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People are amazed when they learn of the variety 3t
CLIPS we make - steel clips, bronze clips, stainless
clips, big clips, small clips . . clips in every
conceivable shape and pattern . . . clips for every
possible use.

We can make to print or specification or our Research
Department can design a clip for that particular job
of yours.

Over 92 years of clip -making is at you' disposal.

HERBERT TERRY & SONS LTD., REDDITCH  
London, Birmingham, Manchester,
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HAND BUILT AND
HANDSOME . . . AND ON
THE TRACK IN 30 HOURS !

This steam -driven " Mogul " locomotive will come to you as
a set of parts and, with the book of instructions, you can have a
beautiful working model in 30 hours.

The set of parts costs £10 7s. Od. plus £2 5s. Od. P.T., and there
is also the ready -for -the -rails modcil at £15 I5s. Od., including P.T.
WRITE FOR "Laying Permanent Way." Price 6d.

" Gauge ' 0 ' Model Railway Catalogue." G!12 Price II-.
" How to Build a Working Model of a Road Tractor, lin. scale." '

Price II-.
"How to Build a kin. scale ' Flying Scotsman.' " Price II-.
" Model Railway Handbook " Standard Edition. Fully illus. Price

616 post free.
"Model Supdlids " (L'I2) Price 6d.

BASSETT-LOWKE LTD.
NORTHAMPTON

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

OPPORXUNITIES
IN PLASTICS

A most informative handbook entitled " OPPORTUNITIES
IN PLASTICS " is now available for distribution. This guide
discusses in considerable detail the prospect of careers in all branches
of the Plastics Industry-knowledge required, salaries, possibilities
of promotion, and so on-and explains how you may prepare for these
opportunities through our modern home -study courses.
We specialise in Plastics training and our courses are authoritative,
up to date and comprehensive. The range of our tuition is wide,
covering Elementary Instruction in Basic Subjects, PLASTICS
TECHNOLOGY, coaching for the CITY AND GUILDS
EXAMINATIONS, and specialised instruction in such specific
branches of the industry as :-

Plastics Mould Design, Plastics in the Paint, Varnish
and Lacquer Industries, Plastics Costing and Estimating,
Plastics for the Aircraft Industry, Plastics for the
Electrical Industry, Plastics for the Building Industry,
Plastics in Sales Promotion, Plastics in Textiles,
Designing in Plastics, Synthetic Rubber Technology,

etc.
All courses are conducted under a guarantee of

"SATISFACTION OR REFUND OF FEE"
" OPPORTUNITIES IN PLASTICS " will be sent on request,
free and without obligation. The book contains so much useful
information and guidance that whatever your interest in Plastics
may be, you should make a point of writing for your copy at once.

BRITISH INSTITUTE Of PLASTICS TECHNOLOGY
4, SHAKESPEARE HOUSE,

17, STRATFORD PLACE, LONDON, W.1

THE "FLUXITE QUINS
AT WORK

Just look at our house ! Gosh !
A flood !

The washer we fixed was a dud.''
Yelled 01, That's a burst.

And about the world's worst.
Get FLUXITE! Our name'll

be mud!"

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,

With Flu.rite joints cm. be - wiped
successfully their tore impossible

by may 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/-.
igh TO CYCLISTS ! Your wheels will
W 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,

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

pressure.
Price 1/6 or filled

2/8.

ALL MECHANICS WILL HAVEN

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
Stroke, 2!,in.
Saw Blade length, 6in.
Throat capacity: 7)in.
Table measures 9in. x 9in.
Speeds, 280-500 r.p.m.
Motor, I h.p.
Overall length, I6in.
Overall depth, 10in.
Overall height, 20in.
Net weight, 78 lbs.

AT A GLANCE

For SAWING and FILING OP
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 enable:
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
7I in. capacity of the Bow enables the
handling of work not normally
accommodated on a machine of this
size.

PRICE

Single Phase

Three Phase

£38 10s. Od.

