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Terry's, the recognized leaders of the British spring Industry,

have produced the most authoritative text book on Springs
yet published. It answers a wide variety of practical spring

problems drawn from Terry's ninety years' experience in this
specialized field. Every executive engineer should have a copy

of this valuable book of reference. Fill in the coupon for your
copy and post today.

HERBERT TERRY & SONS LTD. (DEPT. W ) REDDITCH ENGLAND

Combined Axial and Horizontal Loading on Compression
Springs

18 Spring Dfiving Belts
Tables

Helpful Hints when Ordering Springs
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Please send me a copy of "Spring Design and
Calculations." 1 enclose 10'6.
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A detail perfect interior model of a modern power station ... an
example of our skill in Architectural modelling.
For information on models of Locomotives and Railway Equipment
available and in production, send for our " Gauge ' 0 ' Model
Railway Catalogue " (G 12). Price V-.

Write also for :-
" Model Railway Handbook," Standard Edition,

fully illustrated ... Price 616 post paid
" How to Build a Working Model of a Road Tractor.

!tin. scale " Price 11-
." How to Build a On. scale ' Flying Scotsman '" Price II-

...

Laying Permanent Way " ... Price 6d.
Model Supplies " (U12) ... Price 6d.

BASSETT - LOWKE LTD.
NORTHAMPTON

LONDON : 112, HIGH HOLBORN, W.C.1.
MANCHESTER : 28, CORPORATION ST.

JOHNSON PLASTIC
PRINTING FRAME

FOR AMATEUR PHOTOGRAPHERS

THIS new frame is moulded in one piece in
hard plastic with squared -up sides and
ends. The hinged back fits accurately and

cannot slip or slide. Sturdy steel springs exert
an even pressure over the whole surface of
the negative and paper. The smooth, dead -level
precision of this well -fitting plastic back will be a
delight to those who, in the past, have had
trouble with wooden frames which have warped.

Sold by all dealers in one size only, with 31PRIC6
glass, for films up to 21 x 3} inches.

See-thru orange celluloid masks, in packets of three,
size 21" x 21" or 2,1" x 31", one shilling a packet.

Johnsons of Hendon
PHOTOGRAPHIC CHEMICALS AND APPARATUS
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THE " FLUXITE QU1NS "
AT WORK

A fine sort of picnic we've had,
Mending leaks in a kettle, begad!

You can soon put 'em right
With a touch of FLUXITE,

But why burst that blow -lamp,
m'lad !

For all SOLDERING work-you need FLUXITE-the paste flux
-with which even dirty metals are soldered and " tinned." For
the jointing of lead-without solder ; and the " running " of white
metal bearings-without " tinning " the bearing. It is suitable
for ALL METALS-excepting ALUMINIUM-and can be used
with safety on ELECTRICAL and other sensitive apparatus.

11-ith Flaxite joints can be wiped"
success1.1 Illy that are impossible

by any other method
Used for over 30 years in Government works and by leading
engineers and manufacturers. Of all Ironmongers-in tins,
10d., 1/6 and 3/-.
ilk TO CYCLISTS! Your wheels will
111. NOT keep round and true unless the
spokes are tied with hne wire at the crossings
AND SOLDERED. This makes a much
stronger wheel. It's simple-with FLUX ITE

-but IMPORTANT.
ALL MECHANICS WIZ HAVE

THE "FLUXITE"
GUN puts-FLUX-
ITE.- where you
want it by a simple

pressure.
Price 1/6 or filled

2/3.

FLUXITE
IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF SOFT SOLDERING and for Leaflets o
CASE -HARDENING STEEL and TEMPERING TOOLS with FLUXITE.

Also on WIPED JOINTS." Price Id. Each.
FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.I

S. TYZACK & SON LTD.
"TOOLS FOR ALL TRADES"

THE " ZYTO"
PROFILE OR JIGSAW MACHINE

DATA AT A GLANCE
Stroke, 21in.
Saw Blade length, 6in.
Throat capacity, 71in.
Table measures 9in. x 9in.
Speeds, 280-500 r.p.m.
Motor, 1 h.p.
Overall length, I6in.
Overall depth, 101n.
Overall height, 20in.
Net weight, 78 lbs.

For SAWING and FILING OF
METALS (Ferrous and Non -Ferrous),
PLASTICS AND WOOD. The Saw-
ing and Filing of Metals, Plastics and
Wood is an easy and speedy matter
with the " Zyto " Profile or Jig

Saw Machine. There is no com-
plicated mechanism or elaborate
control gear. Just flick over the
Switch and the machine becomes
your willing servant. Rugged
construction, totally enclosed,
powered by a H.P. Motor. The
use of Double Cone Pulleys enables
the machine to be run at either 280
or 500 strokes per minute simply
by changing over the belt. Work
Table is 9in. square and may be
tilted in either direction, while the
7} in. capacity of the Bow enables the
handling of work not normally
accommodated on a machine of this
size.

Single Phase

Three Phase

PRICE

£38 10s. Od.

£39 10s. Od.
£39 10s. Od.

FULL DETAILS ON APPLICATION

S. TYZACK & SON LTD.
341-345, OLD STREET, LONDON, E.C.1

Telephone . CLERKENWELL 4004-5-6
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Join the Well -paid
Ranks of the I.C.S.-
TRAINED MEN
THERE IS ALWAYS A GOOD POSITION FOR THE MAN

WITH A SPECIALIZED TRAININC, BUT THERE'S

NO WORTH -WHILE PLACE FOR THE UNTRAINED

Ambitious men everywhere have succeeded through
I.C.S. Home -Study Courses. So also can you. We
offer you the benefit of our 56 years' matchless ex-

perience as the creative pioneers of
technical instruction by the postal method.
Since our establishment in 1891, more
than 1,000,000 British men and women
have enrolled for I.C.S. Courses.

The man with an I.C.S. Training in any one of the subjects
listed below knows it thoroughly, completely, practically.
And he knows how to apply it in his everyday work.

Accountancy
Advertising
Aeronautical Engineering
Air and Vacuum Brakes
Air -Conditioning
Aircraft Eng. Licence
Architecture
Architectural Drawing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry
Chemical Engineering
Chemistry, Inorganic and

Organic
Civil Engineering
Clerk of Works
Colliery Examiner's
Colliery Overman's
Commercial Art
Concrete Engineering
Cotton Manufacturing
Diesel Engines

Draughtsmanship
(State which branch)

Drawing Office Practice
Electrical Engineering
Electric Power, Lighting,

Transmission, Traction
Eng. Shop Practice
Fire Engineering
Free -Lance Journalism
Fuel Technology
Heating and Ventilation
Hydraulic Engineering
Hydro -Electric
Illumination Eng.
Industrial Management
Internal Comb. Eng.
Joinery
Lettering
Machine Designing
Machine -Tool Work
Marine Engineers
Mechanical Drawing
Mechanical Engineering
Mine Surveying
Mining Engineering

And most of the Technical, Professional, and

Motor Engineering
Motor Mechanic
Motor Vehicle Elec,
Municipal Eng.
Plastics
Plumbing
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Sales Management
Salesmanship
Sanitary & Domestic Eng.
Sheet -Metal Work
Short -Story Writing
Steam Engineering
Structural Steelwork
Surveying

(State which branch)
Telegraph Engineering
Textile Designing
Welding, Gas & Elec.
Woodworking
Woollen & Worsted Mfg.
Works Engineering

Matric Exams.

If ycu need technical training, our aavice en any matter concerning
your work and your career is yours for the asking --free and without
obligation. Let us send you full information regarding the subject in which you
are specially interested. DON'T DELAY. Make ACTION your watchword.

The successful man DOES to -day what the failure
INTENDS doing to -morrow. Write to us TO -DAY

Use ',his Coypon

r.NTERNATIONAL CORRESPONDENCE SCHOOLS LTD
Dip). 95, International Buildings, Kingsway, London, W.C.2

Please send me particulars of your courses in

Name 'Age
(USE BLOCK LETTERS)

Addres;

Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney.
Egypt : 40, Sharia Malika Farida, Cairo.
India : Lakshmi Mtgs., Sir Pherozsha Mehta Rd., Fort,

Bombay.
New Zealand : 182, Va/akefield Street, Wellington.
South Africa : 45, Shortmarket Street, Cape Town.

ICS

GLENROE

1 B U TT??
THE MOVEMENTIII,

?NAT COUNTS

Limited supplies available at

Jewellers and Stores everywhere

THE CLOCKS THAT NEED NO WINDING

SMITHS ENGLISH CLOCKS LTD-,
The Clock and Watch Division of

SMITHS

SEC -FRIG HOUSE, LONDON N.W.2
S. Smith & Sons (England) Ltd.

Scientific 8.0 M.790

LEAVES FROM THE TIME -SAYING MINUTES WUWU*

E

OR

OR

Valet/5, renele rota
war eic

,

,-,,,,,,,.

-That's the spirit, lads," says Lora Portable,
there's no fear of want among WuWu mem
tem . . . they can't help knocking hours off
hundreds of difficult operations every cli.y
.. with Wolf electric tools they simply must

boost output. (Cheers). Think how they revel
in drilling, -grinding, filing, buffing and polishing,
as well as servicing all kinds of I.C. engines.
(More Cheers). With Industry's handiest
machines they eat up miles of channelling
and mortising, drive millions cf screws
several times faster, keep thousands of
tools sharp-and every time you press a
switch another job is nearly off the pro-
duction line. So lot everyone join WuWu
and do their share in fact, several
shams. It's you. Old -Brace -and -Bit.
that's up against, it-like lots of
other people you'll. simply have to
drill the WuWu way I You
can't let the country down."

*World Union of Wolf
Users. - Membernh19
tr,aking ell ree,ds.

ELECTRIC
TOOLS

The Range of Woif Portable Electric Tools Includes-Drills, Bench, Pedestal. eland
and Flexible Shaft Grinder, Hammer and Hammer Kits. Screwdriver, Chisel
Mortises, Sanders. Blowers, Engine Reconditioning Equipment including Valve Seat
Servicing Kit, Engine Kit, etc.

S. WOLF & CO. LTD.. PIONEER WORKS. HANGER LANE. LONDON. W.5
l.134
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No matter what the job-interior
or exterior painting, distempering,
or re-cellulosing a car, the " Crystal "
Spray Gun will enable you to do it
to perfection.

Connected to any standard vacuum
cleaner, the " Crystal " will handle
any normal finish without mess or
waste and without fatigue to the
operator. It does not require expert
handling and being precision built of
first class materials it will give long,
trouble free service, and save its
cost over and over again.

The " Crystal " Spray Gun will be
forwarded by return, post free, on

receipt of remittance with order.

N.B. Please state make and type of
cleaner when ordering. A special con-
nector, desirable with all and essential
with some cleaners, is available at

3/6d. extra.
Dept. P.M.

Every home should have
a " Crystal"!

.751-
complete

DOMESTIC SUPPLY COMPANY
341, REGENT'S PARK ROAD, LONDON, N.3
(Near Finchley Central Station) Tel : FINehley 5190

Minignitt:10
TYPE ML7

21" HEAVY DUTY LATHE

MYFORD ENGINEERING COMPANY LIMITED
BEESTON NOTTINGHAM 'Phone: 54222 (3 lines)

07.143

DESIGNED AND DEVELOPED BY

CONCRAFT
MORTICE

and

MARKING
GAUGES

PLOW and RABBET PLANES,
REBATE STD. and BULLNOSE

ROUTERS, DUPLEX,
ALL STEEL VICES.

LIST AND PRICES FROM

CONNOISSEUR CRAFT CO., LTD.
ARCADIA WORKS, ARCADIA AVENUE, FINCHLEY, N.3

You just
make it and
bake it

tritA

NE"
MODELLING MATERIAL

MODEL railway buildings and platforms,
model ships and houses, animals and
many useful and permanent objects

can be made with Pyruma Plastic Cement.
You just "make it and bake it'' to stone -
hardness, and afterwards, according to our
instructions, paint in natural colours, i.e.
with enamels, poster -paints, etc. Pyruma
is comparatively inexpensive, and is obtain-
able in tins from Ironmongers, Art Material
Dealers and Hobbies Shops. Send Id.
stamp for illustrated instruction sheet on
Pyruma modelling to the address below.

ILFORD

Write : Dept. 4

J.H. SANKEY& SON,L1?

EST. 1857 ESSEX
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REPAIR

HOUSEHOLD ARTICLES

Az/'

Pat. No. 441157/34

MAKE AND
MEND IN

METAL

. . There's almost no
limit to the splendid
things you can make with
a luneero. You can
shear or bend luneero
metal strips and rods,

S
t/111 punch holes and cutOY '"'.1 threads. Special Juneero
material is provided for use
with the Juneero tool, and
in almost no time at all, you
will learn how to make
fascinating models, or any
number of useful articles.

If you are unable to
contact your local dealer
drop a line to 1UNEERO,
Ltd. (Dept. P.M.), STIRLING
CORNER, BO REHAM
WOOD, HERTS, asking us
to post you an interesting
leaflet giving full details of
luneero. (Please enclose a

penny stamp.)

EACH KIT IN-
CLUDES THE
PATENT MULTI -;V:.
PURPOSE TOOL.

ZAPF

J.UNPD
CONSTRUCTIONAL KITS
Complete at 25/- and 42/ with spares

OOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOO

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

.011 01111111.1

1471:37 r7

Manufacturers of

DRAWING and
SURVEYING

INSTRUMENTS

SLIDE RULES

DRAWING MATERIALS

DRAWING OFFICE
STATIONERY

A. G THO RN TO N LTD
tawirtg .97z4Vuumett Spezia/1th%

41 GAR.TIIDE IT. MANCtifITER.

Type " F "

Telephone : Acorn 5021

Reception conditions range fro'
excellent to very poor, sign
strength from strong to ver
weak, and to cope successful'
with all such conditions you nee
a pair of highly sensitive an
dependable headphones.

If you want maximum receptic
results you should insist that yoi
local dealer supplies you with
pair of the rightly famous S. C

BROWN Type " F " headphone
Sea, land and air WIT operator
servicemen, experimenters an
radio amateurs all vouch for the
dependability.

TYPE " F "
(Featherweight)

PRICE 25/- PER PAIR
YOUR LOCAL DEALER CAN SUOL

Descriptive Brochure " P.M." gives detai
of full range. Prices from 251- up to 105
for Moving Coil Type K.
Brochure " P.M." sent on request.

VICTORIA ROAD, NORTH ACTON, LONDON, W.:

10/- BUYS THE

NEW
CERTIFICATE

Each ten -bob Certificate becomes 53/- in ten years-an increase of

o% free of tax. There's value for you! And you can hold up to 1,000

in addition to any you already hold of previous issues. Fair enough ?

Then start saving the new, easy, ten -bob way. Buy to/- Certificates

whenever you can from your Savings Group, Post Office or Bank.

Every Savings Certificate you buy helps the Silver Lining Campaign.'

Issued by the National Savings Committee
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TWENTY - SECOND

MO D EL ENGIN Fill:
EXHI ITION

NEW ROYAL HORTICULTURAL HALL
WESTMINSTER, LONDON, S.W.I

Grand Circular Track
Model Aircraft, Racing
Cars, Boats, in Action

Competition Section
Engineering, Marine, and
Aviation Models ; Scientific
and Experimental Apparatus

Trade Stands
The Latest Models, Workshop
Appliances; Tools, and Publications

AUGUST 201"030fil
Daily 11 a.m.-9 p.m. ( EXCEPT )

SUNDAY S Admission 2/3 (inc. tax)

Children under 14 -1/ -

FULL INFORMATION AVAILABLE FROM EXHIBITION MANAGER, 23, GREAT QUEEN STREET, LONDON, W.C.2
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"ENGIN =ER NC

OPPOklUNITIES"
PREPARE FOR COMPETITION -NOW!
As the Engineering Industry swings into its peace -time stride, the inevitable competition
for the secure and well -paid posts will return. It is the man who stands out from the
rest because he is technically trained who will be in the happy position of taking over
the more responsible, more secure, and better paid positions. " ENGINEERING
OPPORTUNITIES " will show you how to get this all-important technical training
quickly and easily in your spare time. This 100 -page book is full of valuable information
and explains the simplest way of preparing for recognised Examinations. Among the
courses described are :

MECHANICAL ENGINEERING GROUP ELECTRICAL ENGINEERING GROUP
A.M.I.Mech.E. Estimating A.M.I.E.E. Electricity Supply
City & Guilds Foremanship City & Guilds Electrical Meters
General Mechanical Eng. Jig & Tool Design General Electrical Eng. Electrical Design
Diesel Engines Viewing & Inspection Alternating Currents Illumination
'Draughtsmanship & Tracing Welding Power House Design Installations
Works Management Sheet Metal Work Traction Telegraphy
Press Tool Work Maintenance Eng. Mains Eng. Telephony
Pattern Making Metallurgy Mining Electrica Engineering
Foundry Practice Refrigeration
Mining Practice WIRELESS GROUP

COMMERCIAL ENGINEERING GROUP
A.M.I.PE. Cost Accounts
Commercial Eng. Languages

CIVIL ENGINEERING GROUP
A.M.I.C.E.
Inst. Mun. Engineers
A.M.I.Struct.E.
M.R.San.l.
Sanitary Inspector
Specification
Structural Design
Mining Surveying

SURVEYING
A.R.I.B.A.
R.I.C.S.
A M.I.H. & V.E.
L.I.O.B.
F.A.I.

Road Eng.
Hydraulics
Municipal Eng.
General Civil Eng.
Structural Eng.
Reinforced Concrete
Railway Eng.

AND BUILDING GROUP
Costing & Valuations
Heating & Ventilating
Clerk of Works
Surveying & Levelling
Building (all branches)

A.M.Brit.I.R.E. Advanced Wireless
City & Guilds Radio Servicing
General Wireless Television
Short-wave Wireless Sound -film Projection Eng.

AUTOMOBILE ENGINEERING GROUP
A.M.I.M.I.
M.I.M.I.
City & Guilds
Automobile Repa:rman's

Course

General Automobile Eng.
Garage Management
Electrical Equipment
Hi. h Speed Diesel

AERONAUTICAL ENGINEERING GROUP
A.F.R.Ae.S.
R.A.F. (Maths.)
Pilots' Licences
A.R.B. Licences

Aero Engines
Navigators' Licence
Aeroplane Design
Meteorology

UNIVERSITY DEGREES
London Matricv:atiol University Entrance
School Certificate Intermediate B.Sc.

* Our Diplomi is cccepted for Grad of the Inst. of Engineerini Draughtsmen and Designers.

WE DEFINITELY GUARANTEE
" NO PASS NO FEE "

if you are earning less than £10 a week you cannot afford to miss reading " ENGINEERING
OPPORTUNITIES " ; it tells you everything you want to know to make your future secure, and
describes many chances you are now missing. In your own interest we advise you to write for your
copy of this enlightening guide to well -paid posts NOW-FREE and without obligation.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
410A, SHAKESPEARE HOUSE, 17, STRATFORD PLACE, LONDON, W.1

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIN s - IN THE WORLD,
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Inland
Abroad
Canada

SUBSCRIPTION RATES
(including postage)

- IOs. 6d. par annum
10s. per annum.
105 per annum.

Editorial and Advertisement Office : " 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.

Copyright in all drawings, photographs and articles
published in " Practical Mechanics " is specially
reserved throughout the countries signatory to the
Berne Convention and the U.S.A. Reproductions
or imitations of any of these are therefore

expressly forbidden.

FAIR COMMENT

PRACTICAL
MECHANICS

Owing to the paper shortage "The Cyclist," "Practical Motorist," and "Home Movies " are
temporarily incorporated.

Editor: F. J. CAMM

VOL. XIV AUGUST, 1947 No. 166

New Metals for Old
SO many new metallic alloys are now in

use that it is interesting to look
back during the past 5o years and

trace the progress of these new alloys, which
have been developed as a result of our increase
in knowledge of metallurgy and the need for
metals of different physical characteristics
to those which were formerly available.
According to Mendeleef's Periodic Law, there
are found in nature 92 elements, 68 of which
may be classed as metals. Many of these,
which were only chemical curiosities less than
too years ago, are now regularly used in
science and industry, the most noteworthy
being aluminium and magnesium.

The transmutation of one known element
into another can now be brought about by
using atomic projectiles which penetrate to
the heart of an atom and alter the structure
of the nucleus. The quantities involved,
however, are so infinitesimal that these trans-
formations are not of practical consequence
at present.

Scientific investigation, however, is still
going on, and we may expect within the next
so years some startling discoveries as a result
of investigations into nuclear energy. The
physicist has in recent years succeeded in
producing two entirely new metals, neptunium
and plutonium, the latter, of course, being
one of the elements constituting the fissile
material used in one of the bombs dropped
on Japan. These two metals are the heaviest
known to man, and they are produced in
uranium rods which form part of an atomic
pile. Neptunium is formed as the result
of the entry of a neutron into a uranium
nucleus. It is radio -active but of short life,
but it spontaneously turns into plutonium
which must be extracted from the uranium
rods before it can be used in an atomic
bomb.

The Earth's Crust
Although there are 92 elements it is interest-

ing and certainly remarkable to note that
very few of them exist in the earth's crust,
down to zo miles below the surface. Oxygen,
silicon, aluminium, iron and calcium form
over 90 per cent. of the earth's crust, whilst
potassium, magnesium, titanium, hydrogen,
phosphorus, carbon and manganese bring
the total to 96 per cent. Aluminium and
magnesium, which play such an important
part in engineering to -day and are likely to
play an even more important part in the
near future, constitute as much as so per
cent. by weight of the earth's crust. Thus,
only 4 per cent, of the earth's crust is left
to contain as many as 8o elements.

Although scarce, over 4o of these elements

are metals which are useful to industry.
Scientists have provided the metallurgists
with methods of accurate measurement for
the testing of metals and alloys. So that
if we know the qualities we require in a
particular metal, we may by measurement
from specimens determine whether those
requirements are fulfilled. Requirements
cover hardness, durability, strength, work-
ability, and resistance to corrosion in air,
water, or in the ground, thermal capacity
and expansion, electrical conductivity, mag-
netic permeability, and retentivity.

Less than a century ago we were limited
in our use of metals (excluding the precious
metals) to wrought and cast iron, steel, copper,
lead, tin, zinc, antimony and bismuth, and
such alloys as bronze, brass and solders.
To -day there are several thousand alloys
in everyday industrial use, as our " Dictionary
of Metals and Alloys " clearly shows.

The properties of alloys are not entirely
determined by their chemical composition
but by their interior structure, which can
only be inspected through a microscope
because they are invisible to the naked eye.
In some cases, apart from the optical micro-
scope the X-ray diffraction apparatus and the
electron microscope are used. The latter is
one of the latest instruments made available
to the metallurgist.

High-speed Electrons
Its principle is based on the fact that

electric and magnetic fields can be made to
act on an electron beam in somewhat the
same way as glass lenses do on a light beam.
It is well known that visual microscopes cannot
be effectively used at magnifications over
3,000, nor can they give any detail about
structures less than the wavelength of light
inside. By using high - speed electrons,
however, which behave as if they were waves
of extremely small wavelength and suitable
electric and magnetic lenses the electrons
can be focused through any object on to a
photographic plate. It is worth while men-
tioning here that metals are opaque to elec-
trons except as very thin films, and so the
structure of metals is investigated by making
a replica of the etched surface of a metal
by means of a thin film of formvar, or silica,
obtained by evaporation. The film is then
stripped off and examined in the electron
microscope.

When conditions are favourable, objects
one hundred millionth of an inch in size
can be observed in this way. It is a physical
law that matter returns to its most stable
form if nothing is done to prevent it. For
example, roses return to briars if they are

BY THE EDITOR

not pruned. Other things return to dust
unless they are preserved. This certainly
applies to metals, the most stable form of
which are the ores in which they occur in
the earth's crust.

Corrosion is the attempt of the metal to
return to this most stable state. It is the
action of oxygen which is the cause of
corrosion. The prevention of corrosion is
one of the major problems of to -day.

Stainless Steel
One of the most important discoveries in

the search for corrosion -free metals is stainless
steel, the discovery of which was quite
unexpected. Brearley, in 1908, was
experimenting with an improved steel for
gun barrels, and in the course of his work
he tried the effect of the addition of chromium.
Some of the metal made in this way was
thrown on to the scrap -heap, and he was
surprised to notice some weeks later that
they remained bright and untarnished. That
was how stainless steel was discovered.
Later the 18 per cent. chromium and 8 per
cent. nickel type and other austenitic high
chromium steels were produced. These also
formed the basis of many non -oxidising
steels which have been produced in recent
years. Their application to -day is somewhat
limited by the high cost of the alloying
element, as well as the high cost of
manufacture.

Chromium oxidises rapidly. A film of
chromic oxide is thus formed which is
tenacious and continuous, and it is this film
which effectively stops further oxidation.
If the surface of the steel is scratched, the
protecting film is immediately renewed from
below. The film is therefore self -repairing.

Corrosion
The cause of corrosion is the chemical

attraction between metals and the oxygen
in the air. Aluminium very rapidly corrodes.
Aluminium is not very strong, so aluminium
alloys have come into existence, but they are
not so resistant to corrosion as pure aluminium.
The anodising process has, however, come
to the rescue. It was developed at the
Chemical Research Laboratory, and is an
-electrolytic process in which the article to
be anodised forms one of the electrodes in
a solution through which an electric current
is passed. Oxygen is liberated from the
solution and builds up a very tenacious film
of aluminium oxide of great hardness. The
surface film can be coloured by means of
dyes, and so the anodising process can be
used for decorative as well as protective
purposes.
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Model Diesel EnAble
Developments

Details of the Latest Type of Power Unit for
Model Aeroplanes and Racing Cars

By C. E. BOWDEN, A.I.Mech.E.

Fig. 4.-The new British " Eta" is 5 c.c. and weighs 92oz. Height 41in., bore .6781in.,
stroke .8593in. It has a speed range under load of 2,500-7,000 r.p.m. The static thrust

claimed is 32oz.

NOT many years ago prominent people
in the internal combustion engine
world predicted that the model diesel

engine would not be a commercial success
because of the difficulty of making a suffi-
ciently small and accurate fuel injector gear.
These pundits have now been confounded,
like many prophets of the past, for the model
diesel engine is rapidly becoming all the
rage to power model aeroplanes, boats and
racing cars. In one sense the prophets may
be said to have been correct.

Principle of Working
The new little model diesels are not

strictly diesels, because they have a simpli-
fied method of firing the diesel fuel oil.
They have done away with the injector gear
for the fuel! They have therefore gone one
better than Dr. Diesel thought possible.
However, this is really splitting hairs, for
these little compression ignition engines are
simplified diesels, and they operate on the
basic and fundamental principle of what has
been popularly known as the diesel, namely,
the fuel is fired by the heat of high com-
pression. I mention the above because one
sometimes hears statements by the pedantic
on those lines. Some readers may wonder
how the model diesel engine does work.
Most people know that, broadly speaking,
the full-sized compression ignition or diesel
engine draws in a charge of air just like
its petrol engine brother, but that there is
no fuel mixed with that air. When the
piston is at the top of the stroke, and the
compression is around its highest point, a
small, carefully metered charge of fuel is
squirted into the very hot air. The heat
of the air fires the mixture of fuel and air,
thus causing an " explosion " which drives
the piston down in the normal petrol engine
manner. Now why does compreSsing air
fire a charge of fuel and air ? When you
have pumped up your bicycle tyre you will
have noticed that the pump and connector
becomes hot, and the harder you pump the
hotter it becomes. This is because you are
squeezing or compressing the molecules of

the air very rapidly into a confined space
and the resultant friction creates heat just
like any other form of rapid friction produc-
tion will do. If one arranges a cylinder on
an engine so that there is very little space
left between the top of the piston and the
cylinder head in relation to the amount of
air taken in by suction, and then pushes
the piston rapidly towards the cylinder head,
you squeeze or compress the air very rapidly
(anything from 16 to 20 times its original
volume). This action generates great heat.
That is what the diesel does.

The fuel shot into that highly compressed
air under pressure immediately burns or
detonates, thus giving energy for the engine's
power stroke. Now the petrol engine only
compresses its charge (in this case a ready
mixed gas mixture of petrol and air) into
a ratio of about 5 to 7 to I for average
engines. But an electrical spark has to be
used to ignite the compressed gas, because
the gas is not sufficiently hot to ignite itself
at the top of the piston's stroke. The fuel
injection pump gear
on the diesel has to
be very accurately
made, and costs a lot
of money as well as
being too heavy and
complicated for fit-
ting to tiny model
diesel engines.

Therefore some
clever people on the
Continent of Europe
thought of the idea of
entirely eliminating
the fuel injector gear
that everyone thought
was an essential to
diesel success in order
to ignite the low-
grade fuel employed.
These people used a
perfectly normal two-
stroke engine, but
with a much higher
compresson ratio of

approximately 16 to r instead of 6 to t. They
suitably stiffened up this engine to withstand
the higher stresses of the raised compression,
and instead of using a fuel injector they mixed
ether with the diesel oil fuel. Ether has a
low flash point, but its chief virtue lies in
its remarkable degree of ignitability. Petrol
would also lower the flash point of diesel
oil, but would decrease ignitability. All this
happened during the war, and the first reaction
in this country of many of the " clever arm-
chair critics " was that such a fuel would
" explode " either prematurely or late and
therefore cause uneven firing. Like so many
of the theory -mongers, these people were
proved to be wrong in practice! In actual
fact, the little model diesel engine fires with
perfect regularity when compression and fuel
mixture strength is correct.

Accuracy of Firing
To give the reader some idea of the

extreme accuracy of firing, baby diesels of
a little over only one half a c.c. have been
carefully checked by instruments to turn
round at 6,000 to 8,000 revolutions per
minute under the load of an air -screw or
water propeller, whilst, when running light,
these minute engines have gone up to around
the 12,000 r.p.m. mark ! These figures are
not imaginary, but are absolutely authentic.

I have a midget British diesel engine,
weighing only rloz. complete, that flies a
tiny model aeroplane of 23in. wingspan,
weighing less than 8oz. Fig. r shows another
of my little aeroplanes fitted with one of
these midget engines. This small model has
the remarkable wingspan of 34in. It is
very stable and flies in high winds without
any damage. Its weight is so light that even
if it flies into a tree or bush little damage
can happen, because I cover its wings with
nylon, and its fuselage is made up from
r/16in. sheet balsa wood. This model can
be slung into the boot of a car and pro-
duced during a ramble in the country when

Fig. r.-The author's little 34in.-span model aeroplane fitted with a
tioz. diesel engine of only 0.7 c.c. capacity. It is very portable and

flies in high winds.
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the spirit moves, or it can be carried in a
small attache case on a bicycle or bus.

-Another of these tiny Ooz. diesels is fitted
to a small speed -boat I designed especially
for it, with a length of only 19in. This
miniature boat travels at great speed across
a pond and can be seen in action in Fig. 3.
Its tiny propeller is only in. diameter and
revolves at over 8,000

The little engine of only 0.7 c.c. men-
tioned above is to be manufactured shortly
by Mr. Colyer, its designer and owner of
the well-known model engine firm of
Majesco, who also market a 2 c.c. diesel
engine, already well established.

Readers who have not handled one of
these new little wonder diesel engines will
want to know the exact fuel they run on,
how they work, whether they start easily,
whether they wear well, if they run with
reliability and what sizes they are made in.

Well, let us answer these questions, giving
a few photographs of typical examples that
I happen to have at hand. I have played
hard with most of the British diesels and
many of the Continental diesels during the
past 18 months because it is a hobby of
mine.
Fuel

Many types of fuel have been used, and
new ones are constantly being concocted.
But to date all fuels must have a large pro-
portion of ether added. I personally think
that in the future we shall find something
less volatile, more easily used and cheaper
than ether. But for the moment we all use
ether. It is important to buy only " anxs-
thetic ether or " ether meth " from the
chemist. Both these are free from acid
impurities that might damage the engine's
innards. Approximately half the mixture
should be ether, although engines have been
run on less, and if easy starting and power
can be sacrificed, the larger model engines
of around 4 to 6 c.c. have been run on as
little as 2 per cent. ether. This is not, how-
ever, generally suitable for model work.

All sorts of ingredients have been used
to mix with the ether, ranging from castor
oil to turpentine, petrol, paraffin, and diesel
oil fuel. I have tried them all, but find
I can run most model diesels on a simple
mixture of one measure of diesel oil fuel,
one measure ether, and half measure of
heavy lubricating oil, such as Castrol XXL.
Fuel has to be kept well corked up in its
bottle, because the ether is very volatile and
evaporates rapidly, leaving too much of the
other ingredients. Another excellent fuel
mixture is one measure each of castor oil,
ether, paraffin (commercial), being careful to
mix the castor oil with the ether first, then
adding the paraffin or diesel oil.

Fig. 3.-C. E. Bowden's 19in.-long speed -boat is here seen travelling
fast across a pond. This boat, like the aeroplane in Fig. 1, is powered

by a " Majesco Mite" diesel of only 0.7 c.c.

NEWNES PRACTICAL MECHANICS

A very well-known and effective specially -
made commercial fuel for model diesels has
already appeared on the market known as
" Mills fuel. This only requires mixing
with equal parts of ether. There is an excel-
lent little British diesel, called the Mills, of
II c.c.
How the Model Diesel Works

We have not the space to go into the
full working of an ordinary three -port two-
stroke engine, for that is what the average
model diesel is, ex-
cept for one change.
Most have a variable
compression adjust-
ment that the owner
can operate by hand.
The compression can
be slightly raised to
start, and then re-
duced again when the
engine warms up and
when the gases ex-
pand due to engine
heat, which automati-
cally raises the
compression. What is
termed a " contra -
piston" is fitted to
the engine. This is
a small sliding piston
fitted inside the
cylinder at the top
and above the piston.

