the material to be finally cooled. The 
material is strongly magnetised by the 
solenoid and when the heat of magnetisation 
has been absorbed by the helium, the cell 
is evacuated and the magnetic field removed. 
In demagnetising, the material cools itself 
still further until the lowest temperatures 
yet attained are reached. 

Abbot's Solar Engine 

NEW facts regarding the solar engine in-
vented by Dr. C. G. Abbot, of the 

U.S.A., have recently been published. The 
experimental machine which has been con-
structed consists of three long parabolic 
metal reflectors which closely resemble a 
popular type of electric fire. Along the 
focus of each parabola is placed a glass tube, 
half an inch in diameter and six feet in 
length. This tube is filled with a liquid 
known as " Aroclor," a chlorinated diph-
enyl compound which is darkened by the 
addition of lamp black. 
The liquid, whose boiling point is 662° F. 

is kept circulating by a pump, and after 
leaving the heater tubes it enters a" heat-
interchanger" where it gives up its heat to 
water which is caused to boil and so gener-
ates steam. 
A + h.p. Steam Engine 
The steam is used to drive a h.p. steam 

engine, and with steam at 200° C., the 
maximum theoretical efficiency is about 
40 per cent. It is stated that in regions 
with ample sunshine, the plant will compete 
with coal costing three dollars a ton. It 
has been calculated that if a solar engine 
could be constructed equal in area to the 
lake which is nbw formed behind the new 
Boulder Dam, it could generate as much 
power as the water turbines which are to be 
driven by the waters of the lake. 

A machine that would be a boon to record-attempt pilots in a hurry to refuel and be off, à the new streamlined petrol, oil, and air tank now in use at Reading 
Airport. The tank holds 450 gallons of petrol. 25 gallons of oil, and can produce unlimited supplies of air. It can fill a plane with petrol in a few minutes. 

The streamlined petrol re-fuelling machine is shown re-fuelling a plane at Reading. 
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THE LATEST 
n 

TWIN TRAINS 
—a SCALE MODEL in 

"00" Gauge of the 
SOUTHERN ELECTRIC 
THE amazing popularity of the Twin Trains 

in the short time since we introduced them 
to England has prompted us to provide a model 
in ' 00 " gauge that will appeal to the Scale 
Model Enthusiast, and, at the same time, represent one of 
the most used forms of transport for those living South of London. 

With the co-operation of Mr. C. Grasemann, Publicity Officer of the 
Southern Railway, it was decided to model the latest Southern Electric 
Stock, which is to be used on the London — Portsmouth lino now undergoing 
electrification. This has made a very attractive railway miniature, and the set 
offered contains a specially designed motor, forming the front bogie and working off 14 
volts a.c., or 12 volts d.c. The reversing mechanism is housed in the rear bogie. 

Also included are two Bogie Coaches 61 ins. long ( 1 First-class Corridor and 1 Brake Third Corridor), each fitted 
with automatic couplings; 12 Curved and 4 Straight Rails to make an Oval Track, 28 ins. by 42k ins. • Controller 
for starting, stopping and regulating the train speed, complete with automatic cut-out; Plugs and Connections, 
Bottle of Lubricating Oil. Packed in smart box covered with green enamelled paper, complete with label designed 

by the Southern Railway. PRICE r5f. 
Separate Coaches are available as follows: First and Third-

class Corridor, Restaurant Car and Brake Third. Price 3/- each. 

For Rails, Points, and other accessories see the BASSETT-LOWKE 
TWIN TRAIN FOLDER, TT.12. post frec. 

See BASSETT-LOWKE'S exhibit at the British 
Industries Fair, Publicity Section. Stand No. 
K.1325, 3rd Floor, Empire Hall, Olympia. 

BASSETT-LOWKE LTD., NORTHAMPTON 
London : 112 High Holborn, W.C.I Manchester: 28 Corporation Street 

THE CHEAPEST 
SUPER DETAIL 
PERMANENT 
WAY . . . 
IN ALL GAUGES 

FROM " 00 " TO 

SCALE. 

We Illustrate above an ACTUAL PHOTOGRAPH of Bond's Super Detail Permanent 
Way ; this is not an Artist's Impression, but a Photograph of the Model Rail and 
Chairs which Bond's supply. The Rail Sections faithfully reproduce the outline of the 
Full Size Rails, also the Model Chair—that of the Latest Standard Chair as standard-
ised by the British Railway Companies. 
If you want Super Detail for your Model Permanent Way, you can only get this 
with Bond's Super Detail Permanent Way Parts, 

PRICES 
STANDARD GAUGE " 0" PARTS  

Steel Rail, sheradised .... .. .. per yd. 2d., 1/6 doz. yds. 
Brass Rail .. .. .. .. per yd. 4d., 3/9 doz. yds. 
Cast Chairs, slide-on fit .. per 100 1/2. 
Cast Chairs, for wooden keys.. per 100 1/2. 
Keys .. .. .. .. .. per 100 6d. 
Fishplates .. .. .. .. .. .. per doz. 3d. 
Sleepers, stained correct colour .. .. . per 100 2/, 
Battens, r x r section.. .. .. .. per yd. 2d., 1/9 doz. yds. 
Pins, approx. 1,000 .. .. .. .. 6d. packet. 
Track Gauge, special, with elec. chair jig .. 9d. each. 

All Prices Plus Postage. For Prices of Gauge " 00,"" I," r Scale and r Scale, see 
General Catalogue. Price 6d. It contains 200 pages, which illustrate all the require-
ments of the Model-maker, including a complete list of Tools and Materials. 

BOND'S 0' EUSTON RD. LTD. 
254 EUSTON ROAD, LONDON, N.W.I 
Telephone Museum 7131 Established 1887 

An 
official 

mod el 
produced in 

collaboration 

with the 
SOUTHERN 
RAILWAY 

BASSETT - LOWKE 

CATALOGUES e Books everyone should have. 
All the latest editions are out, 
containing the season's new 
productions. 

A.I2. Model Railways, 
Nearly 150 pages. 

B.12. Stationary Engines, 
Castings and Parts. 

S.12. Ships and Fittings. 

Z. D. 
Post Free each 

Free Booklet, F13.12, • REALISM 
IN MINIATURE," al» available.. 

TH E 
HOME OF SCALE "00" 
Railway modelling in this scale has become the most 
popular indoor hobby, as it is instructive, easy to 

build, and reasonable in price. 

For the discriminating user we have now introduced correct sec-
tion Bull Head Rail in Nickel Silver. This gives correct " Steel " 
effect, will not collect dirt nor corrode and gives better Electrical 
Contact. Price per 36 length 20. (2,6d. per dozen). 

WRITE NOW for our ILLUSTRATED CATALOGUE, 
price 4d., or call and inspect our display—no obligation. 

HAMBLINCS 
10 CECIL COURT 

CHARING CROSS RD. 
LONDON, W.C.2 

BRITISH-MADE MICROSCOPES! 
A MICROSCOPE OF SOLID 'PROPORTIONS WITH 
STRONG PILLAR AND INCLINATION JOINT, COM-
BINES PERFECT BALANCE WITH STABILITY 

HANDSOMELY FINISHED AND COMPLETE WITH 
CASE. 1 SPECIMEN AND 2 PLAIN SLIDES 

1819 POST FREE 
LARGE SELECTION OF SECOND-HAND OPTICAL 
INSTRUMENTS—TELESCOPES--MICROSCOPES AND 
BINOCULARS. NOTE NAME AND ADDRESS 

BROADHURST, CLARKSON & CO. 
TELESCOPE HOUSE 

63 FARRINGDON ROAD, LONDON 

E.C.I 

(3 MINS. FROM FARRINGDON ST. METRO RLY. STN.) 
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A Model G.W.R. Broad Gauge 
Fig. 5.—A 
broadside view 
of a 1-in. scale 
model of the loco-
motive Hiron-

delle. 

Loconzotive—Part JI 

A
S a headpiece for this article I have 
selected what is practically a broad-
side view of my own 1-in, scale loco-

motive Hirondelle. The engine only is a 
faesimile of what the Lord of the Isles was 
like in the middle 1850's, after the chimney 
and sand-boxes had been altered. 
When this model was commenced, at just 

about the time when the Lord of the Isles 
was broken up, it was intended to be a 
replica of that engine, and it was not until 
it was nearing completion, ready for the 
name and for the tender to be put in hand, 
that I decided to change to a different - 
engine. The reason for this was that I did 4- 
not like the iron-framed type of tender 
which the Lord of the Isles throughout its 
existence had behind it. This iron framing 
was quite different from that of 
the engine; it was the same as 
many of the engines built prior 
to 1851. Why Daniel Gooch 
changed I do not know, but his 
other tenders, which were not in 
all cases later than that of Lord 
of the Isles, had sandwich fram-
ing, the same as that of the 
engines. This tended to greatly 
improve the appearance. It 
gave uniformity throughout. 
and so I adopted the name of 
one of the other engines—Hir• 
ondelle—because of its eupho-
nious nature. This matter 
of the tender I shall deal with 
later, and shall give drawings 
of both the types. 

A Comparison 
I said in my first article quite 

a lot about changes in the ap-
pearance of Lord of the Isles, 
and that is why I illustrate my 
model in order to show the 
form of details which the Lord 
of the Isles once had and which 
were different when it was bro-
ken up. The reader can com-
pare the photograph of the 
model with the view already 
given at the head of the last 
article showing Lord of the Isles, 

Fig. 6.—A 
front elevation 
of Lord of the 
Isles as in 1906 

and compare the two tenders. Of course, 
if he has fully made up his mind to build 
Lord of the Isles and no other, he will 
reconcile himself to anything impleasing 
about the tender, but if he allows, as I 
did, aesthetic considerations to influence 
him he will not be tied down to other details 

which were peculiar to the Lord of the 
Isles, and can adopt the name of any of 
the other engines which he cares to put 
on the model, a list of which names I 
have already given. Similarly, too, he 
can adopt any period that he likes. It 
was for this purpose that I gave all 
the necessary details of other periods. 
To complete the scale-drawn views 

of Lord of the Islas I give in Figs. 6 
and 7 front and back elevations, showing 
every part as it was when the engine 
  was broken up. Should the 

reader decide to adopt another 
name, another period, and the 

• sandwich-framed tender, I give 
for his use in Fig. 9 an eleva-
tion of the smokebox front with 
the door secured by clamping 
handles, which, by the way, is 
strangely enough quite recent 
locomotive practice. This old 
form of door on the broad-gauge 
engines was hinged at the bot-
tom. It must be noted that 
the front plate of the smokebox 
was secured not by rivets but 
by square-headed bolts, the 
nuts being on the inside. 

Difficulties in Building 
The methods to be followed 

will have to be quite different 
from those usual to the con-
struction of a model of a more 
modern engine. In such modern 
locomotives the frames, cylin-
ders, axles, motion, etc., are built 
as a chassis, and the boiler, a 
separate unit, is put on after-
wards. This cannot be done in 
the Lord of the Isles and others 

s class e- o f itbecause the whole 
principle of construction in 

4.  1.,1•.1„r 2, 5, 6, 71 8,FT the prototype was different. .1.  
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The main purpose served by the outside 
sandwich frames was to carry the boiler and 
machinery, and those outside frames took 
up none of the working stresses. There 
were inside frames which extended only 
from the back of the cylinders to the front 
corners of the firebox. In these there 
were horns and axle-boxes, and all the thrust-
ing and pulling of the pistons and the shocks 
of the reciprocating masses were taken up 
by these frames. It is true that there was 
a light spring underneath the driving axle, 
attached to inside the axle-boxes, but the 
main object of such spring was to take part 
of the load acting vertically should the driv-
ing axle fracture. 
Now this means that the engine (and by 

engine I here mean cylinders, motion, valve 
gear, and inside frames, etc.) cannot be built 
separately from the boiler for the reason 
that, as already mentioned, the frames are 
actually attached to the boiler. My own 
model is correctly built and follows the 
prototype, but to simplify the job for the 
reader I have endeavoured to find a way of 
getting over the difficulty, but without suc-
cess. It would be possible to carry the 
inside frames along past the firebox to the 
rear buffer beam, but at the front they 
cannot be made to pass the cylinders, for 
there is no means of separating the cylinders 
from the smoke box: besides which, could 
the frames be carried to the front buffer 
beam they would be bound to show, since 
there is clear space between the front 
cylinder covers and the buffer beam. Had 
all this been possible then the inside and 
outside frames could have been constructed 
together with stretchers between them, and 
the cylinders and motion attached to the 
whole chassis. 

Four Bearings 

In the model I am going to provide four 
bearings only for the driving axle, two out-
side and two inside of the driving wheels, 
but in the full-size engines there were five 

bearings. There was a central pair of 
horns riveted to the inside of the boiler 
barrel. Three other attachments were also 
made to the boiler: these included motion 
plates carrying the slide bars, the swinging 
links supporting the expansion links and 
eccentric rods, and a central bearing for 
the reversing shaft. All 
these I am omitting. 
In the original there 

were two separate mo-
tion plates, right and 
left, each bolted to their 
respective inside frames 
and riveted to the 
boiler. They were not 
joined together in any 
way, but in the model I 
am leaving them clear 
of the boiler 
and joining 
them to-
gether. A 
cross - section 
showing this 
detail will 
appear later. 
From the 
motion plate 
I am carrying 
backwards 
brackets for 
the valve-
gear suspen-
sion links, 
whilst the re-
versing shaft 
is to be pro-
vided with 
two bearings 
only secured 
to the frames. 

All these   

tmioondis fica will 

considerably 
lessen the 

Fig. 7.—A back 
elevation of 
Lord of the Isles 

as in 1906. 
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Fig. 8.—A longitudinal section of the engine. 
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difficulties of building this model, which 
difficulties lie not so much in the actual 
making of all the parts but in assembling 
them. 

Other Details of Construction 
The next, and perhaps the most impor-

tant, drawing to which I must refer is the 
general arrangement showing the whole 
engine in longitudinal section, F. 8. If 
the reader is familiar with drawings of these 
old broad-gauge engines (they were pub-
lished in Treadgold's Locomotive Engines 
in 1850) he will recognise from an examina-
tion of Fig. 7 that I have very considerably 
modified parts of the engine other than those 
mentioned. All these, however, are inter-
nal and they will affect the outside appear-
ance in not the slightest degree: they all 
tend to simplify construction. 
One of the chief of these departures from 

correct practice is the connection between 
the smokebox and the boiler barrel. Here 
I am providing a strong gunmetal casting 
which is bored out to fit perfectly over the 
end of the copper tubular barrel. Its pro-
file follows the lines and curves of the 
smokebox, and is further bored out to re-
ceive spigots on the back cylinder ends. It 
thus provides a very rigid attachment for 
the cylinders. Cast upon this plate are 
lugs, two of them extending backwards, to 
which the inside frames are bolted, and four 
of them projecting forwards into the smoke-
box. As a matter of fact, these forward 
lugs will be flush with the inside of the 
smokebox wrapper plate and the plate will 
be cut away around them. To these lugs, 
two on each side, will be riveted the brackets 
which support the boiler and cylinders on 
the outside frames. On the prototype 
engines there were six supporting brackets, 
two of them in the middle were long and 
riveted to the boiler barrel. They came 
immediately in front of the driving wheels, 
and after Lord of the Isles had the big sand-
boxes placed so that they distributed sand 
immediately forward of the drivers the 
brackets were hidden by them. These 
brackets I am doing away with; they will 
be quite unnecessary in the model. The 
remaining pair of the prototype six were, of 
course, on the sides of the firebox. These 
will have to be retained in the model. 

Drum-head Type Tube Plate 
The front tube plate will be of the drum-

head type; that is to say, it will be circular, 
flanged and recessed into the barrel. This 
arrangement will give us a 
little more room in the 
smokebox for the regulator 
and steam pipes. To the 
model locomotive builder 
this type of regulator will 
probably be new. It follows 
fairly closely the originals; 
at any rate, it is of the same 
type. As will be seen, the 
valve is controlled by a rod 
extending the whole length 
of the steam-collecting pipe, 
and the regulator handle is 
of the push-and-pull form 
for closing and opening. 
The handle is shown in Fig. 
7, but as I proceed I shall 
doubtless find it necessary 
to give a little detail draw-
ing of it. 

Steam-collecting Pipe 
In the full-size engines 

the steam-collecting pipe 
was horizontal instead of 
being inclined as shown. 
Furthermore, it was close 

4 
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up to the top of the boiler barrel and 
was perforated with tiny holes on its upper-
most side throughout its length. It has not 
been practicable to follow the same arrange-
ment in the model because we are compelled 
to place the regulator box lower down, so 
at the back end over the firebox I have 
carried two smaller pipes upwards from the 
steam-collecting pipe with their upper ends 
close to the highest point of the steam 
space. These two tubes will be silver-
soldered in the main pipe, which means that 
the steam-collecting pipe will have to be 
inserted before the drum-head front tube 
plate is put in position. After the boiler is • 
riveted up, the ends of the steam-collect-
ing pipe will be expanded and flanged over. 
As I have said, only the experienced 

locomotive model-maker is advised to 
undertake the building of one of these 
engines, and he will know how to set about 
the construction of the boiler. I would 
merely mention, however, that it is in-
tended that the firebox shall be inserted 
after the shell is riveted together, and that 
the flue tubes, of which there are 20, having 
a diameter of in., are inserted, expanded 
and beaded afterwards. For supporting 
the fiat crown of the firebox I have adopted 
roof girders, which can be either of T 
section steel or cast gunmetal riveted to the 
firebox plate. There are three of these 
which will be shown later in a cross-section. 