£39 IN. Od.
£39 10s. Od.

FULL DETAILS ON APPLICATION

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

Ta:ebhone 1 CLERKENWELL 4001-5-6
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Join the Well -paid
Ranks of the
TRAINEDI.C.S.-MEN
THERE IS ALWAYS A GOOD POSITION FOR THE MAN

WITY A SPECIALIZED TRAINING, 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 you need technical training, our advice on 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 this Coupon

INTERNATIONAL CORRESPONDENCE SCHOOLS LTD
Dept. 95, International Buildings, Kingsway, London, W.C.2

Please send me particulars of your courses in

Name Age
(USE BLOCK LETTERS)

Address

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

Bombay.
New Zealand : 182, Wakefield Street, Wellington.
South Africa : 45, Shortmarket Street, Cape Town.

ICS

You can

hold 1,000

NATIONAL SAVINGS

CERTIFICATES

You can buy these to/- Certificates in single documents
representing 2, 3, 4, 5, ro, 25, 50 or ioo units. You can
hold up to r,000 of these new Certificates in addition to

any you already hold of previous issues.

reeved by tAb National Saving. Committee

Price

21/.

Ley tool S
are
QUALITY Tools

 PRECISION HAND DRILLS
As illustrated. i-inch dia-
meter capacity.

PRECISION

;HAND
DRILL

Every "Leytoo/ " is
a genuine post-war
design, as accepted
by the Council of
Industrial Design for
display at the
"Britain Can Make
If " Exhibition.

Prov. Patent No.
20987;44

RATCHET SPANNERS
42 Stock sizes. Indis-
pensable for assembly and
servicing work.
SPECIAL : MOTORISTS'
SETS of Ratchet Spanners
complete in wallet.

UNIVERSALLY JOINTED
SOCKET SPANNERS

18 Stock sizes.

POCKET SCREWDRIVERS
4 -bladed.

" Leytools " are obtainable
from all good Toolshops,
Ironmongers and Stores. If
any difficulty in obtaining
locally, send your order
direct, or write for descriptive
leaflets giving full details of
sizes and prices of any of
the above tools.

FURTHER " LEYTOOLS " ARE
NOW BEING DEVELOPED

LEYTONSTONE JIG & TOOL CO., LTD.,
LEYTOOL WORKS, HIGH ROAD, LEYTON, LONDON, E.10

Telephone: Leytonstono 5022-3
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31.PARAILEL VICE

WITH HARDENED
JAWS

PIPE VICE ir1"2"
WITH HARDENED
REVERSIBLE GRIPS

TORE ROD AND
STRIP BENDER

CABLE
STRIPPER

SCREWING
MACHINE

puNcNING.

One ingenious. compact unit
doing she 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 'nvited.

CABLE
ROD

Dr P/N
CUTTER

FLAr6-
CONICAL

ANVILS

Mu/ti-Purpose
'11Tee:7/-'

HAMILTON MOTORS (LONDON) LTD.
466-490 EDGWARE ROAD, LONDON,

'Phone:
PADdington

0022

tests everything electrical

RADIO, HOUSEHOLD
APPLIANCES AND
MOTOR CAR LIGHTING

ETC.

Ask your local Factor to
show you one of these

remarkable in-
struments and

to put your
name down on
his waiting list.

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 :Ind 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 4.551.

LEAVES FROM THE TIME SAVING MINUTES OF W UW Uv

WEWORK A.,- b..;,0,t-t:',_

ii

wertovV.....21,
Ow NW

...That's the spirit, lads," says Lore Portable.
there's no fear of want among WuWti  mem-
bers . . . they cant help knocking hours off
hundreds of difficult operations every day

.. with Wolf electric tools they simply intuit
boost output. (Cheers). Think how they revel
in drilling, grinding, filing, buffing and polishing,
as well as servicing all kinds of I.C.,engffies.
(11,2re Cheers). With Industry's handiest
mac,hines they eat up miles of channelling
and mortising, drive millions of screws
several times fester, keep thousands of
tools sharp- and every time you preen a
switch another job is nearly off the pro-
duction line. So let everyone join WuWu
and do their share - in fact, several
shares. It's you. Old  Braoe -and - Bit,
that's up against it -like Iota of
other people youlll simply have to
drill the WuWu way! YOU
can't let the country down."