An external screwed
tommy bar hand ad-
juster forces the
contra -piston down
when the tommy bar
is turned in a clock-
wise direction. When
turned anti -clockwise,
the adjuster relieves
pressure on the contra -piston and the weight
of compression forces the contra -piston
upwards. In practice, when the contra -
piston is forced nearer the piston top at the
top of its stroke the space between contra -
piston and piston is obviously reduced. The
" mixture " is therefore squeezed into a
smaller space, which raises the compression.
Starting

To start the average engine the normal
procedure is to screw down the contra -piston
quarter to half turn, suck in fuel by chok-
ing the induction orifice with the finger for
a few turns, then turn the engine very
smartly to create the greatest possible
" squeeze " and its resultant heat. The
engine should start and warm up very
quickly, when the contra -piston should be
returned to its normal " best run position,"

i.e., quarter to half
turn back of the hand
adjuster.

Any slight adjust-
ment to the carbur-
etter needle valve is
now made to obtain
maximum revs.
Diesels are not nor-
mally as critical to
carburetter fuel ad-
justment as theirmodel petrol
brothers. But there
is a definite relation
between adjustment of
fuel strength a n d
compression ratio
that the owner
quickly senses.

Some model diesels
have fixed compres-
sion. In this case
there is no contra -
piston and the fuel
has to be very accur-
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ately mixed. The disadvantage is that the
owner cannot test for maximum perform-
ance when the engine becomes hot. The
advantage of such engines is simplicity of
manufacture and opsation.

Starting is more simple on a good model
diesel than in the case, of a good petrol
engine. Good diesels are very good starters,
contrary to popular belief of the uninitiated.
Some of the early efforts of engine construc-
tors have unfortunately created this false
impression. The secret of a good diesel is

Fig. 2.-The author's slightly larger model, called the Meteorite, plans
of which are available commercially. This little model can be seen
in the air, flying by the power of a British 0.9 c.c. B.M.P. diesel. It is
also suitable for I c.c. to 2 c.c. diesels and has a wingspan of 45in.

lack of friction, i.e., an easy turner, and
yet a perfect fit is essential between piston
and cylinder. The piston must fit into a
perfectly round and parallel cylinder bore.
These attributes sound fairly easy of attain-
ment, but, in practice, it has often been
found that the prototype engine has been
produced on these lines, but that when pro-
duction of a number of engines takes place
there are some bad slip-ups! It is only
those firms who can attain the points I
have mentioned that succeed. It should be
evident that as a diesel depends upon the
constancy of its high compression, the piston
seal must remain good at different tempera-
tures. Also, because the engine has to
bounce over against a very high compression
(over twice as high as its petrol competitor),
if there is any undue friction to contend
with, the engine cannot carry on over the
initial strokes when starting. The British
B.M.P. diesel is made in two sizes, a o.9 c.c.
(seen flying my little model in Fig. 2) and
a 3.5 c.c. engine, which I also use a lot
in flying -boats. Both these engines are at
present unique in this country, in that they
have ball races fitted for the mainshaft bear-
ing, which certainly is an aid to friction -free
running. Many model petrol engines in
America are now fitted with ball -thrust
races in the quest for friction -free perform-
ance where high revs. are required. There
are, however, some very outstandingly good
starters amongst plain bearing British and
Continental engines. I cannot give a long
list of these, because of space considerations,
but two very good engines come to my mind
-the 2 c.c. Majesco and the new 5 c.c.
ETA engine, both British.

In Fig. 4 is seen a photograph of the
ETA, and this will clearly show the com-
pression hand adjustment lever situated on
top of the cylinder that I have mentioned
as a feature of most model diesels. It will
also be observed that there are three other
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adjustments on this engine if the " carbu-
retter " is examined. The lever facing the
reader is the fuel needle valve that passes
more or less fuel as desired to make the
correct mixture of air and fuel. At the rear
there is a lever that chokes the air intake
for starting, instead of using the more com-
mon method of temporarily blocking the
induction pipe with the finger, and on the
far side of the carburetter there can be seen
another lever. This, when pulled back by
a time switch, shuts off the fuel supply com-
pletely. The engine can, therefore, be
stepped in the air or on the water by a
time switch at a predetermined time.

Reliable Running
Again there are a lot of gloomy remarks

current about the bad wearing properties of
a model diesel engine. In actual fact, good
diesels wear extremely well provided they
are not run at too high a compression ratio,
which some people are inclined to do in
the belief that the higher the compression
the greater the power. Actually, too high
a compression reduces speed and power,
gives a muffled note and makes starting very
difficult. I could quote a number of
examples, but three will suffice to give a

Types of Models
that Suit Diesels

I have shown ex-
amples of the tiny
models powered by
0.7 c.c, diesels to

c.c. diesels in the
early photographs.
The tiny diesel is par-
ticularly suitable for
baby models because
i t eliminates t h e
weight of electrical
ignition gear, which
in the past has been
a limiting factor in
size reduction of the
working model. Elec-
trical gear for the
ignition has been out
of all proprotion to
the weight of the baby
petrol engine.

The 2 c.c. size of
engine is an extra-
ordinary useful type. Fig. 5 shows a low
wing model of mine being flown by a 2 c.c.
diesel. The wingspan is 4ft. 6in., and this
model takes off under its own power after

Fig. 6.-A scale model " Tiger Moth" flown by Dr. Thomas around himself by the American
method of " U " control, which controls the elevators and the engine speed. The wingspan

of the model is 4oin.

picture of good wear. In my somewhat
large stable of diesels I have a German 6 c.c.
" Eisfeldt that has run countless hours in
German hands to make Nazi youth air -
minded during the war. It has since run
a great deal for the benefit of certain British
manufacturers interested in the early diesel
days over here. I have used and demon-
strated it a great deal, and it still powers
a flying -boat of mine over Poole water on
occasions.

I have one of the British " Frog "
s c.c. diesels, weighing about 41oz., which
did over 3o recorded hours' running before
I had it. It has since done a great deal
more in my hands. Thirty hours is a long
time for a model engine that normally only
flies a model aeroplane or drives a boat for
a few minutes at a time.

Two " Majesco " British engines, one of
2 c.c. and the other of only 0.7 c.c., have
now run very long periods in all kinds of
my experimental models, aeroplanes and
boats. Both are still running beautifully.
And so I could go on, although I could also
record some bad examples. The fact is the
diesel must be a good one, properly designed
and made of the. right material, and then
not run on .too high a compression. It then
wears very well.

a short but realistic run. I have also run
a model speed -boat (vee bottomed hull) a
great deal, powered by a 2 c.c. diesel, the
hull being 38in. long.

Now look at Fig. 6. This will interest
the scale model fans. This model has a

Fig. 5.-The author's low wing monoplane flown by a 2 c.c. diesel
engine. The wingspan is 4ft. 6in., which gives an excellent idea of

the size of model that this engine can deal with.

2 c.c. diesel and is a scale " Tiger Moth "
which flies around its designer and operator,
Dr. Thomas, a friend of mine, who controls
it by " U " control. The elevators are con-
trolled by two fishing cord lines, and there
is a third line that opens up or throttles
down the engine in the air. I have a similar
type of model, but in my case a monocoque
low wing that I also fly by " U " control.

Diesels of 5 c.c. to 6 c.c. are considerably
more powerful and, incidentally, can give
one a hefty kick through a back -fire, when
starting, due to over -compression. A stout
glove on the starting hand is advisable on
these larger diesels. They are particularly
useful for flying -boats, seaplanes and model
cars. I use them a great deal for model
flying -boats and seaplanes because I fortun-
ately live near that wonderful sheet of sailing
water at Poole. The diesel eliminates all
troublesome electrical ignition gear that so
much dislikes damp water!

A number of fellow model enthusiasts I
know are just taking to the diesel for model
car racing. I have recently seen two 4 c.c.
diesel-engined cars in action by Mr. Bagent,
of Bournemouth, also a tiny 8in. long o.9 c.c.
car, and the redoubtable Mr. Curwen, of
model car fame in England, has produced
a most interesting and very hot 4 c.c. diesel
car. There are also some notable foreign
diesel model cars in existence, and there is
no doubt that the diesel will become
immensely popular in the near future for
small model aeroplanes, boats and cars. I
also predict that when the fuel has been
slightly altered to eliminate the expensive
ether, that the model diesel will develop
into the baby internal combustion engine of
the future auto -cycle, lawn mower and
outboard motor.

A' New Magnet Material
NCREASED use of small magnets in radio made, as with plastics or similar mouldings,

and electrical equipment has called for
a suitable magnet material which can be
formed into any shape with the minimum,
or if possible total, elimination of expensive
machining operations.

The Plessey Company, of Ilford, who have
been investigating these problems in their
laboratories, have now introduced a suitable
material known as Caslox.

This is a pressed powder permanent magnet
material consisting of a mixture of iron
cobalt oxides and a small quantity of plastic
binder.

The chief advantage of this new material
is that it can be moulded into any shape, and
since this technique eliminates machining
operations, the way is opened up for much
wider application of small magnets, irrespective
of their shape. Once the necessary tools are

the magnets can be pressed out rapidly in any
quantity.

Caslox is particularly suitable for use in
small motors and generators. The rotor of
a synchronous clock motor is a typical
example of a small moulded magnet having
a metal insert which can be quickly and
easily produced from this material.

The small magnet of a magnetic gramophone
pick-up head, telephone and hearing -aid
ear pieces are further examples. This material
has also been successfully applied in the
manufacture of children's toys and similar
novelties which incorporate lightweight
magnets as functional components.

The density of the material is 3.2 grants
per c.c., it is a reasonably good insulator
and has a specific resistance of 0.5 x so" ohms -
per c.m. cube.



August, 1947 NEWNES PRACTICAL MECHANICS 335

British Cycle Manufacturing
Some Reasons for Low

Production Costs

THE evidence at the recent hearings of
the U.S. Committee of Enquiry on
Tariffs to the effect that American

manufacturers of cycles cannot compete with
the British either on the score of price,
workmanship, or mass -production methods,
lends particular interest to the methods
employed by leading British makers. Espe-
cial importance attaches to the finishing
operations on parts upon which the precision
and easy running of the finished product
largely depends, such as the bottom bracket
axle shown in Figs. t and 2. The actual
finish of this part presents certain problems
which only become apparent when carefully
studied, and which can be readily over-
looked by a production or methods engineer
who may not have had considerable previous
experience in the trade. It will be seen that
this piece has to be knish -ground on four
diameters and two radii, and it is obviously
desirable from the point of view of costs,
no less than accuracy, for this to be done
in one operation if possible. While a centre -
less grinding machine would apparently

-116. Max. Rada

64 'a'.
Fig. t. Bottom bracket axle, with modification.

furnish the obvious set-up for this, there are
difficulties both in connection with loading
and ejection, as well as forming the wheels.
In connection with the first problem, the
average centreless grinder, when equipped
for plunge or in -feed grinding, has a wheel
advance of only some 1/16in., the effect of
which (as will be seen from Fig. 2) is that a
piece with two large intermediate shoulders
such as this is extremely difficult to load on
to the workplate, and once it is ground it is
impossible to eject it by the usual rnechani-

5 /6*

T
/6

7
(b)

Fig. 4.-Pedal .spindle Fig. 5.-Cone and(a) and modification ball race.usually adopted (b).

Methods

xV.P..1:40:!tik

Fig. 3.-Photograph of Scrivener automatic controlled -cycle machine grinding entirely
automatically the four diameters and two radii of bottom bracket axles.

cal means of knocking out into the front
tray of the machine, as it is enmeshed
between the wheels and can only be lifted
out slowly and with extreme precaution.

The Controlled -Cycle Solution
The introduction of the Scrivener con-

trolled -cycle for plunge -grinding overcomes
the triple problems of loading, ejection,
accuracy and finish. In this machine, the
loading of the piece is effected automatically

whee advance "a" is less than depth of
profile the piece cannot be ejected in

the usual way,

Fig. 2.-The depth of form presents difficulties
of ejection with the older type of centreless

grinding machine.

by a magazine on the principle shown in
Fig. 3. Ejection of this deeply profiled piece
is effected by dropping it alongside the
workplate at the conclusion of the grinding
operation, which latter can be prolonged as
much as may be desired. The dropping of
the piece is rendered possible by the fact that
the controlled -cycle mechanism permits of
a maximum withdrawal of one inch for the
control wheel in place of the mere /t6in.
which is all that is possible with the older
type of machine actuated by hand lever.

The Difficulty of Form
A further difficulty is frequently encoun-

tered in ensuring a perfect blend between
the various diameters and the ball -race
radius when this is attempted by the com-

bined method of wheel -crushing for the radii
and diamond -truing for the diameters. With
the Scrivener method a slight modification
is made to the axle as shown by Fig. t,
which permits of truing the complete wheel
profile by means of a diamond mounted on a
slide which is hydraulically traversed across
the profile of a suitable former. This en-
sures that the operation of truing the wheels
is virtually fool -proof instead of involving
the difficult operation of blending two dif-
ferent units.

Production
A Scrivener controlled - cycle machine,

when working upon axles with a stock
removal of .006in. to .008in. will grind
the four diameters and two radii entirely
automatically at rates up to about 72o
finished axles per hour.

Pedal Spindle
The pedal spindle illustrated by Fig. 4

is ground along the whole length under the
head on the same type of controlled -cycle
machine equipped with a suitable magazine -
feeding device at the rate of 600 per hour
in the case of work involving a stock removal
of .006in. to .008in. In this case, in addi-
tion to a special magazine, the wheels ern -

Fig. 6.-Hub completely ground over the whole
profile.
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ployed would consist of one 51in. wide for
grinding end a 4in. wide control wheel.

Cones
The cones shown by Fig. 5 are usually

only specified to be ground on the radius
forming the ball -race, but on the Scrivener
controlled -cycle machine they are ground all
over for convenience in controlling the piece
during the grinding operation. The opera-
tion necessitates grinding and control wheels
tin. wide, a special workplace, and a maga-
zine of the combination type for selecting
and loading. On work with a stock removal
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of oo5in. to..008in. ground all ever, the
production is 60o per hour.

Hubs
The hubs shown by Fig. 6 require grind-

ing upon the two end diameters, the three
inner diameters and the rims, in fact the
complete profile is ground (with the excep-
tion of the outer diameter of the rims) on a
controlled -cycle machine equipped with a
special wheel cluster and special workplate.
The feeding device in this case is of the
semi -automatic (not the full automatic) type,
and the production on this account is pro -
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portionately lower, being about 18o per
hour removing up to .025in. stock.

These and other achievements of machine -
tool manufacturers help to explain why
(according to admissions made by the
American cycle manufacturers at the recent
official inquiry) the production of the British
industry is larger and the finished product
more accurately built than those of the
United States. The same developments also
show some of the reasons for the success
which the British cycle is enjoying in some
of the most competitive export markets of
the world.

Observations -3
Interesting Scientific Facts About Everyday Topics

By Prof. A. M. LOW

(Continued from page 206, April issue.)

Thought and Energy
IT is extraordinary how the small amount

of technical learning available to anyone
seems to become more linked up in its

various branches every day. We now know
that the class of traffic passing over a bridge
varies the amount of wear that takes place.
It has even been found that certain shapes
of girders may produce windage in such a
fashion as to cause these parts to tremble
sympathetically until the tiny particles in
the metal re -arrange themselves into a less
strong physical formation.

Science tells us that we cannot destroy
anything, and that if you burn a match and
could destroy that match the whole balance
of the world might be upset. For myself,
I do not credit that it is possible to think
without our thoughts having some effect, be-
cause energy cannot be destroyed and
therefore the energy of thought must go
somewhere and do something.

It is only our own ignorance that does
not let us know what happens when we
consign our friends to perdition. It is only
prejudice that prevents us from teaching and
publishing that a good thought has a definite
effect. Yet it is a scientific argument which
can be supported by normal logic.

There are many strange fancies which
have now become partly true, and perhaps
one of the most famous examples is that
when we shout with rage the surrounding air
is appreciably warmed. No one would have
believed this a few years ago, yet it is
capable of establishment by the use of
definite electrical measuring instruments.

Thin wires stretched across a trumpet
have their temperature raised by noise ; the
principle has been used in warfare for
examining the noise of distant gunfire. What
I want to know is what happens to this
heat. It intrigues me also to think that the
voice, ethereal emanations, and heat effects
belonging to people who apparently died
centuries ago are still wandering round the
universe and contacting in some fashion
with our own earth.

I am far too modest to believe that any
thought of mine, or apparatus I might
design, can be collected in the form of
rappings upon the tables or jazzings on a
tambourine.

Birds and Buildings
HAVE been told that there is a building
in a certain Southern State that is gradu-

ally crumbling to pieces from the attacks of
birds upon its mortar. Birds can see very
well, and I do not find it hard to believe that

something in the mortar encourages the
presence of insects which the birds try hard
to dislodge in moments of before -dinner
temper!

I he real fact of the case is that if we
knew the consequence and scientific details of
each and every action or thought of which
we seem to be capable, we might be so
frightened of these consequences that we
would never dare to think at all. But
whether it is best to forget what might
happen, by light, love, laughter and song, I
will leave you to decide. A blackguardly
thrush is pecking at my wall at the moment.
Shall 1 save the building from physical
destruction, or shall I think that the bird is
beautiful and clever and lay up a little store
of happiness by relying upon the everlasting
value of mental effort ?

Round and Round
WHEN you snip off a piece of paper

about sin. log and *in. wide, or,
indeed, any shape of this kind, it twirls
rapidly as it falls. Surely you must have
wondered why ? You would not take a
queer thing like that for granted ?

If that slip of paper be examined under
a microscope it is never the same on both
sides, nor is it ever quite straight. Nor,

once again, is the air in a room ever quite
stationary.

Due to any of these causes, the paper,
as it drops, has an initial jerk of some kind,
and this allows the air to slip more easily
over one surface and one edge than those
which are opposite. The effect mounts up
and away goes the paper, twiddling for all
it is worth. Little things are not useless.
Many observations of this kind were made
by the early aeronautical designers, whose
observations are embodied in every 'plane
that breaks the record to -day.
Crockery that Sings
TF ever you are staying at a nice,
-1-

old-
fashioned hotel and in your room is a

china hand basin, fill it with hot water and
listen. It is very likely that you will hear a
gentle singing sound like radio that has gone
wrong.

Do not write to the Society for Psychical
Res:arch, but examine the surface of the
old basin closely and you will see that it
contains a large number of hair -like cracks
in the glaze. Water seeps slightly through
the first layer of glaze, causes these little
pattern pieces to rub together as they expand
and drive out the air which is contained
beneath. Hence the singing.

It is a queer thing that air sticks quite
hard to solid surfaces. You will remember
the example I gave of the cigarette thrown
out of the car window ? The match or
cigarette seems to stand still for a moment
because the air sticks to the surface of the
car. When electric light bulbs are evacuated
quite a lot of air sticks, and if one has a
few lead shot inside the bulb and twirls
it round and round, air is actually released
from the microscopic irregularities in what
to our eye., is a perfectly smooth surface.

A new British aircraft, the Percival " Merganser," a twin-engined 5-6 seater high -wing
monoplane, designed for air taxi and air freight work, which was demonstrated at Luton airport

recently.
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The Design and Operation
of D.C. Machines

Further Notes on Their Principles and Design By W. H. SUTHERLAND, B.Sc.

(Continued from page 309, July issue.)

WHEN a D.C. dynamo is put on load (that
is, commences to supply a current to
some external circuit), the iron core of

the armature is magnetised by the passage of
the current through the armature winding.
It must be emphasised that such magnetisation
is quite independent of the presence of the main
poles, and would take place just as readily if a
current of the same magnitude and direction
were passed through a stationary armature
removed entirely from the effect of the field
system. The form of the magnetic field
produced in the armature can be deduced
easily by considering the fields of the indi-
vidual conductors. The lines of force due to a
straight conductor are circles, of increasing
radius, surrounding the wire, and the direction
of the magnetic force around the circles can
be found by applying Maxwell's Corkscrew
Rule :

Imagine a corkscrew (or any right-
handed screw) to be rotated so as to move
along the wire in the direction of the current.
The direction of rotation of the screw gives
the direction of the magnetic force around
the circles.
In Fig. 8, these lines of force are drawn for

the two conductors directly under the field
poles. By Fleming's Right-hand Rule
(Fig. 2, previous article), it was deduced that
a clockwise rotation of the armature will
drive current upwards from the plane of the
paper in conductors passing beneath south
field poles, and downwards in those passing
beneath north poles. Applying the corkscrew
rule, the magnetic force is seen to be clock-
wise beneath a north pole and anti -clock be-
neath a south main pole, as indicated by the
arrow heads in Fig. 8. The effect of the
armature current in the complete armature
winding is, therefore, to produce armature
poles in the positions shown.

`, ,
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Fig. 9.-Distortion of shape of main field by
interaction with armature field, causing increased
flux density at the front portions of the poles.

Armature Reaction
It might be thought at first sight that such

poles would have little effect on the operation
of the machine, since they occur exactly
midway between the main field poles. Unfor-
tunately, that is not the case. A closer examin-
ation of Fig. 8 will reveal that the direction
of the armature flux is directly opposite to
that of the field pole flux in the region where
the two fluxes mix over the back half of each
field pole, whereas both fluxes pass in the same
direction across the air -gap over the front
half of each pole. Lines of force in opposite
directions are mutually destructive, so that
the effect of armature reaction is to weaken the

field over the back half of a field pole and
strengthen it over the front half (in the direction
of rotation). This is illustrated in Fig. 9,
by the concentration of the lines of main flux
at the front edges of the poles, little, if any,
flux passing across the gaps at the back edges.
It is almost as if the armature exerted a
frictional " drag " on the field flux, tending to
pull the lines with it in the direction of rotation.

The immediate effect of this distortion of the
shape of the main field is a displacement of the
region of zero flux from the geometrical
centre of the interpole gap (OA) to a new
position (OB), displaced in the direction of

Fig. 8.-Interaction of the armature flux
and the field flux, and production of armature

poles.

rotation by an angle alpha from the original
position. OB is, of course, approximately
midway between the two front regions of the
poles, while OA is midway between the
centres of the poles.

Commutation by Brush Shifting
In resistance commutation, it is necessary

that each loop of the winding shall be short-
circuited by a brush while passing through the
region of zero flux, in order to avoid circulat-
ing currents in the shorted loop with conse-
quent sparking at the brushes. This is achieved
if the conductor drawn crossing the line OB
in Fig. 9 forms one side of the loop which is
shorted at the instant of the diagram. In all
the diagrams of dynamo windings shown so
far, the brushes have been placed so as to
short-circuit conductors while crossing the
line OA, the region of theoretical zero flux.
Such machines would run without sparking
only on no-load, when the position of zero
flux would actually lie in the region OA. As
soon as armature current commences to flow,
the position of zero flux moves forward to
OB, and the machine commences to spark at
the brushes, unless the brushes are also advanced
by an angle alpha in the direction of rotation.
This advance of the brushes is shown in Fig.
1o, where commutation is occurring in those
loops (drawn dotted), which are passing
through the regions of actual zero flux.

This system works well so long as, the load
on the machine remains reasonably constant,
but any large variation in armature current
(either increase or decrease) will cause a corre-
sponding shift of the line OB, and sparking will
commence again. Brush advancing is, there-
fore, a solution of the problem of sparkless
commutation only in the case of constant load
machines (e.g., for accumulator charging, or
industrial processes requiring steady D.C.
current). For large, variable load machines,

an attendant would be required to adjust the
position of the brushes with every major
variation in load. In very small machines,
where the problem of sparking is not very
serious (on account of the smaller E.M.F.'s
involved), it is usual to fix the brushes with
a permanent small shift in the direction of
rotation, sufficient to compensate for an aver-
age amount of armature reaction.

E.M.F. Commutation
For large machines, a much more satis-

factory procedure is shown in Fig. I I. Small
auxiliary poles-called " commutating poles "
or " interpoles "-are fitted at the geometrical
centres of the interpole gaps, and are arranged
to have the same polarity as the following
main field pole. A comparison of Fig. 8 with
Fig II will render the method of operation
immediately apparent. Due to armature
reaction, the iron of the armature is magne-
tised with poles, as in Fig. 8, and these occur
exactly opposite to the small interpoles. In
Fig. 8 the north pole of the armature is
sending flux out of the armature ; in Fig.
the north interpole is sending flux lines into
the armature in the same region, and the two
fluxes are therefore mutually destructive.
If the magnetic strength of the interpoles can
be maintained equal to the magnetic strength
of the armature poles for all values of the load,
then the two fields cancel, and armature reaction
has been prevented. The position of the zero
flux now remains at the geometrical centre of
the interpole naps, and sparkless working is
assured at all loads with the brushes fixed
permanently opposite to the centres of the
main poles.

An alternative explanation of the action of
the interpoles is as follows : With no-load,
zero flux occurs midway between the main
poles. As load is applied, the zero flux position

Fig. Io.-Shift of the brushes through an angle
alpha in the direction of rotation to keep short-
circuited loops in the region of zero flux on load.

moves forward, and a conductor passing the
centre of the interpole gap is still virtually
under the influence of the field of the pre-
ceding pole, and will therefore have an induced
E.M.F. which will cause sparking if the
brushes are left in the no-load position. Since
the interpole is opposite in sign to the preced-
ing pole, it will induce an E.M.F. in the
commutated loop opposite to that induced
by the field of the preceding pole, and, if these
opposing E.M.F.'s can be kept equal in
magnitude, there will be no resultant E.M.F.
tending to drive circulating currents around
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the loop undergoing commutation. Hence the
derivation of the term " E.M.F. Commu-
tation."

Fortunately, it is easy to arrange that the
interpoles shall exactly balance the armature
poles at all loads by connecting the magne-
tising coils of the interpoles in series with
the external circuit, as shown in Fig. tt. As
the load increases, the effect of armature
reaction and the compensating effect of the
interpoles increase exactly in step. On no-load,
armature reaction is absent, and the interpoles
remain unmagnetised, since there is no current
flowing through the magnetising coils.

Effect of Armature Inductance
The armature winding forms a highly

inductive circuit, and this tends to slow down
the rate at which current reverses in a loop

Fig. rt.-Use of interpoles to produce an
E.M.F. in shorted coils equal and opposite to

that produced by armature reaction.

undergoing commutation. Two simple
methods are available to " speed up " the
reversal of current. In the first, the brushes
are advanced in the direction of rotation by
an angle greater than is required to counteract
armature reaction. This procedure brings the
shorted loop slightly under the influence of the
next following pole, and the small E.M.F.
thus induced in the loop is in the correct
direction to help in the rapid reversal of
current. Like armature reaction, the effect
of armature inductance varies with the load,
so once again this method is most effective
in constant load machines.

When interpoles are employed, these may
be magnetised to an extent greater than is
necessary merely to balance the armature
reaction. Since the interpole has the same sign
as the following main pole, this is exactly
equivalent to bringing the shorted loop
slightly under the influence of the following
pole, and the small E.M.F. needed to reverse
the current is thus obtained. In this case,
the extent of the over -excitation of the
interpole increases with load, so that armature
inductance is balanced for all operating
conditions without the need for variable
brush shifting.

Calculation of Dynamo Voltage
The E.M.F. generated by a dynamo may

be calculated from the formula
OE = -p.

-
Zn

volts
a ros

E = terminal E.M.F.
p = number of field poles.
a = number of parallel paths in arma-

ture.
= flux through each field pole.

Z = total number of armature con-
ductors.

n = speed in revs. per second (not
r.p.m.).

Strictly speaking, E is the terminal voltage
on no-load. When the machine is loaded,
some of the available induced E.M.F. is used
in driving the load current through the
armature resistance. The terminal voltage

(call it -V) is then less than the induced E.M.F.
by this amount, so that-

OV = Zn- RI
a ro8

I = current delivered to external circuit.
R = brush -to -brush resistance of arma-

ture.
As a rule, the value of R is small, and the

copper loss in the armature may be neglected
in practical calculations. It should be noted
that (a) has the value 2 for all wave windings,
but has the same value as (p) (therefore making
the factor p; 'a equal to unity) for lap -wound
machines.

The only factor which may cause difficulty
in the practical application of this formula is
0, the flux per pole. This may be calculated
from the formula -

0 =
ro
47I SNI lines.x

N T number of magnetising turns.
I = current (amps.) through field coils.
S = reluctance of complete magnetic

path.
For each pole, the reluctance may be taken

as half that of any one of the four magnetic
paths, since each pole has two flux paths
virtually in " parallel." The factor S requires
some explanation. The reluctance of a
magnetic circuit is almost exactly analogous
to the resistance of an electrical circuit. In
the magnetic paths through a dynamo, the
reluctances of the separate sections (i.e.,
pole pieces, air gap, etc.), may, therefore,
be added together numerically. to give the
value of the total reluctance for the path (like
resistances in series). The reluctance of any
section of a magnetic path may be found from :

L, L, =length (ems.) of that section ofS,Fiat path.
p, =permeability of material of

section.
a, =cross section (sq. ems.) of

section.
The value of p, the permeability, is usually
of the order of r,000 for iron, and is, of course,
unity for air. Finally :

S=S1-1-S5d-S3+

Characteristics of D.C. Machines
The operating characteristics of a D.C.

dynamo may be deduced from the formula
for the terminal voltage on load. Combining
terms which remain constant for a particular
machine, this may be rewritten :

V =kB-RI
For a shunt connected dynamo, the value of

o is independent of the load current for
normal loads, so that the terminal voltage
should also be independent of load conditions.
However, as the load increases, the value of the
product RI becomes appreciable, causing a
drop in the value of the expression for V.
This is clearly to be seen in the falling slope
of the line (b) in Fig. 12. The terminal voltage
drops as the load is increased, slowly at first,
but then rapidly. To explain the dotted
portion of the curve, remember that the
increase of load current must be obtained by

decreasing the resistance of the external circuit.
Beyond a certain point (known as the " critical
resistance "), the machine refuses to generate,
since the terminal voltage has dropped below
the value needed to maintain a working flux
through the field poles. The machine will,
therefore, not operate inside the dotted region.

For a series connected dynamo, 0 is
directly proportional to the load current
(assuming that the machine is operated below
magnetic saturation). The relation between
V and I is, therefore, approximately a straight
line through the origin, as at (a) in Fig. 12.
However, for large values of load, the product
RI begins to take effect, and the magnetic
circuit begins to approach saturation, so that
the curve becomes parallel to the current
axis. When magnetic saturation has been
reached, any further increase in the current
will cause an increase in the various losses
without a corresponding increase in the

vg)

Load Current
Fig. 12.-Characteristics of D.C. machines.

(a)=series fields.
(b)-shunt fields.
(c,)-normal compounding.
(c0=over-compounding.

generated E.M.F., and the terminal voltage
drops.

In compound machines (i.e., field coils
partly shunt connected and partly series
connected), the rising series characteristic
can be made to compensate for the falling
shunt characteristic, causing the terminal
voltage to remain constant over large ranges
of current, as shown by line (c,). When
current has to be transmitted over large
distances to the consumer (e.g., for tramcars
or trolley -buses) a slightly rising characteristic
is an advantage, to compensate for the increas-
ing loss of voltage in the cables when greater
currents arc consumed. In this case the
dynamo is generally " over -compounded "
that is to say, the field is obtained more from
the series sections of the field coils than from
the shunt sections, and the rising nature of the
series characteristic predominates, giving a
result such as line (c,) in Fig. 12.

NOTES ON CEMENTS
GLYCERINE and red lead mixtures are

very good for cementing metal objects
into their sockets, and suchlike jobs. Raw
linseed oil with resin, boiled up and added to
red lead, makes another cement for similar
purposes. Ordinary putty is whiting and
linseed oil. This tends to dry up and come
away, and a better mixture is to admix
litharge (or red lead) to linseed oil with some
lime. The lead decomposes the oil which
combines with the lead to form a lime soap
which is insoluble in water, therefore providing
a waterproof mixture. When used, it is best
to paint the surfaces of the crevice or fillet
to be puttied up with linseed oil.

Waterglass Cement
A mixture of glass powder and pulverized

fluorspar with waterglass (silicate of soda),
in the proportion of 1, 2 and 6, is made up
and used at once. It sets very hard in a
few moments. Lime and waterglass form
very durable cements.

Heat -resisting Cements
Mix up quite quickly 8 parts of pyrolusite

crystals (manganese dioxide) with to parts
of zinc oxide and 2 parts of waterglass
(silicate of soda, egg preservative). It is
very rapid setting, and when once fused
forms a glass -like mass of great adhesive
power.
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Switzerland
Can Make It

Afterthoughts on the Swiss Industries Fair at Basle
By the MARQUIS of DONEGALL

above headline is not news. Every-
body knows that Switzerland Can

 Make It. The question that is dis-
turbing the Swiss-and, incidentally, most
of the rest of the world-is : Can Switzerland
Sell It ?

The Swiss, with their thoroughly practical
nature, are much perturbed at having the
most valuable currency in the world. They
are as loathe to undervalue the golden eggs
that their goose of two wars' neutrality has
laid for them as they are to starve. It
sounds silly, but starvation is the alternative.
A knowledgeable Swiss with whom I got
into conversation in a second-class railway
compartment (only Gerrr ans, Japanese,

I: IiVu

Heavy industry exhibits at the Basle Exhibition.

Hungarians, Roumanians and Finns have
enough money to travel first), put it more
clearly than I have heard since I was at
school in Switzerland.

He said : " You see, broadly speaking, we
have nothing but salt, stone and water -power.
It is not sufficient, that we may live, to
import a raw material, double its value by
processing and re-export it. For us to live,
Swiss skill must export it at ten times its
original value." Hence all the precision
stuff, from watch springs to fancy-dress
motor -bicycles.

Watchmaking and Jewellery
It is going to be very difficult to give

you a run around the Basle exhibition in
one short article. Let me explain first that
the Hall of Watchmaking and Jewellery
alone occupied an area equal to the whole
of the " Britain Can Make It " Exhibition.
I spent two whole days and still did not
cover quite everything.