The Valve Gear 
Since the prototype engines were, as 

everybody knows, designed by Daniel' 
Gooch, afterwards Sir Daniel, it follows as a 
matter of course that the valve gear of all 
broad-gauge engines built at Swindon dur-
ing his term of office were fitted with the 
valve gear which he invented and which is 

o 
a 
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known by his name. It is of the radial type 
with fixed oscillating expansion link. The 
eccentrics and link differ from the Stephen-
son gear only in the fact that the curvature 
of the link is turned the oppositeway. The 
link does not rise and fall, but is carried in 
suspension links which vibrate an amount 
equal to twice the lap of the valves. Be-
tween the expansion link and the valve 
spindle there is a radius rod, exactly as in 
the Walschaerts gear. This radius rod can 
be moved by ihe reversing gear to any 
point above or below the centre of the ex-
pansion link. With the crank on either the 
front or back dead centre, movement of the 
radius rod upwards or downwards produces 
no movement of the valve, and it will thus 
be seen that in all positions of the revers-
ing lever the lead of the valve is constant. 
In this it differs from the Stephenson gear, 
and has the same merit as the now-so-popu-
lar Walschaerts gear. 
The Gooch gear was never received with 

very much favour in this country, though it 
has been extremely popular in Continental 
locomotive practice. Apart from constant 
lead the operation of the gear was very much 
easier, since the driver had not to move the 
whole weight of the eccentric rods and ex-
pansion links. The only disadvantage, if 
there was any, was the angularity of the 
drive between the eccentric, which was in 
gear, and the valve spindle; though, as will 
be seen from my drawing, Fig. 8, the angles 
were comparatively fine. In the full-size 
engines Gooch provided guides for his 
valve spindles behind the point of attach-
ment of the radius rods to the valve spindles; 
that is to say, behind the valve rod cross-
heads. These bearings were carried up 
from a bar running across between the 
bottom slide bars, to which it was bolted. 
In the model I have thought these supports 
for the cross-head unnecessary. 
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INTE 

Fig. I.—A simple de-
vice for changing rotary 
motion into horizontal 
or vertical motion. 

ESTING MODELS 
F MECHANICAL 
MOVEMENTS 

IT is often possible to devise from wood and nails and pieces of tin little mechan-
isms of an interesting and instructive 

nature. These mechanisms, three of which 
are shown here, may be applied in a variety 
of ways to other models. They 
are not new, for you will find 
them used in spinning machin-
ery, steam engines, pumps, etc., 
and they were invented so long 
ago that their origin is lost. In 
the South Kensington Museum 
a room is specially devoted to 
models of mechanical move-
ments, and very fascinating they 
are. 

Merely a Device 
A machine is merely a device 

for altering the magnitude, 
point of application, or direction 
of a force, and it is by means of 
these typical devices that a machine is 
enabled to carry out its object. For 
example, if we wished to change rotary 
motion such as that described by a crank 
into horizontal motion, we may do it in a 
variety of ways, one of which is indicated 
in a simple manner in Figs. 1 and 2. A 
wooden disc has nails knocked in it at right-
angles to the circumference and at equal 
distances. It will be seen that when the 
handle is turned these nails will catch upon 
the crank, and so push the square rod to the 
right. When the crank is moved down half 
the distance between two of the nails the 
nail runs over its end, and the next nail hits 
the small block on the right and pushes it 
back. This nail then slides off the top of 

the block, 
and at this 
moment the 
crank pushes 
it back to 
the right, so 
that as long as 
t he wheel with 
the nails in it 
rotates, the 
square rod will 
be pushed 
backwards and 
forwards. You 
will easily be 
able to make 
this by follow-
ing the details 
given in Fig. 2. 

Pg. 4.—A device for giving up-
and-down motion to two rods. 

A Simpler 
Method 
Fig. 3 shows 

a simpler 
method of 
achieving the 
same result. 

By Fredk. jace 
In this diagram the rod with the rect-
angular hole in it moves back and forth 
three times for one revolution of the 
cam-shaped wheel. This wheel has sides 
which are part of a circle drawn from 

Fig. 2.—Elevation of Fig. 1, and details of the crank and guides. 

the point of the opposite side, the three 
points themselves making an equilateral 
triangle; the spindle must, of course, 
be secured exactly in the centre. The 
height of the rectangular slot must be it in. 
greater than the distance from one point 
of the cam to the centre of the opposite 
curve, and the slot must be somewhat 
wider than it is high. Fig. 4 consists of two 
right-angle cranks, which are slotted to 

allow a pin secured to a revolving disc 
easily to pass through. To each crank is 
attached a rod so that when one crank is 
up the other one will be down. This 
movement transmitted to the two rods will 

Fig. 3.—Another mechanism for changing rotary 
motion into horizontal or vertical motion. 

provide a mechanism giving alternate up-
and-down motion. 

A SCALE WATERLINE MODEL 

THE above illustration is of a 50-ft.-to-
the-inch waterline model of the famous ship Great Britain, which was the first 

screw steamer to cross the Atlantic. The 
model is supplied by Messrs. Bassett-
Lowke Ltd., Northampton. 

A Correction 

We should also like to point out an error 
that occurred in Messrs. Bassett-Lowke's 

advertisement on page 228 of our last 
month's issue. 
Under the illustration of the 0-6-0 goods 

locomotive the price was given as clockwork 
and electric, D.C., 6-8 volts, 358. This should 
have been 288. 6d. for clockwork and 35s. M. 
for the electric. 

Interested readers should write to this 
firm for their model-railway catalogue A.12, 
obtainable for 6d. post free. 
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A LILLIPUTIAN VILLAGE 

IN THE 

COTSWOLDS 

(Above) The " Wade Arms," 
railway bridge and G.W.R. 
traen (Gauge 1) (Right) Mr. 
Charles Wade and one of his 

ship models. 

NOT far from the picturesque village of 
Broadway in Worcestershire, one of 
those ideal spots which intrigue our 

visitors from across the Atlantic, is a quiet 
manor house called Snowshill Manor, the 
home of Mr. Charles Wade. 

This old house and the manors built on 
the site before it have a fascinating history. 
In the olden days it is said British kings and 
queens have passed a sojourn there, and it 
has among its owners famous—or infamous 
—noblemen like Edward Seymour. who 
ended his ambitious life on Tower Will in 
the day of Lady Jane Grey. A famous 
owner of the manor was Katherine Parr, 
last wife of Henry VIII, who bestowed it 
upon her. In those days the Manor must 
have been the scene of many a gay recep-
tion, but now it is a peaceful retreat. The 
garden is tenanted by beautiful fantail 
doves, whose melancholy cries merge har-
moniously with the weathered buildings 
and the rustle of the trees in the terraced 
gardens. 

By W. J. Bassett-Lowke 

Details of a Scale Model Village 

Tucked Away in the Cotswolds 

*It 

A Private Museum 

The main house is now used as a private 
museum for models of every kind—works of 
sculpture, curios from many lands, and 
relics that have come down to us from 
history. There is a music room, a room of 
model ships, ancient Dutch vessels, Spanish 
galleons. etc., but among the various inter-
esting objects in Mr. Wade's possession his 
favourite is a wonderful Japanese carving 
of a man, so lifelike that the very veins 
stand out on arms and legs, and every 
muscle is perfectly delineated with a 
master's skilL 

The upper and lower quayside with its numerous models of familiar harbour equipment. 

In the garden I found what I had come to 
see, for not knowing Mr. Wade's work as a 
collector was equal to his model making, 
I had made the visit with the especial in-
tention of viewing his famous model village 
in the garden. 

Miniature Fishing Village 
We came to a pool lined with concrete 

with water filtering in by pipe and out on 
the opposite side, and there, standing on the 
slope, sheltered by trees, was a miniature 
fishing village, as it might have been in the 
seventeenth century. 
The photographs which accompany this 

article will help to show the work which has 
been put into this wonderful little village, 
and the lifelike appearance it presents to 
the onlooker, from the tiny garden gates 
set in the rock to the largo stone break-
water of the miniature harbour, is amazing. 

I looked around the harbour with its ship 
drawn in alongside, with boats and fishing 
tackle abounding on the quay, nets hung out 
to dry, mooring chains, signalling lamps, 
buoys, old capstans, and the interesting old 
light-house at the head of the breakwater. 
Along the quayside is also the popular 

" Lord Nelson," which might be described 
as the fisherman's or boatman's inn, fre-
quented by those whose small boats are in 
dock. It is said that this inn is so realistic-
ally made that a friend of Mr. Wade's was 
asked by a man who had seen a photograph 
of it, and had travelled much in Cornwall, 
where this particular inn was on the Cornish 
coast, because he thought he knew every 
inn in the shire and was unable to locate it. 



286 NEWNES PRACTICAL MECHANICS 

An inner view of the harbour and the picturesque houses surrounding it. 

The actual figures of the sailors grouped 
around the inn and on the quay are ex-
tremely lifelike, and the whole place made 
me feel like Gulliver amid the Lilliputians. 

" The Wade Arms" 

On the canal side is another characteris-
tic inn named, appropriately, " The Wade 
Arms," where the barges pull up and the 
bargees call. 
Among the groups of houses by the fish-

ing huts is the post-house with its stables, 
and not far off the cyder mill. Leaving the 
quay a large, important-looking manor 
house comes into view, with its spacious 
garden of small plants, its clipped bushes, 
and close by is the village church. High 
up the hill at the back of the village is an 
old farm house with its buildings and out-
houses, sheds and stables, and its wagon 
drawn by horses in the yard. 
The little houses, all of dun-coloured 

weathering stone, are set among small tree-
like bushes of French lavender, and farther 
up the slope I found the wheelwright's shed 
with all his tools displayed, and the ship-
wright's, who from the look of things was 
at work on a dinghy, with coils of rope and 
other nautical gear stacked around. 

Harbour Station 

Twenty years ago this lifelike village 

The harbour and old lighthouse at the end of the breakwater. 
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began to come into being from one small 
house, which Mr. Wade made for a small 
girl convalescing at the Manor from an 
illness. It is amazing to think how many 
hours of patient work must have gone to 
the building of it. Nothing seems to have 
been forgotten. The houses are all of 
wood, coloured to represent stone, and 
covered with a thatch made of Chinese 
matting. They stand the weather well, but 
every winter the village is taken indoors and 
reconditioned and returns to the garden 
with the first flowers of spring. 
Let it not be thought that Mr. Wade was 

not alive to the progress of time. He has 
now added a small picturesque terminus 
station at the upper end of the village 
called the" Harbour Station," and although 
smart modern G.W.R. trains and coaches, 
made by Messrs. Bassett-Lowke, Ltd., run 
into the terminus, this does not detract from 
the old-world charm of the village, but 
makes a striking contrast. 
Apart from the fact that the village is 

accurately built to a scale of ¡in, to the foot, 
which gives marvellous realism, the unique 
feature of it is that it is so full of small 
details, which are treated in an artistic 
manner by one who is a student of detail 
and an architect by profession. • 

A village at the back of the harbour. 

SCIENTIFIC OBSERVATIONS 

MANY years ago a young biologist no-
ticed that certain types of snails which 

live in the Potomac river are never found 
in the tributaries, and some that live in the 
tributaries cannot live in the main river. 
He found that the reason was that the river 
water is slightly alkaline, while that of the 
brooks was slightly acid and that some 
snails can live only in acid water and some 
only in alkaline. 

This observation might have had little 
practical use, but for the recent discovery 
that a terrible oriental disease, schistoso-
miaais, is caused by a tiny worm which lives 
its early life in a certain snail of the " acid " 
type. Countless thousands have died 
annually throughout China and Japan from 
this scourge, but now these two chance 
discoveries have shown how the disease 
can be eliminated. By dumping quantities 
of crushed limestone along the banks of the 
rivers, the water is made alkaline, the snails 
die, and so does the disease. 
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STARGAZING FOR AMATEURS 
A NEW SERIES 

SUNSPOTS are increasing in size and 
frequency. Several of naked eye visi-
bility have appeared dtiring the last 

couple of months. Giant specimens, either 
isolated or in pairs, may show themselves 
any day. The solar disc should therefore 
be scrutinised at every favourable oppor-
tunity, care being taken to use a safety 
eyepiece or a heavily smoked glass as a 
screen. A fine photograph of a huge spot 
accompanied by a lesser one is here repro-
duced; they are about to disappear over 
the " limb " or edge of the sun. That they 
are yawning cavities and not merely sur-
face markings, is very evident. 
The moon will be at first quarter on the 

18th. Numerous magnificent formations 
will come into sight shortly before, during 
and after that phase. Among the most 
Earth-like are those massive mountain 
ranges of the northern hemisphere, the lunar 
Apennines, Caucasus Mountains and Alps. 
These lofty piles border the western 
" shores " of the vast Mare Imbrium, one. 
of the most extensive of the so-called seas 
Rising in sloping foot-hills on one side and 
dropping abruptly in precipitous cliffs on 
the other, their summits bristle with hun-
dreds of peaks some of which tower to a 
height of 18,000 ft. In the " aerial " view 
on this page, the Apennines form the upper, 
the Caucasus Mountains the middle and the 
Alps the lower sections of the curving chain. 
A remarkable feature of the last mentioned 
is the Great Alpine Valley, a straight, 
wedge-shaped gorge 80 miles long and four 
to six miles in breadth; it can be distinctly 
seen in the illustration. 

Ring-Mountains 
On the level plain within the arms of 

these encircling buttresses lie several con-
spicuous ring-mountains. The largest, 
Archimedes, is half in shade, its terraced 
borders (of an average height of 4,000 
ft.) catching the rays of the rising 
sun. It is 50 miles in diameter and 
the otherwise smooth floor is pitted 
with crater cones. A 3-in. refractor 
or 6-in. reflector will show these 
and many other details of the entire 
moonscape with astonishing clear-
ness. , 
Of the planets, Mercury and Ju-

piter rise too near daybreak to be 
perceptible, and Mars is as yet too 
much a morning star to be conve-
niently observed. Saturn, though 
still an " evening star" in the 
western sky for a couple of hours, 
will soon be lost in the glare of sun-
set. After passing beind the sun in 
" inferior conjunction," it will re-
appear in the dawn in early summer. 
Venus grows brighter and sets con-
tinuously later. It is a dazzling 
object fairly high up in the evening 
twilight and its phase is now a" half 
moon." It is not yet at its greatest 
brilliancy. 

The Winter Pageant 
The usual winter pageant of the 

stellar host will irresistably attract 
attention in the south—especially 
during the moonless nights of the 
second week of this month. Most 
conspicuous is, of course, the con-
stellation Orion with its well-known 
" Belt " of three stars. These seem-
ingly small bluish-white points of 

By N. de Nully 

A GUIDE FOR FEBRUARY 

light are actually colossal suns and among 
the hottest knowri. They consist of globes 
of incandescent helium gas, each emitting 
four times as much light as our own sun. 
Long-exposed photographs reveal that the 
whole of the constellation is enveloped in a 

A pair of large sunspots about to disappear over the 
edge of the sun's disc. 

thin nebuous haze, which is believed to be 
due to vast clouds of cosmic dust dimly illu-
minated by the stars immersed in it. This 
.celestial fog is thickest where it surrounds 
the six suns forming the multiple star Ori-
onis, not far below the left hand component 

4te 

The lunar Apennines, Caucasus Mountains and Alps. Note the Great 
Alpine Valley and the spire-like shadows cast by the higher peaks. 

of the Belt. The glow of their radiance 
through the translucent medium is per-
ceptible to unaided vision as a misty patch. 
Even a binocular will indicate its nebulous 
character; and a small telescope will show 
it as a ragged-edged luminous cloud 
suggesting a ghostly bird with outstretched 
wings. Photographs taken at the big 
observatories disclose a complicated struc-
ture with far extending wisps and streamers. 

A Solar Giant 
A little distance above and to the left of 

the Belt is Betelgeuse, a rather dull reddish 
solar giant, having a diameter 300 times 
that of the sun. It is a remarkable instance 
of a " pulsating " star which, at irregular 
intervals, alternately shrinks in width from 
260,000,000 miles down to 180,000,000 
miles. This abnormal behaviour implies a 
comparatively small solid core, enclosed in a 
contracting and expanding gaseous shell 
of enormous thickness, and in a state of 
violent commotion. To the right of 
Betelgeuse is Bellatrix; while below, and 
to the left of the Belt, is K. Orionis. Both 
are colossal suns at a white heat. To the 
right of K. Orionis shines Rigel. This 
superb intensely brilliant star sheds about 
15,000 times the light of our luminary. It 
has a relatively diminutive " companion " of 
material similar to itself; but so close as to 
almost touch. The average distance of the 
Orion family of suns (except Betelgeuse 
which does not properly belong to the group) 
is about 600 " light years." 

The Great Dog 
To the left of Orion and slightly lower, 

is the little constellation Canis Major (the 
Great Dog). It contains Sirius, popularly 
known as the Dog Star, and the brightest 
in all the heavens. Sirius is also the nearest 
star to us that is visible from these latitudes. 

It is however, neither the largest 
nor the closest to the solar sys-
tem; being barely twice the diameter 
of the sun and nearly nine light 
years away. Sirius has a unique 
companion of such unusual density 
that a single cubic inch of it weighs 
a ton I Farther still to the east and 
higher up, flashes Procyon in Canis 
Minor (the Little Dog). Pale yellow 
in colour, it likewise has a compan-
ion, which is perceptible only in very 
large telescopes. Above Procyon 
will be noticed the striking pair Cas-
tor and Pollux. They are the chief 
stars of Gemini (the Twins). Castor 
consists of two components of equal 
brightness and a small instrument 
will easily separate them. Each of 
the pair is a spectroscopic double. 
In the zenith shines Capella in Auriga 
(the Charioteer), ranking third in 
brilliance among the stars of the 
northern hemisphere. 