* World Union of Wolf
Users. - MembershIP
breaking all records.

ELECTRIC
TOOLS

The Range of Wolf Portable Electric Tools includes - Drills, Bench, Pedestal. Hand
and flexible Shalt Grinders. Hammer and Hammer Kiss. Screwdrivers. Chisel
Mortises., Sanders, Blowers. Engine Reconditioning Equipment including Val., Seas
Servicing Kit, Engine Kit. etc.

S. WOLF & CO. LTD., PIONEER WORKS. HANGER LANE. LONDON. WS
F1 34
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Build your own Plane

Henri Mignet's Latest Masterpiece-
The H. M. 290 "SPORT de L'AIR"

Will not spin, slip or dive. No fear of stalling.
The most original, safest and easiest plane to fly
ever seen. Dimensions :-Span i8 ft. 6 ins. Length
is ft. 9 ins. (folded 8 ft. x 9 ft.). Engine 18-50
H.P. Lands and takes off in 164 ft. Ceiling
it,000 ft. Cruising speed 8o m.p.h. Range 300
miles.

Complete Constructional Plans 5/- Post free.
Full Scale Plans of Ribs and Frames 2/6

Send P.O. to 0. Dubois, co GLOVERS (BRISTOL) LTD., BRISTOL, I,
who will arrange for despatch of plans direct from the Publishers,

l'Aeronef, Bruxelles. PLEASE USE BLOCK CAPITALS.

These plans will enable you also to construct
the most original models.

ao,
SENSITIVITY :ili.42,0

HMI

Other types available
Type " F " (Featherweight)... 251 -
Type "DI " ... 3216
Type " K " (Moving Coil) ... 1051 -

Descriptive Brochure " P.M."
Free on requel:.

Telephone : AC.Orn 5021

Time and again lives have de-
pended upon the sensitivity of
a pair of Headphones.
For the reception of weak signals you
cannot do better than select the
famous S. G. Brown Type " A "
Headphones with adjustable Reed
Movement. The reed is held in
extremely sensitive suspension by the
pull of a powerful 357', Cobalt Steel
magnet in one direction, and its own
elasticity in the other.
These are the headphones invariably
chosen for use on hazardous ex-
peditions, for ship and aircraft radio
operators, and they are a great favourite
with thousands of radio amateurs.

S. G. BROWN
TYPE "A" HEADPHONES

PRICE 60/- PER PAIR.
Your local dealer call supply.

*rta
VICTORIA ROAD, NORTH ACTON, LONDON, W.3

Technical Courses

For many years to come there will be
a large number of openings for men
with technical qualifications. For this
purpose a sound theoretical as well as
practical knowledge is essential.
Pitman Correspondence College pro-
vides that sound foundation of
theoretical knowledge upon which
practical experience must be built.
Elementary Engineering Course-
Workshop Calculations, Workshop
Training, Engineering Science (Meek-
anical and Electrical), Engineering
Drawing,Mechanics,General Science
Electricity and Magnetism, Ileat,
Light and Sound.
Other single subject courses include
Wireless Engineering, Motor Engin-
eering, Diesel Engines Plastics,
Radio Communication, Elements of
Structural Engineering, Elements of
Quantity Surveying.

For full detain of these and general
educational and commercial courses
write to :

1TMAN
CORRESPONDENCE CORIEGE1

177 SOUTHAMPTON ROW, W.C.1
Principal: H. R. Light, B.Sc.(Lond.)F.C.I.S.

Director and Educational Adviser:
R. W. Holland, O.B.E., M.A., M.Sc., LL.D.