Before I start on the few items that I
shall select, a word about the general set7

up. Apart from the
fact that any starving
person could have
eaten his way round
the exhibition for ten
days, for nothing, it
did transpire that the
Swiss are a very
artistic nation. I think
that " artistic " is the
right word-even if it
is applied to essen-
tially modern presen-
tation. It takes im-
imagination to have

A Swiss -made power press in the heavy
industry section.

tropical birds so invisibly controlled in the
Hall of Fashion, that they looked as though
they were flying at liberty. It takes imagina-
tion to reconstruct a schoolroom full of male
and female " Charlie Macarthys " at  their
desks. The schoolmistress puts a piece of
paper under each " pupil's " right hand. At
the press of a button they all write out a
message advertising a pencil called " Caran
d'Arche." The messages ire distributed to
the interested spectators.

I

This view of a corner of the Exhibition gives a good idea of the good lighting and lack
of crowding.
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Cycles and Motor -cycles
When you feel strong enough you walk

the quarter -mile to the Hall of Bicvles.
The bicycles and motor -cycles were, from
our standards, " fancy." Very lovely to look
at in their chromium and with all their
gadgets from speedometers to picnic holsters.
One enterprising firm had " Big Bear, Middle
Bear and Little Bear " riding cycles down
a synthetic snow slope. A large prize was
offered for the nearest computation of the
Big Bear's mileage during the exhibition.

Although it may be old to my expert
readers, I was very interested in the new -
style dictaphone. This machine is called
a " Textophone." Obviously, it records
dictation, but it does it on everlasting steel
wire, as opposed to the old wax cylinder.
It has remote control, volume control for
loudspeaker, can record a whole conference
of two hours, is noiseless and plugs into the
electric light. Apart from this, if you ring
up your house, it will take a message over
the telephone. No! Not quite as good as
the "Ipsophone"! I'm coming to that.

The " Textophone " is purely a dictating
machine which, if so arranged, will record
a telephonic conversation or message.

The "Ipsophone"
I had the opportunity of testing the

" Ipsophone " at the exhibition. Apparently,
even in Switzerland, you cannot buy it. It's
like my house -and -office " inter -corn "-you
hire it (five Swiss francs per day). Taking
it at the most official rate of exchange, it
would cost you over Do° a year to hire.

The " Ipsophone " is, I am sure, well
known to you. So I will be brief. I went
into a telephone booth and rang up my
" home." My wife was at " home "-
another kiosk-but did not answer my call.
As I rang, the Voice (had I been in England)
would have said : " Lord Donegall is not
at home. Will you please dictate a message."
As it was, the Voice said the equivalent
in German, and I dictated my message. My
wife then picked up the receiver and got
the " play -back," which, of course, she could
have done, in real life, hours later.

My good friends of the G.P.O. told me
months ago that they know all about the
" Ipsophone "-and, indeed, have an im-
provement on it.

A view of the recreation ground attached to the Exhibition.

It was nice to see just one disguised
British product. There may have been
others that I did not notice or were too
disguised to be recognisable.. The one to
which I am referring is the Standard Jaguar
cycle-manufactured in Switzerland and,
anyway, a nice British name.

Domestic Novelties
The " Chest -that -Furnishes -Your -House "

has not yet been seen in this country. Out
of the " chest " you build up two spring
single beds, a wardrobe, a table, four chairs,
and cooking utensils. This utility furnishing
wag devised by " Aermo," of Zurich, in con-
junction with the Swiss Red Cross, for the
help of the displaced and homeless masses
of Europe. It is a gem of neatness. " Could
you put it back into the chest ? " I asked

lids scenic layout with road transport dashing around mountain passes proved a
eeat attraction.

the demonstrator. " I think I could ! " he
replied, somewhat non-committally.

On the " put -together -yourself " principle
one of the best things was the tubular set
that makes anything from a wheelbarrow to
a scooter. Incidentally, it also makes 97
known things, from dumb -waiters to cots.

Cots bring me to perambulators. The
pneumatic tyred, streamlined, convertible
for fine or wet weather.

The exhibition was wonderful in presenta-
tion, initiative, lavishness, artistic conception
and practical common sense, and the Swiss
courtesy -cum -efficiency that their old yearly
immigrants have come to take for granted
was also there.

But Can Switzerland Sell It ? I hope
so. The world would indeed be in a bad
way without that sensible little country.

Bristol Engines in
the Antarctic

pIRST news of the performance of
" Bristol " Pegasus engines powering

the two spotter aircraft with the British
whaling fleet in the Antarctic was recently
received in a cable from Mr. John Grierson,
in charge of the unit. Confirming the arrival
of a B.A.C. engineer, he reports that 8o hours'
flying have been completed in the Antarctic
and the Pegasus engines are " as good as
ever."

Operating from the zopoo-ton factory
ship s.s. Balaena, the two Supermarine
Walrus spotters are the first aircraft to be used
on a whaling expedition. Manned by former
Naval Air Service personnel under the com-
mand of Mr. John Grierson, well-known
Transatlantic flyer and test pilot, who organised
the scheme for United Whalers, Ltd., the
amphibians are catapulted from the Balaena
to search for schools of whales. Once the
quarry is sighted, radio replaces the traditional
masthead shout of " There she blows,"
and the aircraft remain above the whales to
guide the boats.

The present whaling campaign is designed
to augment Britain's slender stocks of fats and
oils. Great success has already attended the
efforts of the fleet, and the catch is expected
to exceed £17,000,000 in value.
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Memoirs of the Metals
Sidelights of Interest on the Metallic Elements, Their Properties and Characteristics

2-Mercury. The Metal which Fascinated the Alchemists

MORE, perhaps, than any other metal,
apart from gold, mercury or quick-
silver has intrigued mankind ever

since it was first discovered and made use
of at some now long -forgotten era of the
ancient Chinese civilisations.

Such a fact can well be understood and
appreciated, for mercury, the nimble, bril-
liant, shining liquid metal which is so diffi-
cult to handle by ordinary means and which
runs away from one's grasp whenever it is
able to do so is, from outward appearances,
so different from the ordinary stable and
stolid n etals that its remarkable features
attracted the attentions of the magicians, the
alchemists, and other chemical dabblers from
very early ages.

No wonder, indeed, that this silvery -white,
evasive metal was named after Mercury,
the winged messenger of the gods, who is
usually depicted as a youth wearing a winged
hat and " talaria " or winged sandals, and
whose mythological characteristic was speed,
nimbleness and celerity.

The metal was named also in association
with the planet Mercury, the nearest planet
to the sun, whose hard, brilliant lustre is
to be observed at certain times of the year
under favourable conditions shortly before
sunrise or after sunset.

Mercury is not one of the metals men-
tioned in the Bible, but it must have been
well-known during the Biblical era. It has
been found in Egyptian tombs and it was
known to the old Greeks, who called it
" chutos argyros " or quick -silver. Later on
it was dubbed by the Greeks " hydor
argyros," fluid or liquid silver, from whence
was derived its Latin name, hydrargyrum,
by which term the metal to this day is
known in pharmaceutical chemistry.

Alchemical Conception
The metal, indeed, fascinated the

alchemists. They attributed all sorts of
magical properties to it "Nimble, volatile
mercury " they believed to be a constituent
of all metals. Indeed, to the ancient chemi-
cal magicians all true metals contained gold
and mercury.

Curiously enough, mercury itself was
always denied recognition as a true metal. It
was so different from all ordinary metals,
thought these early experimenters, that it

could not possibly be a real metal itself. It
was, rather, an essential ingredient of metals,
yet not essentially a metal itself.

This belief held sway up to the middle
of the 18th century, until 1759, in which
year mercury was first frozen and shown in
that condition to possess every possible
metallic characteristic.

The melting -point of mercury is minus

A hook made of frozen mercury supporting
a 71b. weight (the hook is covered with

frost, hence its whiteness).

38.9° Centigrade. Solid mercury resembles
something between lead and silver in its
general appearance. Provided that its tem-
perature is not too low, it can be beaten out
like lead whilst preserving something of the
whiteness and lustre of polished silver. At
the temperature of liquid air (about minus
19o' C.) frozen mercury has consider-
able tensile strength, as is witnessed by the
accompanying photograph depicting a hook

Pure mercury when spilled on to a smooth surface, breaks up into
st'herical or button -shaped globules which readily coalesce together.

made of mercury frozen in liquid air sup-
porting a 71b. weight.

It is recorded that the explorer Ross, when
travelling across Greenland in 1849, shot at
and actually pierced a plank of wood with
a bullet of frozen mercury by way of illus-
trating the extreme coldness of the region he
was traversing.

A curious thing about mercury is that
when it is progressively cooled it contracts
at a uniform rate, but as soon as its freezing -
point is reached it undergoes a large and
a sudden contraction. Hence, solid mercury
is denser (and heavier) than liquid mercury,
the liquid mercury having a specific gravity
of 13.59 and the frozen metal having a
specific gravity of 14.19.

Another strange thing, too, is that when
mercury boils its vapour is quite colourless.
You can see through it just as if it were
steam, the boiling -point of mercury being
357° C., which is only 3o degrees above
the melting -point of lead.

Even at normal room temperatures mercury
gives off a vapour. Some people claim to be
able to smell it. Certainly the presence of
the vapour is easily proved by suspending a
fragment of gold leaf within a corked bottle
containing a little mercury. Within a day
or two the gold leaf will become whitened
owing to the formation of an amalgam of
gold and mercury.

In Very thin films liquid mercury trans-
mits violet light, but is opaque to all other
forms of light.

A Poison Metal
Mercury is one of our poison metals.

Strangely enough, you could probably drink
liquid mercury without being poisoned-
provided that you drank enough of it!-the
reason for this being that mercury in the
mass is not readily digested by the body.
But when you grind up mercury with such
things as chalk, sugar, lard or olive oil, the
mercury is broken up permanently into very
fine globules, so fine, indeed, that it is easily
assimilated by the body in this state and
thus acts as a violent poison.

Some of these finely -divided mercury pre-
parations, such as " grey powder " (mercury
ground up with chalk) nd " grey ointment "
(mercury ground with lard or Vaseline), are

When mercury is only slightly contaminated it forms " tails "
which do not easily run together and coalesce.
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used medicinally, but always, of course, in
sparing amounts.

When we come to mercury vapour we
find that this is excessively poisonous, so
much so that, until very recent times, the
lives of workers at the mercury mines usually
ended around the age of 40.

In connection with this texic effect of
mercury vapour, the Philosophical Transac-
tions records a striking instance. A Spanish
vessel containing mercury in bags experi-
enced rough seas during its voyage to
Britain. The bags were badly stacked in
the hold of the vessel. They ruptured, and
the mercury escaped and ran hither and
thither along the bottom of the ship. As a
result the whole of the ship's company
became violently ill, and it was only with
the greatest difficulty that a few of them
managed to steer the vessel into port.

Another instance of the very poisonous
nature of mercury vapour is recorded. In
this case an entire family moving into an

'old house became ill in varying degrees of
severity. Mercury poisoning was diagnosed,
but where was the mercury ? It was even-
tually located-a few pounds of it-under
the floorboards of the dining -room, having
been spilled by a former tenant and found
its way there through a crack in the boards.

All the soluble salts of mercury are ex-
tremely poisonous, particularly mercuric
chloride (" corrosive sublimate"), a white
salt, merely two or three grains of which
may be expected to terminate the earthly
existence of any person swallowing it unless
prompt attention is given.

Convict Labour
So dangerous, indeed, are the hazards in-

curred in the handling of large amounts of
mercury that the Spanish Government at one
time employed the forced labour of convicts
in 'the quicksilver mines at Almaden, the
most valuable mines known and those which
normally give rise to nearly half the world's
annual supply of mercury. At an earlier
date the labour was assigned to slaves, and,
at another period, the Spanish Government
granted a lifelong exemption from military
conscription to all volunteers who had put
in a couple of years at the Almaden mines.

To -day, fortunately, at these mines and at
others technological improvements have con-
trived very greatly to lower the mercury
hazards, so that mercury winning is now a
much safer trade than ever it was before.

The main mercury ore is cinnabar, which
is a sulphide of mercury. The crushed ore
is put into furnaces, carefully roasted, and
the mercury vapour which is driven off is
collected in receivers and subsequently puri-
fied by redistillation. It is transported
either in strong leather bags or in iron
bottles-usually the latter, which hold about
751b. of mercury apiece.

Cinnabar has a brilliant scarlet colour. It
was beloved by the old painters of the class-
ical schools who used it in their colours on
account of its brilliancy and its fullness of
shade.

Other mercury mines are located in
Bavaria, California, Peru, Japan, China, and
Russia, but as regards size and output the
mines at Almaden in Spain (covering an
urea of about 12 square miles), still hold
their own, although they have been worked
more or less continuously since at least 500
years before the Christian era.

Mercury is the only metal which is liquid
at ordinary temperatures, but there is another
metal which comes very near to it in this
respect. This is Gallium, a metal discovered
in 1875, which melts at 300 C. and which
runs to a liouid when l'eld in the palm of
the hand. Were it only commoner it would
replace mercury in many directions.

The properties of mercury, its electrical

conductivity, its employment in thermome-
ters, barometers and a host of other
scientific measuring instruments are well-
known and need not be laboured in this
article, neither need we dwell on the modern
use of mercury vapour in electric discharge
lighting installations, a development which
seems likely to increase in extent as the years
go by.

Amalgams
It is worth while, however, to consider for
moment the great readiness which mercury

possesses of combining with other metals
to form metallic mixtures or alloys. Mix-
tures or alloys of mercury with other metals
ale termed " amalgams." Such amalgams
have many uses from filling teeth to the re-
fining of gold ; from, the making of low -tem-
perature thermometers to the manufacture
of metallic sodium and other materials.

Mercury will form an amalgam with most
metals provided that the right conditions arc

cury. But the interesting thing about this
particular compound or ama'gam is that it
is spontaneously inflammable in contact with
air. A similar amalgam with sodium,
IsTa,lig, has the sanie property.

Mercury is one of the purest of the com-
mercial metals. If it is appreciably below
toe per cent. purity it will not break up
into clean, silvery and nimble globules or
" buttons " when spilled on to a smooth sur-
face. Even if only slightly contaminated with
other metals it breaks up into " tails," as
shown in the illustrations on the previous
page.
Mercury Turbines

One of the latest of the industrial uses of
mercury is that in which it is made to replace
steam in high-pressure turbines. Boiling
mercury has a greater thrusting force than
steam. It is also more readily condensed.
Hence, what would be simpler than to boil
mercury and to use its high pressure, in-
visible vapour to drive heavy turbines at high

speeds ?
The project has

been tried out with
some success, particu-
larly in America. Yet,
apart from the ever-
present danger of
mercury vapour es-
caping from the tur-
bine system, the snag
is that the vapour of
boiling mercury, par-
ticu:arly when it is
super -heated, attacks
even the most en-
during and the tough-
est of steels. Last
year's metallurgical
reports from America
indicated that experi-
ments were proceed-
ing with a mercury -
titanium am al gam
which was stated to
be non -corroding to
steel, but confirmation
of these results is still
awaited.

Most metals will float in mercury. The illustration shows a heavy
iron ball floating in a bath of quicksilver.

given. With some metals it unites with the
evolution of a considerable amount of heat.
For instance, grind a small lump of metallic
sodium with an equal quantity of mercury.
Suddenly, the mercury will amalgamate with
the sodium with a miniature explosion and
a momentary flash. The resulting amalgam
will be quite warm and sometimes even
decidedly hot.

On the other hand if we grind mercury
with metallic tin we get almost a sort of
freezing mixture, the union of the mercury
with the tin being attended by a strong
absorption of heat.

Perhaps the most industrially important
amalgam of mercury is the gold amalgam.
On the South African Rand the gold -bearing
ore is crushed and ground up with mercury,
whereby the metallic gold (and some silver)
enters into union with the mercury forming
a liquid or pasty amalgam. The amalgam
is then heated to drive off the mercury, leav-
ing the impure gold behind. This is a
process which is known to have been worked
by the Romans.

One of the most curious of the mercury
amalgams is a certain crystalline potassium
amalgam which is made by heating ordinary
potassium amalgam to a temperature of
440° C. The amalgam has the com-
position K2Hg. It is, therefore, a definite
compound of potassium and mercury, and
is not merely a solution of potassium in mer-

A Remarkable
Result !
Lastly, one of the

strangest of uses to which mercury has ever
been put is worth detailing.

The old alchemists had a fixed belief in
the mystic powers of mercury. Among
other things, they supposed that bread
weighted with mercury and thrown on to
a stretch of water such as a pond or a lake
would float and eventually come to rest over
a spot where a dead body lay.

This ancient belief was actually tried out
in recent years, the precise date being
October 13th, 1932.

On that date a modern loaf of bread was
loaded with mercury so as to make it float -
able and it was cast into the Coventry Canal
at Bedworth, near Warwick, in which it was
believed a missing girl lay drowned.

The weighted loaf, after careering about
for some time, eventually came to rest over
a certain spot in the canal. Excitement ran
high when drag -nets were thrown into the
water at that area and the body of the girl
was at once recovered !

It is possible that coincidence may have
bad something to do with this event. But,
apart from that, science has no explanation
for this strange behaviour of mercury, the
messenger metal.

WIRE AND WIRE GAUGES
By F. J. CAMM. 3/6, or by post 3/9 from

George, Newnes, Ltd., Tower House,
Southampton Street, London, W.C.a.



August, 1947 NEWNES PRACTICAL MECHANICS

Electrical Engineering
Developments -2

A Short Account of the Electrical Progress Made
by the General Electric Company in 1946

THE progress and development achieved
in any one year must bear some close
relation to the field in which work has

been done. The manifold activities of the
G.E.C. are such that a review of progress
would cover the whole content of electrical
engineering. This review of achievement
in 1946 is, therefore, extremely condensed and
much has, inevitably, been omitted altogether.

POWER PLANT AND INDUSTRIAL
APPLICATIONS

Turbo -alternator Ventilation
Investigation of the problems of hydrogen

cooling of alternator windings has been
actively continued. The maximum output
may be raised by its adoption, and several
other advantages alsc accrue. The design of
the seal and casing has received particular
attention, as well as such ancillary equipment
as apparatus to indicate the purity of the
hydrogen and oil purification equipment.

Loom Motors
Largely redesigned, the range comprises

seven ratings from k h.p. to 3 hp., the five
sizes from !, h.p. to t k h.p. being mechanically
interchangeable at same centre height, as
are the two larger sizes. This is of consider-
able convenience to the user, as operating
power required varies with the material being
handled.

In the smaller sizes the rotor bars are
bent over and fused together by carbon arc, a
successful method which is being extended
to the larger sizes.

Mining Gear
A salient pole synchronous motor rated at

1,500 h.p. has been supplied to the Govern-
ment Gold Mining Areas (Modderfontein)
Consolidated. Operating at unity power
factor it drives a Soft. diameter ventilating
fan at 120 r.p.m. The original drive was
steam.

A D.C. winder motor with a peak rating
of over 4,000 h.p. has been completed
for the Crown Mines, Johannesburg. The
drive for the associated Ward -Leonard set
is a' slipring induction motor rated at 1,800
h.p., 2,200 volt, 500 r.p.m.

Synchronous Condenser
for Palestine
A 10,000 kVA condenser

was supplied for power
factor correction at the
Reading Power Station of
the Palestine Electric
Corporation. The load
consists mainly of a large
number of irrigation pump
motors and the condenser
is designed primarily for
operation at zero leading
power factor. Under cer-
tain light load conditions,
however, the condenser is
required to provide 4,000
kVA at zero lagging power
factor. Remote control
equipment and all ancillary
plant and switchgear were
supplied (see Fig. 1).

Ship Propulsion
Electrical propulsion equipment, including

auxiliaries and switch and control gear, is in
hand for a new single screw tanker. The
salient pole motor is rated at 9,000 s.h.p. at
424 r.p.m. and is supplied by a turbo -
alternator giving an output of 6,94o kW. at
3,220 r.p.m., 53.8 cycles.

Power Generation
An order has been received from the

North of Scotland Hydro -electric Board for
three vertical shaft direct coupled water
wheel alternators for the Errochty Power
Station in the Tummel Garry Scheme. Each
alternator is rated at 27,80o kVA, 4,000 volts,
5o cycles, 3 phase, .9 power factor, but is to
be capable of operating at any voltage between
-15 and + to per cent. of normal rating.

Among turbo -alternators on hand for the
equipment of central stations at home and
abroad, a notable export example is a further
order for two 37,500 kVA sets for the Orlando
Power Station, Johannesburg, making a total
of five machines in all. For Haifa Power
Station a 40,000 kVA unit is at present
being built.

Of the four 35,30o kVA sets on order for
the new Meaford Power Station, two are in

Fig. 1.-A synchronous condenser for the Palestine Electric Corporation.
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rzg. 2.-The " Mutac" switch.

course of erection at the site. A 37,500 kVA
unit has been installed at the Sculcoates
Station, Hull, and another of the same
capacity is being installed at Woolwich.
For Newport Corporation, a further set
rated at 37,800 kVA is in course of con-
struction.

Smoke Detection Equipment
Combustion control in the interest of fuel ,

economy is of national importance and this
adds interest to the photo -cell smoke detection
installation designed for marine use with oil
fired boilers. Equipment has been installed
on the aircraft carrier Warrior and on
the battleship H.M.S. Vanguard, which
took their Majesties to South Africa,
and on both vessels successful tests have
been carried out.

Equipment of Cement Works
The company is responsible for the entire

electrical equipment of the new Shimshon
Portland Cement Works to be erected in
Palestine. Apart from the generating plant,
cables, transformers, switchgear, lighting
and telephone exchange, there will be slipring
and squirrel cage drive motors alone aggre-
gating some 9,000 h.p.

Electronic Control Gear
Grid controlled hot cathode rectifying valves

are employed to supply voltage to armature
and controlled excitation for D.C. motors.
Run-up td predetermined speed and close
speed control over a wide range of load is
effected. These equipments have been
supplied to B.S.A. Tools and a number are
on order for other industrial applications.

The " Mutac " Switch
This microgap switch (shown in Fig. 2) is

suitable for breaking A.C. up to five amperes
and is typical of the peacetime applications
of moulded insulation technique.  Useful life
has been shown to be upwards of 100,000
operations, whereas British Standard require-
ments call for no more than 12,000 operations.
Automatic testing is employed. Demand is
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Pig. 3.-G.E.C. fluorescent lighting in a West End store.

enormous for housing and export purposes,
and production already exceeds 40o gross
weekly. Models rated up to to amperes are
projected.

Traction
Several new features develOped during the

war have been incorporated in trolley bus
equipments, 65 of which were ordered
for Cardiff City Transport Department.
Rheostatic braking with limited regeneration
is employed for these. On the completion
of the orders for the Belfast City Transport
Department there will be 182 electrical
equipments operating there-the largest fleet
of trolley buses equipped by one manufacturer
anywhere outside the London Passenger
Transport Board's system.

Fractional Horsepower Motors
A new range of single phase F.H.P. motors

of h.p., h.p. and .9 h.p. has been
introduced. These are suitable for capacitor
starting, the I h.p. motor being also arranged
for split -phase starting.

A number of innovations has been
introduced both in the types of apparatus
employing small motors and in the design
of the motors themselves.

Ore Bedding and Blending Plant
A comprehensive plant employing the

Robins-Messiter system, which will probably
be the largest of its kind in the country, is
in course of installation at the Corby Works
of Stewarts and Lloyds, Northamptonshire.
The maximum rate of handling is 60o tons
per conveyor per hour, two conveyors
operating in parallel. The mechanical
equipment is supplied by Fraser and Chalmers
Engineering Works, while Witton Works are
responsible for the electrical gear. About
8o motors will be employed, and the control
panels aggregate a total length of 25oft.
Intricate sequence control is essential, and
an illuminated mimic diagram is being
provided.

Equipment for Rubber Mills
A.C. motors from 75 to 600 h.p. have

been manufactured for the Dunlop Rubber
Company. Voltage ratings vary from 400
to 5,000 volts and the drives are' for rubber
calenders, mixers and the like. The larger
machines have the primuy circuit connected

to the sliprings and starting gear to the
stator. In the majority of the machines,
arrangements for extremely efficient quick
stopping are provided.

Planer and Lathe Drive Controls
These are examples of typical industrial

applications in which electronic apparatus
and standard electrical gear, limit switches,
for instance, are combined to provide
specialised control.

The lathe control is particularly interesting
as, in turning a log 4ft. to 5ft. in length into
a continuous sheet of veneer, the rotational
speed must increase as the diameter decreases,
so as to keep the peripheral speed constant.

Electrical Dynamic Balancing Machines
Some 5o,000 F.H.P. rotors were balanced

by such machines during the war, with
greatly accelerated production and accuracies
of .00t oz. -ins. A large machine is now
being built for the dynamic balance of turbo
rotors up to 4o tons in weight. Spring
movements are translated into electrical
effects which, suitably amplified, give an
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 indication of the balance weight required
and the position of application. On the
prototype, handling a 4 ton rotor, this
apparatus reduces balancing operation time
from several days to one hour.

LAMPS AND LIGHTING.
Fluorescent Lamps

Excellent results have been obtained in
transport vehicle installations, hospital
operating theatres, industrial and business
house applications (Fig. 3).

High Pressure Mercury Vapour Lamps
Improved colour rendering and easier

operation have been attained, and experimental
lamps up to 25 kW. produced. Such lamps,
colour modified, have been tested in
collaboration with Messrs. Technicolour,
with promising results. Efficiencies of some
70 L/W seem within reach.

A circuit providing the requisite high
voltage for a few microseconds only enables
an H.P. M.V. lamp to be switched on and
off as required without danger.

Cinema Studio Lighting
Apart from the lamps just described, the

new design of 15o ampere double negative
arc is of notable interest, particularly as arc
noise is considerably reduced with lower
current density in the negative.

Extended tests continue on the high
intensity flash discharge lamp for colour
photography ; good results are obtained with
a tl5,000th second flash, the spectral distri-
bution being suitable and many thousands
of flashes obtainable from the lamp. A
filament lamp, mounted integrally, allows the
photographer to get the right angle for
lighting before operating the flash.

Airfield Lighting
High intensity beam contact lighting and

projector lamp floods have been designed. A
single 2 kW. floodlight unit provides peak
intensity of about 2.5 million candles and a
bank of three units mounted side by side
will illuminate z,000 yards of runway.

Measuring Instruments
Pulse technique has many applications in

testing, examples being the matching of
cables by measurement of transient response,
and stability tests on feedback amplifiers.
Two transient test sets employ impulses of

Fig. 4.-A G.E.C. electric furnace for process heating.
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or.ox microsecond in one case and, con-
tinuously variable, from o . it to 5o micro-
seconds in the other.

Copper Oxide Rectifiers
In the new technique evolved, the plates

are cemented together with a silver adhesive
and sealed in a polythene case by injection
moulding. For high frequencies the plates
are mounted in ceramic tubes and again
hermetically sealed.

H.F. Current Transformers
An air-cooled copper strip toroidal trans-

former measures current up to 3o amperes
at frequencies up to 5o Mc., far beyond
previous limits, which were of the order
Of 2 Me.

Impedance Measurement
A capacitor, retaining its calibration to

higher frequencies, replaces the calibrated
resistor. Instruments calibrated directly in
Q values, on approximately linear scales,
read up to 500 in two ranges. One covers
25 kcs. to 5o Mc., and the other 15 to 150 Mc.

PROCESS HEATING
Electric Furnaces

A rotary hearth for brass billets (S5o deg. C.)
and a continuous flow batch furnace for
annealing thin aluminium sheet, coiled on
steel spools, are examples of new types
produced for industry. Much progress has
been made in controlled atmosphere technique,
particularly for carburising and such pro-
cesses. (Fig. 4.)

Radiant Heating
The range of applications has been developed

and a medium intensity oven has been intro-
duced to fill the gap between lamp equipment
and high intensity ovens developed during
the war for stoving artillery shells. For the
car industry a plant simultaneously stoves
primer -surfacer and stopper on a well-known
coupe body, taking 20 minutes for the
complete operation. Softening of plastic
sheet before shaping has proved an important
application.

High Frequency Heating
One of many interesting problems was the

heating of a non-metallic material to a
temperature of over 2,000 degs. C. In the
laboratory a temperature of over 2,500 degs. C.
was reached, the material being heated by
eddy currents induced in a lagged graphite
crucible, neutral atmosphere being provided.
For copper and glass seals for radio valves,
eddy currents induced in the copper disc
heat it sufficiently to cause local melting of
the glass tube. This flows and becomes sealed
to the disc.

Dielectric applications have included, among
others, drying of sponges, thread on spools,
sterilisation of lint after packing, heat treat-
ment of tobacco and rubber, and pasteurisation
of beer after bottling.

TELECOMMUNICATION
V.H.F. Point to Point

Interesting experiments were carried out
involving the use of two transmitters operating
on the same frequency and carrying the same
modulation, the object being to increase the
service area of F.M. transmission to mobile
cars. Of several methods, the following was
considered to be technically the most
promising.

At the main station normal circular
coverage was obtained working on roo Mc.
A second transmitter at the same site, carrying
identical modulation, had the carrier frequency
raised by multiplier circuits to 25o Mc., and
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Fig. 5.-An F.M. broadcast transmitter, as
supplied to All India Radio by the G.E.C.

this transmission was beamed on to a relay
station outside the main service area. Here
the signal was frequency -divided, amplified,
and retransmitted from an aerial with circular
coverage. There were only small areas where
interaction was detected and the effect was
not sufficient to reduce the combined service
areas of the two stations.

Work was carried out on V.H.F. intercom.
between all parties engaged on railway
transport and maintenance work, and a study
of propagation through tunnels, including
" S " bends, was made.

Standard G.E.C. frequency modulated
equipment fitted to the Royal train and the
pilot train enabled constant telephonic com-
munication to be maintained between the
trains on their Majesties' South African tour.

V.H.F. F.M. Broadcast Transmitters
A complete 1 kW F.M. broadcast transmitter,

as illustrated (Fig. 5), has been designed and
one has been supplied to All India Radio.

Two amplifiers and their power supplies,
similar to the output stages of the i kW
transmitter, have been supplied to the B.B.C.

Telephone Equipment
Multi -channel carrier sets have been

redesigned and are more compact, flexible,
and easy to install. Facilities afforded are
typified by an interesting service provided over
an oil company's open wire line. Nine
facilities-telephone (including automatic),
telegraph, and teleprinter-are provided.

Increase in signalling speeds, reduction in
size of control panels and the development
of the " Six Pulse " system have been major
advances in supervisory control gear. In
one control equipment, supplied to the
London Passenger Transport Board, any one
of 70 circuit breakers can be selected in one
second.

Valves
Several transmitting and receiving valves

for use at very high frequencies are under
test and some will figure in future manufactur-
ing programmes.

The E. 1769 is a small disc seal triode with
an anode dissipation of 20 watts, and operates
as amplifier or oscillator at up to 1,500 Mc..
The CAT 21 (water-cooled) is, as a result of
new constructional technique, much smaller
than earlier types of similar rating. The
anode can handle 20 kW dissipation, maximum
D.C. voltage of to kV, the pure tungsten
filament providing 25 amperes emission at 90
per cent. saturation. In air-cooled form the
valve will have a To kW rating (E 1845).
Both are robust and suitable for use in 
industrial equipment ; they also operate with
high efficiency in wide band amplifiers.

A magnetron developed for Merchant
Navy radar operates at about 3.2 ems and
gives a pulse power output of 45 kW with an
efficiency of 3o per cent.

Gas Discharge Devices
In such transmit -receive switches for com-

mon aerial work on radar systems, the
characteristic of the gas filling is most
important. Investigations that have been
made promise notable improvements in
performance in saturation of walls and
replenishment of water vapour.

Cathode-ray Tubes
Technical improvements in the design of

standard tubes and general improvements in
manufacturing technique and fluorescent
powder applications" have resulted in higher
efficiencies and more convenient physical
dimensions.
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Working in Tinplate
A Supplementary Material Supply and its Utilisation

By H. D. E. GOODALL

MATERIAL supply is, in these days,
a problem of considerable difficulty,
and the small quantity available is

expensive. There is one source which does
not appear to have been drawn on to any
extent, and which can provide a fairly
generous supply of material, suitable for
quite a wide range of uses, at little or no
cost.

The material in question is tin sheet
salvaged from food containers. This does
not, on first thoughts, appear a very promis-
ing material, but further consideration shows

' that it can fill many gaps left by the short
supply of other materials, and can be used
in the construction of a surprisingly large
range of articles ; the only other material
required being tinman's solder.

The first reaction to the use of this
salvaged material is that the sheets available
will be small in area. This is true in some
measure, but the sheets obtained are larger
than is often supposed (a good average size
being 9in. by 4in. to 5in.) and can be joined
to form larger sheets as required.

The metal is easily worked, and the tools
required are those usually found in any
mechanic's workshop, namely, engineer's
hammer, drill brace and drills, centre
punch, small sharp chisel, tinman's snips,
soldering iron, solder and flux, iron block,
flat nose and cutting pliers, fine-tooth saw,
clips for soldering, steel rule, engineer's
square, scriber and fine files.

It is proposed to give details of the
methods for working this material and to
describe some representative articles made
with it.

Materials
The containers will be found to be (a)

plain tin, (h) tin coated with varnish or
lacquer, (c) untinned steel, or (d) tin coated

Fig. a. Method of cutting a tin

with heavy paint on one side. Of these,
(a) is to be preferred, but (b) and (c) are
quite satisfactory if cleaned locally and
tinned. Those in category (d) should be
discarded as not being worth salvage.