The Milky Way 
Finally, as if to add to the mag-

nificence of this richly jewelled quar-
ter, the white powdery track of the 
Milky Way passes diagonally across 
it. This wondrous arch of infinitely 
remote suns is thickly strewn with 
multitudes of glittering points of 
light. The crowding is noticeable 
where it traverses the constellation 
Monoceros (the Unicorn), lying be-
tween Sirius and Procyon. 
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NEW INVENTIONS 

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

The Sex of Eggs 

CHANTICLEER with his fine feathers 
is a handsome fellow, but, commercially, 

his less showy spouse is the better half. 
In other words, the hen is more profitable 
than the cock. Now, the poultry farmer 
cannot count his chickens before they are 
hatched, but I am informed that he is, at 
least, able to determine the sex of his eggs. 
An inventor has just patented an improved 
device for this purpose. 
The eggs are placed in a box in a vertical 

position with the pointed ends upwards. 
They are illuminated from below with a 
light of from 40 to 60 candle power, and the 
embryonic rooster can be recognised by the 
fact that a dark and a bright part are visible 
in the egg. With the female sex, there is 
either a dark or a bright spot, but not a 
double effect. The eggs which have not 
been fertilised do not give any effect when 
the light shines through them. They can, 
therefore, be withdrawn as unsuitable for 
hatching. 
From an economical point of view, it is 

important to be able to determine with 
certainty the sex of the bird before the 
incubating process. As a consequence, 
the breeder can, from the beginning, avoid 
the unproductive rearing of the less valuable 
male bird. By the way, it is asserted that 
one cannot tell the gender of a hatched 
chick until after about four weeks 
The detection of the sex of eggs is not 

limited to those laid by farmyard hens. 
It is, for instance, useful in the case of the 
family of birds, of which the most eminent 
representative is Donald Duck. 

Walker Under Water 

THE equipment of a diver is generally 
somewhat expensive and cumbersome. 

An inventor has recently aimed at pro-
ducing a simple, cheap and effective 
apparatus making it possible for a person 
to walk under water. 
The device comprises a mask similar 

in shape and size to a gas mask. This 
mask is connected, by means of a length of 
flexible tubing, to a float. The latter 
is provided with a valve so constructed 
that, should the float be submerged, the 
valve automatically closes, thus preventing 
water from entering the tube. On the 
other hand, when on the surface, the valve 
opens with equal facility. It is obvious that 
the diver must carry sufficient weight to 
keep him submerged. 

In these times of war and rumours of war, 
it is interesting to note that the inventor 
suggests that this device might be used as a 
protection against mustard gas or other 
noxious fumes. He states that the wearer 
could immerse himself in a pond. In such 
a contingency, an anti-gas substance would 
be incorporated with the mask. It is 
possible, therefore, that beneath the sur-
face of our bathing pools there will one day 
be found a crowd of temporary water-
sprites. 

A Stirring Idea 

W HEN " everything stops for tea," it is 
a familiar sight to see the housewife 

stir the contents of the téapot with a spoon 

There nas recently appeared on the scene 
a teapot with a gadget in the lid which 
enables one from the outside to stir the tea 
within the pot. This rotatable stirrer is 
shaped like a spoon. 

Antidote to Paw Prints 

FOOTWEAR for dogs has not been un-known in the past, but an improved 
boot or golosh for these faithful pets has 
been introduced. This is made of water-
proof material and has a sole attached. 
If it does not prevent the canine species 
from contracting the prevailing epidemic, 
the removal of the dog's boots after a walk 
will prevent him from leaving behind him 
footprints upon the linoleum. 

A Crooked Tube for Drinking 

SSCHOOL children and others imbibe many gallons of milk and soft drinks through a 
straw. An American has now devised, for 
this purpose, a glass drinking tube with a 
bent portion somewhat like the crook which 
a cornet player fixes to his instrument to 
change the key. The idea seems to be to 
lure the young to take nourishment by 
exciting their curiosity. The liquid, the 
movement of which can be watched through 
the transparent glass, naturally follows a 
circuitous route. In short, as Mr. Micawber 
would have said (I almost wrote " would 
have condensed it "), the milk " goes round 
and around." 

DYNAMO. 

" THERE'S A GOOD FILM AT 

THE CINEMA TONIGHT. 

COMING TO SEE IT ?" 

,........_ 

 ,...>   

e; 

"i` c\-` 

" NO THANKS! 

I'M LISTENING ON MY 

NEW STENTORIAN" 

Although of course some are keener on listening than 
others, of this you may be sure—the proud 1937 Stentorian 
owner can be lured from his radio only with the greatest 
difficulty. The new Stentorian (it is new—and remarkably 
better) gives the radio artist a better chance than ever 
before; for it brings his voice or instrument alive in the 
listener's home. Yet this triumph of technique costs no 
more than its predecessors.* From 23 6 to 42/- for 
the chassis (or 29/6 to 63/- for the Cabinet rN., 
Model) brings you a new radio delight and a 
new source of pride. Ask your dealer 
—to-day. 

\et.% 6‘0 • Models from 39/6 are available on hire 
• çe • S pur, nase through your dealer — from 7/6 
• c; dowl. 
e e. 
cf, ,Ç..s.e, 1 937 STENTORIAN 

sie 
-ee" The NEW Speaker 

With the NEW realism 
WF-UTELEY ELECTRICAL RAD:0 CO., LTD. (Mechanics Dept.), RADIO WORKS. MANSFIELD, NOTTS. 
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CHOSEN 
For the "TELEVISION 2" 

NO wonder! For Ericsson Super-
sensitive Telephones are simply 

unexcelled for sound reception in 
purity, tone strength, and amplifi-
cation. 
The shortwave fans know how 

essential these fine telephones are 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 

67/73 Kingsway, London, W.C.2. 
Telephone: HOLborn 3271/3. 

OVER 50 50 TYPES 

Every Battery and Mains Set can be vastly Im-
proved provided you replace all " tired" valves 

with their modern Hivac equivalents. 

Why put up with distortion, lack of volume 
and sensitivity, when for a small sum you can 

modernise your receiver. 

N 4  I  \V A  C 
THE SICIEINIIIFIC 

BRITISH   MADE 
THE SIGN OF A GOOD VALVE 
Have you had particulars of these special 

types ? 

HIVAC SHORT-WAVE VALVES 
HIVAC HARRIES VALVES 

HIVAC MIDGET VALVES 

MR. F. J. CAMM SPECIFIES HIVAC 
FOR THE " TELEVISION TWO" 
Details of all Hivac types sent free for postcard request 

High Vacuum Valve Co. Ltd., 111-117 Farringdon Road, E.C.1 

fr-2 

Really comfortable in wear and 
very light. Three resistances-

120, 2,000 and 4,000 ohms, 

One Price 1 5 f. 

"O. K. 
IN EVERY WAY" 

Says Mr. F. J. Camm. 
"1 have now had an opportunity of 
submitting your baseboard type Short 
Wave Valveholder to extensive tests. 
" I first of all tried it with a short-wave 
receiver which suffered from microphony. 
It gave markedly improved results. I 
next tried it in a short-wave receiver 
using another well-known make of valve-
holder, and the results were equally good. 
Finally, I tried it in an ultra short-wave 
receiver, where, as you know, com-
ponents need to be meticulously correct 
in order to avoid noises and variations 
in inductances caused by the movement 
of the wires. 

"1 therefore pass the design as 
O.K. in every way." 

Clix Type V.8. 

Specified for the 

"TELEVISION 

TWO" 

LECTRO LINX LIMITED 
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WIRELESS EXPE 
AS was mentioned last month, the aerial 

is a critical part of the ultra-short wave 
receiver. A large aerial will not give 

increased volume, as might be expected, but 
will so damp the receiver that it will fail to 
act. In view of this, therefore, it may be 
found worth while to experiment with vari-
ous forms of coupling the aerial to the tuning 
coil. It was suggested last week that the 
aerial lead could be twisted two or three 
times round a short thick wire attached to 
the aerial terminal, but it may be found 
worth while to make a single turn of thick 
wire and place this near to the aerial coil, 
connecting the aerial and earth to the ends 
of the single turn of wire. 

The Aerial Coil 
Its position also can be varied with a 

view to obtaining the most efficient working 
point. No signals will be heard until the 
potentiometer has been set so as to cause 
oscillation, and this will be indicated by a 
rushing noise. Remember that this noise 
ceases when a signal is tuned in, and if you 
rotate the tuning condenser and no signals 
are heard, the potentiometer should be 
adjusted still further. If correctly wired, 
and aniple H.T. is used, this control should 
be capable of being set to a certain position 
where no further adjustment is required, 
and the receiver will" quench " throughout 
the entire range covered by the coil which 
is specified. 

Other Ranges 
Although it may be possible to hear one 

or two amateurs on the very lowest range 
covered by the set, that is, with the con-
denser at zero, it may be thought desirable 
to use the receiver for lower wavelengths in 

USING THE 
TELEVISION TWO 

Further Operating Notes and 
Suggestions for Making a Wider 
Us C. of this Interesting Ultra-short 

Wave Two-valve Receiver 

order to hear transmit-
ters on the 5 metres 
band and below. For 
this purpose one turn 
may be cut out of the 
coil, simply by untwist-
ing it and cutting off at 
such a position that the 
end may be connected to 
the fixed vanes of the 
tuning condenser, and a 
single turn of wire as 
already mentioned sol-
dered to the aerial and 
earth terminals for aerial-
coupling purposes. To 
many listeners the am-
ateur band will prob-
ably offer the meet 

THE " TELEVISION TWO" COMPONENT LIST 

One U.S.W. Tuning Condenser (S.W. 106) (Bulgin). 
One L.F. Transformer (3/1) (B.T.S.). 
One Extension Rod (4 in.) (Bulgin). 
One 4-pin S.W. Baseboard-mounting Valveholder (Clix). 
One 5-pin S.W. Baseboard-mounting Valveholder (Clix). 
One On-off Switch (type S. 80) (13ulgin). 
One U.S.W. Choke (type H.F. 21) (Bulgin). 
One 50,000 ohms Potentiometer (VC 36) (Bulgin). 
One 500,000 ohms Resistance ( 1 watt) (Dubilier). 
One -005 mfd. Fixed Condenser (tubular) (Dubilier). 
One -002 mfd. Fixed Condenser (tubular) (Dubilier). 
One -0003 mfd. Fixed Condenser (tubular) (Dubilier). 

Wooden baseboard, size 8 in. x 6 in. (Peto Scott). 
Aluminium panel, size 8 in. x 7 in. (Peto Scott). 
Two valves (types D210/SW, Y/220) (Hivac). 
Quantity No. 16 S.W.G. bare copper for coil (Bulgin). 
Quantity No. 18 tinned copper for wiring (Bulgin). 
Flex leads for battery connection (Peto Scott). 
Two lengths of sleeving (Peto Scott). 
Two terminal blocks with A, E and L.S. terminals (Belling Lee). 
Four plugs, GB +, GB —, HT—, HT ± (Belling Lee). 
Two spades, LT —, LT ± (Belling Lee). 
One component bracket (Peto Scott). 
Telephones (Ericsson). 
Loud speaker-37 J (W.B.). 
Accumulator-2-volt (Exide). 
Batteries, H.T. 120 volts, G.B. 9 volts (Drydex). 

1MENTER 
interesting entertainment as there are not 
only many two-way communications which 
may be picked up, but the various technical 
subjects which can often be heard under 
discussion will afford valuable information 
to the beginner. 

Sharp Tuning 
It should be remembered, however, that 

in view of the extreme sharpness of tuning, 
it is imperative that the control knob be 
operated slowly, and when it is desired to 
hear one transmitter answering another the 
adjustment which may have to be made in 
the tuning may easily occupy so much time 
(until the operation has become familiar) 
that it may be found impossible to make the 
change over in time to hear the reply. 
However, after the receiver has been in use 
for some time the tuning will become fami-
liar and will be found very little different 

A three-quarter 
front view of the 

receiver, showing the neat 
and compact layout. 

from ordinary broadcast tuning except for 
the small movement which has to be made 
to cover quite a large number of stations. 

The " Q " Code 
When making your first acquaintance 

with the amateurs you may be confused by 
the apparently unintelligible terms used by 
them. There is a standard code employed 
in which groups of three letters of which the 
first is" Q," are continually used. Con-
sequently, this is known as the " Q " code 
and includes many phrases which are in 
common use. Thus the address of a trans-
mitter is referred to as QRA, and QRM is 
used for interference. These groups of 
letters are used in the form of both question 
and answer. Thus " What is the address of 
your station?" would be translated as 
" What is your QRA ? " or if the operator is 
using the Morse code he might even abbre-
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viate it to " QRA ? " As many amateurs 
do employ the Morse code it is necessary to 
learn this if you wish to increase the enter-
tainment value of the receiver. From His 
Majesty's Stationery Office, Kingsway, 
London, W.C.2, you can obtain a publica-
tion giving the " Q " Code in full, and there 
are also several publications in which the 
Morse Code is given. 

Component Values 
If it is desired to use this receiver as the 

basis for experimental work it may be found 
that considerable experience may be gained 
by experimenting with different values of 
condenser and resistance in certain parts 
of the circuit. For instance, the value of 
the grid leak specified, R1, is 500,000 ohms, 
and the grid condenser .0003 mfd. Changes 
in these are permissible, and it may be found 
that with the particular valve in use, and 
the setting of the potentiometer R2, a com-
bination may be found which will give an 
increase in the volume which is obtainable, 
or in the range covered by the receiver. 
Similarly, the value of the condenser C3, 
specified as .002 mfd. may be increased up 
to .006 mfd. in some cases with advantage. 
A great deal depends upon local conditions 
and the particular characteristics of the 
valve which is employed. 

Above 9 Metres 

If it is desired to use this receiver on 
higher wavelengths than 9 metres, it should 
be borne in mind that the circuit arrange-
ment is not recommended for use above 100 
metres. On the 9-metre band, which may 
be covered by using a coil having two turns 
more than specified in the original design, 
the American Police broadcasts may be 
heard under favourable conditions. The 
familiar " Calling All Cars" comes through 
quite strongly under good conditions and it 
may even be found that the signal will be 
88 loud as your local, in spite of the small 
power which is employed. 
To hear the weaker stations, and to assist 

n searching, a sensitive pair of headphones 
should be used. The 'phones specified in 
this case tire those manufactured by Erice-
son Telephones Ltd. and the resistance 
which should be chosen is 4,000 ohms. 
These will be found very sensitive and will 
enable you to tune in dozens of very weak 
stations which would otherwise be unheard. 
A change-over switch may be fitted if 

 Oka 
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The circuit diagram. 

desired, so that when a station has been 
located on the 'phones the switch may be 
operated and the speaker brought into use. 

Undisturbed Listening 
Alternatively, it may sometimes be found 

desirable to listen on headphones in order 
to prevent other people from being disturbed 

Z. .r — 

February, 1937 

by the signals. This is especially the case 
if you intend to listen into the early hours 
of the morning in order to pick up the 
American stations and amateurs. In this 
case the headphones may then be con-
nected in place of the primary of the L.F. 
transformer, and again a change-over 
switch may be fitted if desired in order to 
avoid the necessity of changing from one to 
the other. It is not necessary to arrange 
filament switching to cut out the second 
valve in this case as it may give rise to 
troubles due to the additional wiring which 
would be required. 
Many problems of short-wave trans-

mission, such as the apparent proof of the 
fallacy of the optical range of ultra-short 
waves. may be investigated, and to conclude 
we may mention that using a circuit of this 
type, the present Alexandra Palace tele-
vision transmissions have been picked up 
in South Africa, in spite of the fact that it 
ig stated that the signals are only effective 
over a radius of about 25 miles from the 
transmitter. 

A NEW BOOK! 

THE MODEL AIRCRAFT BOOK 

By F. J. CAMM 

Packed with Illustrations and Instructions 
for Building Power Driven and Rubber 
Driven Models, and Including a Chapter 
on Building a Primary Glider. 3s. 6d., or 
4s. by post, from Geo. Newnes, Ltd., 
8-11 Southampton Street, Strand, W.C.2. 

77— 681- Z. 

2." A 

The wiring diagram. A 
lead is omitted between the 
aerial terminal and anode: 

of VI for clarity. 
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Of all Newsagents 
and Bookstalls, or by 
post o1.. front the 
Publishers, George 
Neumes, Ltd., Tower 
House, Southampton 
Street, Strand, 

« London, V1.C.2. 

COMPLETE 

STORIES 

Authors Include: 

D OROTHY BLACK 
H. de VERE STACPOOLE 
PHYLLIS HAMBLEDON 
WALTER DURANTY 
I. A. R. WYLIE 
DENNIS WHEATLEY 

IN THE FEBRUARY 

 GRAND 
MAGAZIN: °ig;, 

engineering 
Our NEW ENGINEERING GUIDE explains clearly how 
all the best lobs 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.W.T., A.F.R.Ae.S., etc. How 
to secure permanent, progressive and pensionable posts 
in the Government and Municipal Service, and describes 
numerous Higher-pay Courses " in CIVIL, 
ELECTRICAL, MECHANICAL, AUTO and 
AERO-ENGINEERING; TELEVISION, TALKIE. 
PICTURE WORK, etc. 

SUCCESS— OR NO FEE 

We definitely guarantee success. If you fail your 
examination, or if you are not satisfied in every way with 
our service, then your full tuition fee will be returned 
without question. 
Write to-day for this remarkable publication and details 
of our employment service, etc. 