THREE USEFUL CHEMICALS FOR
ALL AMATEUR PHOTOGRAPHERS

AZOL
DEVELOPER FOR
THE NEGATIVES

UNIVERSAL
DEVELOPER FOR
THE PRINTS

ACID -HARDENING
LIQUID FIXING

FOR NEGATIVES
AND PRINTS

ASK YOUR DEALER FOR THE
SCALES BRAND CHEMICALS

JOHNSON & SONS, MFG. CHEMISTS, LTD.
HENDON, N.W.4. ESTABLISHED 1743

PORTASS LATHES

As above or Bench Model

Good Delivery

*
S.A.E. for Illustrated Price List

*

S. E. BULLERS
(Dept. B)

PRINTING OFFICE ST.
DONCASTER

Est. 1916 Telephone 2346
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Every home should have
a "Crystal"!

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.

We are Distributors of Pinchin's'
Paints and can supply from stock ceiling
white and most shades of their interior
Paints and Distempers. Particulars on

application.
Dept. P.M.

75t.
complete

Special Hoover
connector
3'6 extra.

DOMESTIC SUPPLY COMPANY
341, REGENT'S PARK ROAD,
(Near Finchley Central Station)

LONDON, N.3
Tef.: FlNchley 5190

4ig
BM MUNI
IliZiumui MVP!. ir

Manufacturers of

DRAWING and
SURVEYING

INSTRUMENTS

SLIDE RULES

DRAWING MATERIALS

DRAWING OFFICE
STATIONERY

A. G T44O RN To N. LTD
41 GA FLT/IDE IT. MANC14f/TER. 3.

T5'

WAS A
SHORTHAND

FAILURE

S

I was a copy typist. Had tried to learn
shorthand several times without suc-
cess. A friend recommended stream-
lined Dutton One -Week Shorthand. I
worked through theory in 27 hours 15
minutes studying at home, then got up
good speed and landed this job. Just had
a rise, too -- the boss is so pleased to
find someone who reads back really
accurately. Why not send for their
specimen lesson and see what' you
think of it ? There's no obligation.

7-DUTTON SHORTHAND (Dept. P.M.5)---1
921 Great Russell Street, W.C.1

I Please send free test lesson and
full details of postal course.

I PLEASE USE BLOCK CAPITALS

Mrr.S.
iss

ADDRESS

Or a eich
deopi

-2awoowtinoomo

" Ct.)%0t'2,'
b.evcaoilse:11:notsesnetsses

hundred
-per-

.

"CLEA1"
because

it \eaves
no greasy

residue

on the Worit.
Keep

a tin of "
2Aee s

" by yb

lios 4 tb.10

13
NO

and
targer

fluxes

foto 7 /00e5

B A E R S
SOLDERING FLUXES

SIR WM. BURNETT & CO. (CHEMICALS), LTD.

GREAT WEST RD., ISLEWORTH, MIDDX., ENGLAND

BELFAST  TORONTO MELBOURNE  JOHANNESBURG WELLINGTON. N.Z.

ModeIcraft's :-.11; in. Scale

RACING CAB. KITS

Designed by

816D HEX BATS
PACKING &

POST 6d. The first off of this
new series is the Bentley 4, litre, to
be followed by the Mercedes Benz.
The plans are prepared with great
care and the materials are first
rate. Here is a new series for
your shelves. If-
Modeleraft I POST FREE
MAGAZINE at MIST

Number Tao (May).
48 pages. Coloured card cover.

Articles by Edward Beal, John Ahern,

J. T. Hill, K. M. Blake, Rex Hay;.
350 items listed.

Modeleraft Ltd
77(I.) Grosvenor Road
LONDON S.W.I

L_ _-1
Stnee's WB 52
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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 Electrical Engineering
Foundry Practice Refrigeration
Mining Practice WIRELESS GROUP

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

CIVIL ENGINEERING GROUP
A M.I.C.E.
In;t. Mun. Engineers
A.M.I.Strust.E.
M.R.San.l.
Sanitary Inspector
Specification
Structural Design
Mining Surveying

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

SURVEYING AND BUILDING GROUP
A.R.LB.A.