The first step in the preparation of the
material is to thoroughly clean the con-
tainers ; this should be done immediately the
contents are removed. The containers are
then cut to obtain the largest sheet possible.
A convenient method to do this is shown
in Fig. a (a). First make a cut t to the
right hand of the seam for half the depth
of the container. Next make cut 2 to left
of the seam for full depth, and cut 3 to
the right, completing cut a to full depth.

Bend scam right back over bottom of con-
tainer. Make cut 4, removing beading at
the mouth, and complete by circumferential
cut 5.

To flatten the sheet so obtained, place
on the edge of the, bench (see Fig. a (b)) and
with the flat face of the hammer make strokes
forwards and backwards ; the initial pres-
sure should be light, but gradually increased
as the sheet flattens. Move sheet forward
and repeat. When half of the sheet has been
treated, reverse and repeat the process. This
should provide a sheet flat enough for
ordinary purposes.

Soldering
Ordinary tinman's solder should be used,

for preference that suppled in sticks of
about tin. by tin. The flux should be one
of the liquid varieties, such as " killed spirit "
or one of the many liquid fluxes obtainable
ready for use. A paste flux is not so easy
to clean off after soldering.

Cleanliness is essential for successful
results, and all surfaces, before soldering,
should be cleaned and " tinned."

All parts to be soldered should be
assembled and secured in their correct rela-
tive positions. For this purpose spring clips
are very useful ; a variety of which is sold
as a high-tension battery wander -lead clip
(Fig. a (c)) is very convenient.

After assembling, the joint is spot
soldered at two or more places, the clips
removed and the soldering completed,
making sure that the surfaces are in close
contact until the solder has set.

All soldered joints should be washed free
of flux immediately. Superfluous solder can
be removed with a scraper made from a
small triangular file which has become
unserviceable for its normal duty.

container and flattening the tinplate.

Manipulation of Material
The working of the material consists

almost entirely of straight bending and
flanging. Owing to its thin gauge, the
amount of actual " working " of the metal
itself is limited, although a certain amount
of " beating " can be carried out.

An iron or steel block, or alternatively
a flat or square bar, is required for flanging,
and it will be convenient if the angle between
one side and the face of the block is rather
less than 90 deg. (say, 85 deg.), to allow for
the springing of the material.

To flange the material, mark off the
width of the flange, line up the scriber mark
with the edge of the block and knock over

t'z'neMPI%

(a)

Fig. 2. Various

10)

(c)

joints, bends and stiffeners.

the flange, starting from one end and work-
ing as long a length as possible, bearing
in mind that any one part must not be forced
too far at one time, so as to avoid stretching
the metal. Having partially completed the
flange, start again from the other end and
work along to meet that already flanged.
The flange will now have been turned over
but is still somewhat uneven, so the sheet
is repositioned on the block (85 deg. angle)
and these inequalities beaten out with light
taps of the hammer. This material must
not be subjected to heavy blows at any time
as it is comparatively soft and easily
" drawn " out, resulting in distorted work.

If it is required to form a groove, as at a,
Fig. 5, proceed as above, place a flat strip
of metal of the required, thickness in the
angle, hold firmly in a clamp or vice and
work the metal over.

To bend the material at other than 90 deg.,
set the scriber line to the edge of the block,
bend the sheet over to the angle required
and finish with light taps with the hammer
along the edge of the block.

It is sometimes desired to cut a fairly
large hole in the material. This can be done
with a cold chisel, but this method may be
found to cause a certain amount of local
distortion, particularly if the chisel is not
so sharp as it might be. An alternative,
and in some cases a better method, is to
drill a series of holes close to the scriber
line and cut through the pieces between the
holes with the snips. If a clean edge is
required, trim off to the scriber mark with
a sharp cold chisel and finish with a smooth
file.

If, however, a tubular section has to be
fitted and soldered in this hole, it is advis-
able to leave the ragged edges, and flange
them over as in Fig. z (a), so as to provide
a larger surface for the solder and conse-
quently a better and more rigid joint.
Use of Formers

Tubes of various sines can be made up
on suitable formers, the latter being made
to the inside dimensions of the tube. The
former can 'be of wood or metal, but for
sizes less than about bin. a metal former is
preferable.

To illustrate the procedure, the construc-
tion of a tube of circular section will be
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described, other shapes being made in exactly
the same manner, using the appropriate
former. In this way, tubes of about ,'-in.
diameter upwards can be made.

Mark off and cut a piece of material as
long as possible or as required, having a
width equal to the circumference plus the
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Design and Construction
In designing articles from tinplate of

such a thin gauge, consideration must be
given to the rigidity of each individual part.
Sufficient rigidity can usually be obtained
by using a formed section as at Fig. 2 (c),
the angle and channel sections being the
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Fig. 3. Details of a tool -box tray.

overlap, which should be lin. for tubes about
tin, diameter, reducing this proportionately
for the smaller sizes to about tin. for the
;in. diameter.

Line up and tap over both long edges
to the contour of the former, then line up
carefully and work the material round the
former by hand. Having shaped the tube,
secure it tightly to the former by means
of pipe clips or cord (half hitch) at two
places, making sure that the ends are lined
up. Gently tan the overlap down and spot
solder in two places to fix alignment.
Remove clips or cord and finish soldering
along the joint, pressing the surfaces into
contact until the solder is set.

Longer lengths of tube can be made up
by joining the shorter lengths as described
below, but in this case the last inch length.
of the joint is left unsoldered until the two
lengths are joined.

To join up, place two lengths on the
former and pass one over the other for a
distance of about fin. to form an overlap,
the under edge of thee outer tube butting
against the upper edge of the inner tube,
as indicated in Fig. 2 (b). The overlap is
then gently tapped into close contact and
soldered. Further lengths can be added as
desired. By assembling on the former in
this manner, no difficulty is experienced in
lining up and a straight tube is assured.

Telescopic Tubes
Short lengths of tube sliding one inside

the other can be easily made up. The walls
of such tubes should be reasonably stiff and
two thicknesses of sheet should be used.
The procedure is to form two sheets for
the inner tube, such that the butt edges
are just clear of each other when the two
sheets are clamped tightly together one over
the other on the former. These edges are
positioned 18o deg. apart, as shown in
Fig. r (d), the whole tightly clamped on
the former and soldered along the butt edges
and ends. This tube is cleaned up, the
surface finished, and the second tube made
up in the same way, using the first tube
(in place on the former) as the former for
the second.

If it is found necessary later to cut either
of these tubes, the edges should be soldered
before finishing.

stiffer and most useful shapes. Closed
sections, such as circular or box sections,
are inherently rigid, but if of relatively large
sections, stiffening diaphragms may be
necessary. Another point to consider is the
attachment of one section to the next, so
that any reasonable load from one part can
be transferred to the next without fear of
breakage or distortion. fast
rules can be laid down to cover this, but
where transverse loads occur, diaphragms,
ribs or plates (see Fig. 2 (d) and
(f)) will usually be required.
Where' a tube or similar part pro-
jects through the wall of a section,
either a second support inside or
ribs or plates on the outside should
be fitted.

Should it be desired to obtain
stiffness by the use of a double
thickness of sheet, it will be found
that to sweat all over often results
in distortion of the sheet. This can
generally be overcome by drilling
a number of holes in one of the
sheets, clipping them together, spot
soldering at a few places along the
edges, and then spot soldering
through the holes and finally solder-
ing round the edges. This method
will be found useful in many cases
and, if desired, the holes can be
filled with solder and finished flush.

Owing to the thinness of the
sheet it is difficult to drill clean
holes larger than *in. or 3/16in. diameter.
When larger holes are required (a) a small
hole should first be drilled, followed by pro-
gressively larger sizes (1/64in. steps are advis-
able) until the required size is obtained, (b)
clamp the sheet between two pieces of fairly
hard wood and drill right through, or (c) use
a trepanning cutter. In all cases it is essen-
tial that only light pressure be applied to the
drill.

Rivets can be used for joints in suitable
cases, but, in general, it will be found that
soldering is to be preferred.

Box shapes are the simplest form of con-
struction, and rigidity is obtained by pro-
viding what is, in effect, an angle section
framework, by flanging the edges of the
sheets so that the corners of the box consist

Fig. 4.
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of an angle having a thickness of twice that
of the sheet (see Fig 2 (e)).

If one side of the box is open or apertures
are to be left in the side, these edges can
be stiffened by (a) turning the metal over
on itself, (b) turning the metal over a wire,
(c) sweating a wire along the edges or (d)
sweating on a doubling sheet

If the sides are of appreciable size, it may
be desirable to stiffen them to prevent " pant-
ing." This can be done by sweating small
angles, channel sections or wires diagonally
on the inside, or fitting diaphragms.

Cylindrical shapes are made on a former
as already described. Where the size is such
that the length of one sheet is less than
the circumference, the cylinder can be built
up on the former, care being taken that each
sheet is carefully positioned before solder-
ing. Cylinders of relatively large size will
require stiffening by means of internal
diaphragms sweated in. If desired, the
centres of the diaphragms may be cut out,
leaving an angle ring.
Tool -box Trays

Sliding trays can be made for tool boxes,
which will be found to be little, if any,
heavier than wooden ones, considerably
more economical as regards space and
remarkably rigid. The design of the tray
will depend on the purpose for which it;
is intended, that shown in Fig. 3 being for
dies and taps.

Rigidity is obtained by double anglei
along the sides, formed by flanging up the
bottom sheet and sweating on a second angle
having the top edge turned over a wire.
Additional stiffness is obtained from the
division plates. If desired, further stiffen..
ing can be provided by means of the section
(shown in dotted lines) along the longitudinal
edges.

The wooden carrier for the dies should

a few wood screws. The compartments for
the die -stock and tap wrenches should be

General view and details of a
safety lamp.

lined with felt secured by means of an
adhesive. A pad of felt should also be glued
in the bottom of each die housing. This
felt should, after fixing, be moistened with
oil to prevent water being absorbed to the
detriment of the tools.

dark -room

Dark Room Safety Lamp
This is shown in Fig. 4, and is designed

to emit reflected light only.
The construction is straightforward, but

in this case it is advisable to use the rolled
seam joint for joining the sheet sections to
provide a certain amount of rigidity.

The opening for the lamp holder is rein-
forced by a doubling plate (a tin lid sweated
on the inside forms a very stiff reinforce-
ment). It will he found desirable to tighten
the holder nut on to a felt washer.
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The safety screen opening is made to suit
he size of the screen to be employed, and
s lined with felt (shown by the dotted lines)
o obtain a light -tight joint. The upper
)art of the screen is pressed against the felt
y a simple design of spring catch.
The curved portion is intended as a

effector, but near accuracy cannot be
:xpected with this thin material; the ordin-
ates for such a reflector are, however, given
n Fig. 4.

5.-Details of a broinide
enlarging.

paper carrier

Bromide Paper Carrier for Enlarging
This is intended for use in place of the

Isual board on which the bromide paper
s attached by means of pins. It consists
of a grooved frame on a baseboard, together
with an ejector, to facilitate the removal of
the exposed bromide paper.

A sheet ;in wider and ;in. longer than
the paper size has three sides turned over
IS at a, in Fig. 5, to form the grooves.
The fourth side has a flanged strip sweated
It the ends to the top of the grooves, with
clearance underneath to permit the passage
of the paper. An enlarged view of the

ejector is shown, and a detail
of the slide at b. The whole
is mounted on a suitable
baseboard.

Reading Lamp
A design for a reading

lamp is shown in Fig. 6.
The stem is made up of two
flanged plates and two "un-
flanged plates. The base is

stiffened by two chan-
nels, which also serve
the purpose of sup-
porting the stem. The
top is made from one
piece as shown,
having at each in-
clined joint one flange
turned under for sol-
dering, and a doubling
plate sweated on the
underside of the
upper surface. A
11 -in, hole is shown in
this plate, but this
will have to be

for adapted to suit the
lampholder used. All
joints should be well
soldered, superfluous

solder removed and the
edges slightly rounded
and smoothed off.

Holes are required to lead in the electric
cable, and provision must be made to pre-
vent damage to the cable insulation by any
sharp edges of the holes. Hard rubber or
bakelite tube could be used for this purpose.
If desired, a two -point plug fitting could
be incorporated in the base, in which case
the chafing trouble could be avoided by the
use of a short length of lead -covered cable.

Further holes must be left in the bottom

I

9.
A A
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Fig. 6.-A design for a reading lamp in tinplate, and details
of construction.

plate to allow the base to be filled with
sand or shot (the latter for preference), to
give stability to the lamp. These holes are
covered, after ballasting, with sweated -on
patches.

Finally, after cleaning and enamelling, a
pad of felt is secured by means of a suitable
adhesive to the underside of the base.

The foregoing gives some idea of what
can be done with an apparently unpromising
material, and a little thought will suggest
many other applications.

Camera that Delivers Finished Prints
An Irnportant Development in the Photographic Field

By " TECHNICUS "

SPECIAL camera has been invented by
Edwin H. Land, originator of Polaroid
glass, which takes a normal photo-

graph, develops the negative and delivers
a finished print in one minute. The develop-
ing process is " dry," the print emerging
from the camera body only slightly damp,
to dry quickly in air. The arrangement of
this interesting camera is shown in the
accompanying illustration, from which it will
be seen that it employs a lens, shutter and
roll -film, being much the same as the ordinary
camera. After exposure the negative is
wound down to a pair of rollers, shown in
the illustration, where it is brought into
contact with the positive paper from which
the print is made.

Developing Capsules
At the edges of the positive paper, which

is, wound in a roll form, there are small
capsules or " pods " arranged at intervals.
These " pods ' contain the developing
chemicals, made up of hydroquinone, sodium
hydroxide, hypo and sodium 'sulphite. When
the positive is pressed into contact with the
exposed negative the " pods" are burst,
and the developing chemicals spread over the
interfaces of the two, forming, as it were, a
sandwich. A thickening agent is added to
the developing chemicals to give them
tackiness and adhesion.

This camera, which was recently announced
to the Optical Society of America, constitutes
in effect a one-step photographic process and
promises to revolutionise photography for
the man in the street. It is early yet to say
how much the camera will cost, but the
Polaroid Corporation of
America hope to announce
this during the year when,
presumably, plans for pro-
duction will be completed.
A feature of the process is
that, whereas the present
method of developing a film
involves solution of some of
the silver salts in the emul-
sion and their discarding,
this new idea utilises those
salts to produce the image
on the positive paper.

Normal Photographs
There is nothing experi-

mental in the " one-step "
camera, for examples of its
work were exhibited at the
Optical Society's meeting
and were seen to compare with normal
photographs. Considerable excitement marked
its announcement, which came as a surprise,
but the inventor points out that his camera
cannot compensate for incorrect exposure

L. ens

Bellows

on the part of the operator, this being possible
with existing conventional developing methods.

It is significant that there is nothing
unusual in either the design or the chemicals
used in the " pods," which suggests that the
idea might take on with the public, offering
as it does a considerable saving of time and
trouble in photography.

Sectional diagram of
the new " one-step"
camera, showing the
various component

parts.
Nntre

/Edges

.../Negative

pos/ftVe

Capsules
Developing
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Rocket Propulsion
The Northrop " Rocket -wing "

By K. W. GATLAND

(Continued from page 268, May -June issue)

THE most outstanding contributions to
aeronautical science since t9o3-
actual turning points in development

-may be summarised as the following: the
true cantilever monoplane, the helicopter,
jet -propulsion, rocket -propulsion and the
flying -wing.

It would be difficult, indeed impossible,
to name a single person as being responsible
for any one of the above achievements. As
in all branches of technology, it is seldom
that one man, or even one group, is respon-
sible for perfecting an original scheme ;
rather is it in the work of many, each making
some small contribution over a period of
years, that an idea is eventually brought to
practical fruition.

Some inventions that are generally con-
sidered to be the work of modern tech-
nicians have, in fact, been in the " melting -
pot" for centuries. Take, for example, jet
propulsion. This source of power began
to appear in practical form during the late
war, but its actual inception wai in Hero's

The Northrop MX -324 " Rocket -wing " was
and research machine for the B-35 and YB-49.

under

least a decade. Solution has been found
to all control and stability problems related
to the type, and progress has been so rapid

A self -combusting mixture of monoethylaniline
and red fuming nitric acid powered the Northrop
" Rocket -wing " which first flew in 5944-

xopile at the commencement of the
Christian era. Similarly, rockets were
known to the Chinese of the thirteenth cen-
tury ; and, as any student of aeronautics
knows, Sir George Caley proved the
feasibility of vertical flight with his model
steam -driven helicopter, which flew in 1893.

The Flying -wing
The flying -wing does not appear to have

so long-established a history, although it
is true that some of the earliest gliders were
" all -wing." Such names as Professor Hugo
Junkers, Col. J. W. Dunne, Capt. G. Hill
(now Professor Hill), and Professor Lippisch
are outstanding among those who pioneered
the flying -wing aeroplane, but credit for its
final perfection is due almost exclusively
to the work of John K. Northrop and
engineers of Northrop Aircraft Incorporated.

" Aviation Advanced Ten Years"
What This firm has achieved in recent

years must have advanced aviation by at

the forerunner of the XP -79 " aerial-rammer "
It is seen here at speed during the first test -flight

power.

as a result that already a jet -powered all -
wing fighter and a giant all -wing bomber
are flying and in service with the U.S.A.A.F.
It is an acknowledged fact that by eliminat-
ing the fuselage and tail surfaces the overall
drag is diminished by anything from 33
per cent. to 5o per cent., and this implies
considerably less power expended in obtain-
ing a given speed, and hence less fuel con-
sumed, permitting greattr range or increased
payload. Just how effectively this has been
done can be gauged from the accompanying
pictures.

The Northrop experimental programme
could not have reached its climax at a more
convenient time. It was apparent from the
first that the new era of turbo -jets and rocket
units meant power in excess of what the
normal airframe and its cantilever arrange-
ment of wing and tail could withstand, but
now the flying -wing is established, power
and structure are much more evenly
matched. This, no doubt, will be seen when

The prototype YB-49 takes shape in one of,the big workshop- hangers at 'Northrop Field, Haw-
thorne; California. When completed; it will have a'span-of 1.72 feet; 31 feet greater than that

of the B-29 " SuPer-Fortress."
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the Northrop XS -3 transonic research
aircraft is rolled out on the tarmac at Murac
Flight Test Base, California.
The Northrop " Rocket -Wing " MX -324

It is perhaps not generally known that
it was a rocket -powered flying -wing, less
than Soft. in span and weighing 4,48o1b.,
that gave Northrop some of his initial data.
It was built during 1943, and successful
flight trials were made under the control
of test -pilots John Myers (who is now the
firm's vice-president in charge of sales) and
Harry Crosby, the former flying the 'plane
in glide tests and the latter demonstrating
it under power.

This " Rocket -Wing " followed the same
general layout as the earlier " Baby -
Northrop " NIM (which was actually the
first of the "all -wing" series and flew in
1940), though it did not embody down -
turned tips and the composite rudder/eleva-
tor controls which these permitted, as did
its predecessor. In the rocket 'plane, a
reversion was made to the vertical type fin
and rudder and normal wing -tips.

The pilot was accommodated prone-an
achievement of merit in itself-in a trim
cockpit which projected slightly beyond the

The propellant system was gas charged
from four pressure tanks which fitted neatly
in the wings alongside the fuel and oxydiser
tanks, hydraulic and electric control equip-
ment. The combustion chamber took up a
position in the centre of the wing, its nozzle
protruding from the trailing edge.
Early Tests

Flown first as a glider in October, 1943,
the machine was taken to Harper Dry Lake,
near Batstow, California, for ground and
flight trials on June 20 of the year following.
A team made up from engineers of Northrop
and Aerojet was responsible for the tests
which followed: first, static trials of the
power plant ; then, taxying trials and, lastly,
flight trials under power.

The motor was first fired separate from
the airframe to ensure its correct function,
particular attention being given to the " cut-
out " gear. A few minor adjustments and
it was ready for bolting down in the wing.

The unit was then operated for duration
of run, while the machine strained at heavy
stakes used to secure it to the ground.

This stage satisfactorily concluded, it was
time for Crosby to start taxying trials. He
climbed in the cockpit and. having settled

The completed YB-49, as shown by this model, will embody eight General
Flectric TG -18o turbo jet engines rated at 4,000/b. thrust apiece.
Features of interest are the grouped tail pipes leading from the submerged
engines, the four stabilisers, and the central crew nacelle. Also apparent

are the pilot's canopy and astrodome.

wing leading -edge. In one of the photo-
graphs, Crosby is seen lying in the cabin,
his head rested in a sling to permit easy
forward vision through the large moulded
Plexiglas nosing. The prone cockpit was
adopted for two good reasons: one, to allow
the incorporation of a special thin aerofoil
without spoiling the shape with a big cabin,
and, two, to give the pilot a better chance
of withstanding high "g pressures in
violent manoeuvres. The arrangement
worked out well, but not without some early
difficulty in design. A completely different
control system was required, with a short
servo -assisted control column which worked
elevons on the wings, and rear foot operated
rudder pedals, in addition to the novel pilot's
couch.

The tricycle undercarriage was non -
retracting and large fairings shrouded the
wheels, keening resistance down to a mini-
mum. Small streamlined skids protected the
wing -tips in the event of an uneven landing..

Rocket Engine Designed by Aerojet
Power for the MX -324 was obtained from

a small bi-fuel rocket engine, the XCAL-2oo,
designed and built by the Aerojet Engineer-
ing Corporation of Azusa, California. It
had a single combustion chamber operating
on a self -combusting mixture of monoethyl-
aniline and red fuming nitric acid-a full
complement of 31 gallons.

himself down on his
couch, pressed the
ignition trigger on the
control column, turn-
ing the rocket on and
off as he manceuvred
about the desert.
That was on June 23!
Slight re -work was
needed on the 'plane
after this, and nearly
two weeks elapsed
before the tests could
continue.

The first a c tua 1
flight under power
took place on the
morning of July 5, a
Lockheed "Li g h t-
ning " having been
flown out to act as
tow 'plane, with Capt.
J. Sherman as pilot.
The two aircraft were
linked by a long cable
which splayed out into
two just ahead of the
MX -324, the ends at-
taching to lugs, one
on either side of the
cabin.

Everything ready,
Capt. Sherman inched

August, 1947

his twin throttles forward. The cable came
taut and the two machines gathered speed,
lifted gently and began to climb in a long
curve.

They came back over the take -off point
at about 8,000 feet, and when directly above
the observers, Crosby tripped the release,
dropping the tow -line. The " Lightning "
drew away rapidly, and before the speed of
the tiny Rocket -wing " had time to fall
off too sharply, its pilot pressed the ignition
trigger and the 'plane shot forward under
the impulse of its motor. It cut a swift
streak across the sky, the jet billowing out
in a long plume and lasting about five
minutes.

All fuel gone, Crosby glided down in
front of his elated audience to a perfect
landing.

A second test -flight was made six days
later, in which the 'plane was dived under
full throttle from several thousand feet.
Crosby came down fast and low, skimming
the lake bed, then pulled up almost vertical
until he had levelled out again 6,00o feet
high.

Following these tests at Harper Lake, the
" Rocket -wing" was brought to Murac
Base where, with Crosby again at the con-
trols, it flew several times more. The Aero-
jet engine functioned perfectly at all times,
though it lacked ample power for the
MX -324.

As more powerful rocket -engines were
not then available, Northrop carried out a
redesign on the machine, and a development
appeared later as the XP -79, a twin -jet
fighter in the Soo m.p.h.-plus class. It was
intended to operate as an aerial rammer for
tearing the wings from enemy bombers, but
came too late for use in the war. The all -
wing leading edge was heavily armoured and

The four engines in each wing of the YB-49 are flanked by stabilisers.
These supply the necessary stability and their absence in the earlier
B-35 is accountable to the steadying influence of contra -rotating air -

screws.



August, 1947

permitted the pilot to direct his machine
straight into the wing of an opposing air-
craft and fly away safely.

Big Brothers of the " Rocket -Wing "
Not only did the tiny "Rocket -Wing"

supply invaluable data for building the
XP -79, but it also contributed to the design
of Northrop's latest masterpiece, the giant
B-35 flying -wing bomber which, in general
outline, is an enlargement of the tested wing
pattern.

This 172ft. span " Wing " is powered by
four 3,000 plus -horsepower engines with co-
axial pusher airscrews and, being able to
carry a load of ro,000lb. a distance of 10,000
miles, it must be classed as one of the
world's longest ranging bombers. Although
it is entirely all -wing in conception, normal
fms and rudders are not fitted as stability
arises from the contra -rotating airscrews.
There are eleven controls operating as
elevons (aerofoils which work either as
elevators or ailerons), with rudder assemblies
at the tips.

The recent disclosure that two jet -drive
versions of this design are under construc-
tion and will be flying by mid -summer
marks yet another triumph for Northrop.
They are under contract to the Army Air
Forces and have been given the designation
YB-49.

" The Most Efficient Aircraft"
This latest development represents the

most efficient combination of structure and
power -plant that has yet appeared, and the
design is so advanced aerodynamically that
Northrop is likely to retain his lead for some
time to come. Power hitherto undreamed of
will be supplied by eight General Electric
TG -18o turbo -jets. The engines are rated
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at 4,000lb. thrust apiece, and flying at sea -
level and at most efficient speed (which is
not yet revealed), each pound of thrust will
equal one horsepower, making the total
output of the YB-49's power -plant 32,000
h.p., nearly three times that of the B.35.

In addition to its engines, the B.49 differs
from the B-35 in having four vertical
stabilising surfaces, though these do not
mount rudders. They are fitted to make up
for the loss of stability originally obtained
from contra -rotating airscrews in the B-35
and, as will be seen from the photographs,
two are rooted in each wing on either side
of the engine groups. Long, slit -like intakes
are placed in the leading cdge between each
pair of stabilisers.

Identical in Size
The YB-49 is being built to the same

specification as the earlier propeller driven
bomber, both type, having the same dimen-
sions : a span of 172 feet, a root chord of
372 feet. I' root thickness of 7 feet, and a
tip chord of 9ft. 4in. The length of each
elevon is 34ft. 6in.

Landing flaps occupy the centre section of
the span, and slots in the wing -tips are aids
to control at low speeds. The landing gear
is tricycle and, of course, fully retracting,
with 5ft. 6in. diameter double -wheels on the
main legs and a smaller wheel assembly at
the nose.

In order that all excessive control forces
should be prevented, the flying -controls are
worked through a full -boost hydraulic
system co-ordinated with special Northrop -
designed pneumatic loading devices. This
arrangement gives artificial " feel to the
controls, similar to that obtained naturally
in smaller aircraft.

A 'special electrically -driven throttle, also

351

designed by Northrop, ensures that the pilot
does not " over -ride" his engines. The
throttle opens slowly and is designed to
extend engine life by holding down tail-
pipe temperatures.
Performance Not Revealed

Speed, ceiling, range and bomb -load are
not yet revealed, but it can be said that the
ratio of load to weight is far greater than
would be possible with a conventional air-
craft of comparative size, and again this
mirrors better economy and efficiency of
operation.

The machine will house a crew of 13
within the 371ft.-long pressurised centre
portion, the pilot enclosed beneath a clear -
view canopy in the extreme nose, with the
co-pilot seated below him and to the right
and having his view through a " glass "
panel in the leading -edge. Just outboard to
starboard and slightly behind the pilot is
an astrodome, and immediately to his rear
-within the same canopy-is seating for one
of two gun -controllers, who faces aft.
Remotely Controlled Barbettes

Multiple guns (presumably o.5in.) are
mounted in five barbettes, two above the
wing and two below, with the other behind
the pilot's enclosure ; and these :,will be
operated remotely by the controllers, the
second " gunner " having his position in the
central nacelle over the trailing edge. Also
aboard will be a navigator, radio -operator
and bomb-aimer, with space for six men
" off -duty."

This all too brief resume of Northrop
research must serve for the present writing,
but it is hoped to be able to return after
the " security veil " has been lifted from the
XS -3.

(To be continued)

Notes and News
Johnson's Photographic Competition

ESSRS. JOHNSON & SONS, of
'Hendon, have recently issued a list

of prizewinners in their December Photo-
graphic Competition, which closed on
December 31st, 1946.

Two first prizes of £5 each are awarded
to: Mr. Vernon Shaw, 29, Park Road,
Timperley, Cheshire, and Mr. A. Ruddle,
t, Westbourne Avenue, Worthing, Sussex.

Three second prizes of £2 each are awarded
to: Mr. H. S. Bower, 113, South End Close,
Hampstead, N.W.3 ; Miss B. Wagstaff,
1-21, Northwood Hall, Hornsey Lane, N.6 ;
and Mr. I. W. Lightbody, 20, Allanshaw
Street, Hamilton, Lanarkshire.

In addition, there are awards of to third
prizes of kr each, 20 fourth prizes of ros.
each, and 25 consolation prizes.

New Folding Canoe
IDEAL for export to all countries, includ-

ing the tropics, and already shipped
to Denmark, Sweden, Turkey, Middle East,
India, Canada and Latin America, the first
light alloy folding canoe ever marketed in
Britain was given all -day -long demonstra-
tions at the British Industries Fair held last
May.

It was shown at the London (Sports
Goods) Section, and visitors were able to
study for themselves the method of
assembling from the " flat."

Devised by an R.A.F. squadron leader
who was responsible for designing and pro-
ducing the folding dinghy supplied to the
British Admiralty and Ministry of Aircraft
Production during the war, this peacetime
version, suitable for two people and their

camping equipment, weighs only 381b.
(17 kilos), and can be carried on the roof
of a small car, yet it is rift. (31 metres)
long when assembled. Assembly takes only
about two and a half minutes. The method
of construction combines a light alloy skin
with silver spruce gunwales and keels. The
whole of the shell or skin is in one piece,
folded to half its open length. When open,
sliding tubes link the gunwales into a rigid
frame. Telescopic struts lock the shell in

the arched canoe -shaped position, and stain-
less steel catches bring the ends together.
Soft rubber in compression seals the centre
hinge joint and two ends, and the canoe is
ready for use. All the fitments are built
into the canoe, and nothing is carried loose
to get lost.

Each canoe is tested to hold at least 400lb.
before leaving the factory, and the corrosion
resistant light alloy skin not only gives a
stiff shell, but one which is impervious to
fungus and insect attack. It is shipped in
lots of to in specially built wooden crates.

The makers are Grimston Astor, Ltd.,
Bideford, N. Devon.

Euct Row
wot A NA LY SER

D1S WAN

The Ediswan direct recording Electro-encophalograph (which has become known as the
" Lie -detector"), in use at the Imperial College of Science Exhibition, South Kensington.
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A Fixed -focus Daylight Enlarger
Constructional Details of an Inexpensive but Efficient Apparatus for the

Amateur Photographer. By H. A. ROBINSON

FOR the beginner a fixed -focus daylight
enlarger has several advantages over
the artificial light focusing type. En-

larging is automatic, one size of negative
giving uniformly one size of enlargement
without further adjustment. Construction is
easy, and as a very small stop is always
employed an inexpensive lens can be used.
Also, there is no condenser, nor is an
elaborate dark room required.

Fig. t gives a good idea of the finished
apparatus. The side has been cut away for
clarity.

Printing
Frame

With Paper

Fig. i.-Sectional view of
the complete enlarger.

Lens
Partition

the middle, and over this lay the lens, secur-
ing with four screws round the outside as
indicated in sketch D, the screw heads just
catching over the glass. Paint all these
parts and the printing frame with the matt
black.

The Casing
Assemble the walls, two overlapping,

tightly round the frame as in Fig. 2, witty
the frame sufficiently far in that the cover
which is later fitted will lie flatly over the
ends. Secure the frame with a series of gin.

Clip

Sdrews/;;;';''7 Card

Pig. 3

Figs. 2 and 3.-Details of rear end of casing,
fitting, and negative holder.

Items required, other than wood, are an
ordinary p.c. printing frame, a simple lens,
two sheets of plain glass the same size as the
external dimensions of the frame (about Tin.
by 5in.) and a tin of matt black paint.

The Lens
The lens can be any simple double -convex

and need not be of a high order. Focus
should be about 3in. Such lenses are
found in box cameras or can be bought for
about 3s. 6d. from any secondhand camera
shop.

Having procured the lens, make a few
experiments with a candle and sheet of paper
to find the position of the lens which gives
a sharp image of the flame on the paper,
when flame and paper are about eft. apart.
Make a note of the distances.

Now measure the width and length of the
printing frame and cut the sides (A) (Fig. 4)
-two with a width equal to the side of the
frame and two with a width equal to the
and of the frame, plus two thicknesses
of the side wood. Make all the pieces tin.
more in length than the paper -to -flame dis-
tance and use gin. or 3/16in. plywood
For all four sides.

Cut partition (C) from in. wood to the
same size as the frame and make a lin.
circular hole from its centre. Over this
place a sheet of thin, well -blackened card
(P) with a gin. diameter round opening in

Fitting
The

Lens

lens

screws at tin. intervals all round. For
the moment hold the partition (C) with a
sprig, roughly at the place where it has to
go. Run also a series of lin. fine sprigs (R)
down the whole length of the seams at about
tin. intervals.

For the further end cut four pieces of
gin. stripwood to make the collar (G), and
to lie over this shape the piece (H) from
;in. plywood, the centre opening being 3lin.
by zlin.

Finally, two spring
clips (K) can be
made and attached as
shown.

Lengths of clock
spring bent after the
temper has been taken
out by local heating
will do admirably.
The end assembles, as
in Fig. 3, with two
sheets of glass (film
(negative between)
resting on the collar
(G) and the rectangle
(H) on top, all being
held by the clips, and,
as the aim is to get the
ends of the walls and
part (H) flush with
each other, the collar
(G) is fitted at such a

distance in as to bring about this condition.
Tests are made of measurements taken from
the glasses and part (H) to get the right
position.