NATIONAL INSTITUTE OF ENGINEERING 
(Dole, Staple Inn Bldp., High Holborn, London, W.C.1 

TWICKENHAM. 
LONDON, _LW. ECONOMIC ELECTRIC CO., 

tt 

MICROPROBE& The meet° which 
the modern " mike" can be put are 
widely known. For party fun. De-
tectaphone, etc., they form endless 
amusement. 

Prices. Announcer'. Mike with ad-
justable stand, suspended type 
complete with Transformer. Price 
18/6. Poet 8d. Microphone only 
8/6. Deek pattern wifil Tram-
former and Volume Control 19/6. 
Mike only WE 

BOWL VIBE fitted 
with 10.1m films 
Copper Bowl. Well 
made. Complete as 
shown 719. Poet 
10d. 

" CLIP.ON" READING LA"' 1(50 h.p. Benshiess Type A.0. MAINS 
Can he clipped in any poeition and  
shade adjusted to any angle. A MOTOR. No radio disturbance, forward 
ueefW present. Complete with and reverse gear, 1.000-3,000 r.p.m., 
lamp 8/6. 220,250 volte. Sellable and powerful. 

Price 19,6. Poet 81. 

Larger type can also be used as Standard Lamp, 7/6. 

LIST.—Send for our Illuetrated Catalogue containing 70 pages, fully 
Illustrated, of aft that you are likely to require—Meters, Motors, 
Telephones, Colic, Traneformers and parts Lighting Sete, 
Toole and Workshop Material. It costs 6d to print, but we send it 
to you for 29. pot free. 

What gives a GORILLA 
the STRENGTH 0110 men? 

READ the most sensa-
tional book on 

strength ever published. 
This book will amaze you 
with its facts — startle 
you with its possibilities. 

You don't know you're 
alive until you get 
this book in your own 
hands. Do you know 
what gives a gorilla 
the strength of 10 
men? Do you know 
why strength and 

Magf virility are connected ? 
It will answer questions you have hardly dared to ask 
yourself, and you can get a copy FREE—if you hurry. Fill 
in the Coupon NOW, this minute, and post it TO-DAY! 

THE " SECRETS OF MUSCULAR 
STRENGTH" FREE! 

750 Copies to be sent ONLY! 

NJOU have never seen a book like this before. No publisher has ever 
j dared publish such a book. Its truth is glaring, its secrets are 

startling—it is the most amazing book that has ever appeared in 
England. The moment you turn over its pages you will be enthralled, 
you won't blink an eyelash until you have read every word. It is 
crammed full of startling pictures—true life photographs—startling 
text—amazing facts—and yet for a while you can get this wonder book 
FREE, if you hurry! 750 Copies ONLY will be sent in response to this 
advertisement. If your encpAry arrives too late you may never get an 
opportunity again. It is NOW or never. Rip the coupon out and 
post TO-DAY. 

ANNOUNCEMENT! 
THIS book is the outcome of the rerpiests 
J. of hundreds of men, and is being offered 
to men cnly. In it is the truth about 
manhood. Why men fail as husbands, the 
reason why sweethearts quarreL It proves to 
the reader that deep down in every man's 
heart is a desire to be strong, to be well 
developed, to be admired. There are no 
half-truths, no " beating about the bush " ; 
in it are the plain, unvarnished truths. 
Women want he-men; they always have, and 
they always will. This remarkable book 
will tell you how to quickly trtmsf Drm your 
body, how to add inches ta your chest, 
broaden your shoulders, develop powerful 
arms, legs, neck and back. Between its 
covers is the story pf how this truly amazing 
concentrated system of muscolat: drvelop-
ment was discovered. You can put these 
principles to work at once and quickly 
change your body. 

ALFRED J. BRITON (Dept. 
8 Broadway, London, W.6 

WHAT THIS AMAZING 
BOOK TELLS YOU! 

• How to Add Inches to your Chest. 
• How to Strengthen your Back. 
• How to Treble Your Strength. 
• How to Get Strong Nerves. 
• How to Get Great Strength. 
• How to Develop a Muscular Body. 
• How to Cultivate Personality. 
• How to be Successful. 
• How to Attract Friends. 
• How to do Feats of Strength. 
• How to be Always Well. 
• How to Cet Endless Endurance. 

POST THE 
COUPON NOW 
for FREE BOOK! 

ALFRED J. BRITON I 
(Dept P.), 

8 BROADWAY, LONDON, W.6. 

Name  

Please use Block Letters.' Feb. 
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THE BIRTH OF THE WIRELESS 
RECEIVER 

l';`0 1 = 5 

(Above) An early 
Marconi magnetic 
detector, period 
1901, the predecessor 
of the crystal 

detector. 

(Right) An early 
Marconi valve-
crystal receiver 
employing two of 
the V 24 " test-
tube " low-capacity 
valves, period 

1919-20, 

1923 

1919=20 

A Marconiphone 6-valve battery receiver, period 1923, 
which cost £83 yet was for headphone reception only. 

A Marconi crystal receiver, 
_ period 1910-14, as used in 

many ships' installations. 

1937 

The H.M.V. radiogram, which is a typical example of 
a modern receiver. 
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The Peculiarities of 
Pressure 

' G 
Fig. 1.—A simple yet efficient air-pump. The ex-
hausting platform. A. Baseboard 10 in. X 10 in. x 
1 in.; B. Bent gas-pipe; C. Gas-tap fitted to B; 
D. Metal plate 7 in. diameter, about 4 in. thick; 
E. Rubber gasket ring, 6¡ in. overall diameter; F. 
Right-angled Schrader tyre valve without" inside" , 
G. Platform support, 2 pieces of 4-in, wood, each 
7 in. X 2 in.; H. Ordinary short tyre valve with 

" inside." 

THE necessity for man to, as it were, 
carry his own atmosphere with him if 
he were to venture into the realms of 

space, or even into the rarefied upper reaches 
of the troposphere, brings to our minds 
very forcibly the fact that we carry an 
average atmospheric pressure of fifteen 
pounds to the square inch of surface, and 
that, quite apart from our 
physical well-being, all our 
conceptions of scientific and 
natural conditions are based 
on atmospheric conditions 
being maintained. 

Unfortunately an efficient 
air-pump is not within the range 
of every hobbyist's purse, for 
the commercial instrument is 
an expensive item. We are 
glad, therefore, to be able to 
give readers details of a prac-
tical and thoroughly efficient 
apparatus which will function 
perfectly, yet may be built 
with the minimum of labour, 
skill and cost. 
A glance at the lists of components at-

tached to the diagrams will show that 
practically all the material required can be 
found in the average handyman's junk box; 
the only item which need be purchased 
new being an ordinary motor-tyre valve of 
the " short-barrel" variety, such as is 
used on the modern " balloon" type of 
inner tube. This can be got very cheaply 
at any garage, and its purchase is strongly 
recommended, as the efficient working of 
the whole apparatus is dependent on the 
efficient working of this item in particular. 
As regards the actual pump, any old, 
second-hand one will do quite well, as all 
that is likely to be required will be a new 
leather cup-washer if the original be worn 
or leaky 

BOWiNGA BOILING 
AT 212°F. TI92°F. 

Fig. 3.— Boiling with no heat—Water boils at 212° F. 
under ordinary pressure (30 in. of mercury), but at 

192° F. when mercury falls to 20 in. 

FIXING SCREWS 

The general idea of the apparatus will 
be perfectly obvious from the diagrams, 
and the changing of the tyre pump from an 
air compressor to an air exhauster is child-
ishly simple, consisting as it does of the 
reversal of the cup-washer as shown at C 
in Fig. 2. Under usual conditions, this 
washer expands on the down stroke, filling 
the pump-barrel and forcing the im-
prisoned air column to depress the plunger 
of the valve, thus filling the tyre with air. 
With the cup-washer reversed the pump 
barrel is filled on the up stroke, and the 
resultant suction on the right-angled 

/ 

A 

Many Surprising and Fascin-
ating Phenomena are to be 
Observed in the Most Com-
monplace Processes and 
Materials when Conditions 
of Atmospheric Pressure 
are Rendered Subnormal 

The Pump Proper 
This may be of practically any type, so long 

as the rubber hose connection is equipped 
with an adapter of standard pattern to fit 
mator-tyre valves. If the hand-pump type 
is used it may be clamped to the bench or 
table to facilitate working, while if the foot-
type is used it will, naturally, rest on the 
floor, but care must be taken that the 
connection is long enough to reach to the 
valve without any risk of jerking the whole 
thing off the table. 
Whatever type is to be used, simply 

unscrew the top cap of the barrel and with-
draw the piston 
rod, remove the 
cupwasher by 
unscrewing the 
holding nut, re-
verse the cup 
and tighten the 
nut up again. 
Return the pis-

. ton rod to the 

Fig. 2.—The prrnp—an ordinary motor or cycle pump adapted to 
exhaust instead of compressing. A. Barrel of pump; B. Piston 
rod; C. Piston cup-washer reversed: D. Handle; E. Foot-rest; 
F. Outlet (now becomes Inlet) ; G. Hose connection; H. Standard 

adapter for tyre valve. 

valve F is communicated to the plunger of 
the upright valve H, which, as will be 
readily seen, is soldered to F in such a way 
that the plunger is sucked downwards, 
thus drawing air from the vessel or bell on 
the plate D. The bent valve F has, 
of course, no plunger of its own. 
On the cessation of the suction stroke 

the plunger of H returns to the closed 
position by virtue of its spring seating, and 
remains closed during the down stroke of 
the pump, opening only on each successive 
up stroke. Thus air may be drawn from 
the vessel, but none can be driven into it. 

DISTENDED 
MEM RANE 

(13ALLOOM1 RuBBER) 

Fig. 4.—The expansion of ordinary air 
in space. The jam-jar contains air at 
ordinary pre-sure, which bursts the 

membrane as it expands. 

barrel and put the cap back inpl ace as before 
There is nothing more to do to this part 

and the pump may be laid on one side or 
clamped to the bench ready for use later on. 

The Platform and its Fittings 
This is quite a simple and straightforward 

job, consisting of a block of wood, 10 in. 
square by 1 in. thick, surmounted by a 
cross-shaped support for the metal plate D. 
This support consists of two pieces of wood, 
each 7 in. by 2 in., and half an inch thick. 
These should be crossed as shown at G, 
with a simple joint where they cross, and 
screwed to the wood block A in the manner 
shown in Fig. 1. 
The metal plate D may be of iron, steel, 

brass or any other metal and should be 
dead level on the surface. Wood, bakelite 
or even slate may be used if more conven-
ient, only the upper surface must be level 
and perfectly smooth. Metal is undoubtedly 
best. Lay the plate on the cross-shaped 
support G, and mark out suitable holes 
for screwing down as indicated in the 
diagram. Drill the four screwholes and 
another two of a size suitable for the valve 
F, and the threaded end of the gas-pipe B. 
These last two holes have centres 2 in. from 
rim of the plate D. 
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Fix F and B to the plate by nuts as shown, 
making sure they are drawn up good and 
tight, then screw the whole thing down to 
G with four screws, as previously explained. 
Now take your short, straight tyre valve H 
(this is the one with the " inside "; don't 
forget) and solder it to the end of F, where 
the latter protrudes through the top of the 
plate as shown. The two valves F and H 
are one now, so that suction on F will draw 
down the plunger of H. 

Lastly, cut the rubber ring, or gasket, out 
of fairly stout sheeting (an old rubber 
hot-water bottle will provide the rubber), 

MINA/3 OF COIL. 

Fig. 5.—Luminous effect of ekctr c spark in partial 
vacuum. The spark does not " jump" as usual, but 

sets up a luminous glow as pressure decreases. 

making the ring 61 in. overall diameter 
and 41 in. inside. 
For general experimental work a glass 

bell (such as may be found over wax-fruit 
horrors, ormolu clocks and the like) will 
be required, with a diameter, across the open 
end, of from 5 to 6 in. Certain experiments 
will call for a bell with an opening at the 
top, and this may be got from a large, clear-
glass bottle of suitable size and shape, such 
as chemicals, cod-liver oil, etc., come in 
when bought in bulk. Any good glazier 
will cut the bottom of the bottle off for a 
copper or two, but be certain that the edge 
is ground down so that it will sit dead level 
on the rubber gasket. 

Preparations for Use 
Having completed the platform and got 

your glass bell ready as above described, 
connect the adapter of the pump connection 
to the valve F, having first made sure that 
the pump itself is fixed so that the action 1 
of the handle will not tug the apparatus off 
the bench. Place the glass bell or bottle 
(if the latter, see the cork or stepper is 
tight) on the rubber ring, make certain that 
the tap of the gas-pipe B is closed, and give 
a dozen or so good strokes of the pump. 

Should there be any leakage of air round 
the bottom edge of the glass bell you will 
hear the hissing of the inrushing air. 
Should this happen, smear the edge of the 
glass where it joins the rubber with a good 
coat of vaseline or grease and test again. 
If all is well, turn the gas-tap slowly, when 
the air should rush into the bell quite audibly. 
We are now quite ready to proceed with 

pra cti cal experiments. 
Having tested the air-pump, and satisfied 

yourself that it is functioning satisfactorily, 
a few elementary experiments may be 
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embarked upon with very little trouble or 
outlay. 
For the first, we may well try to reproduce 

the phenomenon of the reduction in the 
boiling-point of liquids at low atmospheric 
pressures. It is an established fact that 
water, for instance, boils much quicker on 
a mountain top than at sea-level. 
Take a beaker, or very small saucepan 

if you have no laboratory glassware, and 
boil some water in it on the gas in the 
ordinary manner. A thermometer placed 
in the water will register approximately 
212° Fahrenheit (see Fig. 3). Now take 
the vessel away from the gas and allow the 
water to cool till it has dropped about 15°. 
Put the vessel on the exhausting platform 
and, covering it with the bell, operate the 
pump. When a certain amount of air has 
been exhausted the water will commence 
to boil again, though no heat has been 
applied and the thermometer is showing a 
temperature very much below the original 
212°. Should you be the fortunate pos-
sessor of a small barometer, this instrument, 
if placed under the bell, will enable you to 
check the pressure conditions produced. 
The average barometric pressure is usually 
expressed as 30 in. of mercury, and when 
t his is reduced to 20 in. the water will be 
found to boil at 192° .instead of 212°. 

Expansion of Air 
You will have noticed, when testing the 

pump, that the air at normal pressure 
rushes violently into the bell which has had 
its internal pressure reduced; in fact, it is 
a confirmation of the saying that " Nature 
abhors a vacuum." This expansion of the 
ordinary atmosphere, in an attempt to fill 
the semi-vacuum formed by pumping, may 
be very interestingly demonstrated as 
shown in Fig. 4. 
• Here we have an ordinary small jam-jar 
with a piece of rubber membrane (from a 
toy balloon) stretched over the mouth and 
tied tightly round the groove at the neck 
of the jar. Normally the membrane 
remains taut like the head of a drum, but 
if the jar is placed in the pump chamber 
and the pressure reduced, the membrane 
will begin to rise in a bulge, owing to the 
difference in pressures on its two faces. 
By continuing the exhaustion the membrane 
may be made to swell up tremendously and 
eventually burst, just as the original balloon 
would have done when distended by 
compressed air being forced into it. 
Many simple phenomena of this nature 

may be produced and, though space does 
not permit of our illustrating each of them, 
a few may be briefly described. 

Those readers who are keen egg-collectors 
may be interested to know that an egg LoN0 mime 
which has a hole punctured in one end and FUS 
is inverted over an eggcup or, in the case 
of a very small egg, a thimble, may be 
completely emptied of its contents in the 
air-pump chamber. The egg contents here 
rush out into the partial vacuum just as 
the air tried to do in Fig. 4. Lemonade, 
ginger beer, or ale will foam over in a very 
fierce manner if placed in the bell. In this 
case the carbon dioxide gas which is dis-
solved in the liquid, rushes back into gaseous 
form and out of solution in an attempt to 
fill the void created by exhaustion of the 
surrounding atmosphere. 

Sound and Electricity in " Vacuum." 
Sound does not travel well in low-pressure 

atmosphere, and this may be convincingly 
demonstrated. 
Take a small electric bell (they may be 

purchased for as little as sixpence nowadays) 
and suspend it in the corked-top bell so that 
the wires, which should be very thin, pass 
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through or alongside the cork in such a way 
as to allow no leakage of air. If the 
battery is connected the sound will be 
clearly heard through the glass, but as the 
pump is operated the sound will become 
gradually fainter as the degree of exhaustion 
increases until it disappears atogether, 
though the hammer of the bell can be seen 
vibrating just as before. 
Most of us have, at one time or another, 

seen the glow of luminous discharge pro-
duced in a Geissler tube when a high-
frequency spark is passed through it. 
Even a 1-in. spark will illuminate quite a 
big tube, and this effect may be easily re-
produced in the air-pump exhausting bell. 
Fig. 5 shows the arrangement. 

Pass two stout wire electrodes through 
the cork in the bell neck, making sure they 
are tight, and connect the outside ends or 
terminals to an ordinary spark coil second-
ary. If the electrode ends (inside the bell) 
are, say, 1 in. apart, there will be no spark 
with a small coil under ordinary pressure 
of atmosphere. As the air is exhausted, 
however, the two electrodes will commence 
to glow, then, as the degree of exhaustion 
increases, a distinct and steady flow of 
light passes between them. If viewed in a 
darkened room the effect is very fascinating, 
and with a fair-power coil and electrodes 
wider apart the whole bell may be got to 
glow with an eerie brilliance. 