A.M.I.H. & V.E.
L.I.O.B.
F.A.I.

Costing & Valuations
Heating & Ventilating
Clerk o( Works
Surveying & Levellinz,
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 Diesels

AERONAUTICAL ENGINEERING
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 Matriculation University Entrance
School Certificate Intermediate B.Sc.

*Our D.plurn, is o cepted for Graduotesh:p of the Inst. of Engineering Draughtsmen and Designers.

WE DEFINITELY GUARANTEE
" NO PASS- NO FEE "

GROUP

If you are earning less than E10 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 ASTITITE OF ENGINEERING TECHNOLOGY
410A, SHAKESPEARE HOUSE, 17, STRATFORD PLACE, LONDON, W.1

THE IS THE LEA() I NG INSTITUTE OF <ITS KIND IN THE.WORLD
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SUBSCRIPTION RATES
(including postage)

Inland - - - 10s. 6d. per annum.
Abroad - - 10s. per annum.
Canada - 10s, 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 JULY, 1947 No. 165

Mechanical Engineering
THE Government, through the Depart-

ment of Scientific and Industrial
Research, is setting up a special

organisation to carry out scientific research in
mechanical engineering to meet and to
anticipate the needs of industry and Govern-
ment departments. The eventual annual
expenditure will be in the region of £350,000,
although it is unlikely that this figure can be
reached for some years because of the present
difficulty in obtaining suitably qualified staff
and buildings. The research is intended
mainly to supplement the work carried on in
other research organisations in this country
and will largely be confined to those fun-
damental problems which underlie all
mechanical engineering; thus the subjects in
which research is expected to be carried out
are : Properties and strength of materials :
Mechanics of solids, stress, stability and
vibration of structures : Mechanics of fluids ;
aerodynamics, gas dynamics and hydraulics
in their mechanical engineering applications :
Lubrication, wear and mechanical engineering
aqects of corrosion : Mechanisms, engineer-
ing metrology and -noise control : Mechanics
of formation of materials ; machine shaping
of materials : Heat transfer, heat exchange
apparatus and applied thermodynamics.

Dr. G. A. Hankins, D.Sc., M.I.C.E.,
M.I.Mech.E., Superintendent of the Engineer-
ing Division of the National Physical
Laboratory, D.S.I.R., has been appointed
Director of Mechanical Engineering Research.

As with all other research organisations in
the D.S.I.R., the Director will be advised
by a Board, consisting of eminent scientists,
technicians and industrialists, serving in their
personal capacity, and not as representatives
of any organisation to which they may belong.

The location of the Research Station has not
yet been decided. For the time being much
of the work will be carried out at the National
Physical Laboratory, while other work will
be arranged for at universities and other
institutions. It is clear that the new station
will have to work in the closest liaison with the.
N.P.L., which has a long tradition, in its
Engineering Division, of engineering research
of high quality, and which will provide the
nucleus, in due course, of the new organisa-
tion. Unfortunately, no land is available close
at hand for the building of the new station,
which will require a considerable area.

It is my view that this new organisation
was unnecessary in that its curriculum is
purely academic, that it duplicates the work
of existing organisations who already ade-
quately cover the subjects, and that the money
would be better spent in developing machine
tools in this country.. It is well known that
we have to import a large number of machine

tools because no one in this country is making
them. A department which would develop
designs for machine tools is what is urgently
required. We do not want a department of
academic scientists working out textbook
problems, and really contributing nothing
tangible. For example, there is little that can
be added to our present knowledge on the
properties and strength of materials. Stress
calculations are largely a matter of guess,
based on empirical formula:, which depend
for their success upon the use of a large factor
of safety. Similarly, the mechanics of fluids
is a subject upon which a large number of
excellent textbooks divulge all present know-
ledge. As far as noise control is concerned
we want the devices which make the noise
first !