Test must now be made to get the parti-
tion (C) with lens in exactly the right position.
To do this place a thin negative in between
the glasses and taking the back from the print-
ing frame lay a piece of ground glass or not
too grainy tissue paper on the frame glass just
where the sensitive paper will go. Place
the negative end before a very bright light
and an image will appear on the glass. This,
probably, will not be quite sharp, but by
easing the partition a little forward or back-
ward (removing the ground glass and frame
glass to do so) the exact position of sharp
focus can be found. It is worth spending
some little time in getting this position
accurately.

Once found, secure the partition with a
series of gin. screws from the outside, and
fill in the little hole left by the temporary
sprig with a touch of putty.

Making the Box Light -tight
Now comes the task of making the box

absolutely light -tight. If well made it should
be quite tight as it is, but no chances can
be taken, as all light other than that corning
through the negative must be kept out, so
strips of black linen tape (or adhesive linen
tape blackened) are run along the seams.
Tape should also be run round the corners
where the inside partitions connect with
sides, these being reached through the open-
ing in the back and front. If neatly put
on the tape will not spoil the appearance.

To complete the enlarger, all that is neces-
sary now is to fit the two flaps as in Fig. 4.
These are rectangles of 3/16in. plywood
held by light hinges. The flap that goes
over the printing frame end is to keep any
back light from getting through the folding
back of the printing frame to the paper, and
it is held with another spring clip at the
opposite end to the hinges. The flap at the
negative end is for keeping out the light till
it is time for the exposure, and really acts
as a shutter. It is not clipped down and a
small knob is fitted to help in quick manipu-
lation. Both flaps are well blackened and
are covered on the inside with rectangles of
thin black velvet, glued securely down. As
a final refinement a handle of leather, as used
for carrying rugs, etc., would be very con-
venient

(Continued on page 355)

A

Depth of
Frame

Hinge

A

Paper to Flame
ast..÷ t inch

Width of Frame
# Two of Wood

Thickness

Enlarger Showing Flaps

Fig. 4.-Casing construction, and details of hinged flaps.
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THE WORLD OF MODELS

Fig. 4. The model of a rug -boat built for the Ing' iish Electric Co., to demonstrate
Turbo -electric drive. The larger scale steering wheel which operates the model can be

seen on the left of the photograph.

a short vacation in Cornwall,
1 was very interested to visit that
picturesque and attractive miniature

port, St. Ives-once the home of smugglers
and now the rendezvous of artists and
people of leisure-and to find much to
interest me. Apart from the old buildings
and charming narrow ways in this once -
famous fishing town, I found many inhabi-
tants interested in models. In the issue of
August, 1946, I referred to Mr. A. Hope,
the chef of the Tregenna Castle Hotel, and,
when calling on him again, I found him
engaged on two more ancient ships, which
I hope to feature at a later date.

An Interesting Collection
On meeting Mr. James Laity, who owns

a provision store on the Wharf in St. Ives,
I was told of his collection of relics of all

kinds, and his many models. He was most
anxious to show me his treasures, some of
which were outstanding. One was a huge
model of the Bellerophon, made in 1795,
probably in Jersey, since she was originally
a French man -o' -war. This model was
shown at the Great Exhibition held in Hyde
Park in 1852 and sold to a private owner.
It was subsequently bought by Mr. Laity
at a curio shop in Bath. The hull measures
9ft. 6in., and the model is nearly 17ft. from
figurehead to stern. The model is not in
excellent condition, and I hope someone will
be found who could fully and accurately
repair it, then it would certainly make a
very valuable addition to a museum, especi-
ally one where ship models are collected.
Among other interesting relics were antiques
from the Far East-Japan, China and
Burma-and I was particularly struck with
the varied collection of ship models from

China and Japan,
ranging from ancient

Fig. 1. Mr. games Laity's ivory model of a three -masted ship.

A Cornishman's Collection
of Models The Home of
Model Making Model

Turbo -electric Tug

By "MOTILUS"
Chinese junks to models of the Catty Sark
period.

Mr. Laity had a special treasure in his
drawing -room in the form of a beautiful
model in ivory of a three -masted ship, 1.2in.
long from figurehead to stern (Fig. t), made
by the French prisoners of war on Dart-
moor between 178o-1815, which he also
purchased from a curio shop in Bath. This
model is in excellent condition and is one
of the finest pieces of work of this type
which I have seen outside the South
Kensington Museum.

A Novel Gate
Walking in the suburbs of Carbis Bay,

Cornwall, I noticed many of the house-
holders had adopted a rather unique type
of garden or entrance gate in the form of
a steering wheel of a ship. I understand
that these are either relics from old ships
or wheels which have been given to the
owners by friends who were replacing the
steering wheel on their yacht. As you will
see from the photograph (Fig. 2), they make
quite an attractive gate with a definite
" shipping " atmosphere, most appropriate in
such a place.

To the engineer, perhaps the most inter-
esting sight in Cornwall is the old Cornish
pumping engines, and while in the district
I took the opportunity of making contact
with Mr. J. H. Trounson, the hon. curator
of the Cornish Engines Preservation Society,
a man whom I found to have great pride
in his county and in the famous men who
have been born and associated with it. As
a result of the unveiling of the statue of
Richard Trevithick in Cambourne in 1932,
interest in the old Cornish pumping engine,
perhaps the greatest achievement of the
engineers of that county, was stimulated. In
1935 the Cornish Engines Preservation
Society was formed, with the object of pre-
serving some of the relics and evidence of
the ability of the forefathers of this old

Fig. 2. The unusual entrance gate used by some of the residents
of Carbis Bay, Cornwall
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Fig. 3. The Engine House of the

mining county. To Richard Trevithick,
famous as the inventor and engineer who
built the first steam locomotive to travel on
rails (hauling 70 people at the rate of five
miles an hour in 1804), can also be attributed
much of the credit for the development of
the single-action beam engine. This type
of engine, first used by Thomas Newcomen
for pumping water from the Cornish mines,
although greatly improved by James Watt
167 years ago, is still in use to -day.

An Old Beam Winding Engine
Shown in the photograph (Fig. 3) is the

East Pool Mine, Pool, near Redruth, which
contains a 3oin. rotative beam winding
engine. This engine and its house have
been given to the Cornish Engines Preserva-
tion Society by Messrs. East Pool and Agar,
Ltd., with the agreement of the Ministry of
Supply. Urgently needed repairs to the roof
and walls have been carried out, and this
is now to be used as an industrial museum.
It is significant that this is the last Cornish
rotative beam engine to be made in Cornwall.
It is double acting, has a stroke of 9ft., with
slot link reversing gear, and the valves are
of the double -beat Cornish type. Designed
by F. W. Mitchell, it was built in 1887 by
Messrs. Holman Bros., of Camborne.

I spent some time in Redruth and visited
the house where William Murdock lived from
1782-1792, which has now been converted
into a small museum. William Murdock
was the inventor of the steam locomotive,
and the first one, a model, was made in
this house. Local tradition tells that it was
first tested one evening on the path of the
churchyard, giving the vicar the fright of
his life! It must have been regarded as a
very strange phenomenon at that time. Gas
lighting, first used in this house, was another
invention to the credit of William Murdoch.

"Where the Models are Made"
The town of Northampton was recently

favoured with a visit from John Clark and
Jacqueline Boyer when they were appearing
in a stage version of the show Just William.
I am sure that readers will be interested
to know that the first thing that John Clark
wanted to see in the town was where the
models were made, despite the fact that
he was informed that Northampton was the

East Pool Mine, Pool, Nr. Redruth.

home of the boot and shoe industry. How-
ever, the two youngsters were taken on a
tour of inspection round the works of
Bassett-Lowke, Ltd., where they found
many things to delight them. Jacqueline was
most impressed with a model railway built
on an estate. " What an idea for our
Japanese garden at home," was her remark.
Trains, of course, gave the greatest pleasure
to John, and he gave full marks to the
" Flying Scotsman" model, which, although
only a yard long, can easily pull an adult

in a miniature carriage. In the waterline
ship model department they watched with
bated breath while the small pieces of wood,
bristol board and metal were fixed into
position on the minute ships. After remark-
ing on the number of drawings used to make
a single component (there were about 35
sheets of blueprints on the bench of the
machine shop at the time), they saw metal
parts being made on an automatic lathe.
A few yards away they saw a craftsman turn -7
ing up parts by hand straight from a draw-
ing and were amazed at the correct detail
which he was able to attain. In the paint
shop, John and Jacqueline could hardly
believe their eyes when they watched some
very fine lettering and lining being done by
hand with extreme precision.

Model Turbo -electric Tug
One of the latest models built for the

English Electric Co. is a tug, made to
demonstrate the principles of turbo -electric
drive, which means direct control to the
propeller through the motors, from the
captain through the telegraph on the bridge.
By this means, although the signals from
the bridge are registered in the engine room,
no action is necessary by the engineer. This
drive is particularly useful for small vessels,
such as tugs, where a fraction of a minute
in transmitting commands from bridge to
engine room is of such importance. The
model (Fig. 4) is made to a scale of lin.
to ift., and a replica of the bridge, mounted
outside the showcase for demonstration pur-
poses, is to the scale of By operat-
ing the telegraph on the large-scale bridge,
the propeller revolves at various speeds
forward and reverse, the rudder is moved,
the signal is transmitted to the engine room,
and at the same time the figure of the pilot
on the bridge of the model itself operates
the small telegraph. Truly a remarkable
model.

A FINE DISPLAY OF MODEL POWER BOATS

A fine group of model power boats entered for the Coups ds Paris, on Juts 8th, at the
Bassin Destuileries, Paris.
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Letters from Readers
Trisection of an Angle

IR,-With reference to the note on this
0 subject by K. R. Saillard, in the May -
June issue, I suggest that the method
described is false, and liable to mislead.
Students of pure mathematics should be
aware that it can be proved that 0 cannot be
trisected by any method using compass and
rulers only.

The method described is only true for one
particular value of 0, that obtained from
the equation

0 sin esin 3=
1+2 sin -

3
2- 0)

2
if my calculation is correct.-G. H. CHILD
(Hove).

Modifying a Three-phase Motor
SIR,-The accompanying circuit for oper-

ating a three-phase motor from a single-
phase supply might be of interest to W. M.
Smith (Derby), whose query I noticed in the
" Enquiries ' section of the July issue of
PRACTICAL MECHANICS. I have used the
circuit successfully with a I- h.p. motor. The
condenser should be fairly large, say, 8 to
16 mfd., while the choke should be fairly
small. I used an electromagnet with a piece
of iron across the poles quite successfully.
The optimum values can best be found by
experiment.

I hope the circuit will be of some assistance.
-H. C. BURFORD (Raynes Park).

The Ferguson Paradox
SIR,-I believe I have discovered the

explanation to your epicyclic gear
paradox, published in the May -June issue.

For argument's sake, first suppose the line
of centres to be stationary, and all three gears
to rotate. This is permissible as it is true
relative to the line of centres.

In actual fact this is the equivalent of a
rotation of the line of centre in an anti-
clockwise direction when the left-hand gear
(A) is fixed.

If the right-hand gear (B) has the same
number of teeth as A, it will rotate with
equal velocity to A relative to the line of
centres ; that is, it remains fixed relative to A.

If B has less teeth, it will rotate slower than
A relative to line of centre ; it rotates anti-
clockwise relative to A (i.e., in direction of
line of centre).

Vice versa, if B has more teeth the idler in
all cases has no effect on the speed of the
gears, it serving only to change the direction
of the driven wheel.-D. P. BROWN (Brighton).

SIR,-In reference to your article, " A
Mechanical Paradox " in the May -June

issue, this does not appear so paradoxical
after a few minutes' thought.

The 6o -tooth gear wheel mounted on the
arm of the model will appear stationary when
the arm is turned about the fixed gear wheel,
due to the reversing influence of the inter-
mediate or idler pinion which neutralises
axial movement of the free 6o -tooth gear.

Therefore, however far the arm is turned
about the fixed gear wheel, the free gear wheel
is turned (in theory) an equal amount in an
opposite direction in relation to the arm.
Thus, the free gear wheel does not move
axially.

Actually, the arm from one point turns
axially about the free gear, while from another
it turns about the fixed gear ; and the free
gear with no axial movement turns bodily
about the fixed gear.

The difference in speed of the 59- and 61 -
tooth gears is accounted for by their number

of teeth being other than 6o, that of the
fixed gear.

The 59 -tooth gear in a normal gear train
would turn slightly faster than the 6o -tooth
gear, and as (in theory) the fixed gear moves
in an opposite direction to the arm, so the
movement of the 59 -tooth gear tends to
become over -neutralised and so lags behind,
or moves opposite to the arm.

The reverse applies to the 6r -tooth gear
which gains slightly on the 6o -tooth free
gear.-C. LEVERETT (Great Yarmouth).

SIR,-I was very interested in the article
on Ferguson's " Mechanical Paradox "

Terminals
Stator
Windings

Circuit diagram for operating a three-phase
motor from a single-phase supply. (H. C. Burford.)

in the May -June issue of PRACTICAL

MECHANICS.
As my mathematical knowledge is limited,

my attempt at explaining how it works must
be non -mathematical and non -technical.

Assuming the reader has the model before
him and turns the handle in a clockwise
direction to operate the mechanism. If he
now holds the handle still and rotates the base
in an anti -clockwise direction, this will give
the same direction of rotation relative to
the handle.

Now, taking one of the cluster of gears at a
time, mark one of the teeth on each of the
large gears (A and C) and rotate the base
through one complete revolution. Note the
positions of the marked teeth.

In the case of the 6o -teeth gear (C), it will
be found that it has stopped in the same
position relative to the fixed gear (A) in which
it was originally. There is no mystery in that,
obviously.

Taking the 61 -teeth gear, we repeat the
process and find that the gear C has not quite
completed one full revolution, but is one
tooth " short " of the mark. Relative to A, it
has made

61
of a revolution in a clockwise

direction.
Repeat with the 59 -teeth gear. It will be

found that it has moved a little more than one

revolution-- in fact. Here we find that the
59

marked tooth has moved one tooth forward,
i.e., in an anti -clockwise direction.

The next step is to suppose that the cluster
of gears meshed directly with the fixed gear A.
Obviously, then, the cluster of gears will
rotate in an opposite direction to A, though at
slightly different speeds : 61 T slower, 6o T
the same, 59 T faster than A.

It follows that the " trick " lies in the
innocent -looking idler B. Placed between
the two, it causes A and C to rotate in the
same direction when the base is turned.

As we have seen, the middle gear of the
cluster takes up the same relative position as
A, no matter what position the latter takes up.
Therefore, when the handle is turned, A
being fixed, the middle gear is stationary.

As we have also seen in our second demon-
stration, which omitted the idler B, the
topmost gear rotated more slowly than A,

while the bottom gear travelled a little faster
than A. To satisfy These conditions when A
is stationary, then obviously they must rotate
in opposite directions when the handle
is turned.-J. R. DORRITT (Smethwick).

SIR,-The simplest way I can think of
explaining how the Ferguson Paradox

Machine works is, for explanation's sake,
taking the idler pinion as having 15 teeth.
When it is carried round the fixed sun wheel
of 6o teeth it must revolve four times on its
axle in the same direction as the arm travels.
As it gears with the 6o -tooth middle wheel of
the cluster, it will propel its 6o teeth in the
reverse direction to which the arm is revolving.
As this cluster wheel has 6o teeth it obviously
will not revolve in space.

When the cluster wheel has 59 teeth, it is
carried 6o teeth in the reverse direction to the
direction in which the arm is travelling, so it
moves one tooth per revolution of the arm in
a reverse direction. Conversely, when the
cluster wheel has 61 teeth, it is moved 6o teeth
in the reverse direction, so it moves one tooth
in the same direction as the arm. The well-
known differential chain -hoist works on the
same principle.-R. F. HEWSON (Rathkeale).

Waterproofing Roughcast
SIR,-With reference to the reply to

J. N. Manchipp (Bristol) in the May -June
issue of PRACTICAL MECHANICS, I think the
best solution to his problem would be the use
of " Snowcem," easily obtained, durable, and
besides being waterproof itself, it seals and
so renders waterproof the surface to which
it is applied.-H. A. PHILLIPS (Winton).

A FIXED -FOCUS DAYLIGHT ENLARGER
(Continued from page 352)

Operation
To use the enlarger, the negative is put

in position in daylight (emulsion side down)
and the apparatus taken to the dark room,
where a sheet of bromide paper is fitted in
the printing frame, back and flap being
closed. Out in the open again, the negative
end is pointed towards any area of clear sky,
the flap raised and a pre -determined exposure
given. When finished, the flap is closed and
in the dark room development carried out
in the usual way.

Club Note
Andover and District Model Engineering

Society
THE Society's exhibition, held a short

time ago, was in every way a huge
success. This was partly due to the support
of the other members of the Southern Federa-
tion of Model Engineering Societies, who
loaned models. The Andover Society was
responsible for the formation of the Southern
Federation, which includes nearly all the
societies in Hampshire and some in neigh-
bouring counties. We extend a hearty
welcome at our meetings to all interested
persons in the neighbourhood, especially
model engineers now serving in H.M. Forces.
Our summer programme includes visits to
the Chapel River Press, McDougall's Mills
and the local gas works. For particulars
apply to : R. Pemble, Hon. Sec., 14, Weyhill
Road, Andover.

REFRESHER COURSE
IN

MATHEMATICS
By F. J. CAMM.
8/6, by post 9/-
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COUERIESGA14

ENQUIRIES
A stamped addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on back of cover, must be
enclosed with every letter containing a query.
Every query and drawing which is sent must
bear the name and address of the reader.
Send your queries to the Editor, PRACTICAL
MECHANICS, Geo. Newnes, Ltd., Tower House,

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

Barium Sulphate : Baume Hydrometer
WILL you kindly give me the following informa-

tion ?
(a) Where can I obtain " commercial " grades of

heavy spar (barium sulphate), alum and silica
in quantities of 14 to 281b. ?

(a) What is a Bourne hydrometer, and how does
it differ from an ordinary hydrometer ?-A.
Southwood (Southall).

THE commodities which you require may be
I-) obtained from the following sources :

Barytes (barium sulphate)
Varcoes Sales Co., Ltd., 13, Worsley Street, Salford,

3, Lanes ; Messrs. James Miller, Sons and Co., Ltd.,
no, Mitchell Street, Glasgow, C.r ; Malehurst Barytes
Co., Ltd., Minsterley, Shrewsbury.
Alum

Messrs. Peter Spence and Sons, Ltd., National
Buildings, St. Mary's Parsonage, Manchester.
Silica (ground)

Messrs. Cohn Stewart, Ltd., Wharton Lodge Works,
Winsford, Cheshire ; The Welsh Silica Co., Ltd.,
Connah's Quay, Flintshire.

For very small quantities of these materials apply
to any firm of laboratory suppliers, such as Messrs.
W. & J. George and Becker, Ltd., 17-29, Hatton
Wall, London, E.C.I.

(a) A Baume hydrometer is simply a hydrometer which
is marked in degrees Baume. Except for determining
sugar contents, it is not greatly in use in this country.
Baume readings are complicated the fact that there
are two Baume scales, a Heavy Baume " for liquids
heavier than water and a " Light Baume " for liquids
lighter than water. Furthermore, the Baume scale
used in Europe is slightly different from that used in
America.

On the " Heavy Baume " scale, o deg. corresponds
to a specific gravity of Loci, and 66 deg. Be corresponds
to an s.g. of 1.842.

On the " Light Baume " scale, o deg. is equivalent
to the s.g. of a no per cent. solution of pure sodium
chloride, whilst 6o deg. Be is the equivalent of 0.745
s.g.

For Bantle degrees which are greater than unity, the
following equation gives the means of conversion

m where m=145 (144 in America)
s'8. d -Bourne reading

Imitation Sea for Model Ships
("AN you inform me of the best way of making"- the imitation sea !for model ships in bottles,
and the' best formula for the mixture ?-Lewis
Burton (Brantley).
'THE imitation sea to which you refer is usually'T

based on gelatine.
Dissolve about zo parts of gelatine (not glue) in

So parts of water, and add sufficient dye to the mixture
to colour it a pale greenish -blue. It is essential, also,
to add several drops of carbolic acid to the mixture to
prevent the gelatine from turning mouldy.

The above mixture sets solid when cold. It is,
therefore, advisable to pour warm into the bottle and
allow to set. If shaken vigorously, it will create
foam, and some of this will remain on setting, thereby
giving a realistic effect. A little common alum may be
added to the liquid to aid its hardening (when set) and
its freedom from mould.

Another liquid which may be used for the same
purpose is sodium silicate (watergiass). This remains
as a very viscid liquid, but in contact with air it very
slowly becomes more or less opaque. However, for
temporary use over a period of months, it may, perhaps,
suit your purpose very well.

Liquid for Petrol -level Indicator
T AM unable to obtain the special liquid for

replenishing the gauge of the hydrostatic
petrol -level indicator on my car. Can you please
let me know of a suitable substitute ?-A.
Pritchard -Williams (Penygroes).
VARIOUS designs of petrol -level indicators employ

various fluids. For example, the Ford hydrostatic
fuel gauge uses as an indicating liquid acetylene tetra -
bromide, a clear liquid of specific gravity of 2.9-3.o
which is coloured by alcohol -soluble dyes.

As an alternative, you can use, also, a mixture of
3 parts (by volume) of ethyl acetate and 2 parts of
castor oil. 4 still better mixture comprises equal

parts of castor oil and ethyl lactate. In either case,
the liquid is coloured by alcohol -soluble dyes.

The latter mixture in particular has a high boiling -
point and a low freezing -point. It is very staple and
it has no effect on metals. It is advisable to use the
purest form of castor oil (medicinal) for this purpose,
since some of the cruder castor oils tend to be acid.

Another gauge fluid comprises a 5o : 5o mixatre of
pure glycerine and diacetone erythritol.

Unfortunately, nearly all the above substances are
difficult to obtain by private individuals at the present
time.

Metallic Seal in Quartz
WHAT is the best way of attaching a metal

electrode to a piece of quartz glass tubing
so as to make it vacuum -tight and heat -proof ?
Also, what is the metal alloy used for the electrode.
-N. Cooper (Birmingham).
By far the best way to get a vacuum -tight metallic

seal in glass or quartz is to use a platinum wire.
This has nearly the same coefficient of expansion as
glass or quartz and no difficulty will be experienced in
making a good and permanent seal. About an inch of
platinum wire costing about three shillings would
suffice. This material may be obtained from Messrs.
Johnson, Matthey & Co., Ltd., Hatton Garden, London,
E.C.1.

Alternatively, there is a nickel alloy which will
suit the same purpose. It is usually coppered. Particulars
of it can be obtained from the Mond Nickel Co., Ltd.,
London, S.W.t. The metal of electrode construction
varies a great deal. It is frequently pure nickel or
nickel alloy, but in other instances it may consist of
platinum, iridio-platinum or molybdenum. The three
latter metals are naturally expensive, but they can be
obtained from Messrs. Johnson, Matthey & Co., Ltd.,
address as above.

It is possible, too, that you may be able to get some
of this material from Messrs. Philip Harris & Co., Ltd.,
Laboratory Furnishers, of Birmingham, or from
Messrs. W. & J. George & Becker, Ltd., t57, Great
Charles Street, Birmingham, 3.

Small Charging Board
CAN you oblige me with particulars of a smalls- charging board suitable for the following
purpose ? I have a small electric charging plant
of 5o volts with 26 large -capacity storage cells,

Switch
0-o

Suppty

0

SWG

Rise W 25 ft
ammeter

ruse

22ft 6.7ft 5.7ft 7+6 ft

I ro
Batteries

On Charge

with cellulose. Can you give me the following
information ?

(a) Where can I get the kind of jelly required,
or, if it is unobtainable, how can I make my own
jelly ? I have heard that it is now possible to
buy a kind of rubber jelly that will last indefinitely.
Can you give me particulars of this ?

(2) Does plaster need priming or treating in
any other way before being sprayed with
cellulose ?-B. Webster (Trentham).
FOR your jelly moulds you should use a strong glue

solution, making the solution as thick as possible.
This will set dead hard. Alternatively, you could use
a solution containing about 3o parts (by weight) of
gelatine dissolved in 7o parts of water.

We have been unable to trace the suppliers of the
rubber jelly which you mention, and we doubt whether
it is obtainable in this country. However, you might
get more information on this point by referring to
Russell Handicrafts, Ltd., Hitchin, Herts.

Strictly speaking, a plaster cast can be painted or
enamelled without any surface treatment other than
ordinary smoothing, but in order to save paint it is
best to brush over the surface of the plaster a pore -filling
material. For this purpose, use a weak solution of
gelatine, say 5 parts of gelatine (not more) in 95 parts
of water. Brush this hot over the plaster surface and
allow it to dry in. Then proceed with the painting in
the usual manner.

Do not forget that all gelatine and glue solutions and
mixtures need preserving if they are to be kept for any
length of time, for without a preserving agent a glue
or a gelatine solution will rapidly become mouldy.
The best preservative agent is ordinary carbolic acid
or lysol, five or six drops to every pint of the solution.

Removing Varnish from Metal: Ethyl
Silicate

TSHOULD be grateful if you could supply
L me with the following information :

(a) The easiest way of completely removing
old varnish from metal without scratching the
metal.

(2) Details of a substance known as ethyl
silicate, i.e., its preparation, uses, etc.-A. F.
Stallwood (Stroud Green).

USE the upturned edge of a copper coin and
gently scrape the varnished surface in one

direction only. If the varnish is old and has become
brittle, it will come away
completely and the underlying
metal surface will, contrary
to being scratched, actually
he burnished. If the varnish
is new and still pliable, you
will have to use a paint -
removing preparation and
mop it on with a soft rag,
subsequently rubbing the
softened varnish away. The
precise composition of the
paint remover will depend on
the nature of the varnish to
be removed. Most of the
paint removers contain
acetone, paraffin wax and a
softening liquid such as ethyl
acetate. Others contain
benzol. Any of these liquids

will soften paint and varnish, but, unfortunately,
they are all most difficult to obtain at the present
time.

(2) Ethyl silicate (silicon ester) is a colourless liquid
which is rapidly increasing in commercial importance.
In the presence of moisture it slowly breaks down,
releasing silica (silicon dioxide), which is a most stable
and resistant inert material. Hence, ethyl silicate
is used increasingly as a stone preservative and a stone
binder. It is used for restoring the stones of ancient
buildings, as a surface treatment for concrete, and as a
moulding material for the production of delicate and
complicated engineering castings.

In the laboratory it is prepared by the action of
ethyl alcohol on silicofluoroform, SiHFs. On this
small scale it is difficult to prepare, but other methods
have been worked out for its industrial manufacture,
so that it can now be obtained at a relatively low cost.
It is manufactured by Messrs. Albright & Wilson,
Ltd, 49, Park Lane, London, W.1, who, no doubt,
would be willing to let you have copies of any available
literature concerning it.

(I)

r- 2 S44! G.

Tapping
Switch

Circuit diagram for a small charging board.-(I. Boyd.)
and I should like to charge four or six small
2 -volt wireless accumulators and at odd times
a 12 -volt car battery from the so -volt storage
which I always keep fully charged.-Ian Boyd
(Kinbrace).
YOUR charging board could consist simply of a

single -pole switch in series with an ammeter
reading up to at least to amps. and a variable resistance
as shown in the diagram, the charging circuit being
fed through two to -amp. fuses.

The variable resistance could consist of lengths of
16, 18 and 22 s.w.g. Glowray resistance wire, as supplied
by Messrs. Henry Wiggin & Co., Ltd., of Grosvenor
House, Park Lane, London, W./. These wires could
be wound in coils of small diameter and connected
up to the back of brass contact studs fitted in an asbestos
or slate panel, with a phosphor bronze or brass moving
contact.

jelly Moulds for Plaster Casting
T AM thinking of making ornamental plaster

figures, cast in jelly moulds and sprayed

.

THE P.M. LIST OF BLUEPRINTS
The "PRACTICAL MECHANICS" 12 FT. ALL -WOOD CANOE. New Series. No. I. 2s. 6d.
The " PRACTICAL MECHANICS " £20 CAR

(Designed by F. I. CAMM),
10s. 6d per set of four sheets.

"PRACTICAL MECHANICS"
BATTERY CLOCK

Blueprints (2 sheets), 2s.
The " PRACTICAL MECHANICS "

BOARD SPEEDBOAT
7s. 6d. per set of three sheets.
A MODEL AUTOGIRO'

Full-size blueprint, Is.

MASTER

OUT -

SUPER -DURATION BIPLANE*
Full-size blueprint, Is.

The 1-c.c. TWO-STROKE PETROL ENGINE*
Complete set, Ss.

STREAMLINED WAKEFIELD
M ON OPLA NE -2s.

LIGHTWEIGHT MODEL MONOPLANE
Full-size blueprint, 2s.

P.M. TRAILER CARAVAN*
Complete set, 10s. 6d.

P.M. BATTERY SLAVE CLOCK Is.

The aboveabove blueprints are obtainable, post free from Messrs. George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2.

An denotes that constructional details are available, free, with the blueprint.



August, 1947 NEWNES PRACTICAL MECHANICS

Softening Spring Water
IREQUIRE to soften about 250 gallons of hard

water daily, taken from a spring. Could you
advise on the best method of softening ?-A. S.
Heywood (Stoke Hill).
Bfar your best and most efficient method of" water -

softening is to use one of the well-known " base -
exchange " processes by means of which the water is
simply trickled through a bed of special filtering medium,
emerging almost tOtally free from permanent hardness.
After a time, the filtering medium becomes " spent."
It is then regenerated by filtering a solution of common
salt through it and, after a subsequent rinsing, it is
again fit for use.

Apparatus and plant for these processes is supplied
by The Permutit Co., Ltd., Gunnersbuty Avenue
London, W.4. We are not, however, aware whether
outfits are yet being supplied to private users. Sofnel,
Ltd., Greenwich, London, S.E., may also be able to
help you in the matter with descriptive and explanatory
booklets.

Moulding Perspex : Varnish Thinners
WOULD you kindly answer the following

queries ?
(i) Is there a chemical which will dissolve

Perspex so that it could be poured into a mould
to set ?

(2) If above is possible, could you suggest a
solution which could be painted on the plaster -
mould to protect it from injury by the chemical
incorporated with the Perspex ?

(3) Where can I obtain aluminium rivets in
small quantities ?

(4) I have some paper varnish which needs
shinning to be usable again. What would you
suggest I use for the purpose ?-F. Metcalf
(Per tsmouth).
( Perspextrichiorergyi rbr,ydaissocvteudreboyf chloroform.eqpans

of acetone and amyl acetate. The solution takes
about three days to do this, but a thick, varnish -like
liquid is obtained. This slowly sets on drying, but.
of course, there is a good deal of shrinkage as the
solvent evaporates.

(2) To protect a plaster mould, dissolve to parts of
gelatine in go parts of water. This will set to a jelly.
It should be used warm, brushed over the mould and
allowed to dry. It can be washed off with water when
necessary. As a matter of fact, however, none of the
above Perspex solvents will injure plaster, so we do not
see any necessity of your going to the trouble of gela-
tining the plaster.

(3) Aluminium rivets can be obtained from the
following firms : Messrs. Thos. Bradley, 72, Great
Hampton Street, Birmingham, it; Messrs. David
Powis & Sons, Ltd., Golden Hillock Road, Spark -
brook, Birmingham, I1.

(4) Since we have no idea of the composition of your
particular varnish, we are rather at a loss to suggest a
suitable thinner. It is very possible that yours is a
.shellac varnish, in which case methylated spirit can
be used as a thinner. If it is an oil varnish, you will
need linseed,oil for this purpose.

We do not know where you can obtain a small
quantity of this specialised varnish since most manu-
facturers nowadays are not disposed to trouble with
small orders. However, you can readily make a good
shellac varnish for this use by dissolving shellac in about
an equal bulk of methylated spirits. Shellac is obtain-
able at most paint and decorators' shops.

Treating Inside Surface of Aluminium
Bottle

CAN you suggest a method whereby I can coat
the inside of an aluminium bottle with a

substance that will not taint the contents, usually
water, as the aluminium does at present ?

I have tried celluloid dissolved in acetone, but
was unsuccessful a form of plating seems to be
indicated.-M. Miller (Kingston).
ACLEAN aluminium vessel is not usually con-

sidered to have the property of tainting fresh
water. We should have been interested to know in
what way the water is tainted by the aluminium, since
aluminium kettles and kitchenware are quite common
nowadays, and are regularly used without complaint.

However, if you are satisfied in your own instance
that the water is, in fact, tainted by the aluminium
bottle, your best lan is to paint the inside of the bottle
with a clear cellulose lacquer. Such lacquer can
nowadays usually be obtained at a local paint .shop.

Alternatively, you can make it up yourself from the
following formula, but we fear that you will have
difficulty in getting hold of the necessary materials :

Film scrap .. 15 grams (or parts by weight)
Ethyl acetate 17
Amyl acetate .. 25
Xylene .. 60
Benzene .. 40
Boiled linseed oil .. 8
Tricresyl phosphate .. 3
Ethyl alcohol

(industrial spirit) 26
Electro-plating is impracticable in your instance, but

you might try anodising the inner metal surface, whereby
you would produce a film of aluminium oxide thereon.
Fill the vessel to the brim with a 3 per cent. solution
of chromic acid. In the centre of the vessel suspend
a carbon rod. The carbon is made the negative pole
and the vessel itself the positive electrode (anode).

33

31

32

Pass an E.M.E. of about 3o volts D.C. for half-hour,
the temperature of the liquid in the vessel being about
40 deg. C. Finally, well rinse the interior of the vessel
in hot water and allow to dry.

Potential Divider for Transformer
IWOULD be much obliged if you could supply

information on the following points :
(i) I have a transformer, output 8 volts to amps.,

and wish to limit the output to 6 volts. I think a
potential divider would be needed. Could you
give me particulars of the resistance required ?