Recoil in Space 
Recently much has been written about 

the possibilities of travel in the upper 
stratosphere or even in space itself by 
rocket-propelled vehicles, and a question 
which is constantly asked is: " Will not 
the driving force or recoil of the rocket be 
annulled by the lack of an atmosphere ? " 
The fallacy of this idea may be very easily 
proven. 

Fig. 6 shows the necessary arrangement. 
A hook cemented to the top of the bell (or 
stuck into the cork) carries, suspended by 
a thread or string, a small squib of the 

A-POSITION OF 
S_QUI B BEFORE 
DKPLOSION Eff 

B - PO$ITION SQUIB 
SWINGS ito MIEN 
DRIVEN BY RECOIL 
Cf EXPLOSION. 

Fig. 6.—To prove that the recoil of a rocket would be 
effective in the" vacuum" of space. 

"cracker" type. The squib should be 
fairly evenly balanced and have a long fuse, 
to allow time for operating the pump. 
Naturally the exhaustion must not proceed 
too far or there will be insufficient oxygen 
to support the combustion of the fuse. 
When the squib explodes it will be seen to 
swing violently over to B just as though 
normal atmospheric conditions were present. 

In the original experiment a cartridge 
was fired electrically and the vacuum was 
almost complete, but such an arrangement 
is not practicable for home experiment. 
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THE SPRAY METHOD OF COATING TAKE UP PELMANISM 

SURFACES WITH METAL 

By Frank W. Britton, D.Sc. 

(Concluded from page 240 of last month's issue) 

THE thickness of tin deposits is about 114 
of an inch,which is quite considerable and 
just shows what may be achieved with 

the metal-spray. Deposits of ris of an inch 
of the tin coating are also usual and are 
very protective. It should be remembered 
that tin is a really beautiful metal and it is 
almost remarkable that more use is not 
made of it for ornamental purposes and 
motor-car fittings, etc. Its price is fairly 
high of course, around £230 per ton as 
compared with copper at £44 per ton. 

Lead, principally associated with the 
definite protection of metals against acid 
fumes owing to its great acid resistance, 
requires a limit of deposit thickness for this 
purpose of 116- of an inch. 

Nickel and Silver Spraying 
The chief advantage in the spraying of 

nickel lies in the fact that great areas may 
be covered, which would be impossible in the 
electro-plating of the metal. In this man-
ner huge rolls of sheet iron, the size of which 
would absolutely preclude them from enter-
ing the largest plating vat made, are easily 
treated. The use of the nickel-spray, how-
ever, is decidedly limited, far better results 
being obtained by the electro-method on 
account of the brilliance of the resulting 
deposit. Thus far, therefore, such spray-
ing appeals only to the commercial and 
bulk handling of large and unwieldy articles 
and machinery. 

In the case of silver, I cannot see that any 
particular advantage can be claimed over 
the electro-deposition method since any 
thickness may be obtained by the latter 
process coupled with many pleasing varia-
tions from a matt to a bright finish. Some 
intricate filigree work may, perhaps be 
more effectively treated with the molten-
spray method than by electro-depositing, 
but it is doubtful. Generally speaking, 
the size and nature of articles for silvering 
adapts them to the plating-vat rather than 
the spray. One advantage perhaps of the 
latter might be in the direct application of 
silver to iron and steel which do not require 
to be coppered beforehand as in the case of 
electro-silvering. 

Copper, Brass and Zinc Spraying 
The remarks which apply to copper apply 

to brass and bronze, etc. As a protec-
tive coat, brass is often applied to iron as it 
also is for ornamental purposes, but a 
certain thickness is essential. Since steel 
and iron are by far the commonest bases 
to which copper and brass are applied the 
porosity of copper and brass is important to 
consider, this is partly due to the largeness 
of the particles of molten metal—repeated 
layers of brass and copper are needed to 
give a perfectly homogeneous and close 
skin. What happens if this is not provided 
is this. When brought into an acid atmos-
phere, or alkaline for that matter, and even 
damp, the under-surface of steel or iron 
becomes corroded and gradually oxidised, 
so that the otherwise protective coating of 
copper or brass peels off. Thickness of 
deposit alone is not all that must be con-
sidered, for the same peeling effect is liable 

to occur if the article is damaged in any 
way so that the coat is scratched. Indeed. 
this is the most important thing to guard 
against in all coated metals. 

Zinc is chiefly used as a coating to iron 
and the incorrectly termed galvaniz-
ing" usually consists in dipping the iron 
articles in molten zinc. Electro-galva-
nizing is done, as well, of course, but on a 
large scale dipping is the general rule. As 
a protection, zinc must be pure, and this 
purity is ensured by using the spray 
method of application. It particularly, 
commends itself to the treatment of small 
articles and is an extremely economical 
process since the thickness of zinc sufficient 
to prevent rusting and corrosion need not 
exceed 7,-,4 of an inch. The thickness of 
deposit naturally depends upon the use to 
which the articles are to be put, for most 
purposes twice the above thickness being 
usual for the prevention of atmospheric 
corrosion. Zinc, it has already been men-
tioned, is often sprayed in conjunction with 
aluminium, the effect being an ideal, ten-
acious deposit. 

Gold Spraying 
Porosity again, is the chief deterrent in 

the spraying of gold and, since additional 
thickness would be prohibitive in most 
cases, the porous natiire can only be 
checked by using suitable varnishes. How-
ever, the same remarks here apply as to 
silver , for both metals are what may be 
termed " luxury metals" principally being 
used for ornamental and artistic effect. 
Sometimes it is necessary to have appliances 
covered with gold—as in some laboratory 
apparatus. I remember it was necessary 
for me to use a metal stirrer made of a non-
reactive metal for agitating a particular 
solution, the matter being solved by using 
a heavily plated steel rod. The gold was 
deposited on the rod in the familiar" gilding 
vessel ' and electro-deposited. It answered 
its purpose for one or two experiments but, 
the under-surface of steel soon became 
corroded, the stirrer being then discarded 
and a glass one used in its stead. On steel, 
the metals gold, silver, copper and brass 
appear to be best deposited electrolytically, 
very little dissatisfaction arising therefrom. 
The factor to be taken into consideration 

in the spraying of metals is the convenience 
and facility of adhering to the ground-
surface. As has been indicated, this is of 
decided advantage in the case of a metal 
like aluminium the electro-deposition of 
which is a difficult process—such a difficulty 
being removed by spraying. We have 
chiefly dealt with the spraying of metal 
upon metal, but it is equally important to 
understand that certain bodies—wood, 
plaster, unglazed porcelain, etc., are quite 
easily treated by spraying. In their case 
the process seems to be far more convenient 
than the usually messy pre-electrolytic 
preparation—treating carbon-disulphide 
and phosphorus or brushing with graphite— 
to obtain a good conducting surface. Cer-
tainly, metal-spraying holds out great 
possibilities and is an attractive and 
fascinating subject. 

Kau raugha 

Mr. COMPTON MACKENZIE. 

Mr. Compton Mackenzie's Advice—" No-
body Who Would Not Benefit by a 

Course." 

QCIENTIFIC Mind-Training has received 
a great recommendation from Mr. 

Compton Mackenzie, the famous author. 
" When I exam-

ined the Course," he 
says, " I found that 
among many other 
merits it was teach-
ing people in the 
most practical and 
simple way to do at 
once what I had had 
to spend a lifetime in 
learning how to do. 

" Instead of merely 
teaching people to be 
businesslike, which I 

supposed was its chief aim, Pelmanism defi-
nite' s cultivates the imagination, and I do not 

hesitate to say that there is nobody who would 
not benefit by a Course. • 

" Much attention is paid in age to exer-
cise of the body," he concludes, " perhaps 
too much. 

" It is exercise of the mind which keeps 
one young and keeps one alive." 

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. 

Develops Valuable Faculties. 
Pelmanisni awakens dormant faculties. It 

develops powers you never thought you pos-
sessed. It strengthens mental attributes which 
are valuable in every career and every aspect 
of living. 

If, therefore, you want— 
To strengthen your Will-Power, 
To develop your powers of Concentration, 
To act with Foresight and Decision, 
To become a first-class Organiser and Manager, 
To develop Initiative, 
To acquire a strong Personality, 
To banish Depression, 
To talk and speak convincingly, 
To work more easily and efficiently, 

-- To cultivate a perfect Memory, 
— To win the confidence of others, 
— To appreciate more fully the beauties of Art 

art Nature, 
- To widen your intellectual outlook 
— To deepen and enrich your life, 
you sh.111,1 write to the address printed below 
to-day. 

" The Science of Success" 
tells you all about the Pelman Course and con-
tains letters from Pelmanists showing how this 
system has enabled them to double their Earn-
ing-Powers, obtain Promotion and greatly 
increase their Personal Efficiency. 

Write or call for a free copy of this book 
to-day to 

Pelman Institute, 
(Established 40 years) 

130 Pelman House, Bloomsbury Street, 
London, W.C.1. 

Readers who can call at the Institute will be 
welcomed. The Director of Instruction will be 
pleased to have a talk with them and no fee wilt 

be charged for his advice. 

PELMA N (OVERSEAS) INSTITUTES: PARIS, 8 
Boulevard Haussmann. NEW YORK, 271 North 
Avenue, New Rochelle. MELBOURNE, 396 Flinders 
Lane. JOHANNESBURG, P.O. Box 4928. DURBAN, 
Natal Bank Chambers (P.O. Box 5489). DELHI, so 
Alipore Road, CALCUTTA, sox Clive Street, AMSTER-
DAM, Damrak 68. JAVA, Malabarweg, Malang. 
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'Still keep 

going 

when the 

rest have 

stopped' 

BATTERIES 

and 

Obtainable from all reputable dealers 
and Exide Service Stations. 

Exide Batteries, Exide Works, Clifton 
Junction, near Manchester. Also at 
London, Manchester, Birmingham, 
Bristol, Glasgow, Dublin and Belfast. 

AAAAAAAANSAN 

liCOOKS worth 
e READING 

" How the Locomotive Works and Why," 
3/6 net. 94 pages, published by the Loco-
motive Publishing Co., Ltd., 3 Amen Corner, 
London, E.C.4. 

THIS handy volume, by M. P. Sells, 
0.B.E., was originally written for the 
locomotive drivers, firemen and drivers-

in-training of the Nigerian Government 
Railway, but, following up a suggestion that 
it would be of benefit to the running staff of 
other railways, it has been revised and made 
available in its present form. Not only 
engine crews and members of the running. 
shed staff, but also the layman who takes 
an intelligent interest in the modern rail-
way locomotive will find this book helpful. 
It explains how steam is generated in the 
boiler, how the steam actuates the cylinder 
mechanism, which in turn causes the wheels 
to revolve; and how the engine is brought 
to rest. The important subject of lubrica-
tion has a chapter to itself. The book is 
well printed on stout paper, and is illus-
trated with numerous line drawings and 
two coloured plate diagrams. 

" Press Tool Making," 3/6 net. 92 pages, 
published by The Technical Press, Ltd., 
Ludgate Hill, London, E.C.4. 

In presenting this useful manual, the 
author, Ernest Perry, had in mind a desire 
to help fitters and others who wish to be-
come toolmakers. The various methods of 
obtaining that degree of accuracy, which is 
necessary when working to fine limits with 
jigs or press tools, are carefully explained. 
All the methods dealt with in the manual 
have been tried out in actual practice. 
Among the subjects covered are: Microm-
eters; Drilling Jigs; Press Tools for 
Motor-body Work; Bakelite Moulds; 
Tempering and Case Hardening; Blanking 
Tools; and Stops. The manual is well 
illustrated with line drawings and half-tones. 

 ••••   

Silence No Longer Golden 

IN these days it is the man or woman who knows how to speak that wins life's 
rewards. One has only to consider the 

successful people in life to see the truth of 
this. The gift of speech is a tremendous 
asset. A remarkably successful course in 
" Effective Speech" is now being con-
ducted by Professor D. E. Watkins, M.A., 
Ph.D., and many hundreds of students 
have already reported remarkable benefits 
from its teaching; shyness, timidity, stage. 
fright and nervousness have soon been 
conquered and replaced by assurance, 
confidence and prestige leading to happiness, 
promotion and success. 

Full details of this remarkable course are 
given in a little booklet " How to Work 
Wonders with Words," which is sent 
entirely free to all who write a post card to 
The Psychology Publishing Co., Ltd., 
3, 5 & 12 Queen Street, Manchester 2. 

MODEL ABRO CLUB FOR SHEFFIELD 

R. C. F. W. Cudworth wishes to start a 
Model Aeroplane Club in his district 
for juvenile enthusiasts. Those in-

terested should get into touch with him at— 
" Daisy Cottage," 18, Derbyshire Lane, 
Meersbrook, Sheffield, 8. 

AMAZING 
INVENTION 

IDL...A,.A.H...D.7 .%C.:HAR.  

  ERUDITE 
I NTEWGENT 
LEARNED 
LITERATE 
PROFOUND 
SCHOLARLY 
VERSED 

1GNORANT 
ILLITERATE 
UNEDUCATE 
UNINFORME 

UNLEARNED .4- T: 
IUNSCHOOLED • 44. aeir•  
UNTAUGHT 
UNTUTORED 'e, won" ro  

FREE 
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Gives the Right 
Word at a Glance 

This wonderful Idea and Word Chart Is of priceless 
value. Simple and easy to use, it gives the exact word 
you want, when you want it. It puts words and ideas 
at your linger-tips. It steers your thoughts into those 
missing word channels that make your talks, letters or 
any use you make of words sparkle with brilliance, charm 
and power. Gilbert Frankau says: "It is a big advance 
on anything hitherto produced. . . . It is the best adjunct 
that I have so far discovered . . . henceforth it is not going 
to leave my desk." Every writer and speaker of English 
is invited to send for a free copy of this wonderful 
(hart.. No cost—no obligation. 

PSYCHOLOGY PUBLISHING 
(Dept. PR/HV3), CO., LTD. 

3,58/ 12 QUEEN ST., MANCHESTER, 2 

F. M 0 ORE'S RAILWAY 
PHOTOGRAPHS 

Over 30,000 to select from. Post card size 
4d. each (3/- per dozen). 8 x 6 1/6 each 

(15/- per dozen). 
Recent additions— include Latest Types of Express 
Locomotives on the British Railways, as well as 
many abroad—Sample Sets of 12 Photographs ( post 
card size) sent post free with Lists for 3'-. 
SET 12. MODERN BRITISH EXPRESS LOCOMO-

TIVES. 
SET 13. MODERN CONTINENTAL LOCOMOTIVES. 
SET 14. HISTORIC LOCOMOTIVES 1825 1850. 
SET 15. SINGLE DRIVER EXPRESS LOCOMO-

TIVES. 
SET 16. FAMOUS EXPRESS TRAINS. 
SET 17. FAMOUS RAILWAY BRIDGES. 
SET 18. WELL KNOWN RAILWAY TUNNELS. 
Cloth Bound Albums with Locomotive Design oil 
Front Cover, to take 400 Photographs. Price 6 - 
each, postage extra; inland 6d., abroad 1/-. 

Books for the Model Engineer 
STEAM LOCOMOTIVE DESIGN: DATA AND 
FORMUL/E. By E. A. PITILLIESON, 
Assoc.31.1nst.C.E., A.M.I.Mech.E., M.I.Loco.E. 420 
pages. Two general arrangements and 25 dimensioned 
drawings of details. Price 30/. 
NOW THE LOCOMOTIVE WORKS AND WHY. 
By M. P. SELLS, 0.13.E., M.I.Mech.E., M.I.Loco.E. 
A book of reference useful to those having charge 
of locomotives. 93 pages. 45 illustrations. 2 
diagrams. Price 3/6 
THE LOCOMOTIVE ENGINEERS' POCKET BOOK, 
1936-7. 400 pages of useful data, including Loading 
Gauges, Resistances of Trains, Wheel Arrangements, 
Weight Distribution, Boiler Design, Valve Gears, 
Locomotive Performances, Diagrams of Locomotives, 
Railways of the World, Directory of Chief Mechanical 
Engineers and British Works owning Locomotives. 

Price 3/8 
THE BRITISH STEAM RAILWAY LOCOMOTIVE, 
1825-1925. By the late E. L. AHRONS, 51.1.51ech.E. 
The most complete history of the Steam Locomotive 
ever written. 390 pages and 480 illustrations from 
drawings and photographs, 8 e tr. Price 311'-
TIMOTHY HACKWORTH AND THE LOCOMOTIVE. 
By ROBERT YOUNG, M.I.Mech.E. 406 pages - 
copiously illustrated. Price 10,6 
CHART. GREAT WESTERN RAILWAY 4-8-0 
EXPRESS LOCOMOTIVE, IN COLOUR. Sectional 
Elevation, Plan and Two End Sections. Price 1/8 

The LOCOMOTIVE PUBLISHING Co., Ltd. 
3 Amen Corner, London, E.C.4. 
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If a postal reply is desired, a stamped addressed envelope must be enclosed. Every query and drawing which is 
sen: must bear the name and address of the sender and be accompanied by the coupon appearing on page 303. 
Send your queries to the Editor, PRACTICAL MECHANICS, Geo. Newnes Ltd., Tower House, Southampton 

Street, Strand, London, W.C.2. 

PHOTOGRAPH Y 
" ( a) U OW can ultra-violet and infra-

' red rays be easily produced 
separately and without visible light from 
200 volt A.C. mains ? 

" ( b) Are ultra-violet and infra-red plates 
bought separately or by the dozen ? Are the 
rays in sunlight strong enough to instantly 
affect a plate through a filter ? What light 
may be used during development ? 

" ( c) What is the formula of a developer 
containing Amidol? I bought some the 
other day and it contained a grey powder, 
which, I believe, is Amidol, and about 
three times as much white powder. Can 
this developer be used for X-ray, ultra violet 
and infra-red plates. 