The general plan and the early work of the
new organisation will be based on the recom-
mendations of a D.S.I.R. Committee on
Mechanical Engineering Research, which
reported on the essential needs for research
in mechanical engineering and examined in
detail the mechanical engineering research
facilities available throughout the country.

Wide Scope
The wide scorfe of the mechanical en-

gineering industry naturally influenced
the Committee in its recommendations.
Mechanical engineering covers the design
and production of all engines and power plant
for marine and aircraft propulsion ; loco-
motives for railways, motor -car engines and
transmission systems ; the production of
power from coal, oil and water ; the machinery
concerned with the manufacture of iron and
steel, and the production of chemicals,
textiles, foods ; ventilating, air conditioning
and refrigerating machinery ; and many
other matters. The central register of the
Ministry of Labour schedules 98 separate
activities in mechanical engineering compared
with 57 in electrical engineering and 21 in
civil engineering. There are about 6o,000
mechanical engineers in this country eligible
for the technical and scientific register of the
Ministry of Labour. There are approximately
four times as many mechanical engineers as
there are civil engineers, and twice as many
as there are electrical engineers.

There is a very considerable amount of
mechanical engineering research already in
progress in this country, at the universities,
in Government establshments, at some of the
Industrial Research Association laboratories,
and in the research departments of the larger
firms. There are, however, gaps, such as
research in hydraulic machinery, in heat
transfer and heat exchange problems and
apparatus, in applied thermodynamics, and
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Research
in kinematics and mechanisms. The visits of
the Committee to the various research
establishments made two predominant im-
pressions on the minds of the members :
firstly, the considerable extent to which such
establishments had common basic needs,
which could be met by research in a number
of subjects contributing to the basis of
mechanical engineering science ; secondly, the
small size of the groups or teams of workers
concerned with specific items, so that, in the
main, research tended to be confined to the
urgent and immediate problems, to the neglect
of the fundamental or generic research on
which mechanical engineering practice a
the future very largely depends.

The main object of the new organisation
will be to carry out basic research in mechanical
engineering science for the general benefit
of industry throughout the country as a whole,
and so assist British industry to maintain and
extend its position in the forefront of industrial
advance. The researches will provide a sound
foundation of scientific knowledge on which
specific industrial development projects of
the future can be based, and be a store of
knowledge and research experience from which
many industries will be able to draw for their'
particular needs.

Experimental Work
The purpose of the new establishment will

be to provide a convenient centre for the
experimental work ; groups of research workers
will be organised in each of the main branches,
and the necessary equipment, some of which
will be on a fairly large scale, will be designed
and installed. The research workers will be
mainly engineer -scientists, but will also
include physicists and mathematicians. It is
intended that in due course much of the
work in progress will be well ahead of the
immediate requirements of industry, and that
the - reputation and standing of the new
establishment will be such that other research
groups and firms will naturally turn to it for
information and advice before starting on new
projects. The manpower required for effec-
tive research in the various groups will vary
because the research treatment of some of
the subjects has still to be evolved and the
scale of effort required will increase as they
are developed. Close contact will be main-
tained with Industrial Research Associations,
since these provide a most convenient way in
which the results of fundamental and generic
research can be made known and applied in
industry. In the mechanical engineering
industry there are a large number of firms
which are too small to carry out much research
for themselves and are nqr served by a
particular research association
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A Simple Epidiascope
Constructional Details of an Easily Made

LENS
WARM AIR OUTLET -

FRAMEbut Efficient Instrument

By R. L. G.

ALTHOUGH the epidiascope about to
be described cannot be expected to
compare with the very perfect results

obtained by the manufactured article, it has
the advantage of simplicity of construction,
low cost of materials and, like all other
home -constructed apparatus, gives added
pleasure to the constructor.
- It is suggested then that those readers
who have not seen such an instrument in
use may like to try out this simple arrange-
ment, after which they will understand the
general principle of this system of projec-
tion and will appreciate the various refine-
ments advertised by the manufacturer of the
commercial article.