(2) Is it possible to obtain outputs of 2, 4, 6 and
to volts at t amp. by using a potential divider
either on the A.C. or D.C. side of a Westinghouse
full -wave rectifier, with following equipment ?

(a) Transformer, output 22 volt a amp.
(b) Full wave rectifier, input 22 volt A.C., output

12 volt a amp D.C.-J. D. Bird (London, W.C.2).
THE output of the 8 -volt transformer could be

limited to 6 volts by means of a resistance in
series between the transformer and the load circuit. If
the load current is C amps. the ohmic resistance of the

8-6 volts 2
series -resistance required would be C amps. C

ohms.

A potential divider could be used for the same purpose,
but this method is rather uneconomical of power.
With either a series resistance or a potential divider the
voltage at the load will depend on the load current, or
the resistance of the load circuit. This could be com-
pensated for by making the series resistance or the
potential divider adjustable.

The advantage of a potential divider is that the load
voltage could be kept more nearly constant than would
be the case with a simple series resistance. The nearest
approach to a constant load voltage on a varying load
current would obtain in the case of a potential divider
supplying a small load current with a large waste of
power at the divider. The simplest way of controlling
the output voltage of the rectifier is by means of a
resistance connected between the transformer and
rectifier.

Treating a Red -tiled Floor
IHAVE a floor consisting of red quarries.
Jr- When I took over my present house, the people
before me had left the floor covered with old lino.
It has been taken up for quite a while, but every
time it is c'eaned with soap and water, it dries in
white patches. Could you advise me how to
remedy this ?-Mrs. A. Bradburn (Fenton).
WE are sorry to say that there is very little you can

do about your red floor. If you scraped the entire
surface so as to remove the white patches we fear that
they would return again. Your best plan, we think,
is to scrub the floor with plenty of hot soapy water and
a little washing soda. Let the floor dry out thoroughly
and then go over it with a cloth charged with one of the
proprietary red floor polishes which are obtainable
nowadays. " Red Cardinal " polish would, we think,
give you the results you want. It would give the floor a
semi -gloss appearance and we think that you would
only have to re -apply it at monthly intervals.

Metal Filling
WOULD you give me the formula for a good

metal stopper, which I understand I must
have before re -painting my car.-A. Lowe
(Southampton).
IT is not necessary to fill up dents in metalwork

before it is re -painted. However, if the cracks and
dents ale bad you can use the following metal filling :

Gum arabic (powder).. .. 12 parts (by weight)
Plaster of paris
Iron filings (fine) .. .. 12 32

Silica powder (or whiting) .. 64 ,,
Dissolve the gum arabic in a small quantity of water
and with this solution make a thick paste with the
other ingredients. This hardens within a few days
to a water -and fire -resisting coating which may, of
course, be painted or varnished over after a preliminary
smoothing down with fine glasspaper.

Pressure Adhesives
WILL you please answer the following query :

What is the composition of the pressure -
sensitive adhesive which is applied to some
types of envelope ? This substance will only
adhere to itself, and does not feel sticky to the
touch.

I believe that one composition has a rubber
latex base, but there is also a composition which
contains no rubber.-W. E. Poison (Edinburgh).
THE best pressure -adhesives are formulated on a

rubber latex basis-usually a mixture of rubber
latex and a resin plastic. These, as you point out,
will only adhere to a similarly treated surface.

Another type of non -latex pressure adhesive contains
12-25 per cent. of a film -forming ingredient, such as
ethyl cellulose or vinyl chloride acetate combined with
65-35 per cent. of a transparent synthetic resin, such as
an acrylic resin. A little fine silica flour is sometimes
added to give the adhesive an extra " bite."

Unfortunately all the above materials are very
difficult to obtain at the present time, and we know of
no firm which would be willing to supply you as a
private individual.
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Bleaching Shellac
ISHOULD be grateful for the following in-

formation : I have some orange shellac
flakes and I wish to bleach them to make a clear
french polish. Could you please tell me what
process to use ?-J. Mace (Blackheath).
QHELLAC is bleached by the action of chlorine on
L1 it in the presence of air and sunlight. You can
bleach your shellac material in the following way :

Crush the shellac up into the form of fine flakes or
powder and spread it in a large dish or shallow tray.
Cover the shellac with water and bubble chlorine gas
into the water. The shellac will slowly bleach, and the
bleaching action will proceed more rapidly if sunshine is
allowed to fall on to the tray.

If you are unable to obtain or to make chlorine
gas, you may use a solution of chloride of lime. Grind
up chloride of lime with cold water to form a paste.
Then add about three times as much water and stir the
liquid well. Filter it and use the clear filtered solution
as the bleaching agent. Stir the shellac into it in jars,
and then acidify the solution by adding a small amount
of hydrochloric acid. Chlorine will be generated and
this will dissolve in the water.

After the bleaching has been effected by either of the
above processes, the shellac must be most thoroughly
washed in cold water in order to get rid of every trace
of chlorine and/or chloride of lime, and finally allowed
to dry slowly in the air.

Plaster Material: Rubber Moulds
WOULD you please inform me where I can

obtain moulage, the material used for
taking casts of faces, statues, etc I think it is
also known as Egocoll and Hominit.

Could you also let me know how rubber moulds
are made ?-A. M. McCoid. (Hull).
ALL the materials which you mention have a plaster-

of-paris basis, many of this class of material
consisting of nothing else than plaster of paris. We
think you will be able to obtain good, fine plaster
material of the type you need from either Messrs.
Peter Ford and Sons, Ltd., Uttoxeter, Staffs, or from
Messrs. Cafferata and Co., Beacon Hill, Newark -on -
Trent. It is always well to remember that a mere
trace of glue in the water used for slaking these materials
is capable of slowing up considerably the setting time
of the plaster.

Rubber moulds are made by a process of curing
para rubber or, more usually, composition " rubber
containing a proportion of para rubber. The compo-
sition formulw are all secret ones and so, also, are the
practical details of the curing process. We think,
therefore, that the only practical method of getting
rubber moulds is to have them made for you, but
whether you will be able to persuade firms to do this
at the present moment is rather doubtful. Neverthe-
less, for your information, we are appending addresses
of rubber firms who might be willing to undertake this
work : Messrs. F. Reddaway and Co., Ltd., Pendleton,
Salford 6, Lancs ; Schubert Moulding Co., Treaty
Works, Hounslow, Midcbc ; The British Ebonite Co.,
Ltd., Nightingale Road, Hanwell, London, W.7;
The India Rubber, Gutta Percha and Telegraph Works
Co., Ltd., Silvertown, London, E.

Crackle Enamel
IAM desirous of finishing some articles in

crackle finish. Would you kindly inform me
whether crackle enamel is to be obtained and
the methods of using, or, if not now easily obtained,
can you supply a formula ?-E. W. L. White
(Castleford).
CRACKLE enamel is not a commercial commodity

in the ordinary sense of retail trade. The
crackle finish is formed on a metal surface by means
of heat -treatment, the enamel being mixed with a
material which, under heat influence, destroys the
continuity of the enamel film. For this reason it is
very difficult to produce the crackle finish on a small
scale, since the precise conditions are usually maintained
secret.

The incorporation of a metallic soap with the enamel
will produce a crackle finish when the enamel film is
suitably heat treated. About 5 per cent. of alumninim
stearate incorporated with the enamel will provide an
effective " crackle agent." The same amount of
ordinary sodium stearate will also sometimes suffice.

After enamelling, the object is immediately baked
in an oven at to -115 deg. C. until the wrinkles are
formed. Thereafter, the baking is continued at
30o deg. F. for three hours in order to harden the
film and to augment and extend the wrinkles.

Silver Selenide
WOULD you please tell me how to make silver

selenide ? I have silver nitrate and also
selenium (metal).-C. Watson (Bolton).
THE best way to make silver selenide from selenium

and silver nitrate is as follows :
Generate pure hydrogen gas by the action of pure

diluted sulphuric or hydrochloric acid on pure zinc.
Lead the gas over a gently heated bulb tube containing
molten selenide. This will produce hydrogen selenide,
H2Se. The gas is then led into a solution of silver
nitrate, whereby silver selenide will be precipitated
therein.

Another way is to boil fragments of selenium in a
solution of silver nitrate, but this method is not very
efficient.

You should bear in mind the fact that hydrogen
selenide, besides being bad -smelling, is rather seriously
poisonous, and even traces of the gas will often produce
a very bad headache when breathed.
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ELECTRICAL STORES
408, HIGH STREET, LEWISHAM,

LONDON, S.E.13.
Telephone : Lee Green 0309. Near Lewisham

Hospital.
TERMS CASH WITH ORDER.

NO C.O.D.
EX -NAVAL CATHODE RAY RECTI-
FIER UNITS. New and unused, sold for
components which consist of :-2 x .5 ml.
2,500 v., 1 x .1 5,000 v., 6 x 2 mf. 800 v
2 x 8 mf. 800 v. approx. 15 volume con-
trols, various values, approx. 100 small
condensers and resistances, smoothing
choke and 9 v. holders, including 3 EFSO
and I tube base. All components wired and
with the addition of mains transformer
would make a good oscilloscope. Price
551-, carriage paid.
ELECTRIC LIGHT CHECK METERS,
for 2001250 volt 50 cyc. I phase, ideal for
subletting, etc., guaranteed electrically
23 amp. load 1216, 5 amp. 1216, 15 amp. 201-,
20 amp. 251-, 30 amp. 301-, 40 amp. 351-,
50 amp. 451-, 100 amp. 501- each, plus 116

carriage extra.
EX-R.A.F. CRYSTAL MONITORS
TYPE 2. 3 -valve Battery working, com-
plete and ready for use less valves and
xstals, operational frequency depend; on
xstal frequency, condition as new. Price
1916 each, plus 116 carriage. Complete
in carrying case, size 81,in. x 8in. x Sin.
EX-G.P.O. (AMERICAN) VIBRATOR
PACKS. Type M222, 4 volts D.C. input,
output 1001120 volts A.G. 20130 mla. New
and unused, 2716 each, carriage 216.
METERS. All first grade moving coil
instruments, new, boxed, ex -Govt., 0 to
40 volts, with series resistance removed.
5 mla. 151- each, 0 to 10 amps. 151-, 0 to I

mla. 211-. All tin. scale and by well-known
makers.
EX-R.A.F. I.F.F. UNIT (Model) 3002
complete with 10 valves types 3X70E,
IEF50, 4VR65, 2XYT6IA, and rotary con-
verter 12 volts input 450 volts 40 mla.
output. These units are as new. Price
complete, £31101- carriage paid. Ditto
Model 3009, 24 volt input, £3, carriage paid.
EX-R.A.F. MICROPHONE TESTERS.
These consist of a Ferranti 2i in. micoil
0 to I mla. meter with Westinghouse
Rectifier incorporated, calibrated at present
0 to 10 volts, microphone transformer,
jacks, etc., all contained in polished teak
case, size 6!in. x SFin. x Sin. Condition as
new. Price 3716 each.
VOLTAGE CHANGER TRANS-
FORMERS. Ex-Govt.' auto wound.
Tapped 0, 10, 20, 25, 90, 130, 150, 190,
210, 230 volts, 1,000 watts, all tapping at
1,003 watts. New and unused £51101 -
each, carriage 51-.
AUTO WOUND MAINS TRANS-
FORMER (Mains Booster). 1.500 watts
tapped 0, 6, 10, 19, 175, 200, 220, 225,
240 and 250 volts. New, ex -Govt., 15/101-

' each, carriage 51-.
MAINS TRANSFORMERS by well-
known makers. Input 2001250 volts, output
700101700 v., 80 mla. 4 v. 3 a. 12 v. I a.,
30I-. Ditto, 300101300 v., 200 mla. 6.3 v.
20 amps. 5 v. 3 a., 451-. Ditto, 450101450 v.,
150 mla. 5 v. 2 a. 6.3 v. 4 a., 3716. Ditto,
500/01500 v. 150 mla. 4 v. 4 a. 6.3 v. 4 a.
5 v. 2 a., 551-. Ditto, 350101350 v., 120 mla.

v 4 a. 5 v. 7 a. 6.3 v. 4 a., 351-.
EX-R.A.F. RADAR IMPULSE TRANS-
FORMERS (new, boxed). We have no
actual data on these, but believe them to
have an output of 15,000 volts at 3 kW.
for a micro second. A bargain for the
exparimenter at 1016 each. P.F.
EX-G.P.O. Permanent Magnet Moving
Coil Speakers (makers Tannoy), suitable
lor extension or small P.A. work, fitted
in wooden case, 9in. x 9in. x 7in., as new,
2716 each.
EX-G.P.O. VERTICAL TYPE GAL -
VA N OM ETERS, centre zero reading
301013), 716 each, past II-. Mallory 12 volt.
vibrators, new and unused, 716 each.
Electrolytic condensers, 80 mf. 350 volt
wkg., 516 each, post 9d.
EX-R.A.F. R.F. UNITS TYPE IIOA.
New and unused, consisting of 5 valves.
including grounded grid 750 mlcy. tube,
:mall 12 volt motor and numerous other
components, would make very useful
crackers. 551- each, 51- carriage.
EX-R.A.F. AERIAL COUPLING
UNITS, absorption type. Range from
1.2 to 5.3 mlcycles, 101- each, post II-.
VOLTAGE CHANGER TRANS-
FORMERS, auto wound, fully guaranteed,
immediate delivery, all tapped 0, 110, 200,
220, 240 volts, 250 watts, 451- ; 350 watts,
551- ; 500 watts, 701- ; 1,000 watts, 151151- ;

2,000 watts, £81151-.
L.T. RECTIFIERS (new), 6 volts, amp.
716 each, 12 v. I amp. 1016 each, 9d. post.
Instrument Rectifiers, S.H., 10 or 20 mla,
types, 416 each.
SHUNT WOUND D.C. 110 volt
motors, 1,500 r.p.m., approx. 6 h.p.
condition as new, 1716 each, post 21-.

LEARN
TO

EARN
Leave the overcrowded ranks of the poorly paid -let
The Bennett College help you to the top where there is
always plenty of room for the well -trained. Just choose
your career or let us advise you. The Bennett College
with its proud tradition of friendly personal tuition
and its long record of triumphs, is the most progressive,
most successful Correspondence College in the World.
We teach nearly all the Trades and Professions by post
all over the Globe. DISTANCE MAKES NO
DIFFERENCE.

* CHOOSE TOUR. CAREER AND
WE WILL SEE TOU THROUGH
Accountancy Examinations
Advertising and Sales Management
Agriculture
A.M.I. Fire E. Examination
Applied Mechanics
Auctioneers and Estate Agents
Aviation (Engineering and Wireless)
Banking
Blue Prints
Boilers
Book-keeping, Accountancy and

Modern Business Methods
B.Sc. (Eng.)
Builders' Quantities
Building, Architecture and Clerks

of Works
Cambridge Senior School C rti-

ficate
Carpentry and Joinery
Chemistry
Civil Engineering
Civil Service
All Commercial Subjects
Commercial Art
Common Prelim. E.J.E.B.
Concrete and Structural Engineer-

ing
Draughtsmanship, all Branches
Engineering, all Branches, Subjects

and Examinations
General Education
G.P.O. Eng. Dept.
Heating and Ventilating
Institute of Housing
Journalism
Languages
Mathematics
Matriculation
Metallurgy
Mining, All Subjects

Mining, Electrical Engineering
Motor Engineering
Municipal and County Engineers
Naval Architecture
Novel Writing
Plastics
Play Writing
Plumbing
Police, Special Course
Preceptors, College of
Press Tool Work
Production Engineering
Pumps and Pumping Machinery
Quantity Surveying-Inst. of Quan-

tity Surveyors Exams.
Radio Service Engineering
Radio (Short Wave)
Road Making and Maintenance
Salesmanship 1.S.M.A.
Sanitation
School Attendance Officer
Secretarial Examinations
Sheet Metal Work
Shipbuilding
Shorthand (Pitman's)
Short Story Writing
Social Werare
Speaking in Public
Structural Engineering
Surveying
Teachers of Handicrafts
Telecommunications

(City and Guilds)
Television
Transport Inst. Examinations
Viewers, Gaugers, Inspectors
Weights and Measures Inspectors
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.

COUPON. CUT THIS OUT
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IF YOU AT-
TEND TO THIS
NOW IT MAY

MAKE A
WONDERFUL
DIFFERENCE
TO YOUR
FUTURE.

Name

To Dept. 76, THE BENNETT COLLEGE
LTD., SHEFFIELD

Please send me (free of charge)

Particulars of

Your private advice
about

(Cross out line
which does
not apply)

PLEASE WRITE IN BLOCK LETTERS

1.1 Address

-1111MMMJNIMIMMMIMIMMII In IMINONIMI MINE IIII MI MI  IS Ile III.

74e Caller with a as well as brains
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Some Interesting Offers b

ELECTRADIX
MICROPHONE INSETS. Sur-
plus G.P.O. Insets, latest pattern.

metal clad 2in.
dia., 216 each.
Transformer,
416. Hand mikes
in moulded
bakelite case,
416. Tannoy

hand mike, multi carbon type with
switch in handle and cord, 1216.
Special Transformer, 816.
RELAYS. We have a large stock of ex-
G.P.O. Relays, 30 ohms. 2 make 2 break
contacts, 51- each. 1,000 x 2,000 ohms
models with various contacts from SI- each.
Send us your enquiries. Siemens high
speed keying relays, two 500 ohms coils,
51- each.
SWITCHES. Dewar key panel type
8 -pole C.O. flush fitting, Si-. Yaxley 3 -
pole 3 -way, 316
8 -pole 1 -way, 316
D.P.C.O. toggle
switch 250 v. I

amp., flush
panel, 313; 8 -way
Lucas switch box, 316 ; 6 -way, 31-. S.P.C.O
Toggle switches, 213.
TRANSFORMERS. B.T.H. 2001230f250
volts, 50 cycles input, 2 volts 20 amps., and
75 volts 6 amps. with 15 taps from 7! to
75 volts, all in first class condition, Ellin.x
9in. x 6in., weight 601b., 701-. 2 K.W.
400 volts input, 220 volts 50 cycles output,
tapped every 25 volts, £811010. Auto
Transformers 2301110 volts 50 cycles,

I K.W., £711010 ; 300 watts, 651- ; 150 watts,
351- ; 85 watts, 251-.
MOTORS. 230 v. ACIDC Sewing machine
motors, 1120 h.p. totally enclosed, adjustable
brush gear with pulley belt and bracket,
£411010. 1127 h.p. 230 volt ACIDC motors,
4,000 r.p.m. with 3 -hole base plate, £311510.
D.C. MOTORS. 1112 h.p. 220 volt shunt
wound, 251-. Fan Motors, large bulkhead
type, 110 or 220 volts. 351- each.
D.C. GENERATORS. 12 volts 10 amps.,
£4. 30 volts 5 amps., £511010. 100 volts
30 amps., 1,100 r.p.m., £15. 24 volts
40 amps., £10.
HAND MAGNETO GENERATORS,
output approx. 70 volts 25 ma. A.C. perm.
steel magnet wound armature driven by
gearing in handle, 101- each.
FANS. D.C. table fans, 110 volts oscillating
type, I2in. blade and guard, 551-. Few
smaller 220 volt 10in. table fans, 451,
SEND -RECEIVE Hand-com. All -metal
field type, the famous No. 16 Govt. pattern
as used in field telephones, mike and ear-
piece with damaged finger switch, reduced
to 5/- each, no cord supplied. 4 -way
ex-G.P.O. Cord, Sft. long, 216.
AERIALS. 7122 copper aerial wire, 50ft.,
31- ; 100ft., 516 ; 30ft. indoor aerial wire,
on reel, 1/- ; 30ft. single spiral copper
indoor aerial, 119 ; twin with bakelite
endpiece and loop, 216 ; Egg and Shell
Insulators, 3d. each. Lead-in wire, rubber
covered, 31- dozen yards. Earth Clips for
water pipe fixing, 9d. each.
CRYSTAL DETECTORS. Semi -perm,
perikon detectors, 216. Spare crystals, 116.
Catswhisker detector, 216. Spare crystal,
II-. Multiple detector arm, choice of 6

Catswhiskers, 116.
CRYSTAL SET. The
Lesdix Bijou Crystal set
in bakelite case, semi -
perm. detector, con-
denser tuning, 151-.
Headphones, 2216 pair,
with cords.

G.P.O. CONNECTION STRIPS, solder
tags, telephone type moulded base 60 -way,
316 ; 10 -way R.A.F. terminal strips, bakelite
219.
MAGNETS. D.C. Electric Magnets,
weight 10 oz., lift on 2 volts, lb., 4 volts
3 lb., 6 volts 4 lb., new surplus, 716 each.
Permanent powerful flat bar magnets,
2in. x lie. x 6in., drilled 2 holes each
end, for any pole pieces, 21- pair. The
wonder Midget magnets, Alin perm steel
disc. ; in. dia., thick, with 31I6in.
centre hole, 316 each. Large stock of
Horseshoe magnets. Send for special
Magnet Leaflet " P.M."
MORSE PRACTICE KIT. Key, buzzer
and lamp on bakelite base, 101-.
BUZZERS. Practice type tunable, in
metal case, 716. Bakelite case buzzers, 3/6.
The tiny Townsend high note wavemeter
buzzer, the smallest ever made, 51- each.

Please include postage for mail orders

ELECTRADIX RADIOS
214, Queenstown Road, London, S.W.9

(Late Queens Road)
Telephone ; MACaulay 2159
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3lin, Parallel
vice with
hardened
jaws.

1611T
oafs

ONE
2 Pipe vice lin. to

2in. with hard-
ened reversible
grips.

3Tube Rod and
strip bender..

4 Cable Rod and
Pin Cutter.

5 aFnlavtnas.nd conical

AScrewing
""' machine.

7 Cable Stripper.

8 Punching.

too

One ingenious, compact unit doing the
work of many tools with equally good
results. Saves in first costs, saves space,
saves time. Send for FREE illustrated
leaflet and judge for yourself how a DLP
Tool will pay for itself over and over again.

Trade Enquiries Invited

HAMILTON MOTORS
(LONDON) LTD.,
466-490 Edgware Road,

London, W.2.
PADdington 0022. Multi -Purpose

HIGHSTONE UTILITIES
CRYSTAL Cur latest Model is

a REAL RADIO
RECEIVER, which
is fitted with a
PERMANENTCRYSTAL
DETECTOR.
WHY NOT HAVE
A SET IN YOUR
OWN ROOM OR
AS A STAND-BY ?

-9/8, poet ed.
DE LUTE RE-
CEIVER In pol-
ished oak cabinet,
18/6, post 8d.

Spare Permanent Detectors, 2/- each. When or-
dered separately, 9/6. Postage, 3d.

.0003 Pre-set Condensers, 2/-, poet 3d.
Headphones, brand new, leading makes 15/-, 23/.
and super -sensitive 30/- a pair, postage ed. Single
Earpiece (newt 4/6 each, postage 8d.

SETS

MICROPHONES
Just the thing for Impromptu concerts, room to
room communication, etc. Bakelite table model,
6/9; Suspension type, 8/6. Post 68. Super Model
on stand, 12/8. Fitting Instructions Included.
Mike buttons, 2/8. Transformers, 8/6. Public
Address Transverse current Mike, 87/6, Post 1/-.
All microphones have transformer Incorporated.

MORSE KEYS AND BUZZERS
Standard size keys aired to work Buzzer or Lamp,
Chromiumplated, 7/6. No. 2 Single Coil Buzzer, 2/8.
No. 3, Heavy Duty Double Coil, 4/9,post 3d.

BELL TRANSFORMERS
These guaranteed trans-
formers work from any
A.C. Halm, giving 3, 5
or 8 volts output at 1
amp., operate bulb,
buzzer or bell. Will

supply light In bedroom or
larder, etc. PRICE 7/-. Poet ed.

BELLS, for use with either the
above or batteries, 6/-. Post 68.

SOLDERING IRONS
Adjustable Bit, ail parts replaceable and fully
guaranteed. 200/250 v., 60 watts, 9/6 110 watts,
12/6, post 6d. Small Soldering Irons, for use
on gas. 1/4. Post 4d. Resin cored solder for easy
soldering, 8d. packets, or 1lb. reels, 61, Postage
extra.
SEND H. S.A.E. FOR ILLUSTRATED LIST H.P.
OF USEFUL ELECTRICAL ACCESSORIES. Money
refunded if not completely satisfied. Letters only.
Please include postage, any excess will be refunded.

HIGHSTONE UTILITIES,
58, New Wanstead, London, E. II

ELECTRIC ENGRAVERS. -Powerful
instruments in cylindrical case, on
stand with spring attachment and
switch. Suitable for dog collars; tool
marking, etc., 4-6 volt model, price
55/- : A.C. Mains model, 200-240 volts,
75/-, postage 1/-.
PHOTO -ELECTRIC CELLS. -For all
sound films, high fidelity production,
speech and music. Large tube, 4 -pin
base, 2Sin. x 1M. Price 38;-. Small
tube, 2 terminal base, 131n. x lin.
Price 30/-.
COMPLETE OPTICAL SYSTEM for
35 or 16 mm. sound film, tin. long,
Sin. diam., projects, 0.001in. light
image. Price 82/17/6.
BATTERY CHARGERS FOR A.C.
MAINS. FOR CHARGING 2 -volt accumu-
lators at I amp. Parts with diagram,
12/6. Complete. 21/6. Postage 10d.
FOR TRICKLE CHARGING CAR
CELLS, parts with diagram. Output
if amps. for 6v. cells, 30/- set. For 12v.
cells, 35,- set. Larger sizes quoted for.
MINIATURE HEAD-
PHONE. Reproduces
equal to best 'phones.
Fits into ear, does not
require headband. Two
nipples large and small.
10 ohm or 1,000 ohm.
Black or flesh en-
amelled. 4ft. cord.
Price 39'-.
ECONOMIC ELECTRIC CO.,
64, London Road, Twickenham,
Middlesex. Tel.: POPesgrove 1318

"OSMOR"

PACK
SMALLEST & HOTTEST

3 WAVE COIL PACK
33/-

S'het. or T.R.F.,
with drawings

Send for Literature
MORGAN, OSBORNE & Co., Ltd.
Southview Road, Warlingham,

Surrey

HAllam
ipper- chew Pond Pugh,

EASILY MADE FROM OUR CASTINGS.

J. HALLAM & SON
UPTON, POOLE, DORSET.
MINIATURE PETROL ENGINES for

Aeroplanes and Speed Boats.
Send 3d. fur new list.

PERFECT PASTIMES FOR
PLEASURE AND PROFIT

Crinothene-Cellulose Acetate -Parch-
ment -Plastics -Lampshade Frames and
Patterns -Raffia -Plastic Leather -Toy
Models -Materials, tools and fittings
for Crafts that are different.
Send If- for copy of the Magazine

CRAFTWORKER.
(includes full price lists)

Ask for a FREE copy of instruction
leaflet, " How to Make Ear -clips."

H OMECRAFTS (Dept. 2), The
Broadway, Broadstairs, Kent.

RATCHET & REVOLUTION

COUNTERS
Ask for

Leaflet No. 18(5
Speed up to
6,000 r.p.m.

B. & F. CARTER
&Co, Ltd., Bolton 5

POST RADIO
SUPPLIES

offer from stock :-
COPPER INSTRUMENT WIRE.
ENAMELLED 17 S.W.G.-42 S.W.G.

TINNED & FUSE, 17 S.W.G.-42 S.W.G.
COTTON COVERED, 18 S.WIG.-

45 S.W.G.

SILK COVERED, 16 S.W.G.-46 S.W.G.
Above include most odd &loges.
SCREWS, NUTS, WASHERS, soldering
tags, eyelets, rivets, etc.
EBONITE & LAMINATED BAKELITE
PANELS.

COVERED WIRES, FLEXES, etc.
CRYSTALS, PERMANENT DETEC-
TORS, etc.

EARPHONES, etc., etc.

List free. Trade supplied.

POST RADIO SUPPLIES,
33 Bourne Gardens, London, E.4.

0
A necessity for

every home mechanic
motorist, etc.

Size 4Z in. x 3 in. Robustly
made from in. mild
steel. Jaws open to 3 ins.
Easily fixed with 2 screws.
Money back if not satisfied.

Trade enquiries invited

E. CRETEBOND ENGINEERING
LTD.

13. ORANGE STREET, LONDON, W.C.T.

916
Carr.
Paid

LABORATORY
APPARATUS

CHEMICALS
For Experimenter and Student
Send Id. S.A.E. for Latest Apparatus

Price List

VICSONS & Co.,
Dept. Lab. P.M.

114, PINNER ROAD, HARROW,
MIDDLESEX

NOW IN STOCK -4 -volt Motor
"Rev." " Electrotors " Type 240

Price 8/6 ea. Post 4d.
See article P.M. July, page 301

Trade also supplied

ALL -DRY BATTERY PORTABLE
Four Valve Superhet.

NEW CIRCUIT AND MANUSCRIPT2/6
All the

FAMOUS DORSET " CIRCUITS
Now 2/6 as below.

The most comprehensive diagrams and
instructions ever printed.

Five valve A.C. or A.C./D.C. Superhet.
Three waveband with pick-up.

Four valve All -dry Battery Superhet.
1.4v. Valves. Three waveband.

Six valve A.C.,D.C. Amplifier. Super lob,
marvellous volume.

Theoretical circuit and price list 2(d. each.

WEIDONA RADIO
Accessories

Ltd.
Temporary Address, 49, North Street,

PORTSLADE, BRIGHTON.
THE WORLD'S GREATEST BOOKSHOP

0. FOR- BOOKS
New and secondhand Books on every subject

WE BUY BOOKS, TOO
119-125, CHARING CROSS ROAD,

LONDON, W.C.2.
Gerrard 5660 (16 lines). Open 9-6 (inc. Sat.)

PELMANISM
for

Courage and Clear -Thinking

The Grasshopper Mind
YOU know the man with a

" Grasshopper Mind " as
well as you know yourself. His
mind nibbles at everything and
masters nothing.

At home in the evening he tunes
in the wireless -gets tired of it -
then glances through a magazine
-can't get interested. Finally,
unable to concentrate on anything,
he either goes to the pictures or
falls asleep in his chair. At the
office he always takes up the easiest
thing first, puts it down when it
gets hard, and starts something
else. Jumps from one thing to
another all the time.

There are thousands of these
people with "Grasshopper Minds"
in the world. In fact, they are the
very people who do the world's
most tiresome tasks -and get but
a pittance for their work. They
do the world's clerical work, and
the routine drudgery. Day after
day, year after year -endlessly -
they hang on to the jobs that are
smallest -salaried, longest-houred,
least interesting, and poorest-
futured !
What is Holding You Back ?

If you have a " Grasshopper
Mind " you know that this is true.
Even the blazing sun can't burn
a hole in a piece of tissue paper
unless its rays are focused and con-
centrated on one spot ! A minced
that balks at sticking to one thing
for more than a few minutes
surely cannot be depended upon
to get you anywhere in your years
of life !

Half fees for serving and ex -service
members of His Majesty's Forces
(Apply for Services Enrolment Form)

The tragedy of it all is this ;
you know that you have within
you the intelligence, the earnest-
ness, and the ability that can take
you right to the high place you
want to reach in life ! What is
holding you back ? One scientific
fact. That is all. Because, as
Science says, you are using only
one -tenth of your real brain -power.
What Can You do About It ?

Here is the answer. Take up
Pelmanism now ! A course of
Pelmanism brings out the mind's
latent powers and develops them
to the highest point of efficiency.
It banishes such weaknesses and
defects as Mind Wandering, In-
feriority, and Indecision, and in
their place develops strong, posi-
tive, vital qualities such as Opti-
mism, Concentration, and Reli-
ability, all qualities of the utmost
value in any walk of life.

The Pelman Course is fully
explained in " The Science of
Success." The Course is simple
and interesting and takes up very
little time. You can enrol on the
most convenient terms. The
book will be sent you, gratis and
post free, on application to -day to :

Pelman Institute
(Established over so years)

130 Norfolk House,Wigmore St.
London, W.I
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Modeleraft
MAGAZINE AND
LIST, NUMBER 3

(Exhibition Number)

Coloured card cover. Nearly

400 items listed (plans, plan -
books, kits and accessories),

including many new items.

48 pages. Articles by the

master -hands of the craft :

John Ahern, Laurie Price,

K. M. Blake and others. Notes,
news, hints. Direct from your
modelshop or on our stand at
the Model Engineer Exhibition.

Price : One Shilling

Modelleraft LTD.
77(L) Grosvenor Road

LONDON, S.W.I

Make a point of noticing how many Clubmen and
Clubwomen prefer to ride on Dunlop than on
any other cycle tyre.

ride on
DUNLOP

VULCANIZER MODEL CT
Repair Synthetic Tubes by vulcanization say the authorities. The
AUTOTHERM Vulcanizing Outfit is complete, repair and heat
units in one, everything provided but match for lighting. Punc-
tured bicycle and motor -cycle tubes repaired, also football
bladders, hot water bottles etc. By the AUTOTHERM method
the damage is sealed, reinforced and vulcanized in a few minutes
at the roadside or elsewhere. It's simple, scientific and inter-
esting. Note the low price. Sold by any good dealer or write

to us for name of stockist if you have difficulty.
Enquiries invited from the Trade.

716 RETAIL A

PRODUCT
Sole Distributors :
UNI-GUN LUBRICATING EQUIPMENT LTD.
2, South Audley St., London, W.1. Telephone GROsvenor 4551.

Higher and
Higher

stands the reputation of
Harbutt's " Plasticine." For
more than fifty years it has
been the only reliable material
for model makers of all ages.
Whether for home amusement
- designing - experimenting
-or the handyman, " Plasti-
cine " is indispensable. Be-
cause it is ever -plastic and
hygienic, " Plasticine " has
hundreds of other uses, and it

never deteriorates.