" ( d) How long should a plate be exposed 
to daylight or a 60-watt pearl bulb 1 ft. 
away, during contact printing ? 

"(e) Assuming that plates and filters could 
be obtained to fit it, can a midget camera be 
used for infra-red and ultra-violet plates ? 

" Are the midget films for this camera 
orthochromatic or panchromatic ? 

^' (f) I wish to construct an enlarger, 
giving a plate about five times the size of 
the negative, what would be the approximate 
distances ? The distance from the plate to 
the lens in the camera I wish to use, is about 
5 in. I should employ a 60- or 100-watt 
pearl bulb. 

" ( g) What is the simplest formula for a 
developer ? " (P. H. H., Sheffield.) 

(a) ULTRA-VIOLET rays are generated 
by an electric arc lamp or a 

mercury vapour lamp. A specially con-
structed filter of surface-silvered glass or, 
preferably, quartz will pass ultra-violet rays 
without visible light. Such filters are 
obtainable from Kodak, Ltd., Kingsway, 
London, W.C.2. They are expensive. 
Any electric bulb generates infra-red rays. 
A simple way of obtaining such rays un-
mixed with visible light is to screen the 
electric bulb with a very thin sheet of 
ebonite or a very strong solution of iodine 
in alcohol. 

(b) Any photographic plate is sensitive 
to ultra-violet rays and such plates need not 
be especially prepared. Specially prepared 
infra-red sensitive plates may be obtained 
fairly cheaply from Ilford, Ltd., Ilford, 
London. They are sold in dozen lots. 
The infra-red rays in sunlight will affect 
such plates, the necessary exposure being 
a few seconds. Infra-red plates must be 
developed in total darkness. Alternatively, 
they may be de-sensitised before develop-
ment by immersion in a bath of Pina-
cryptol Green (also obtainable from Ilford, 
Ltd.), and subsequently developed in bright 
green light. 

(c) A good amidol developer is made up 
according to the following formula: 

Amidol . . 3 grains 
Sodium sulphite . 25 grains 
Water . . 1 ounce 

This developer will not keep in good con-
dition for more than a week. It is the best 
of all developers for bromide papers, but, 
like all amidol developers, is of little use for 
developing plates and films. For the latter 
purposes any ordinary metol-hydroquinone 
or pyro-soda developer should be used. 

(d) We suppose that by the term 
" plate " you really mean paper, since you 
refer to contact printing. We cannot give 
you the times of exposure, since you do not 
state the type of paper to be used. An 
average bromide paper, however, exposed 
1 ft. away from a 60-watt electric bulb 
under a normal negative, requires about 
1 to 2 seconds to make a good pr-nt. 

(e) Yes, any type of camera may be used 
for ultra-violet and infra-red photography, 
provided that the necesasry plates or films 
and filters are obtainable. The smaller 
sizes of films are usually orthoehromatic, 
but they are also obtainable with panchro-
matic emulsions. 

(f) We cannot give you very accurate 
figures, since you do not state the focal 
length of the lens you propose to use for 
your enlarger and since all enlarger calcu-
lations are governed by the focal length of 
the lens. We note, however, that you 
propose to place the lens about 5 in. away 
from the plate. This, however, gives us 
little information concerning the lens' focal 
length or the size of the negative you pro-
pose to enlarge from. Assuming that your 
lens has a focal length of 4 in. an approxi-
mately five times enlargement would be 
given when the distance from the negative 
to the lens is 61 in. and the distance from the 
lens to the bromide paper 25 in. If the 
lens employed has a focal length of 5 in., 
then the above distances would be 6 and 10 
in. respectively. Such figures must be 
taken as approximate ones only, since 
much depends upon the type of lens 
employed. 

(g) A good developer for plates, films and 
papers is made according to the " Welling-
ton ' Universal formula: 
Motel . . 10 grains 
Hydroquinone . . 30 grains 
Sodium sulphite crystals . 350 grains 
Sodium carbonate crystals . 350 grains 
Potassium bromide 3 grains 
Water. . 10 ounces 
Use full strength for gaslight papers, but 

dilute with an equal quantity of water for 
plates, films and bromide papers. 

A NEW TYPE OF GRAMOPHONE 
"I SHOULD like advice on the practi-

I cability of a new type of gramophone 
which I am at present working on. Briefly 
the idea I have been experimenting with 
is to do away with the spring motor and 
to utilise the falling weight principal to turn 
the turn-table. The lid of the gramophone 
as it falls from the vertical to the closed 
position, driving the turn-table through a 
train of simple gears. I have done con-

RADIO 
We can train you 
for a successful 
radio career or 
teach you how to 
earn money in 
your spare time 
Without interfering with your ordinary 
occupation you can learn in your own home 
how to become a well-paid radio engineer. 
Our home Study Courses are praised by 
leading radio authorities. We spec;alise 
in Radio and our Courses are conducted 
by practical radio experts. 

Read what some of our students 
say :— 

" 1 have obtained fresh employment 
at a much higher salary through giving 
particulars of your Course which I am 
taking." 

He engaged me at a big increase in 
salary. I couldn't have got the situation 
without your help." 

" I have much pleasure in announcing 
an increase in salary and promotion." 

"I could not have obtained this job with-
out your Course." 

"I was engaged on the spat as 
Engineer- in- Charge of their Service 
Department." 
"My engagement was due entirely to 

the technical knowledge I gained from your 
training." 

"I have been delighted with the 
whole Course, and am already earning 
more money because of it." 

"1 have obtained a position at double 
the pay." 

TECHNICAL 8c COMMERCIAL 

RADIO COLLEGE 
FAIRFAX HOUSE, 

HIGH HOLBORN, LONDON, VV.C.I 

• 

r 
I'ost in unsealed envelope: Id. stamp. 

To: T. & C. RADIO COLLEGE, I 
Fairfax House, High Holborn, London, W.C.1. I 

Please send me free copy of " Radio as a Career," in Iplain envelope, and tell me how 1 can get well-paid I 
employment or profitable spare-time work. 

I NAME  

ADDRESS  

Take the first step to 
success and better pay 
by sending at once for 
your free copy of " Radio 
as a Career." Post 
coupon below. 
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An *Absorbing gtobby 

BUILDING A STUART MODEL IS 
AN ENGROSSING PASTIME, AND 
'THE RESULT A CONTINUOUS 

PLEASURE 

We Illustrate : 

STUART 

NO. 10. 

High Speed 

Steam Engine. 

Bore i". 

Stroke i". 

Each set is quite 
complete— 
d rawings 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, ed. post free. 

STUART TURNER LTD. 
HENLEY- ON - THAMES 

A clever, young has.. 
land of Hitchin 

Has a hobby he 
finds most le-
witchin' ; 
He goes home 

at night. 
Gets out the 
FLUXITE. 

And saus,"Where's 
that job ? 

Bathroom or 
Kitchen? " 

See that FLUXITE is always by you-- in the house — 
garage—workshop— wherever speedy soldering is 
needed. Used for 30 years in government works and by 
leading engineers 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 wits full instructions, 7/6. 

Write for Free Book on the ART OF " SOFT" SOLDERING 
and ask for Leaflet on CASE-HARDENING STEEL and 
TEMPERING TOOLS with FLUETTE. 

TO CYCLISTS! Your wheels will NOT keep 
round and true (inlets the spokes are tied with 
line wire at the ermines AND SOLDERED. 
This makes a much stronger wheel. It's 
simple — with FLUXITE — but IMPORTANT. 

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

ALL MECHANICS wrizsAvEN 

FLUXITE  
IT SIMPLIFIES ALL SOLDERING 
FLUXITE Ltd., Dept. P.M., Dragon Works. Bermondsey St., S.E.I 

siderable experimenting to get the correct 
ratio of fall, etc., and am in hopes of 
getting it perfected shortly. 

" Do you think the idea would be worth 
patenting ? " (J. P., Somerset.) 

THE idea of utilising the falling move-
 ment of a lid of a gramophone cabinet 

to rotate the turn-table is thought to be 
novel and forms fit subject matter for 
protection by Letters Patent. It is not, 
however, broadly novel to employ a falling 
weight in place of a spring, and although 
several ideas have been patented it is not 
thought that any were ever placed on the 
market. If you are able to produce a 
simple arrangement, it is thought that it 
should have possibilities of being made a 
commercial proposition. It would prob-
ably be worth while making a cursory 
search amongst prior patent specifications 
to ascertain the novelty of the invention. 
We would advise you to protect your in-
vention by filing an application for patent 
with a provisional specification, which will 
give you protection for about twelve 
months during which time you should be 
able to complete experiments and ascertain 
the novelty of the invention. 
Should you require professional assistance 

in protecting the invention, a reliable patent 
agent is Mr. A. Millward Flack, Imperial 
Buildings, Ludgate Circus, E.C.4. 

A NOVEL CIGARETTE PACKET 
" I SHOULD be grateful if you would 

'advise me on the practicability of my 
idea and if it would be worth patenting. 

" The idea is a match-box attached to 
the top of a cigarette packet." (J. D., 
Torquay.) 

THE idea broadly of combining a match-
 box with a packet of cigarettes is not 

thought to be a patentable invention. 
Also, the idea of so constructing a match-
box or case so that the match is lit on 
withdrawal, is no longer novel. There are 
match-cases already on the market embody-
ing this idea. Apart from want of novelty, 
the idea is not considered to be a com-
mercial proposition. The match-cases 
would have to be combined with the cigar-
ette cases by the manufacturer of the 
cigarettes, and for that reason alone it is 
not thought to be possible to interest cigar-
ette manufacturers in the idea. 

A CURTAIN HANGING DEVICE 
" I HAVE designed a curtain hanging 

'device. As you will see from the 
sketch, the spring (spiral) is merely for a 
preliminary grip; after which the weight 
of the hanging curtains or a jerk on the 
curtain will cause the grip to tighten. 
" Will you please answer these questions: 
" (1) Is the idea original to your know-

ledge ? 
" (2) Should I apply for a patent and 

where ? 
" (3) Do you consider it marketable ? 
" (4) Can you tell me the name of any 

firm who would consider buying the idea ? 
" Its advantages are obvious." ( S. A., 

c/o G.P.O. London). 

THE improved curtain hanging device is 
novel, but it is not thought to contain 

subject matter or invention to support a 
valid patent. Similar grips are well known 
for other purposes and it is not considered 
that any invention is required to use such 
grips for a novel purpose, i.e. for hanging 
curtains. Unless invention or ingenuity is 
required to adapt a known thing for a new 
purpose, it is not a " manner of new manu-
facture " as requited by the Patents Act. 

The 

HOME MECHANIC 
ENCYCIOPÍOIA 

HOME MECHANIC 
ENCYCLOP/EDIA 

by 

F. J. CAMM 
(Editor of " Practical and Amateur 

Wireless," etc.) 

An up-to-date and comprehen-
sive guide to the Mechanical. 
Scientific and Technical In-. 

terests of the day—with 
expert articles on Aircraft. 
Television, Models, Astronomy. 
Electricity, Photography. 
Chemistry, Woodwork, Motor 
Cars, Wireless, Home Cinema, 

etc., etc. 

Only 3!6 net 

From All Booksellers 

or 

4/- post free from the 
Publishers-- Book Dept., 
GEORGE NEWNES, LIMITED, 
Tower House, Southampton 
St., Strand, LONDON, W.C.2. 

Get One To-day! 1 With Over 
600 
Illustrations 

NEWNES : LONDON 
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ELECTRADIX BARGAINS 
ROTARIES, 13.0.-A.C. Type P.M., 7 watt., 50 v. DO., 75 v. A.O. 
45/, 15 watts 220 D.O. to 12 v. If amp. A.C. or 220 v. A.0.. with 
transformer, 66/-. 50 watts, 220/220 v.. 191. Other tires up to 
kw. MOTOR-GENERATORS. A.C.-D.O. and 13.0.-D.O. 

Cheap. MOTORS, DYNAMOS. ALTERNATORS, 
SWITCHBOARDS. PUMPS, BLOWERS AMP-
LIFIERS and RELAYS. CONTACTORS and 
CIRCUIT TRIPS, ARC LAMPS and H.T. TRANS-
FORMERS. 
A BARGAIN IN DYNAMOS.-
Type " C" Our latest for Bungalow, Yacht 
or Cell Charging. 140-watt Enclosed 
Dynamo, 12/20 v. 12 amp. Ball 
Beat-Inge. Yee Pulley, 22,-. 

Marine Type Switchboard with Ammeter, 
maximum and minimum Auto Cut-out 
Mains, Switch and Fusee, Field Regulator, 
25/. or 47/8 the pair (a. Illustrated). 

DOUBLE CURRENT GENERA-
TORS. D.C.. 600 volts 100 m/a., and 6 
voltr 3 amps., 32/8. Direct-coupled 
Electric Water Pumps. A.C. or D.C., 
120 g.p.h., 67/6. Motor Blower., INV, 
Electric Drills, 63/-. 

MOTORS. MOTORS. MOTORS. Tiny, Email and Medium. 
A large stock of really fractional horse-power motors have been 
released at bargain prices. 6 volt*, 12/6; 60 volts, 14/, 

A.C. MAINS MOTORS.-Enclmed, self-start on load. A O. 
repulsion. 1/60 h.p. with pulley. Type 36, 1,500 revs., 18/6. 
Ditto, 1/16 h.p., 0.E.C., 3,500 revs., 27/6 Induction 1/10 h.p., 
2,600 revs., 35/, 0 h.p., 1,425 revs., 491, 

D.C. MAINS MOTORS.-1/40 h.p.. 110 y. or 220 v., LB. 
merle., 1,760 revs., 15/... Ditto. 1/40 h.p., 0.E.0., 230 V. series, 
2,000 rect., 16/-. Ditto 1/12 h.p., Croydon 110 and 230 v. shunt, 
1.700 rec.., 30/... M.O. for A.C., 220 v. to 100 v., 1 amp. D.C., 
60/, 
TELEPHONES.-11ouee, office and garage, wall and table 
'phone 'eta, 27/6 pair. Portable Army Field 'phone., 60/- each. 
Headphone.. 120-ohm Sullivan, 2/9. High Bes. best British /or 
short wave, 4/6. Lightweight, 4,9. 

LIGHT AND RAY CELLS.-fielealum Ray-
craft 21/-; Kingston, lift-. Raycraft outfit with relay 
and amplifier, 45/.. Photo-Cells, for Sound-on-Film, 
Television and Ray work. B.T.P., 15/- ; 
26,-; Beck Angie Prisms, mounted in carrier, SM. 
X-Ray Tubes, £5 Une for 10/-. 
CELL OR MIKE AMPLIFIERS.-13Ingle-
stage pre-amplifiers, walnut cabinet, 8 .( 9 x 6, 
fitted switch output transformer, terminal., valve-
holder and leads, space for batteries. For mike., 
sound heads or se an extra L.F. stage. 12/8: all 
new. 

CRYSTAL the best Rad.o Receiver. Quiet and 
efficient reception. 500 soiled net. cheap. 7/8 each. 

ELECTRADIX RADIOS 
218 Upper Thames Street, London. E.C.4 

'Phone: Central 4611.   

47/8 tor tow.) 

WONDERFUL EYE BOOK 
NEW, UP TO THE MINUTE 

The 
Nation's 
EYE 

Manual 

10 Intereating Illustrated arse.. 
All about the Eyes. Row to keep 
them free from Disease and Pre-
nerve Bight without Spectacles. 
Row to cure if weak or dIseaeed 
by inexpeneive new scientific 
system approved by Medical 
Profemion. No Drugs or Classes. 
Book usually 1/. nowsent sealed 
for cost and postage, 3d. ',tamp. 
only (Abroad 6d. etampe0. 
Limited edition. ALGAE at once. 

NE U -V I TA 
(Dept. J.F.), 

163-252 Central Build-
ings, London Bridge, S.E.1 

BE TALL 
Your Height increased 
in 14 days or mono, 
back. The amazing 
Stabbing Syster. "C'n 
brings 3-5 inches 

increase and new energy. The first, original and 
the one GENUINE GUARANTEED Height Increase 
System: Recommended by Health and Efficiency. Com-
plete Course 5/-4 or Booklet free, privately. 

STEERING SYSTEM, Dept. M.P., 28, Dean Rd., London, W.1 

The ADEPT' 
LATHE 

It In. centres, 6 In. be-
tween centres. 

With compound elide. 
rest, El, or with head-

rest only, 12,0. 
Screw Tall Stock 5/-

extra. Post 1/-. 
THE SUPER ADEPT, 30 -. 

F. W. PORTASS •3a Seller° Street 
t SHEFFIELD. 

BIncreased my own height to 6 ft. 3 j ins. 

SW ROSS SYSTEM NEVER FAILS -1111 

Full Details, 64. ammp, or Complete Etcetera 
£2 2s., mailed privately in pieta cover. 

P. M. ROSS, Height Speciana Scarborough, 

E TALLER (1°:17.11`jr) 

The answers to the specific questions are 
as follows: 

1. Probably original but not patentable. 
2. Should it be possible to obtain a 

patent it would not be valid or have any 
commercial value. 

3 and 4 are answered on the previous page. 

A RACE GAME 

" I HAVE designed a novel race game, but 
• before putting it into operation (it is 

already constructed, and will be worked by 
myself) I wish to protect the idea from 
being copied. 
" I propose working it on the hunting 

scene principal, with horses and hounds 
catching the fox. But what I would like to 
know is, if I decided to work the hunting 
scene could a person copy the game (if it 
was patented) by introducing greyhounds 
and hare, or should I have to take out an 
additional patent." (A. J., I.O.W.) 