Size of Picture
The apparatus illustrated will give a very

brilliant picture of Join. x 8in. at a distance
of 3ft. from the original picture size of 21in.
x 2in., this being increased to about t5in.

LENS MOUNTING
FRAME

LENS TUBE FOR
LIGHT SCREENING

PLYWOOD
LENS

PANEL-..

LIGHT TRAP AND VENT

Figs. 2- and 3.-
Rearand front views
of the completed

epidiascope.

LID OF BISCUIT TIN,
FITTED WITH RECESS
BOX ,AND APERTURE
FOR PICTURE

was found necessary to fit a cardboard
diaphragm, and the aperture was found to
be 2in. diameter for good definition over
the full picture space of 21in. x 2in.

Using a standard magic lantern lens, no
diaphragm was necessary. The front lens
only was used, and at 3ft. 6in. a picture

x 8in. was obtained, whilst at 6ft. a
good picture of about rtlin. x rain. was
projected. Again, suitable adjustment of the

lens ;n relation to the
picture was necessary.
A suggested method
of adapting a magic
lantern lens to the
condenser mount,
both lenses of the
condenser combina-
tion being first re-
moved, of course, is
seen in Fig. 7.

Construction
Constructional de-

tails can be clearly
seen in the drawings.
Fig. t shows an ex-
ploded view of the
instrument with the
parts in their order of
fitting. The main
body, or lamp house,
is made from a stan-
dard biscuit tin
measuring 9in. x
and 94in. deep, with
suitable apertures cut

BLACKED
MARGIN

LAMP HOUSE

\ SIRENS
FRONT LIGHT TRAP

4"DIAM. CONDENSER LENS MOUNT
CARDBOARD WITH FRONT LENS REMOVED
DIAPHRAGM

Fig. t. Exploded view of
the instrument.

t2in. at 4ft. 6in. Both these
variations were obtained by suit-
able adjustment of the lens. The
instrument will project quite a
good picture at about 9ft. distance,
but with the lens used, the recess
in the lid would need to be 2in.
to bring the picture closer to the
lens.

This is one of the limitations of
the instrument illustrated. If a
large aperture projecting lens is
available, then it is possible a much
larger picture space could be
utilised without loss of definition.
The lens used by the writer was
a standard condenser lens com-
bination of 4in. diameter, with the
front lens removed. The re-
maining lens is approximately
51in. focus, and the dimensions
given were to suit this lens. It

PLYWOOD
PANEL-'

LENS
SLIDES IN
SCREEN
TUBE FOR
FOCUSING

ADJUST.PIT

CARDBOARD
DIAPHRAGM

LENS
MOUNTING

FRAME

194

8"

i,:">( 3" VENT HOLES'

100 WATT
TUBE 61/2".4'/8"D LAMPS
LIGHT SCREEN

k------ 81/2"

Fig. 4.-Section and end view of the lamp house.

11/2"

COOL
AIR

INLET

PICTURE HELD
OVER APERTURE
BY SPRING CLIPS

out for mounting the lens and for the neces-
sary ventilating passages. The latter consist
of a tin superstructure soldered or riveted on
top, with holes to allow escape of warm air.
Similar holes are cut out of the bottom of
the tin for the cool air inlet. The original
lid of the biscuit tin is used for the picture
aperture, which is arranged for in a tin
recess fitted to the lid. A light screening
tube, in which the lens itself fits, is fitted
by a flange to the plywood panel, as shown.
This panel itself is screwed to the wood
frame fitted to the front of the biscuit tin.