'Plasticine'
HARBUTT'S PI.ASTICINE LTD.,

BATHAMPTON, SOMERSET.
LONDON : 68, Victoria Street, S.W. r.
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All letters should be addressed to
the Editor, " THE CYCLIST,"

eorge Newnes, Ltd., Tower House,
Southampton Street, Strand, London,

W .C.2.

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

New Secretary for the R.T.T.C.
THE resignation of Mr. S. Amey as

General Secretary of the R.T.T.C.
since 1944, raises the question of

whether, when the new appointment is made,
efforts should not be made to place this body,
at present lacking international recognition,
on a businesslike basis, with a full-time
paid secretary and London offices.

Mr. Amey has filled the post of general
secretary with enthusiasm, energy and distinc-
tion and we are not surprised to learn that
for business reasons he finds it necessary to
terminate his engagement. Whilst his resig-
nation has been accepted with regret, which
will be all the more keenly felt because he
was an extremely able secretary, we wonder
whether those who partake in time trials
fully appreciate the vast amount of work
which goes on behind the scenes in organising
even the comparatively small pastime of time
trials.

At present most of the officers have to work
from their homes and the whole organisation
is run in an amateurish way. If it is to be
considered as a national sport it must have a
full-time secretary who can give his entire
energy to the organisation, and prompt
attendance to the mass of correspondence
which must descend upon him.

Committee meetings are infrequent and
delays are therefore inevitable under the
present scheme. 'Other bodies have offices
and full-time secretaries and we see no reason
why those who wish to indulge in time trials
should not pay for such services. They are
getting a good deal too much for nothing.
They expect men to give up almost entirely
their leisure hours in their interests, but
the time comes when these voluntary or
part paid services interfere with the livelihood
of the officials concerned. Under the present
method it is likely that every two or three
years the R.T.T.C. will be looking round
for a fresh secretary, and frequent changes
in this important post are bound to lead to
confusion and inefficiency.

The Committee is advertising the vacancy
and is prepared to hear from interested
persons. Here again, however, they are
expected to write to another official at a
private address. Surely the correspondence
of a body which claims to be national should
have a centralised address to which all corres-
pondence should be sent for redistribution
to the respective officials. We hear com-
plaints that whilst one officer of this club
attends to correspondence promptly another
may hang on to it for weeks before it receives
attention.

The prompt answering of letters is an
ordinary business procedure. Cycling clubs
are all run by honorary officials who are not
always too businesslike in answering letters.
They should not be encouraged into the belief
that they are no worse than their controlling
body.

The time has come, therefore, when the
R.T.T.C. should set its house in order. Its
experimental period is over, and it hopes to

stay. Like the N.C.U., however, it may find
itself in a moribund condition in a few
years, when massed start racing has entirely
established itself as the chief road sport.
Certainly it has exhibited greater enterprise,
greater energy, and greater business acumen
than all of the other bodies put together-
even to starting its own journal. The
methods of other bodies at present have been
to endeavour not to improve their own
particular sports to make membership more
attractive, but by devious means, not always
in accord with the spirit of true sportsmanship,
to get massed start racing suppressed.

Unsuccessfully, however, for if massed
start racing is suppressed time trials will go
too, and they will be hoist with their own
petard.

Massed Start Racing
TIME trials have a place, albeit a small

one, in the pastime of cycling. The part,
however, can never be greater than the whole ;
the minority will never be able to govern
the majority. Massed start racing is here
as a modern development, required and
wanted by the mass of cyclists, and it attracts
larger crowds and greater publicity than the
hole and corner time trials which those old
men who regard themselves as the proprietors
of cycling sport would like to see continued
in perpetuity on the lines laid down when
a cyclist cowered at the very sight of a
policeman.

Of course, things will change as these old
men in the course of time pass away and
younger men with a more modern outlook
fill their places. But that time is not yet.

Had the N.C.U. not thrown road sport
overboard in its trembling and aspenlike fear
of the police many years ago, there would be
no need to -day for men to have to undertake
honorary work for a national body. Look
at the R.T.T.C. Handbook and the large
number of addresses to which a club secretary
has to write. There is a chairman, a hon.
auditor, a hon. treasurer, a secretary, and an
assistant secretary, all operating from different
addresses. Some are not on the telephone.
In fact, it is not possible during normal
business hours to get into telephonic com-
munication with any member of the R.T.T.C.
Usually one has to ring them at their business
premises, which is not only unbusinesslike
but unfair to the employers. It must interfere
with the official's work for which he is paid.

Small Clubs
THE industry owes a lot to cycle sport,

and it should contribute to a fund to
enable the R.T.T.C. to function properly
and to have such money available as will
enable them to develop the branch of road
sport they represent. Small clubs with
membership of under zo have not the funds
available to contribute much to the central
office. As a result the work is thrown back

By F. J. C.

on honorary officials who have to make
disbursements and then draw their expenses
This is an equally unsatisfactory arrangement.
We also think that the R.T.T.C. should
publish its own house journal as by this
means it would save itself a considerable
amount of money on postage and duplicating,
because member clubs would receive their
official announcements by this means and
have a permanent record of club news and
national committee decisions.

The Annual Handbook issued by the
R.T.T.C. is badly produced. It lacks vital
information. Any amendments, changes of
address, etc., have to be notified to club
secretaries through the post, and this throws
an added burden upon the secretary. The club
journal would relieve him of a great deal of
this work. However, those interested in the
post now advertised and who feel they have
the necessary qualifications should write to
Mr. W. H. Townsend, too, Betham Road,
Greenford, Middlesex.

In selecting the new secretary we hope that
the R.T.T.C. committee will insist upon a
telephone being installed, that correspondence
is promptly attended to, that committee
meetings are regularly called, and that the
successful applicant is on probation for a trial
period. If after that lapse of time he is found
to be satisfactory, he should be prepared to
take the job full time for a salary for a period
of years. Muddle must result from the
frequent handing over of club documents
from one secretary to another. It is time there
was stability about this organisation.

Perhaps in due time the B.L.R.C. will
take over the R.T.T.C., the N.C.U., and the
R.R.A. Our criticisms of the R.T.T.C.
equally apply to the R.R.A. and its multi-
farious counterparts throughout the country.
If a Records Association is necessary, one
only should suffice. You do not need a
Scottish R.R.A., a Northern R.R.A., a South-
ern Counties R.R.A., nor any of the other
bodies which exist at present to homologate
records over local areas. One national body
only, controlled on businesslike lines, is all
that is required.

Track Racing
TRACK racing, as we see it, will die a

natural death within the next few years.
It is unprofitable, nearly always runs at a
loss because of the poor gate, is badly managed
and badly promoted. The two rival forms of
sport left, time trialling and massed start,
now compete as to which will be the final
form of road sport.

Attempts at road records we all know leave
little opportunity for the amateur plowing
his lonely furrow. It is only the professional
man backed by a large manufacturer who can
afford to train and to wait for the favourable -
opportunity and to have available a plenitude
of spares, helpers, and cars. The expenses of
breaking records are fairly heavy, and few
amateurs can afford it.
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Bridge Plan Abandoned
AFTER various changes of mind, Bedford 'Town

Council have decided not to proceed with the
erection of a light cycle and foot bridge over the river
between Queen's Park and Kempston. It was suggested
that a Bailey bridge would suit the purpose but during
the recent floods the water reached a foot above the
level of the roadway of the proposed bridge and it would
probably have been swept away. It is now proposed
that an all-purpose bridge to carry all normal traffic
shall be built.

lob for Cycle Dealers?
OLEF.THORPES Road Safety Committee members
kJ have become concerned at the number of local
schoolchildren who rattle to school on cycles which
appear to he in danger of an early collapse and they
propose that no child should be allowed on the road
without a certificate issued by the committee to say
that his or her cycle is in a roadworthy condition. The
committee have approached the police and local cycle
dealers on the matter of these inspections. The police
are willing to make the inspections at intervals but
could not do so regularly and they suggest that the
cycle dealers would be far more competent at the
work.

On the Move Again
THE ancient market cross at Epworth, well known

to riders through this small North Lincolnshire
town, is probably going for a little journey in the
interests of road safety. It is suggested that the cross,
reputed to be one of the crosses from the base of which
John Wesley preached, should be moved towards the
centre of the market -place and put on an island, in
order to give a freer traffic flow.

Improved Facilities at Stations
APPROVAL has now been given by the Ministry

of Transport to the provision of better accommo-
dation for cycles which are temporarily left at railway
stations, and over five hundred stations are affected.
All that remains now is for porters to be given a lesson
or two in cycle handling, as it does not make for pleasant
feelings when a rider returns to collect his machine and
finds lumps of enamel have been chipped from the
frame.

Have You Seen a Buglet?
xAR. J. B. GOODWIN, of Stamford, Lincs, is the

proud possessor of that unusual " musical "
instrument, a buglet. This instrument was used by
the leader of cycling clubs, after the manner of the
coach horn, and warned pedestrians and riders of
nervous horses when the club riders were about to
enter a town or village. This particular buglet which
NB. Goodwin owns was presented to the now' defunct
Stamford Cycling Club, in 189o, by Mr. J. L. Rollings,
of Stamford, who was for many years a prominent
cyclist and cycle dealer in the town and died about
three months ago.

Too Hot to Handle
QHORTLY after a Coalville (Leics) police constable
.s3 had missed Ins cycle from where it had been
left outside a house at which he had been making
inquiries, the machine was found abandoned on the
other side of the town. The thief, no doubt, had
suddenly realised that he was riding a policeman's
bicycle and that the results might be very serious for
him if he got caught.

Death by Four Inches
CYCLING along a thin. gap between the railway track

and the edge of a viaduct, Frederick William
Lsongstaffe, of Radwell, Bedfordshire, overlooked the
fact that the width of his handlebars was zoins. A

train came along, caught
the handlebars and swept
the rider to his death before
he could do anything to
save himself. A verdict of
accidental death was record-
ed at the inquest at
Sharnbrook.

Teaching the Children
AS part of a special Road

Safety Week, held at
Kempston, Bedfordshire, a
number of children were
given rides in police patrol
cars to improve their road
sense and to let them see
some of the dangerous
antics which children are
liable to get up to when

'cycling. These free rides
are very popular with the
children, but it is to be
hoped that they will not be
lured away from their cycles
when they grow up to ride
about the countryside at
speed seeing nothing, en-
closed in airless mobile
greenhouses.

Cycle Pioneer
ALAST connection with

Thomas Humber,
pioneer cycle manufacturer,
has been broken by the
death of his only daughter,

Miss Emma Humber, of Hampton.
Humber began the manufacture of cycles in his

backyard at Nottingham, after seeing a French model
at the Paris Exposition in 1867. In twenty years the
number of people employed in his business grew
from 8o to 2,00o, and a limited liability company was
formed.

Less of a Surprise
CYCLISTS riding near the well-known Surprise

View in Derbyshire, just outside Sheffield,
have often received an unpleasant surprise owing
to the selfishness of motorists who have parked their
cars in all kinds of crazy positions and then suddenly
draw into the roadway when they want to move off
again. Now, however, it is proposed that the piece
of moorland near the Surprise Rocks shall be banked
off and all parking there prohibited. Motorists will
have to park nearer to the 'road's Mouth, and in this
way it is hoped to reduce the
number of accidents there :this
summer.

Short Memories
ALTHOUGH he considers the

schools do very good work
in training the children in road
safety precautions when cycling
or walking, Sir William Brocking-
ton, Director of Education for
Leicestershire, thinks that when
the children are away from school
they are apt to forget their
training a little. " While going
to and from school they are in the
atmosphere of school influence,"
he said, " but during holidays
and when not going to and from
school they forget all those ex-
cellent lessons which I have seen
them observe moat meticulously
when ' on parade '."

Efficiency !
A SHORT time ago the railway

authorities refused to consider
a suggestion that hooks for holding
cycles in luggage vans and pre-
venting them from getting
damaged should be fitted on
the grounds that insufficient
cycles were carried to make the
suggestion worth while. Now,
according to the Minister of
Transport, the railways can
produce no figures showing the
number of cycles carried by rail
last year, which makes their
argument against cycle hooks
rather fatuous.

No Comparison
" A GOOD cycle is worth

" nowadays as much as a
secondhand car at prewar prices,"
said a speaker during an address
to Bedford Chamber of Trade.
And, lie might have mentioned,
far healthier and much less of a
drain on the pocket.

Miles and Miles
MISS MARY LAW, of New -

borough. near Peterborough,
who has just retired after 24
years as a teacher at 'rhorney
School, seven miles away,

estimates that during this period she has cycled over
12,000 miles to and from school. She has never

once failed to get through, even during the worst
weather, and when she could not ride all the way
she would ride a little and walk a little, but she got to
school in the end.

His Handicap
BAAD attack of sciatica on the eve of the Amateur

Championship of the Northamptonshire Golf
Union nearly proved the undoing of one of the com-
petitors, Mr. C. S. Catlow, but he refused to be beaten
and cycled round the course at Church Brampton,
Northants, to draw his match. When the replay
comes off he hopes to be able to go round in the nortna
way.

Delayed Action Conscience
'THREE years after he had stolen a cycle lamp from
1- a machine left standing outside a public house
at Armthorpe, Yorkshire, a colliery worker went to
the local police station and said, producing the lamp :
" I want to admit stealing this lamp." He was subse-
quently fined at Doncaster West Riding Police Court
for this and another theft.

Bargain Day
OVER soo cycles, formerly used by the Army an 1

R.A.F., were included in the sale of surplus
Government transport held at Kirmington, Lines.
The machines were sold either singly or in batches
and the average price realised by each machine worked
out at £2 5s.

Pneumatic Tyres Handicap
SPEAKING

at the dinner of the Old Wyggestonian
Association of Wyggeston School, Leicester, Mr.

'I'. Kingdom, a former headmaster, mentioned some
cycle races which were held at the School in 1893.
Some of the machines had solid or cushion tyres,
while one or two, right up to date, had pneumatic
tyres, but the riders of cycles with pneumatic tyres
had to pay for their foresight by being handicapped
40 yards in the various events. But even then they
were well in front.

Matron Worse than Fine !
" j THOUGHT it was better to be caught by the

A police than by the matron," said a Loughborough
(Leics) College student who was caught by the police
for riding without lights. He told Loughborough
magistrates, who fined him tos. for the offence : " If
I had been late, it would have meant a most unpleasant
few minutes in the matron's inner sanctum, so I took
the risk and cycled without a !iglu."

Australian ex -
lost the sight of
Guinea, and his
The bicycle was

cycling

Flight Lieut. Roy Walters, of Melbourne, who
both eyes and had his left arm shattered in New

wife out on their novel bicycle made for two.
designed by Walters to enable himself to enjoy
trips with his wife and three daughters.
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Around the Wheelworld

The Veterans' Ride

THE roo in 12 hours promoted by the
C.T.C. in June was the seventh of the

series, and I cannot help feeling that these
rides are a great mistake. It is no achievement
to be able to ride too miles in 12 hours-an
average of 81 miles an hour. On the other
hand the vanity of many of these old cyclists
is appealed to. They like to feel, or at least to
give the impression to younger riders, that
they are still able to do at 60 or more what
they did at zo. Why is it that so many of these
veteran cyclists are so inordinately conceited
because they ride a bicycle ? Have they not yet
learned that children of five are now doing it,
and that the period when it was considered
skilful to ride a bicycle is long past ?

The C.T.C. seems inordinately proud of
the fact that one of its councillors was
seventh in the event. Surely nothing very
much to be proud of in that, is there ? I
should have thought that any " veteran "
over the age of 5o years (one of the
qualifications for the event is that entrants
must be over 5o years of age) would have
been capable of being in the lead, and that
there would be a massed finish of veterans.

The condition of some of them at the end
of the race was not a good advertisement for
these veteran riders. There were 92 starters
and five failed to complete the course, which
took them through Buckinghamshire and the
Thames Valley, starting and finishing at
Paddington.

There were two men of 8o in the ride, and
seven were over 70. We think that if they
must run these silly events the C.T.C. should
make a rule that the riders should be over

By ICARUS

5o but not older than 60. I
refuse to believe that a rider
of 8o is either safe on the road
in an emergency, that he is in
full possession of the faculty of
road sense, or that his physical
condition is such that he is
able to ride too miles within
12 hours with safety.

Let us have a little less of
this vanity from the veterans
who want the sport to continue
on the lines upon which it
was run in the eighties, and
who have endeavoured to mis-
manage the sport for so many
years, regarding themselves
somewhat as the proprietors of
it. Some of them, I am glad
to note, have had the wisdom
to retire from the sport. Clubs
should make it a condition
that they compulsorily retire
from active participation. You
will gather from this that I am
awarding marks of no credit
to the C.T.C. for running such
an event.

Rule 9 of the Highway
Code

IN the June issue I quoted
George Bernard Shaw,

who himself had questioned
the wording of Rule 9 in the
Highway Code. This states
" Where there is a footpath, use
it. If there is no footpath it
is generally better to walk on
the right so as to face on-
coming traffic." Mr. B.
Redfern, of Sheffield, thinks

that it is no more trouble to walk on the right
of the highway than it is to walk on the left.

Of course not; and it is idle to deny that
the risk is greater when walking on the left
than the right. When facing oncoming traffic
one can take steps to avoid it if necessary, even
if there is a pavement. Mr. Redfern thinks
that in any case, if a person is walking down a
highway and a large vehicle is approaching,
there may not be enough room to allow both
to pass, in which case it is more logical for
the pedestrian to move off the highway than
the vehicle. If the pedestrian in question had
his back towards the vehicle he would not
see it, and this would necessitate much
braking and hooting, especially if the pedes-
trian was inclined towards deafness. In other
words, it is quicker for a man to avoid a car
than vice versa.

British League of Racing Cyclists
AT the meeting of the National Executive

Committee, held in Birmingham, it
was decided that the remaining B.L.R.C.
Championships to be held during the coming
year, that is to say, hill climbs and time
trials, be open as special independent events.
It was also decided to hold an independent
road race championship at Wester -super -Mare
on September 21st over the same course as
was recently used for the Amateur Champion-
ship.

The Automatic Cycle Pump
IHAVE recently been testing a pair of

pumps for automatically inflating the
tyres as you pedal, and which were invented

by the Editor of this journal. Readers may
be interested in the results. I deliberately
punctured the tyre with a pin and timed the
deflation. The tyre was completely flat in
seven minutes. I then fitted the pump, one
to each wheel, an operation which took me
one and a half minutes per wheel. My bicycle
has a four -speed hub, but the design of the
pump is such that it may be fitted to any hub.
It is clamped to the spokes by two bolts ; there
is a connection to the valve, and it is only
necessary to slacken the spindle nut to push
the cam on. I then spun the wheel to get a little
air into the tyre and rode off. The tyre was
fully inflated at 17o yards and remained fully
inflated for the duration of my ride, which was
45 miles. I checked the pressure at the finish
and found that it was, as at the start, 3016.
per sq. in. When the right pressure is reached
a release valve prevents further air going
into the tyre.

The pump ensures correct inflation whether
the tyre is inflated or not. Each pump weighs
only t?oz., and is counterpoised to keep the
wheel in balance by a small piece of lead
weighing only Oz. and attached to the
opposite side.

I found them extraordinarily efficient, and I
envisage that in a few years they will be
standard fitments on cars as well as cycles.

A Golden Book of Records ?
WHY does not the Road Records Associa-

tion do for the record breakers what the
Golden Book of Cycling has done in the wider
spheres of cycling ? In other words why does
it not produce the Golden Book of Records,
and once a year have an annual function
inviting record breakers of the year and past
record breakers to sign it ? Preferably the
book should contain photographs. I am
aware that many record breakers have signed
the existing Golden Book, but I think that
a national body should preserve its own
records for future generations.

End of the N.C.U.?
TN my view the N.C.U. will go out of
1. existence around the year 1960, having
outgrown its usefulness. It will have no
further aspects of cycling to control, and I
think its end will take the form of absorption
by the Road Times Trials Council or some
other body such as the B.L.R.C., probably
the latter, judging by the way it is going ahead
and the growing strength of its adherence.

I do not envisage any legislation during the
next rip years prohibiting road sport. I do,
however, see signs of a considerable change in
the type of that sport. The Road Time Trial
run under absurd conditions of secrecy for
reasons which no longer apply will gradually
die in favour of races to which the public have
access. This change will come about as
veterans at present in charge of cycling affairs
die off. In other words, times are changing,
and I think for the better.

The Scottish Cyclists' Union
AM glad to know that the Scottish Cyclists'

Union is expanding and that they now
have approximately r,000 members and 21
affiliated clubs. They are, of course, running
on B.L.R.C. lines, although they are in no
way subservient to it. They are not, of course,
recognised by the E.C.I under the " one club
one country rule." Full details of the club
are available from David Findlay, 63,
Gibraltar Gardens, Dalkeith.
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Wayside Thoughts

Bicester,

By

F. J. URRY

\-\
,

Oxfordshire,

Picturesque collages
grouped around the
old ohk.srcll .

The Good ,journey
BEFORE the Roman came to Rye, or out of Severn

strode,
The rolling English drunkard made the rolling English

road ;

A reeling road, a rolling road, that rambled round the
shire,

And after him the parson came, the sexton and the
squire.

Those ringing lines by G. K. C. came into mind as I
passed the time of day with a gentleman of the cloth
in the rambling lanes 'twixt the Graftons and the
shallow valley of the slow Avon, and spring had come
to the land and spilled its lap of blooms among the
hedgerows. He was a jolly fellow doing a round of
duties per bicycle and, though he sat up straight to
twirl a pedal, he had the right way of the game and
the right spiritual outlook on the material beauty
surrounding us. For indeed it was beautiful, this day
of early May sunshine with great clouds sailing over the
arch of the blue and enough warm wind to lift the
feathers of yottr hair. And the bird song seemed to
make the sunshine warmer, trilling among the young
leaves dancing to the thousand tunes. As it happened
I was on my own, for no one would join me on this
early morning of Saturday, since I suppose gardens
need attention, and the Saturday work to many of us
means the Sunday release. Dozens of times have I
been this way in all seasons of the year, have walked
these great fields with a gun, but mainly they have
revealed their beauty to me from the seat of a bicycle.
This day the rich filth took a purple tinge under the
sun, with here and there the young green of the grain
and the blooming orchards in between, a sight to rejoice
the heart of man and wish all the growing things the
luck of the season. Near Exalt at the noon of the day
I ate my alfresco lunch sitting beneath a sheltered bank
gay with violet and primrose, and then I crossed the
husy Evesham road to delve into the tumbled lanes of
the Lenches, where our Midland country seems the
same as it was in the days of my youth, for when a
car does show, up it is almost a surprise. Reaching the
Ridgeway I came down the Slough from Crabbe's
Cross, crossed the Alcester road and went under
Sperual Woods to Moreton Bagot and Overton, by
Barrclls Hall to Ullenhall, and Ford Hall, into the
tangle of lanes surrounding Earlswood ; over fifty
miles of Warwick and Worcester byways when spring
was in its first bloom and the glory of life in me. That
was the best introduction to my homeland this year of
grace, and talking the journey over with a farmer
friend at tea time, we came to the easy conclusion
that the world is a lovely place when it wears the jewel
of an early May day.

.,..,
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From Here to There
MY leather saddles are polished beautifully brown

by the friction of cloth, and I can slide along
them into any position desirable, according to the
effort needed, within the limit of their length. I
noticed this the other day when I took a t932 vintage
machine out for an airing. The stamped nam2 on either
saddle flap has almost disappeared, yet the seat is as
firm and comfortable as ever. Which is a measure of
the long-term virtue of a really good seat, and goes
to prove the economy of buying the best. Why, with
so high a frictional polish on any saddle, does not
the seat of my knickers wear out 2 Candidly I don't
know, but it is years since any essential darning was
undertaken to that well -used portion of my attire. Like
most people's, my cycling suits have been double
seated for years, and I have found this reinforcement
of special value during these days of restriction and the
cunning acquisition of coupons, extremely useful-
but not for the purpose intended. All my knickers
wear out just above the knees, where the cloth of them
slips up and down over those joints as my legs make
the circuit of the pedals. So the old tailor, listening
to my tale of woe and having little material to sell to a
couponless customer, made the suggestion of using
the seat patches for the repair of the knee caps; and
it worked. Since a neat patch is a badge of economy
to -day and a fine example of " mend and make do,"
which seems the right way to use the war time slogan,
-I don't mind, and if anyone else does, well they are
quite welcome to air their opinions seeing that I
possess the correct answers. I hand the tip on to you
as a means of making a useful garment last a little
longer, even though it may not do for state occasions.

Then and Now
TT is a long while since we were in. the grip of the
A arctic winter and the common gulls were flying
over Birmingham. During part of that. period there
were morel idle bicycles than automatics, notwith-
standing the shut -down, and mine was one among the
millions, for the icy roads scared me. I don't specially
mind the sudden skid, but if I am unseated it is the
fellow following me in the car who will skid also and
probably mop me up in the process ; and he cannot help
it. So I had a short period of public service travel,
and looking back at that time am thankful our British
weather does not often impose; such a handicap on
single-track travel. Now that I am free again to make
my journeys when and where I will during leisure time
and keep my daily appointment at work, I realise
more than ever the values of a bicycle. For I'm alive,
joyfully alive, sitting on a saddle and moving comfort-
ably from place to place, serene, content and self-
sufficient. This evening, for instance, I have just
arrived home from the lanes, spring bowered, that run
between Maxstoke, Fillongley and Meriden, the very
heart of the old forestry of Arden, where some of its
great oaks still stand like gnarled sages amid the modern
hedgerows to remind the wanderer of a mecllmval
mid -England of great glades and a wilderness of wood-
land. What a change in joyful activity, parade of
beauty, and the touch of historic romance pervades an
evening journey when spring is here and the leaf is

unfolding, as compared to the pinched weeks of a couple
of months ago. The seasons would come in any case
and their glory spread into summer days and the
burning beauty of autumn;'but I often Wonder if
they would ever seem so good to me if I could not
welcome them from the saddle of a bicycle where a
man is so very much more alive to the spirit of the
moment because his energy is complimentary to all the
surrounding loveliness.

The Lure to Go On
MOST people ride bicycles for convenience, a jolly

host for the pleasure of company and club life,
and others-the lesser numbers maybe-for the sheer
joy of this mode of travel. The former need teaching
how to ride, what to ride, and where to ride-other than
to work and home again-a whole bookful of teaching, not
so much in the manner of what cycling can mean to life,
as what they miss of life's real values by not making it a
game and pastime. The very best of teachers would not
capture half of them as converts to the pastime, because
their hearts and desires are set elsewhere ; but I do think
many. thousands of our utility riders, because they
remain utilitarians, miss a very enjoyable and simple
chapter of life. The technical journals cannot hope
to reach and teach them, but the lay press can and the
trade can, but neither of these channels has the necessary
enthusiasm, or at least it is not particularly discernible.
The younger folk who make up the ranks of club life
need little teaching on what to ride or where, but they
do require the persuasion to remain in the game when
their ardent days have ended and there are strands of
grey among the gold or brown or black. They should
know better than to allow a great game to run out of
their existence when they can so easily turn it into a
great pastime with which to go rolling down the years
with the spice of youth still flowing through veins that
refuse to grow old because of the exercise, the quiet,
gentle exercise of cycling. Those of us who have grown
old at the game know these things are true, and have
gradually become aware how large a part cycling plays
in our lives in the matter of health, variety of scene, and
its splendours, and perhaps more than anything the
complete individual freedom it presents to a man. If
you were to ask me to define my cycling to -day in a
couple of words, they would be " silent satisfaction,"
that sense of well-being which defies capture in a mesh
of words. This sense of the abstract, this essence of
vital feeling under the dome of heaven, is among my
greatest pleasures ; it is worth striving for, and, having
gained, preserving to the last kick of the pedal.

There are Difficulties
T WAS talking of holidays a few nights ago, always an

anticipatory pleasure, but the prospects are not
rosy by any manner of means. That compulsory stoppage
of work in February has upset all the summer arrange-
ments, and made many of us wonder how we shall
manage to work in any free time in a year of depleted
work time. While the wars were raging I promised
myself many holidays when peace returned to the world,
not realising, like many another, that peace in these times
would present so many problems, holding an elderly
individual more closely to the adventure of work than
he desired. No doubt matters will straighten out in
due course and some of the clouds disperse ; but by that
time it may be the embryo arrangements will have been
shattered, and the problems of accommodation in-
creased. But I shall have the week -ends left, and when
the chance occurs endeavour to lengthen them, so at
the worst there will be compensations. The trouble
to -day is that one has to book so far ahead in order to
obtain a centre or centres from which to undertake
daily explorations, and it is not easily possible to fix a
holiday in these disturbed days. Often enough I envy
the campers in their bivouac, yet even so recognise
my time is past when half a hundredweight of luggage
is a joyful burden, or the open meadow on a rainy. night
a comfortable couch. It isn't so much point of view as
the arrival bf the sixty-eighth summer.

Road and Tyres
rr HE severe winter has left our road surfaces badly
+ scarified in many places. It seems to me to have

done them greater damage than all the wartime traffic,
and from all I hear we shall have to put up with the
" make do and mend " principle for an indefinite
period. The fast lads will naturally go on using their
light narrow section tyres and dodging the pot -holes,
but those of us who ride for joy and to whom speed is
a past pleasure, would be wise to stick to our x ;in.
section tyres, if possible of the open -sided type, which
to me are a happy compromise between the lightest
possible and something a trifle sturdier and still
resilient. Years ago I used to say that if I could afford
it in my elder age I would use no other tyres than
racing sprints, but that notion has faded out, partly
due to the excellent open -sided covers we were offered
before the war, and which I understand will soon be
returning to the depots, and partly because so much of my
cycling is over secondary roads, and rough lanes, and
that little extra cushioning of the bigger section tyre is
comforting. As a matter of fact it is true to -day to aver
that many of our main roads are in a more ragged
condition than the secondaries, undoubtedly due to
the heavier burden of traffic borne by the big arteries.
So my t lin. open -sided covers (and I still have a few
left of pre-war make) will comfortably meet the rather
rugged road conditions ; and if you are buying for
other than speed work, this tip on section selection is
quite good advice. Like most old riders I like my bicycles
as lightly built and equipped as possible, always pro--
viding the comfort of the user is preserved, and that
for me is mainly met by tyres as suggested, with enough
saddle to make a real seat, and with a range of gears,
several of which allow me to pedal rather than push
when wind or grade suggests easier going.
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APEX
'SUPERLITE'
CELLULOID PUMP

BLACK

Thick Celluloid
Beautifully Polished

Light of Weight
but of

robust construction
' SUPERLITE' ISin.
CELLULOID (with
solid drawn brass
plunger tube) each

.LASTWEL. CELLULOID
(with steel split
plunger tube) 15in.

each
4/6

The World Famous

BAILEY'S
'SUPER'

PUMP
IS x i" BLACK

Steel Lined
Celluloid Covered

Lining is Solid drawn
cartridge fashion, the ends
being solid with the barrel.

Cannot warp nor leak.

BAILEY'S ' SUPER' (Steel
lined and Celluloid 5/6
covered) ISin. each

BRASS PUMP, Nickel
Plated or Black enamelled
(with steel split Ai.
plunger tube) each 'II

APEX PRODUCTS
Are in use in every Country in the

world.
They are known and appreciated

for their reliability, long service and
efficiency in their job of inflating tyres.

Labour and materials are still very
much restricted ; consequently supplies
of pumps are scarce ! If you are lucky
in owning an Apex Pump, treasure it.
MADE BY

APEX INFLATOR Co. Ltd.
ALDRIDGE ROAD, PERRY BARR,

BIRMINGHAM 22B

THE CYCLIST

Fibrax)
and get there safely!

In any emergency Fibrax Brake Blocks will always
pull you up. They arc made of material specially
processed to give the maximum braking efficiency.
Highly resistant to wear. Production limited in these
days, but you can depend on your dealer to do his
best to supply you.

Fl BRAX LTD.,
2 TUDOR STREET,

LONDON, E.C.4.

YOU
can become a first-class
RADIO ENGINEER
We are specialists in Home -Study Courses in Radio Reception, Servic-
ing, Transmission, Television, Mathematics and Radio Calculations.

Post coupon now
for free booklet
and learn how
you can qualify
for well -paid em-
ployment or
profitable spare -
time work.

(Post coupon in
unsealed en"elope

-H. stamp.)

T. & C. RADIO COLLEGE,
NORTH ROAD, PARKSTONE, DORSET.

Please send me free details of your
Courses in Mathematics and Radio.

I Name

. Address

I M.34

Home -Study I
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"No other tyre

ivill really satisfy

me now"

BEST TODAY * STILL BETTER TOMORROW
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Hercules Racer Models

have a great tradition be-

hind them - the breaking

of 20 official Road Records

in five months. Added to

this are the new eye -

arresting colour schemes

and the finest finishes. Ask

your Local Hercules

Dealer about these models.

Hercules
7ite Rotert Viel'effek Waritt

THE HERCULES CYCLE & MOTOR CO. LTD ASTON BIRMINGHAM
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A Note for Mr. Pickwick
THOSE who are privileged to know

something of the Pickwick Bicycle Club
cycle club in the world) may be

familiar with those truly Pickwickian dinners
and other functions which are held all too
infrequently. But bearing in mind that the
original Pickwickians were essentially
travellers, revelling in the joys of the open
road, someone recently asked me why the
old club did not have a summer outing or
cycle run. I wonder why ? I know that
many of the distinguished members may
have given up active riding, but maybe once
in a year, on a bright summer's day, they
could meet and ride out -o some haunt of
the original Pickwickians and recapture,
even in a world of austerity, something of
the joy and revelry of that first merry bunch
of Dickens characters.