THE improved apparatus for playing a 
game forms fit subject matter for 

protection by patent, but as the novelty 
would appear to be doubtful we would 
advise you to make a search amongst prior 
patent specifications dealing with the sub-
ject matter of the invention before applying 
for a Patent. 
As any patent that could be obtained 

for the invention would relate solely to the 
apparatus employed, and not to the rules 
for playing a game, anyone using, making 
or selling the apparatus would infringe the 
patent, irrespective of the way it was used. 

After you have satisfied yourself as to the 
novelty of the invention you can apply 
for a patent, either with a provisional 
specification or a complete specification. 
In the former case, it will be necessary to 
file a complete specification within twelve 
months from the date of application if a 
patent is desired. The official search for 
novelty is only made after the complete 
specification has been filed. 
As the drafting of patent specifications 

is a highly technical matter, we would 
advise you to employ professional assist-
ance. A reliable patent agent is: Mr. A. 
Millward Flack, Imperial Buildings, Lud-
gate Circus, E.C.4. 

AN INSECT CATCHER 

" ‘A/ ILL you give your opinion of my 
v v invention and, what I should par-

ticularly value, a list of manufacturers 
whom you think would be interested? " 
(S. B., Norfolk.) 

THE improved insect catcher forming 
the subject matter of patent application 

No. 449721 is thought to have little if any 
commercial value. It is evident from the 
preamble in the complete specification to 
possess small subject matter or invention, 
in fact, it appears questionable whether 
any patent to be granted on the invention 
could be upheld if contested. 
You would have been well advised to 

have consulted a patent agent before 
incurring expense in proceeding with your 
patent application. The following firms 
might possibly be interested in such a 
device: Messrs. E. J. Salt & Son, 35 
Oakley Street, S.E.1; Messrs. W. Shepherd 
& Sons, 12 Oscar Street, S.E.8. 

PERFUMERY 
" 1. r` AN you give me the names of any 

•-•chemicals that can be used in per-
fumery besides acetic ether and butyl 
ether ? 

" 2. Are any of the above poisonous ? 
" 3. What is methyl ? 

IF YOU WANT YOUR 

PRINTING 
DONE EFFICIENTLY AND WELL 

Write to 

WITHERTON'S 
9 SOUTHAMPTON STREET 
HIGH HOLBORN, W.C.1 

(Telephone : Holborn 8(00) 

FACSIMILE WORK A SPECIALITY 

LET US DO YOUR WORK FOR YOU! 

"Duplex Tailstock" 
and 

"Junior" Lathes 
Before buying that lathe 
send stamp for our lists; 
you will see that:-
There is no comparison. 

WARD & POLLARD 
Orchard Works 

Plumstead High St., London, S.E.18 

BUILD and FLY your own AEROPLANE 
The " SAFETY FIRST" Luton MINOR. 
Get Blue-prints 25. Full let Materials, Wheel., etc., 240. Ready to 

tly away 2225, or 245 down and 12 payments of £14 14e. 

LUTON AIRCRAFT, Ltd., Phoenix Works, Gerrards Cross. 

1909 MAXALDING 1937 

The accompanying illustration is reproduced from an 
unretouched photograph taken over a quarter of a 
century ago. This valuable evidence proves actual 
results achieved by Maxalding without apparatus In 
those remote days. The three men are still athletically 
fit, although all well past 50 years of age. The gentlemen 
facing the camera wish to remain anonymous, and the 
back pose is by A. M. Saldo, now 58 years young. 

INVESTIGATE MAXALDING 
By Postcard, Letter or Coupon. When Coupon is 
used, kindly delete the unnecessary items and post it, 
together with the following particulars, to Mr. Saldo : 

NAME, ADDRESS, Age and Occupation. 

MR. A. M. SALDO (Dept. 71), 
14 CURSITOR STREET, LONDON, E.C.4 

Send me, free of postage or liability, your 20,003-
words Illustrated explanatory treatise :-

NATURE'S WAY TO HEALTH. 

I. I suffer from, and desire to be cured of Constipa-
tion, Indigestion, Nervous Debility, Weak Lungs, 
Fatigue, Lack of Development, Rheumatism, 
Obesity, Susceptibility to Colds, or  

2. I desire to secure Great Speed and Endurance. 

3. I desire to secure Strength and Development. 
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Illustrated construc-
tional article, for build-
ing simple B.W. battery 
set.; battery and A.C. 
mains superhet. S.W. 
receivers with A.V.0.; 
Ultra ii.W. Radio Tele-
phone; Traneceiver ; 
S.W.Converters; Crystal-
controlled Amateur 
Bands Transmitter, etc. 
From your Radio 
Dealer, W. R. Smith 
L Bons, or from Strat-
ton L Co.. Eddyetone 
Works, Birmingham, IL 
London service:— 
Webb's, 14 Soho Street, 
W.I. 

full of 
pterest 

EWIT-eNHE 1937 
SHORT WAVE MANUAL 

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. 

SW BURNETT& C° TD —omits, — 
GREAT WEST ROAD, ta IODLES  

Sold in 6d. and II- tins at all Cycle 
Accessory Dealers, Tool Shops, 

Ironmongers, etc. 
Write for your free copy "Joining of Metals" to 

r 00,00411,,led. 04 71% 

1); 

MODEL RAILWAYS HO' & 00.' 
Our catalogue le Invaluable to all interested in tide gauge. 
Send 4d. In stamps for entirely new edition. It contains 
particulars of track, locomotive., passenger and goods roll-

ing stock, mechanism., accessories, etc. 
LATEST ADDITION. Working model Travelling Poet 
Office Van. Picks up and drops mall.bage whilst travelling 

at lull speed. Complete with ground apparatus. B5/-. 

GEORGE E. MELLOR, 
ALLMON ROAD, RHOS-ON-SEA, NORTH WALES. 

DON'T BE BULLIED 
Learn to fear no man. The 
BEST self defence ever in-
vented, namely. ZUJI ITS U. 
Euy to learn. Send 2 penny 
stamps for SPLENDID ILLUS-
TRATED LESSONS Photo 
ARTICLE, Testimonial» and 
particulars, or P.O. 1/- for 
FIRST PART of my course. You 
will be more than delighted. 
A Japanese Secret, Kill Fear 
Cure. Free to pupils. 
Dept. P., Blenheim Rollie, Bed. 
toot Lane, Feitham, Middlesex 

"4. What is ionone obtained from ? " 
(R. F., Sussex.) 

1. A VERY large number of chemicals 
r-‘are used in perfumery and it would 

be impossible for us to list even a tithe of 
them here. If, however, you will write to 
Messrs. A. Boake, Roberts ez Co., Ltd., 
Carpenter Road, Stratford, London, E.15, 
requesting a copy of their perfumery 
chemical list, you will obtain an ample 
supply of information on the subject. 

2. Most perfumery chemicals and oils 
are more or less directly poisonous when 
taken internally in sufficient quantity, but 
none of them is scheduled officially as a 
poison. Hence, they may be freely pur-
chased. 

3. " Methyl" is the name given by 
chemists to a " radicle " or group of atoms 
containing one carbon atom and three 
hydrogen atoms. It is symbolised by the 
chemical formula: CH,. 
"Methyl" cannot exist by itself. It 

must have some other atom or group of 
atoms added on to it. Thus CH,-OH is 
methyl alcohol, CH,-C1 is methyl chloride, 
whilst CH,-CO-CH, is di-methyl ketone, or 
acetone. CH3-000H is methyl carboxylic 
acid, or acetic acid. In all these formule 
you will observe that a group of atoms is 
attached to the C113-group, which remains 
the same in each case. 

4. Irone or ionone, a violet-smelling 
liquid, can be extracted from iris roots. 
Commercially, however, it is made syn-
thetically from citral by acting upon the 
latter with acetone and subsequently 
treating the product with sulphuric acid. 
Citral is obtained from lemon grass oil. 

A DIFFERENCE IN STRENGTH 

" COULD you please let me know the 
difference in strength and weight of 

high manganese and chrome molybdenum 
tubing (also after brazing) ? 

" Further, what is the effect of radial 
spokes in a front wheel? " (W.—., 
Herts.) 

M ANGANESE steels are hard and they 
II resist pressure well. Hence, they are 
requently used for the making of axles, 
shafts, etc. Chrome-molyodenum steels, 
on the other hand, are tougher than man-
ganese steels and they possess a greater 
tensile-strength, this increase in tensile 
strength being mainly due to the alloying 
of molybdenum with the steel. Conse-
quently, for the bearing of a given strain 
or stress, a rod, tube or bar of chrome-
molybdenum steel may be made consider-
ably lighter than one of ordinary steel. 
Hence the increased use of such steels in 
cycle frame making. There is no change in 
the properties of such steels after brazing. 

Radial spokes, that is to say, spokes 
running directly from the hub to the rim 
of a wheel, are designed with the object of 
carrying a load. They may be in com-
pression or in a state of tension, but they 
are not calculated to take a very high 
rotational stress, as are the now universal 
tangential spokes. A front wheel fitted 
with direct radial spokes would have 
plenty of " give" and it would absorb 
small road shocks well, but it would possess 
little strength under bad conditions. 

LATHE WORK FOR 

AMATEURS 

By F. J. CAMM 

96 Pages 

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

SETS 
PRICES FROM: 

2/6 to 
10.5/-71-

WRITE-FOR 

BECK 

?EQUIP YOUR OWN LABORATORY WITH 
APPARATUS AND 

CHEMICALS. 

LATEST CATALOGUE FREE! 
(Scientific Dept. A.), 60 High Street, 
STOKE NEWINGTON, LONDON, N.16 

(post free) 

ELECTRIC MOTOR 
ONLY 

5,6 
[Post 6d. 

Just think of 
the fun you 
can have if you 
send for this 
new " Wilco " 

motor. 
Works off a 
pocket battery 

and will drive models fast; the special gearing enables 
heavy ones to be worked and a toothed gear Is fitted for 
Meccano. There is a range of " Wilco" Motors from 2/6 
to 39/, to work off batteries, AC mains through a 
Wilco Transformer. Geared and un-geared. AC/DC 
Universal Models. Also full details In our New 40-page 
Catalogue, 4d. post free. 
L. WILKINSON, 200, Lower Addiscombe Rd., Croydon. 

EXTRA INCHES 
can be yours for Spring 

with the aid of a box 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 
+wooly a further box FREE. 
G. Y. OA atford) writes: " I have 
never had confidencein any system 
till I tried yours, now I've gained 
in height, weight and fitness." 
Act now! Full particulars rid. 
Sample 71d. Book on height im-

provement 3d., stamps or P.O. only. Sent under plain 
sealed cover. Colonial Air Mail reply z!- extra. 
THE CHALLONER CO. (late Bond Street), Dept. L111 
Laboratory & Works, Hyde Heath, Amersham, Bucks. 

PRACTICAL HINTS ON 
PATENTS 

Sent free on application. 

THE IMPERIAL PATENT SERVICE 
First Avenue House, High Holborn, W.0.1. 

Preliminary Consultation Free. 

I  INVENTORS: I  1General Advice Free. POST FREE Bd. 

VALUABLE GUIDE 

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

all countries. 
253 ( D) Gray's Inn Road, London, W G.1 

NERVOUSNESS 
Every nerve sufferer should send for my interesting 
book, which describes a simple, inexpensive home treat-
ment for Self-consclousness, Blushing, Depression, 
Worry, Insomnia, Weak Nerves, Morbid Fears, and 
similar nervous disorders. This wonderful book will 
be sent In a plain sealed envelope to any sufferer 
without charge or obligation. Write NOW and learn 
how to conquer your nervousness before it conquers you I 
HENRY J. RIVERS aery.té) 40 Lleibigirdvist., 
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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.), subiect to a discount of 2¡-% 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 

ARE YOU A METAL WORKER ? Our organisa-
tion of men experienced in fine metal work is increasing 
raPitUY; many of them are earning more in their spare 
time than their normal wages. If you are interested in 
spare-time work, here is an opportunity to make use of 
your qualifications. Send 14d. stamp for full particu-
lars to :-Artcraft Electrical Products, Nam Buildings, 
Manchester Street, Oldham.  

CHEMISTRY 

CHEMICALS and apparatus. Elementary and 
advanced. Bargain prices.-GRAY, 40 Grange Road, 
Lewes. 

CINEMATOGRAPHY 

FILMS, 35 mm. every description, from 56.-
Beers, 176 Wardour Street, W.I. Est, 1907. 

ARTISTIC CINE FILMS. Exclusive 9.5-mm. 
and 16-mm. productions. List Free. Projectors, Ciné 
Cameras.- P.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. 

MOVIES AT HOME. How to make your own 
Cinema Projector. Particulars free.-Moviescope (N), 
Pear Tree Green, Doddinghurst, Essex. 

ELECTRICAL 

A.C. MOTORS, DRILLS, all voltages. 1-phase, 
50 cycles, H.P.s: 1/100th, 15/9; 1/10th, 115/-; 4, 49/9; 
4, 69/- ; 4, 89/8. Electric Drills-4, 125/- ; 4, 155/-. 
2 grinding wheels, switch and flex. Repair opecialists. 
Lists free.-Easco, Electrical Service, 18 Brixton 
Road, S.W.9, 

SURPLUS ELECTRICAL and Engineering 
Materials, low prices.-The London Electric Firm, 
Croydon. 

ELECTRIC LIGHTING, 5/- a point; progressive 
wiring diagrams and instructions, 6d., materials, whole-
sale prices; lists free.-P. Symax & Co., 263 Lichfield 
Road, Birmingham, 8. 

SUPER A.C. MOTORS. Brand new, h.p., 
26/- ; 4 h.p., 86/6; 4 h.p., 60/- ; larger sizes. Electric 
Tools, Machines, Pumps, Compressors, etc.-John P. 
Steel, Clyde Street Mills, Bingley. 

EXPERIMENTS 

TEN ELECTRIC EXPERIMENTS RARELY 
SEEN. Very simple, but amazing. Paper, poker, 
tray, candles, thread, sugar only necessary; harmless 
sparks. Booklet 9d., post free.-S. Wallace, Salisbury 
Road, St. Margaret's Bay, Kent. 

FOR SALE 

ACCUMULATOR CHARGERS from 6/6. Lists 
free.-A. Jenkins, 5 Sebastian Street, London, E.C.I. 

HYPNOTISM, MAGIC & 
VENTRILOQUISM 

" HYPNOTISM," 25 long lessons 2/8. PRO-
FESSIONAL illusions for sale. Lists and literature, 
4d. stamps.-" MAGICRAFT," 41 Longford Place, 
Manchester 14. 

LITERATURE 

CALVERTS MECHANICS YEAR BOOK 1937. 
Over 190 pages. Illustrated Workshop Hints and 
Calculations. 8d. post free.-Endsor J4 Co., Progress 
House, 75 Wood Street, Manchester, 8 

Engineers'Guide 
Bright Prospects and 
Big Pay Opportunities 
for the trained man 
Write to-day for this great Guide which 
contains world's widest choice of home. 
study engineering course, over 200 and 
shows how to obtain a recognised Quali-
fication such as A.M.I.Idech.E., 
A.M.I.E.E.. A.F.R.Ae.S., etc. 
Mention branch, post. or quali-
fication that interests you, to 
THE TECHNOLOGICAL 
INSTITUTE OF (* REA 
BRITAIN. 123 Temple Bar 
House, London E.C.4. (Founded 
1917. 19,000 Successes.) 

TO SCICCESS 
8E9 

MASTER THE PIANO 
Easily, Quickly, To learn to play really beautifully Is no 

Enjoyably. ditlicult-it b easy-with pr per teaching I 

/3 itee gip yE,o always. I will send you by POST, 

Even you start at middle age not 
19 knowing a note, I CAN TEACH YOU 

t, 
u 
play so that your friends will want 

--.. hun-clear, Fascinating Lessons from 
ordinary musical notation, no freakish 

A ;//e I, i methods, enabling you to read and play at 
y' sight any standard musical composition. I 

have enrolled 50-100 adult pupils per week, have 

/ 11 during 82 years. and I CAN TEP.P1 YOU, and 
taught 2,600 these last 12 months, over 46,000 

I guarantee to please and eveltsurprise you 
with your rapid progress. Send p.c. for 
FREE BOOK, my special pamphlet "Truth In 

//, ., ,....Advertising." and form fir Free advice. 
Bay If Beginner, Elementary, or 

Moderate. 
MR. II. BECKER 

(Dept.158). 69 Fleet St. 
LONDON, E.C.4 

LIGHTNING (pv.%) CALCULATOR 
ADDS ADDS 
SUBTRACTS SUBTRACTS 

£2,93/ 14 Ill MULTIPLIES 
4.299 5 9 and DIVIDES 
927 6 44 37,473,527 
857 4 51 529,643 
754 6 34 9,633,565 
94 7 34 44,274,897 
37 6 4 29,978 
7 19 11 2,473,092 
84 8 74 5,584,497 

Maximum Totals ... £9,999 19 1 II 99,999,999 
CALCULATE AS YOU BEAD. Easy to operate. 
Nothing to go wrong. Sent on 7 Days' approval 
against remittance. Write, call, or phone 
Holborn 0277. Satisfaction Guaranteed or 
money returned. STATE WHETHER £ I. d. 

OR NUMERAL MACHINE REQUIRED. 
UNIVERSAL CALCULATORS Co. 

(Dept. 226). 16 Silver Street, 
High Holborn, LONDON, W.C.I POST FREE 

EACH ONLY 

5,9 
FREE ADVICE BUREAU 

COUPON 
This coupon is available until Feb. 28th, 1937, 
and' must be attached to all letters containing 

queries. 
PRACTICAL MECHANICS, FEB., 1937 

LITERATURE (cont.) 