Dunlop Loses Two District Managers

TWO
good Dunlop men, both well known

to me, have passed over during recent
weeks. Egbert Walters, for many years
district manager at Newcastle, and Douglas
Paterson, district manager at Edinburgh, were
both fine fellows, with long and distinguished
records of service in the Dunlop organisation.
It is sad that both have passed away at com-
paratively early ages, and they will be greatly
missed. When I think of them, I think of the
Dunlop Company in earlier days, when
motoring was but in its infancy and the cycle
tyre, on which the fortunes of the great
company were built, was supreme. Like
many old Dunlop men, Walters and Paterson
were, in days gone by, keen cyclists. Many.
dealers and clubmen in Newcastle and Edin-
burgh will mourn the loss of these two
stalwarts.

Derbyshire Days
RECENTLY, I managed to snatch a few

precious days from business and
journey to Derbyshire, near to the Stafford-
shire border. And how good it was to again

.... , .........

visit ancient Ashbourne and tour around the
good villages between that town and
Uttoxeter ! A pleasing belt of country, with
many unspoiled little villages ; and when I
left, to return to London, the first of the hay
was being cut and the countryside was
aromatic with the sweet scent of the new -
mown hay-surely one of the most delect-
able scents the countryside can give us ! In
an old inn, I heard accounts of the rigours of
the winter in the area-tales of villages being
cut off for days on end and of gallant work in
cutting tracks to the isolated and hungry
villagers. But during my short stay the sun
shone and all the land was smiling. . . .

I Meet the " Big Three"
FRED KELLER, of the Raleigh Company,

Noel Brealey, of B.S.A., and D. D.
MacLachlan, of Hercules-I met them, all
together, at a meeting recently, and it was
good to talk with these men who so vigorously
advertise cycles and are so interested in
everything connected with the cycling move-
ment. All are firm believers in publicity, and
all do a good job-not merely in selling bikes
but in selling cycling. And that, to my
mind, is a vital matter : we have to tell of the
joys of cycling, of the manifold benefits of
owning a bike and of getting out into the
green lanes and broad highways.

Another Wise Schoolmaster
SOME time ago, in these columns, I

mentioned the case of a schoolmaster I
knew who regularly gave the scholars at his
school lessons on road safety, and particularly
on the correct way of riding a bike, its proper
upkeep, and the way to get the utmost
pleasure out of riding. Lately, I have met
a second wise schoolmaster, who has prepared
diagrams illustrating the Highway Code, and
who gives short talks on road safety matters.
This individual action, coupled with the
campaign put out by the Government, is
excellent, and I wish that more teachers felt
that it was within their province to instruct

the youngsters on these vital matters. There
are far too many road accidents still and, in
my view, the schoolmaster has a wonderful
opportunity of assisting in their diminution.

Salute to Colour!
IN two senses-in the first place, I welcome

the brightly -coloured bikes which one
sees out on the roads at week -ends, and
secondly, I am glad to see that dealers' shop
windows are not quite so drab and uncolourful.
Despite the fact that the paper situation is still
serious and difficult, it would seem that cycle
and tyre and accessory manufacturers are
managing to get more showcards and window
bills, and the display of these in dealers'
windows is quite cheering. For too long these
windows have been dull and lacking in colour.
And, from the dealer's point of view, I know
that colour is a valuable sales factor.

The Enchantment of Essex
T WAS once guilty of writing a book about
1 the English counties and ever since I
have received requests from time to time
asking for advice about certain shires and
information as to their scenic charms. And
it has always surprised me that so few tourists
think of riding in Essex-or, for that matter,
in Suffolk or Northamptonshire ! These
counties, whilst possessing no rocky gorges
or majestic scenic grandeur, are nevertheless
full of a quiet charm, and the other day I
wrote to a correspondent advising him to
explore the heart of Essex : to forget the part
of the county which is merely a dormitory
for London, and to get out to the Hanning-
fields, to see High Roding, to potter around
Dunmow and to delve into some of the
ancient history of Colchester and Chelmsford.
He took my advice, and has since written me
quite enthusiastically about his tour. Little
villages which have remained unspoiled over
the centuries ; inns which really do merit the
epithet " quaint " ; pastoral views as pleasing
as any you will find in more widely -advertised
counties ; and old towns where tradition still
lingers and the pace of life is still leisurely.
Go to Essex-and you will find enchantment.

Angling and Cycling -

AS
ever, I hailed the opening of the coarse
fishing season with delight, for I still

cling to my love for rod and line. And how
handy is the bike in getting to those quiet
pools where the wily carp abide ! Long ago
I solved the problem of the handiest way of
carrying rods, creel and other impedimenta
on my machine, and from now onwards,
through the summer and autumn, I promise
myself some good days by river bank and
peaceful pool. " The one that got away " will,
of course, be described with all an angler's
ecstasy over a pot of ale in some fishermen's
inn, but there will be good days when I shall
make a goodly catch of roach and, possibly,
pull out some sizable bream from that noted
bream -hole in Bittern Pool. Angling and
cycling go well together, and both are anti-
dotes for stress and strain and all the com-
plexities of modern life.

NEWNES ENGINEER'S
POCKET BOOK

By F. J. CABE
10/6 or by post 11/ -

Obtainable from booksellers, or by post from
George Newnes, Ltd., (Book Dept.), Tower House,

Southampton Street, Strand, London, W.C.2.
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My Point of View

By " WAYFARER"

Shift the Junk !
IS it nobody's business to see 'to the removal of the

ancient motor -cars which were dumped down at the
roadside in various places as a war measure, for the
use of snipers, etc. ? According to my calculation, the
war has been over for about two years, but little has yet
been done to get rid of these disfiguring features of the
landscape. Further, is it really necessary for local
authorities to litter our roadsides with defunct macadam
and like material removed from other districts ? Upon
my word, if this is the way we are going to treat our
countryside, we don't deserve to have won the war.
Let our watchword be : " Shift the junk I "

Knowledgeable Folk
TUDGING by the number of times we cyclists areJ

asked by motorists for road directions we must
be looked upon as knowledgeable folk. It is always a
pleasure to help, of course, but the thought occurs that
some of these worthy people ought to buy maps and
indulge in a little study before venturing abroad. A
few Sundays ago, just as I was starting off for my day's
ride, a mapless motor -cyclist came up alongside and
asked me to direct him to Lowestoft, nearly 200 miles
away. I could not do the whole thing without a map,'
but I put him right for the first so miles of his journey,
recommending him to make a further inquiry along
the road. In any event, it is silly to tell a man too much,
because he probably cannot memorise a long route.
Few of us can, anyhow.

Resistance Movement
TT is a mistake for a 'cyclist to ask a head -windI

whether it wants a fight, because the head -wind
will accept the challenge, and the cyclist will get hurt.
You may be able to triumph over a hostile breeze, but
that result will not be achieved by brute force, but by
" finesse." " Dogged does it," should be the motto.
Get down to the job and tackle it steadily. If it is possible
to take refuge in the lanes you will obtain a little cover "
there. If you are riding in company, proceed in single
file, and tuck in behind your pal-taking your turn at
riding in front, of course. Don't attempt to rush
things  don't -ride to anywhere near exhaustion point ;
don't forget the value of a change of exercise now and
again. Time devoted to walking is not of necessity
time lost.

The Distant Scene
T REALLY began to wonder whether good visibility

would ever return to us, so that I could look
over leagues of country at the distant scene, drawing
joy and inspiration from the graceful hills which ring
my home town. And then, on the last Saturday in May,
visibility was put back on to the menu, and I found
a new thrill in staring at some of the things which
" I have loved long since and lost awhile." It was a
great mretolet the eyrange from

Hill and the
eot.oldstoheneesnd

Wrekin, and to look once more on Bredon and the
Malvems, on May Hill (Monmouth) and the Black
Mountains, the Forest of Arden and the Wyre Forest,
with pieces of patchwork quilt in between. The bicycle
is a grand thing to possess, and to use, from this one
standpoint alone-in its capacity of (so to say) a " view-
finder." And doesn't the distant scene make your
mouth water ?

To Attract Tourists
BY wayof further comment on the plan which is

being formulated to attract tourists from abroad,
let me " put in," as the lawyers say, a recent experience
in the matter of obtaining the eminently simple meal of

tea. It was early closing day
in the small country town at
which two of us desired to
purchase sustenance, and
the cafes, in common with
all the other shops, were
shut. At 4.45 P.m.-note the
time l-we boldly knocked
at the locked door of the
best hotel, only to learn that
they had " finished serving
teas for the day " ! At a
near -by ,hotel, which we
noted was labelled " Resi-
dential and Commercial,"
we gleaned that they
" didn't serve teas." Q mile
or so down the road we came
upon a third hotel displaying
a sign, " Lunches and Sup-
pers,". and we felt that fate
was going to be kind to us
after all. Chalked on the
door was : " Open at 8.30."
The inn -keeper pointed to
this in reply to my request
for tea, and my suggestion
that the inscription related
to beer only produced the
intimation that " we don't
serve teas." Half a mile
farther on we came to an
unlicensed establishment
which was doing quite a
good trade in the way of
supplying teas, and there
we fed satisfactorily.

Such an experience as this does not lead one to feel
that there is much chance of attracting foreign visitors
to these shores, nor does the suggestion of Sir William
Wayland, in The Daily Telegraph, excite me to any
great extent. He asks what about our thousands of
small inns and taverns, and speaks of " the quietness,
quaintness, and homeliness of the world-renowned
English inn, The most suitable comment on this is :
" Sez you ! "

Expansive Mood
T AM to be found in my most expansive mood when
-a a cyclist in distress stops me and inquires whether
I can provide him with a spare chain link. For years I
have made a practice of carrying one of these things in
my tool -bag, and-touching wood !-I have never
yet had to use it. It is evident that I provide it for the
benefit of others. and I am quite happy to do so. It
may act as a mascot-only I do not believe in mascots.
Anyhow, so long as I have such a spare available-and I
make a point of replacing it as soon as possible
after giving it away-I am delighted to be of service
to a brother cyclist. And hang the expense -2,1d. !

Ultra -cautious
A LADY who came to visit my home the other day

mentioned in the course of conversation that she
makes a point of having her bicycle " vetted " by a
cycle repairer once a month as a regular thing. I made
no audible comment, but thought quite a lot. That
bicycle is used solely for shopping purposes, and, as
the owner lives near to the shops at which she deals,
it is open to question whether the monthly distance
travelled touches so miles. Expert attention after so
small a mileage surely suggests an ultra -cautious
mentality. In my own case, a " vetting " process after
5,000 miles is nearer the mark.

Not So Good
T N mid -May, when I was staying, at Llangurig, the
s- loftiest village in Wales, I was ' taken for a ride"
(in a motor -car) over that gorgeous itinerary which
comprehends Aberystwyth, the Dovey Valley,
Mac.hynlleth, Llanbrynmair, Carno, Caersws,
Llandinam, and Llanidloes-8o miles of the best,
with a small detour up the Llyfnant Valley. It was
pleasant to see all that countryside again after an
absence of some months, but the experience did not
provide me with any measure of satisfaction. It was
not so good. Frankly, I have never been able to beat
up much enthusiasm for motoring-indeed, I have
never tried, possessing something so much better-
and I must say that I prefer to earn my travel. I would
gladly have " worked my passage " over that enthralling
route, paying for my pleasure in the coin of energy, and
I would have obtained a real " kick " from the
experience. The round is one I know very well, and
have known for a long term of years-since, indeed,
the time when the road over the Plynlimon Pass was
in the most reprehensible condition imaginable-and
I find in it an enduring joy. It is not a journey to be
taken at speed, except self-created speed, and is so
very good that there should be time for the lingering
process. It hardly seems reasonable to loiter when in
a motor -car and to put a restraining influence on all
those horses which live under the bonnet ; and so,
on the occasion referred to, the vehicle sped on, and
the changing panorama was seen as a quick -running
film. Actually, the high light of the day was the
sojourn in the Llyfnant Valley, where we had dinner
and tea to the accompaniment of the sweet music of
the two rivers which meet outside the house called
" Glanrafon," and the quiet hour devoted to idleness

about a mile further up the valley-idleness interrupted
by the process of throwing twigs and branches into the
hurrying waters !

No : the sort of travel in which I indulged on that
day was not the sort I like, nor the sort to which I am
accustomed. I want to " paddle my own canoe " :
I want to earn my pleasures: I want to buy my joys:
I want to be conscious of the self-satisfaction arising
from achievement. If people could only understand
this point of view, they would,not continue to commit
the folly of suggesting that " you ought to have a
motor -car," or " you ought to have a motor -cycle "-
a statement which always provokes me into the retort :
" No ! that's just what I ought not to have ! " So long
as I am able to " wind up " a bicycle, I desire no other
method of wheeled travel, and I shall continue to
believe that I have the best. The bicycle has given me
so much that not willingly shall I discard it in favour
of something which, in my judgment, is definitely
inferior. There is no substitute for the bicycle.

Problem

"A NEIGHBOUR submitted a little problem to me
the other day, and, really, it was a difficult one.

His small boy, age ten, had just been given a bicycle,
and the problem was where this was going to be used,
having regard to modem traffic conditions in the
vicinity of great cities. Was the lad to be allowed to
ride the bicycle, or not ? Well, the problem was,
fortunately, not one for me to settle, but I did express
my views on the state of 'affairs now existing, with
created dangers triumphing over common sense. I
regard it as highly undesirable that any one class
of the community should be restrained from using the
public highway because of the callousness of a small
proportion of drivers, and I remain convinced that
there can be no amelioration of the position until the
authorities " fit the punishment to the crime." If the
people who deliberately manufacture the dangers of
the road were awarded the medicine they deserve,
I fancy that there would be an immediate improvement
in the conditions of travel.

What is the Solution?

"A PROBLEM has been nagging at my mind for many
a long day, and I am not able to find the solution.

Indeed, it is not clear to me whether there is a solution.
Can any of my readers see daylight ?

Without being too precise, it can be admitted that
there are several million cyclists in this country-or, at
least, several million people with bicycles. There are
also several million folks, of eligible age for cycling, who
are without bicycles. Is there any method by which a
higher percentage of the first category, and a sub-
stantial proportion of the second category (without of
necessity preaching or proselytising), can be fired with
enthusiasm for the pastime ? I know, of course, that
participation in the activities of cycling sometimes
involves facing discomforts and difficulties. I know
that cycling is not always easy. I know that it looks like
hard work-as, indeed, it is frequently characterised by
those who possess a thin film of knowledge regarding the
game. I know that cycling can punish its devotees. I
know that hills can be wearisome and adverse winds
heart -breaking. I know that extremes of climate
are not everybody's " cup of tea." But I am not in the
least bit afraid of laying a properly drawn -up balance -
sheet in front of the public and asking for their unbiased
consideration of the debits and credits.

At the moment it is not my purpose to specify all the
debits, some of which have been named above. Nor shall
I enumerate the whole of the credits. Let me put the
thing briefly in this way : Last Saturday you had a wet
and cold ride ; next Saturday it will -be just the reverse.
To -day you have been hampered and obstructed by a
head -wind ; to -morrow the breeze will be your friend
and ally. Last Saturday week you travelled through
something akin to a fog ; on the following day visibility
was simply marvellous. If you felt a bit " under the
weather " one day you must bear in mind all the other
days when you were on top of your form. One item
cancels out another, but at the end of the balance -sheet
you come across a number of " hidden reserves." You
have your memories ; you know Devon and Cornwall,
the Weald of Sussex, Broadland, the Yorkshire Dales
and Moors, the Lake District, Cheshire and Shropshire,
and the valleys of the Severn and the Wyc ; you have
seen the Malvern Hills leaning against a perfect sunset
sky ; you have stood at the top of Fish Hill and looked at
" all the kingdoms of the world and the glory thereof " ;
you know Snowdonia and the Conway Valley ; Tal-y-
Llyn and the Llyfnant Valley, Barmouth Estuary and
the Pass of Aberglaslyn ; you know the sublime view of
the Hebrides from Morar and the vista of mountainous
Scotland from Stirling Castle ; you are familiar with
Galloway and the Pass of Brander, with Glencoe and the
Pass of Killiecrankie ; you know Glendalough and
Glenmalure, the Vale of Avoca and the Blackwater
Valley, Killarney and the Dingle Peninsula, Connemara
and Mount Errigal, Lough Swilly and Achill Island.
You know all these places, and many more, because
you are a cyclist. You have memories ; you have
experience ; you have knowledge ; you have abounding
good health. These are your hidden reserves "-and
not all that hidden ! I assert that the credit side of your
balance -sheet is positively overloaded, and yet there are
millions of nominal cyclists who are merely touching
the fringe of the pastime, just as there are millions of
non -cyclists who do not know what they are missing.
Most of them might advantageously come in and obtain
their share of the benefits and advantages which the
pastime of cycling has waiting for them.

The problem which is set you here and now is :
How can we get these folks well and truly into the
cycling army ? I see no solution. Can you ?



SPARKS' DATA SHEETS

PORTASS LATHES
3 DREADNOUGHT

As above or Bench Model
*

Good Delivery

S.A.E. for Illustrated Price List
of above Lathes and separate

Tool List
*

S. E. BULLERS
(Dept. B)

PRINTING OFFICE ST.
DONCASTER

Est. 1916 Telephone 2346

MIDLAND
INSTRUMENT Co.

EX-U.S.A. GOV. " DELCO "
MOTORS, 24-v., 1-h.p.. 2,000-r.p.m.,
fitted gears, very powerful, weight
6155. Brand new. 1213. post 1/,
EX-GOV. D.R. MASTER UNIT
gyro compasses. contains three motors,
24-v.,. one a converter supplying A.C.
current to the motor gyro., plus a
wealth of other gear, cost over £80,
our price 701-, crate and carriage 716
extra.
MOVING -COIL METERS, 0-1 mIA..
311n. dia. f.P.m.. 25/- ; also moving -
coil thermo-couple 0-2 ampmeters to
match. 15I-.
A.C. D.C. MOTORS, 200/250v. approx.,
i-amp., speed approx. 3,000-r.p.m.,
fitted gearbox with reduction gears,
one 25-r.p.m.. another in I -rev. steps,
also fitted fan blower, superior job,
ball -bearing, overall llin. x 41in. x
weight 811bs., 50/-.
AIRCRAFT INSTRUMENTS, rev.
counters, 0-5,000 r.p.m., 10/-. Pressure
gauges, 0-2,0001bs. sq. in.. 2/6 ; ditto,
0-600, 3/6. Air speed inilicators, 7/6.
Rate of climb indicators, 5/-. Also
radiator thermometers, oil pressure
gauges. height indicators, etc.
Pump motors, 12/24v., fitted centrifugal
pump for liquids, brand new boxed,
PAXOLIN SHEET, 1511n. x 4lin, x

1'-. Yaxley switches, 4 -pole,
3 -way, fitted knob. 1/8. Carbon micro-
phones. hand type fitted switch, 5/-.
Browns 4,000 -ohm headphones, 15/-.
Voltage regulators, rating unknown,
2/6.
EX -GOY. AMPLIFIERS, includes
2-v. triode and Q.P.P. valves, four
transformers, switches. conds. and
resistances. etc_ in steel case Tin, x
5in. x 41in. Operates from 2-v. and
120-v. batteries ; ideal for loudspeaking
intercom. or pickup amplifier, 25/-.
EX.-GOV. ALL DRY BATTERES
as previously advertised, 90-v. ILT.,
11-v. L.T.; post 8d.
Also hundreds of other interesting
radio, electronic and mechanical gear.
Send for our current lists, 2d., with
s.a.e.
Except for goods by carriage, all orders
over 304- post-free.
No C.O.D. orders under 26,-.

MOORPOOL CIRCLE,
Birmingham, 17

Tel. HARborne 1308 or 2664.

MODEL ENGINEERS
FOR THE TURNER :

Lathes, P, and 41 S.S. Bench Millers. Drilling Machines.

FOR THE WOODWORKER :
Wood Turning Lathes, 21" and 51" centres. 4in. Planers. Saw
Benches. Sanders. Spindle Moulders.

Sets of Castings and Blueprints for Power Hacksaw.

Every known Small Tool in Stock. Electric Motors available.

N1UTTALL'S (LATHES) LIMITED,
MANSFIELD, NOTTS.

CHEMISTRY APPARATUS
Send Stamp for

COMPLETE PRICE LIST

BECK

II oft Mete :
" Experi-
ments " 7d.
"Formulas"

sod.
" Idome
Chemistry "

213

Past Paid

(Scientific De2t. A)
60 HIGH STREET,

Stoke Newington, London, N.16

7it OILCOli:
1s' Ifs

Ih11111RUNBAKEN. MANCHESTER I

For increased power. im-
proved petrol consumption.
better starting. Send for
interesting booklet Z17.

THE SECRET OF MY
AMAZING

WIND -CHARGER
Made from easily obtainable

materials

Set of clear diagrams and
instructions

Price 316 return post

As represented or immediate
refund.

P. M. BARHAM, Bridge Avenue,
St. Sampsons, Guernsey, C.I.

DURALUMIN AND ALUMINIUM
SHEETS

Duralumin 421n. x 241n, 11/1
23 swg. 42in, x 48In. 22/-42in. x 721n. - 33'-

42in. x 96in. . 44/ -
Aluminium Soft. 20 swg., in sizes up to

8ft. x 4ft.. at 2/1 per sq. ft.
All above are carriage free.

Enquirlesforvarioussectionsare Invited
COMPETITION CARS, LTD.

The Old MaltIngs, Nayland,
Near Celebes ter, Essex.

SILVER PLATING SETS
as supplied to Electroplaters, but in
miniature, for small parts, etc.. in-
structive small sets, 24/- inc. post.
Send 3d. stamp for printed folder.
Materials for use with Electric Current.
permanent Electroplating iscarriedout.
Regret that no materials for Chromium,
Nickel. Gold or Copper can be supplied.

ARGENTA PRODUCTS (DD)
40, Harrogate Road LONDON. E.9

1,000 ALUMINIUM BLOCKS,
Sin. x x lin. ; sample 113
and 10!- per doz., carriage paid.

Appleyards,
72, Infirmary Road,

Sheffield, 6.
'Phone : 22962.

JUBILEE HOSE CLIPS

The long -life
clip with the

ever -tight
grip

The Best Known
For

Radiator Joints,Air, Oil andWater Hos c
Joints

We guarantee a
Tight Joint

L. ROBINSON & Co.
25, London
Chambers,

GILLINGHAM, KENT

" PIGMY "Electric Motors. Instantaneous
reversing. 2/40v., A.C./D.C., 7 Models, weight
91 ozs.. 21in.x2lin.x111.n., 25/8: 24/50v. A.C.,
totally enclosed. Ball Bearings. 31in.x.21in.,
with lower, 35/, 24v, D.C. totally enclosed,
Ball Bearings, 21in.xlfin.xliin., 12/8, with
40/1 worm gear, 18/8. Worm Gears, 1011.
totally enclosed case 1 lin.xlin.xiin.,
Post free. Send 21d. stamp for leaflet.
Motors guaranteed spares. Repairs. Money
refunded if not satisfied. Suppliers to
HOOK HYDROFIN. Watch advert. for
Railway Motors 0 & 00 G.-E.M. Co. (PM),
120, Torrington Avenue, Coventry.

Unless you have matriculated, you
cannot even be considered for many of
the really interesting and profitable
appointments. Why needlessly handi-
cap yourself and go through life
watching other people winning success
and security? Whatever your age,
you can now prepare for the all-

-important Matriculation Examination
at home, on " NO PASS -NO FEE "
terms. Write now for our valuable
" GUIDE TO MATRICULATION."
which explains the easiest and quickest
way to Matriculate -FREE and
without obligation. B.T.I. (Dei .

160), 356, Oxford Street, London, W.I.

MUSIC WHILE YOU WORK
Your hobbies will give you still greater
Pleasure if your workshop is fitted with a
wireless set. You can build a fine 4 -valve
A.C. or A.C./D.C. radio from our exhaustive
INSTRUCTIONAL MANUSCRIPT, price
2/6. Absolutely complete KIT (less cabinet)

£6 17s. 6d.
Send postage now for full specification and

parts list.
N.R.S., 60. Parkhill Rd., London, N.W.3

6 PROFITABLE BOOKS
" How I Toured the World on Nothing," 2 6.
" Toys from Scrap for Pleasure and Profit."

3/6.
" The Art of Scale Model Aircraft Building,"

411.
" Publishing -for Pleasure and Profit " (How
to start and run a publishing business). 3 6.

Money in Exports " (Trading in 77 differ-
ent markets), in 2 Volumes, 12/6 each.

All highly recommended.
Full particulars on request.

USEFUL PUBLICATIONS,
37, Aldwych, London. W.('.2.

The Institute of Practical Radio
Engineers have available Home Study
Courses covering elementary,
theoretical, mathematical, practical
and laboratory tuition in radio and
television engineering ; the text is
suitable coaching matter Inc I.P.R.I1.
Service entry and progressive exams. ;
tuitionary fees at pre-war rates -arc
moderate. The Syllabus of Instruc-
tional Text may be obtained, post
free, from the Secretary, 20, Fairfield
Road, Croueh End, N.8.

Provide full constructional details,
and full-size black and white prints
of Tested and Guaranteed Designs.

JUST RELEASED
THE PORTABLE FOUR. An all -dry
T.R.F. Circuit. Good range, Quality
and Power. Medium -waves only.
THE EMPIRE TWO. An all -dry
2-Valver covering Short, Medium
and long -waves. Good 'phone sign.
on 9V. H.T. or Speaker results with
higher voltage. Simple Coils.
TILE TINY TWO PORTABLE. Med.
waves, 52 x 51 x 51in. Self-contained
Aerial. Speaker and All -dry. Batts. ;

local stations on speaker for " Indi-
vidual Listening.'
ALL -DRY 3 -VALVE PORTABLE.
MIL waves, Self-contained Aerial.
Speaker and Batts. Size 9 x 6 x 4in. ;

powerful signals.
MIDGET 1 -VALVE PORTABLE.
All -dry Batts., MIL waves, 9 volts H.T.
Good 'phone signals.
THE UNIVERSAL FOUR. A 3 -valve
plus Rect. T.R.F. A.C.ID.C. Set. M/L
waves, fine volume and quality.COM.PACT "STRAIGHT"
3-VALVER. (Batt.) Med.-waves.
THREE -VALVE T.R.F. SET (Batt.)
MIL waves. Good range and strength.
FOUR -VALVE T.R.F. SET. (Batt.)
As above but with Push-pull Output.
A.C. QUALITY 2-VALVER.
waves, 31 watt output. A popular set.
A.C. THREE-VALVER. (Plus Rect.)
T.R.F. Circuit. Range and Quality.
A.C. SUPERHET. 3 Valves, plus
Rect., S., M., and Long waves.
A.C. 31 WATT AMPLIFIER.
Ideal for P.U. 2 Valves, plus Rect.
A.C. 8 -WATT AMPLIFIER. Neg.
Feed -back, P.P. Output 5 Valves.

All the above 2/6 each, plus stamp.

A.C. QUALITY RADIOGRAM. De-
signed for Quality rather than range.
8 Watts. P.P. Output, Neg. F.IB.. 3/6.
A.C./D.C. PORTABLE AMPLIFIER.
6-8 Watts, P.P. Output, Neg. F.IB., 3;6.

COMPONENTS
I can now supply components and
speakers for my Data Sheet Designs.
Many other Data Sheets available.

Stamp south order or for list.
L. ORMOND SPARKS (M),

9, Phoebeth Road, Itrockley; 5.E.4.
(Lee Green 02203

BOOKS:
G.W.R. " Titans " 1/6
L.M.S. " Titans " ... 2,-
" Electric Model Railways" ... 2(6
" Working Model Railways " ... 2/6
" 00 " Gauge Layout and Design ... 3/6
" Railway Modelling in Miniature " 10l6
" New Developments in Railway

Modelling," by Ed. Beal ... 15/ -

PARTS 00 0
Brass Barrels ...
Tool Boxes
Milk Churns 24.1. 3d.
Coach Wheels (pair on axle) ... 9d. 146
Couplings (S/L or 3 Link I air)... - 6d.
Brass Buffers, Set of Four ... 1'- 113

Postage extra, " 00 " or " 0 " Parts List
3d. per post,

TYLDESLEY A IIOI,BROOK (M,E.T.A.),
109, DEANSGATE, MANCHESTER 3

ADANA PRINTING MACHINES
Print in the odd hours with en
Adam-rt ill the most absorbing

Dr crafts. No. 1 WS
Machine 14.106, No.
HIS Machine 29.15.0.
ill pay for Itself

in a, month or two.
sm,.1 :tamp for ilia:-
tratcd folder to Dept.
P.M 9 Adana (Printing

Machines). Ltd., 15/18, Church St.,
'I wickenham. Middx.

PLANS-Vosper motor torpedo boat.
Two sheets giving every detail to build
36in, model. A splendid job. 1210
post paid. Cargo Passenger liner. Two
sheets giving every detail to build 36in.
model of a beautiful merchant ship.
12'10 post paid. Really new. Plans
to build 28in. elastic driven long dura-
tion speed boat. 419 post paid.

List 2d.
T. FITTON (Model Specialist). 4 Ann
Terrace, Norwich Road, E. Beret -lam,

Norfolk.

ARMATURE RE -WINDING
Re -conditioning of small motors and

dynamos.
Re -winding of armatures, field coils

and stator windings.
New ball races and commutators fitted

if required.
Apply to :
John F. Knell, " Sherwood," Merry -
end, Middleton -on -Sea, Sussex.

WOODWORKERS, HOBBYISTS !
" Steadcralt Products," 3in. Lathe,
£8011010. Illustrated brochure for a
stamp. -Station Works, D'Aubigny Road,

Brighton, 7.
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One of the following Courses taken at home in your
spare time can definitely be the means of securing
substantial promotion in your present calling, or entry
into a more congenial career with better prospects.

ENGINEERING, AERO, ETC.
Plastics-Radio-Aero Engines-Aircraft Design-
Welding-Aerodynamics--Electrical Engineering-
Television-Electric Wiring-Talking Picture Work
-Generation and Supply-Works Management-
Metallurgy-Refrigeration-Planning, Estimating,
Rate-fixing-Time and Motion Study-Aero Inspec-
tion-Automobile Engineering-Sheet-metal Work-
Engineering Draughtsmanship-Aero Draughtsman-
ship-Jig and Tool Draughtsmanship-Press Tool and
Die Draughtsmanship-Structural or RIF Concrete
Draughtsmanship-Sanitary Engineering.

GENERAL
Matriculation-College of Preceptors-Chartered
Institute of Secretaries-Aircraft Apprentice.

MUNICIPAL SERVICE
School Attendance Officer-Handicraft Teacher-
Registrar-Housing Manager-Sanitary Inspector-
Weights and Measures Inspector-Inst. of Mun.
and Cy. Engineers-P.A.S.I.

THE BUILDING BOOM-
SECURE YOUR SHARE!

The Free Guide also gives particulars of our
extensive range of modern Building and Structural
Courses, Building Draughtsmanship, etc. The
great post-war Building programme offers un-
limited prospects to technically trained men.

BECOME A DRAUGHTSMAN
QUALIFY AT HOME

AND EARN BIG MONEY
Men and Youths urgently wanted for well paid
positions as Draughtsmen, Inspectors, etc.,
in Aero, Jig and Tool, Press Tool,Electrical,
Mechanical and other Branches of Engineering.
Practical experience is unnecessary for those
who arc willing to learn-our Guaranteed

" Home Study" courses
11;, will get you in. Those

already engaged in the
General Drawing Office
should study some
specialised Branch such
as Jig and Tool or Press
Tool Work and so con-
siderably increase their
scope and earning
capacity.

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.1

OVER SIXTY YEARS OF
CONTINUOUS SUCCESS

SOUTH AFRICAN BRANCH : E.C.S.A., P.O. BOX 8417 JOHANNESBURG.

"PRACTICAL ENGINEERING" said-
.We recommend all readers interested in improving their position

to apply for a copy of this valuable Book. " Success in
Eiginiering" .is not a pamphlet. It is a 132 -page book,
containing valuable and vital information on all branches of
engineering . There are many engaged in engineering who
owe their success to The National Institute of Engineering.
The FREE GUIDE explains :

Openings, prospects, salaries, etc., in Draughts-
manship, Inspection, and opportunities in all other
branches of Engineering and Building.

 How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

Write now for your
copy of this remarkable
publication.
A.M.I.E.E., A.M.I.Mech.E.,
A.M.Brit.I.R.E., A.IVI.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.Mun.& Cy.E., M.R.San.I.,
A.M.I.S.E., A.F.R.Ae.S.,
London B.Sc., Degrees.
Fully guaranteed postal courses for
all the above and many other
examinations. Fully described in
the Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS --OR NO FEE

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every Way with our tutorial service-then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we are able to offer. Founded
in 1885, our success record is unapproachable.

Why not fill in and post the attached coupon NOW for further
details and Free Authoritative Guide to openings in Engineering
and Building ? -This book contains a mine of valuable and exclusive
information and may well prove to be the turning point in
your career.

PROMPT TUTORIAL SERVICE GUARANTEED.

FOUNDED 1885 --FOREMOST TODAY OVER I 0 0,0 0 0 SUCCESSES

"Practical Mechanics" Advice Bureau. COUPON
This coupon Is available until August 31st,
1047, and must be attached to all letters contain-
ing queries, together with 3 penny stamps. A
stamped, addressed envelope must also be enclosed.

Practical Mechanics. August, 1947.

FREE COUPON
.. To NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29), 148, Holborn, London, E.C.1.
Please forward your FREE Guide to

NAME
ADDRESS

My general interest is in : (i) ENGINEERING (Place a cross against
(2) AERO (3) RADIO (4) BUILDING the branches in which
(5) MUNICIPAL WORK you are interested.)

The subject or examination in which I am especially interested is

To be filled in where you already have a special preference.
(rd. stamp only required if unsealed envelope used.)
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