7,500 AMERICAN, Science, Mechanics, Inventions, 
Books, Magazines. Assorted samples and catalogue, 
2/2. P.M. FINAL, 16 Nashleigh Hill, Cheaham, 
Buck', 

METALWORK 

MAKE METAL TOYS. Easy, profitable with 
Success" moulds. Lists free. Complete trial 

mould, 1/6.-Lee's, Bentinck Road, Nottingham. 

MICROSCOPY 

RESEARCH MICROSCOPE £9 10s. Another 
£4 10s., also 3-in. Astronomical Telescope £7 15s. 3-in. 
Gregorian Telescope £3 5s.-Mackett Jr Company, 31fg. 
Opticians and Engineers, 51 Millers Road, Brighton. 

MISCELLANEOUS 

"PHOTO-ENGRAVING." A practical hand-
book with complete set of materials for engraving 
printing blocks, 4/8.-Industries, 13 Gordon Avenue, 
Twickenham. 

RAILWAY-CYCLE-ELECTRICAL. Send for 
tree list.-Kirby, 606-808 Waahwood Heath, Birming-
ham. 

MODELS 

STEEL TUBING, seamless, fg in. to 44 in., cut 
alg in. to 4 in. thick. Please say lengths you cut to. 
-Cotes, Church Walk, Brentford, Middlesex. 

BUILD a replica of the British petrol model aero-
plane record holder " Improved Blue Dragon." Full-
size blueprints 101-, post free 10/6. Engines and 
accessories stocke.-KANGA AERO MODELS, 1 
Colonnade Passage, Birmingham. 

EVERYTHING FOR electrical rewinds and re-
pairs. Screws, nuts, and washers for model engineers. 
Lists free.-Lumen Electric Co., Litheaand, Liverpool, 
21. 

MONEY-MAKING 
OPPORTUNITIES 

MONEY-MAKING OPPORTUNITIES con-
stantly occurring; highly recommended; particulars 
free. Send postage.-Messrs. Green, 17 Church Lane, 
Hull. 

" ISO WAYS OF MAKING A LIVING," and 
interesting literature, 1/6. MAKE MONEY from 
drained Motor Oil, instructions 1/-. FORMULAS, 
all kinds, GUARANTEED. Lists and literature 4d. 
stamps.-" TECHNOCRAFT," 41 Longford Place, 
Manchester 14. 

MOTORS 

MOTORS. Small practical power. Build one of 
BUTLER'S 1/2 h.p. petrol motors. Most interesting 
-small power extent. Castings 9/9. Illustrated cata-
logue 3d.-Write BUTLER'S Profit-sharing Works, 
Wade Street, Littleover, Derby. 

MUSICAL INSTRUMENTS 

RAND 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 
1888), 68 Ludgate Hill, London, E.C.4.-Patent and 
Trade Mark Booklet. Gratis. 
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BUY, EXCHANGE OR SELL 
PHOTOGRAPHY 

" PANTOGRAPHS" make large accurate draw-
ings from small photographe, printed drawings, etc., 
easily, is., post free.—Cooke, 33 Hawthorn Road, 
Levenshulme, Manchester. 

£500 worth good, cheap Photo Materials, Films, 
Platea, Cards, Papers, Chemicals, Catalogue 

and 4 Samples Free.—Hackett's Works, July Road, 
Liverpool 6. 

DON'T TAKE RISKS. Good developers mean 
good resulta. Our reliable stock developers keep twelve 
months after mixing. Satisfaction certain to amateurs 
and professionals. Best developer ever put on the 
market. Makes two pints strong developer. 8d. each, 
8 for 2/3, 12 for 4/-. Post free.—Hackett's Works, 
July Road, Liverpool 6. 

PHOTOGRAPHIC MATERIALS, good, cheap. 
Plates, chemicals, postcards, films, mounts, etc. In-
teresting lists free.—' KIMBER'S," 61 Grand Parade, 
Brighton. 

PRINTING 

PRINTING OF EVERY DESCRIPTION. Qual-
ity work; Speedy service; Lowest prices. State 
requirements.—Speciality Press, Da Bentinck Road, 
Nottingham. 

STAMPS 

TO STAMP COLLECTORS I I have a large 
quantity of unpicked variety stamps and am willing 
to sell at 2s. per 1,000.—R. D. Gardiner, Ilighcroft, 
Cholsey. 

SITUATIONS VACANT 

YOU CAN QUICKLY MAKE YOUR SPARE 
TIME BRING YOU A FULL-TIME INCOME by 
starting a Mail Order Business of your own at home. 
Simple new Plan is now ready for you to use. Follow 
the lead of others who are averaging £12 per week net 
profit. Get away from the dull drudgery of a poorly-
paid routine job. Join the big-money class and work 
for your own profit. No previous experience, special 
training or talent required. Suitable for any age or 
either sex. Few pounds capital only needed. No 
samples or " outfits " to buy. No rent, ratea or other 
"overhead" expenses; no canvassing to do; no expensive 
stocka to carry. In your own home, howe% er small or 
wherever situated, you can run one of the most interest-
ing businesses ever devised. From the very beginning 
you secure results. Gradually you extend your opera-
tions and make your earnings grow. For Mail Order 
and Postal Trading oilers immense scope—more and 
more business Is being done by post. And our remark-
able new Plan makes success certain. Best of all, you 
can use It for your own profit without interfering with 
your present occupation or without anyone being the 
wiser. You are shown exactly how to operate this Plan 
in your spare time in order to increase your earnings and 
build up your own money-making business, giving, when 
you wish, your whole time and energy to it. Seize this 
wonderful opportunity now; say "good-bye" for ever to 
poor pay, monotony and " making ends meet." Be in-
dependent and make your future secure. Investigate 
this novel money-making Plan and see how easily you 
can use it—it costa nothing and commits you to noth-
ing. Send P.O. to-day for fascinating FREE Booklet to: 
Business Service Institute (Dept. 892e), 6 Carmelite 
Street, London, E.0.4. 

ARE YOU 
TIRED or 
YOUR JOB? ru. r 117g hi:r pgoaluktkiolYn 

and better PaY. ExPert 
Postal tuition In Book-keeping, Snaffle.» Training, Secretaryship, 
Hotel Book-keeping, Salesmanship, Journalism, etc., from Si- Per 
tenon. Prospectos and testimonial» tree. 

LONDON SCHOOL OF COMMERCE (Dept. P.M.1), 
116 HIGH HOLBORN, LONDON, W.C.1 

IP you are tired of your 
present position and feel that 
you are worthy of something 
better, send for our booklet 

"IDEAL-LATHES-

2 U N 
PEN STENCILS 

for 

Lettering 

'POSTERS - SHOWCARDS - PRICE TICKETS 
ENGINEERS' a ARCHITECTS' PLANS, RTC, 
111111.•1.11.11 MY. na P•Malula ••• •••••~1.111111.-

A. WEST I PARTNERS, as sitclunex, Loom, sat 
.1. ALL OVIAIMOS OM". WTE1111,41. ssaa 

SPECIALISTS IN 

TECHNICAL 

ILLUSTRATIONS 

Write or 'phone us at 

HIGH HOLBORN HOUSE, 

HIGH HOLBORN, W.C.I. 
Hot, 8838. 

DEFERRED TEEM ARRANGED 

In. E.C.B.G. from £7/18/6. LISTS, Stamp please. 
J. WILLIMOTT & SON, Neville's Factory, Chilwell, Notts. 

HAVE YOU A RED NOSE? 
Send a stamp to pay postage, and you will 
learn how to rid yourself of such a terrible 

affliction free of charge. 
Address in confidence— 

P. TEMPLE, Specialist 
" Palace House," 128 Shaftesbury Avenue, W.I 

(Est. 30 years.) 

MAKE MORE MONEY 
£3 to £6 weekly can be earned at home in a wonderful 
business on your own. No ¡natter where you live you 
can continence 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.2.5 

SITUATIONS VACANT (cont.) 

POST OFFICE ENGINEERING. Good positions 
open to youths and men, age 18 to 80. Start £3 13e. 
weekly at age 18. FREE details of vacancies from 
N.T.O. (Dept. 307), 335 High Holborn, W.C.1. 

WIRELESS & TELEVISION 
Marconi's and other Employers require hundreds of 
trained men next year. 

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 MAB,CONI'S. 

WRITE FOR FREE PROSPECTUS: 

THE WIRELESS COLLEGE, 
COLWYN BAY. 

Or to London «re, 4 WINTON AVENUE, N.11 

TOOLS 

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. 

THE MYFORD 3-1n. LATHE. Have you seen 
our new superior model with additional refinements? 
Standard model still in production. Economical in 
first cost. Generous in design. Proclaimed best value 
on the market. Write for illustrated list and instruc-
tion booklet, or ask your local tool merchant.—Myford 
Engineering Co., Neville Works, Beeston, Notts. 

NEW POWER TOOLS. 10-1n. Bandsaws, 50/-; 
Jigsaws, 21/-; Bench Drills, 22/6; Surface Grinders 
from 17/8; Circular Saws from 25/-; 8-in. B.G.S.S.S.C. 
Toolroom Lathes, £8 Os. Od.; Electric Drills, Grinders, 
Spray Plants, Guns, Air Compressors, Woodworking 
Machines, etc.—John P. Steel, Clyde Street Mills, 
Bingley. 

LATHES, DRILLERS, CHUCKS, workshop 
supplies, etc. List 3d.—Queen's Engineering, 60 
Queen's Road, Battersea, S.W.8. 

WATCHMAKING 

WATCH AND CLOCK REPAIRS. Everything 
for the watch, clock and model maker. Large stock 
of watches, clocks, and clock movements, etc. Whole-
sale prices. List 3d.—Blakiston & Co., Ainsdale, 
Southport. 

WATCH, CLOCK AND JEWELLERY REPAIRS 
a speciality. Materials, Tools, Invar Steel and Wheel-
cutting. Catalogue Gd. Shockproof Watches from 
2/3. List 10. (Overseas excluded).—Young & Son, 
Material Dealers, Chippenham. 

WOODWORK 

CABINET HARDWOODS, Oak, Mahogany, Ash, 
Whit,ewood, Ply-woods, etc. Lowest Prices. Send 
Cutting lists. Planing free. Speciality Prime Jap 
Oak, all thicknesses.—Wilfred Parr & Co., March 
Works, Lancaster Road, Leytonstone, E.11. 

WEBLEy AIR PISTOLS 
Marvellously 
accurate for 
target practice. 
No license required to purchase, 

Senior 45i-, Mark 1 30/., 
Junior 20/-, Webley Air Rifle 84/' 
Write for List. Want KT & SCOTT LTD., 
106 WzAMAN STRIET, BMA INGHAM, ENG. 

AEROMODELS 
AEROMODEL KITS ARE 
REALLY WONDERFUL. 
You will be amazed at the 
wealth of detail in the 

completed models 
WHY NOT BUILD 
ONE YOURSELF ? 

24th 
FULL SIZE 
(NON-FLYING) 

Hawktr Hart 181 

Scale Model Construction Kits 
Iflu,tratedis an untouched photograph ot 
a model built from one of our Stock Kits, 

LOOK AT THIS FOR VALUE. 
Conner " Swift" — Price 8/8 
De Havilland " Pormoth " „ 41-
S.E.5A 316 Hawker" Hart" „ 5/-
Scowl* " Camel" — „ 4/-
Bristol " Bulldog" — „ 6 - 
Gloster " Gauntlet" — „ 5. 
D. Havilland " Dragon" — 7/6 

FREE Please send me illustrated literature containing 
lull details ol all Aeromodel Mts. 

Name   
Address   

AEROMODELS Ltd., DEPT. A., lit Floor. Wellington 
Bldg,.. STRAND, LIVERPOOL. Post Coupon to-day. ¡ d. 
stamp ti envelope is UNSEALED. Do It now! 



FREE SERVICE 
FOR READERS FLYING 

THRILLS! READERS requiring infor-
mation concerning goods 

or services advertised in 

PRACTICAL MECHANICS 
should give names of Adver-
tisers from whom particulars 
are desired. Any number of 
names may be included and 
we will obtain for you cata-
logues, lists, and any other in-
formation you may be wanting. 
THERE IS NO CHARGE FOR 
THIS SERVICE. 

Readers desiring particulars from a 
number of Advertisers will, by this 
method, save time and postage. Half-
penny stamp only is required if your 
envelope is left unsealed. If any Adver-
tiser stipulates that stamps or postal 
orders are necessary before samples or 
catalogues are sent, please endose the 
necessary amount with your instruc-
tions. You are cordially invited to 
make full use of this Service. 

Post this to 

ADVERT. SERVICE DEPT., 
PRACTICAL MECHANICS, 

TOWER HOUSE, SOUTHAMPTON 

STREET, STRAND, W.C.2 

Please obtain and send to me 
particulars from the Idvertisers 
in ,your February issue whose 
names I give on list attached. 

Advertiser I Page No. Information Required 

.1ttach sheet of paper, with par-
ticulars, and your name and 
address (written in BLOCK 
letters). with date. to this 

nouncement. 

" DOPULAR FLYING," The National Aviation Magazine, 
[ takes you on aerial adventures with our air aces, and 

transports you on daring flights across desert, ocean 
and vast continents with the world's greatest flyers. And 
every issue tells you all about the latest aircraft and new air 
inventions. " POPULAR FLYING — is profusely illustrated. 

The February Number contains 
amongst other Special Features : 

THIS AERODROME BUSINESS. By R. Ashley Hall (Chairman 
Aerodrome Owners' Association). 

AIRPORT LIGHTING. By Captain C. E. Ward. 

WAR FLYING ADVENTURES IN RUSSIA. 

THE CAMERA AND AVIATION. By an Amateur. 

MODELS, TOPICAL NEWS, LATEST PICTURES. 

POPULAR 

FYI 
THE NATIONAL AVIATION MAGAZINE 
At all Newsagents or Bookstalls, or by post 
71d. from the Publisher. C. Arthur Pearson 
Ltd., Tower House. Southampton Street, Strand, 
London, W.C.2. 

G 
61° 
FEBRUARY 

blimp l'ear>on, 

All applications respeeting. Advertising in this Publication should he addressed to the ADVERTISEMENT MANAGER. GEORGE N EW N 1:t1). 
Tower 1.1011.4e, Southampton Street. Strand, London, W.C.2. Telephone: Temple Itar 



CHARLES ATLAS 

66 1'11 Prove in the First 7 
Days that YOU Can Be this 
NEW MAN ! " —Charles Atlas 

W HEN I say can make you into a man of giant-power 
and energy, I know what I'm talking about. I've seen my 
new system of body development, Dynam ic - Tension. 

transform hundreds of weaker, punier men than you into Atlas 
Champions. 

Take myself, for instance 1 I used to weigh only 7 stones. I was 
a sickly weakling. Then 1 discovered Dynamic-Tension. It gave 
me the body that won me the title " The W orld's Most Perfectly 
Developed Man." It'll work just as big a change in you , too ! 
I'm so sure of it that I make you this amazing offer: At my own 
risk I'll give you PROOF in even the first 7 days that I can make 
you into this NEW MAN. I'll begin training you on Approval. II 
you don't notice a marvellous change in yourself w ithin a week you 
don't owe me a penny. 

No " ifs," " ands" or " maybes." Just tell me w here you want handsome 
steel- like muscles. Are you fat and flabby? Or skinny and gawky ? Are you 
short-winded, peples.s 7 Do you hold back and let others walk off with the prettiest 
girls, best jobs, etc. ? Give me just seven days! PROVE to you that I 
ran make you a healthy, conodent, powerful HE-MAN 

Dynamic - Tension is an entire)), NATURAL method. No mechanical 
apparatus to strain your heart and other vital organs. No pills, specia l foods 

or other unnatural artificial apparatus. Only a few minutes of your sparetime daily is enough to show amazing results--and it's actually fun Dynamic-

Tension does the work! 

Latesz 
photo oi 

CHA RLES 
ATLAS, Holder 

of the title: 
THE WORLD'S 

MOST PERFECT-
LY DEVELOPED 

MAN," 

NOTE : 
No other 

Physical In-
structor in 

the World 
has ever 
DAREDmake 
such an offer ! 

AMAZING RESULTS IN ONE WEEK 

" Here are the increases at the end o f ONE week : Arm 
relaxed ' in more—forearm in —chest, norma l, 3 ins.—weight 
pounds gained—I feel healthier, stro nger an d more vita l 

I did not thin , that any course could do for m e in a mont h 
what your course has done in only one week, and w hen I go 
out for a walk with my chest out and shou ld ers bac k my 
friends took at me with admiration I owe it all to you " 

L. R V 

e 
IM UM VIM MB 11•1 MI 

Dept. 10-P, 49. Chandos Street , 
London, W.C.2. 

I want the proof that your system of "Dynamic-Tension" will make me 
a New Man. Send me your free book "Everlashng Health and Strength, -
and details of " 7-day trial Mier." This request places me under no obligation 

Name 
fPlease print or write plainly; 

Address   

48-Page 
Book FREE 

Pt.\ 
Post the coupon right now for full details of 
7-day Trial offer," and I'll send you my illus-

trated book, " Everlasting Health and Strength." 
Tells all about my "Dynamic-Tension" method. 
Shows actual photographs of men I've made 
Into Atlas champions. Supplies the facts you 
need to know about your condition. It's a 
valuable book! And it's FREE. Send for 
your copy to-day. Post the coupon at once. 

CHARLES ATLAS, Dept. 10-P, 40, Chandos 
Street, London, W.C.2. 
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