A sectional view through the tin lamp
house is shown in Fig. 4, whilst three of
the four corner electric bulbs can be seen
in the adjoining view. The centres for the
lamp holder will be found about correct
for clearance for too -watt bulbs. For the
purpose of current economy, lower wattage
lamps "can, of course, be substituted and the
projected size of picture kept down to the
smaller size previously mentioned. One cf
the corner lamps can just be seen inside
the lamp house in Fig. 1. The lamps are,
of course, wired up in parallel, and, although
the writer shows the flex connections inside,
these might with advantage be taken outside,
but in doing so care should be taken that
any holes drilled for the purpose are suit-
ably protected to avoid cutting through the
insulation. Light leaded cable would prove
advantageous if available.

In Fig. 2 is shown a view from the back
of the instrument, with a picture or print
clipped in front of the aperture by means
of the spring clips, which are small strips

81/2"

100 WATT
LAMP

TIN
PICTURE
RECESS

74,

7.

PICTURE
APERTURE
21/2"r 2"

19/4'

LAMP HOLDER
SCREWED T
WOOD
FRAME

9 12W

CUT OUT IN TIN
FOR LIGHT SCREEN
TUBE AND LENS
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of tin or brass, turned over at their top
end and soldered at the lower end. The
Pictures are inserted from the top, and
adequate room should be available if the
clips come half -way up the picture width,
as shown. Fig. 3 is a view from the front
of the instrument, showing it connected to
the lamp adaptor. This may be of the switch
type, for convenience. In Figs. 5, 6 and 7
are given details of the various parts needing
construction. A smaller size of tin might
be utilised for the top vent, and this can
be soldered or riveted to the main lamp
house. It should he given a coat of photo-
graphic black, however, before fixing in
position. A hole is also cut out of the bottom
of the tin for air inlet, and the lamp house
is raised upon two battens as shown, with
a strip of tin screwed to them at the front
end to act as a light trap. As it was found
difficult to screw these battens from the
inside of the tin, setscrews and nuts were
used, the holes being countersunk, as shown.

5"C)IAM,

FLANGE
SOLDERED
TO TUBE

TUBE OF SHEET BRASS
WRAPPED ROUND COND.
LENS MOUNT TO OBTAIN
CORRECT SLIDING FIT.

-,,-CSK.FOR SET SCREWS;;_- -

The front
formed by
section of
advantage.

DO II .4-
brj

vz-x 1- BATTENS FOR RAISING LAMP HOUSE

Figs. 5, 6

strip of tin could, of course, be
a cross -batten of the same wood

x tin. This might be an

The Light Screen Tube
This is important as it prevents direct

light from the lamps striking the lens, and
allows only that reflected from the picture
passing through the lens. The tube is made
from medium gauge brass sheet, cut to size,
and soldered to an end or front flange, drilled
with fixing screw holes. If using the con-
denser lens combination the best plan is to
wrap the cut sheet of brass round the lens
mount, spot solder at the two extreme ends,

MAGIC LANTERN LENS

, WOOD
'N DISC
Vz"THK

SCUT THRO'
MOUNT

SUGGESTED METHOD OF
FITTING A MAGIC LANTERN
LENS IN CONDENSER LENS
MOUNT. (PARLSECTION)

Fig. 8.-Details of lens
mounting.
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remove from lens mount and solder
along the seam. , The inside should
be given a coat of photographic black
to prevent reflections.

The optical system is shown in
pictorial form in Fig. 9, and it will
be seen that a mirror is shown at an
angle of 45 degrees to the lens. This
will correct the projected image as
regards right and left, and the screen
will have to be to one side of the
epidiascope. as shown. If projected
straight on to the screen, the image, as
well as any lettering, will be reversed.
Such a mirror could be readily fixed
to the lens panel at the correct angle.

The reader may, of course, vary
the sizes given, and much will depend
upon the projecting lens available.

; SEE PANEL,,.;

I " SQUARE
HARDWOOD
FRAME FOR
LENS PANEL

7"

74'

® 0
ZCSK. SCREW HOLES

C)

- HOLE TO
- SUIT OUTSIDE

DIAMETER OF
LIGHT TUBE

0

7"

11"

7"

BEND
DOWN

2"

BEND

0;

2"

PICTURE
APERTURE

SPRING CLIPS

1k
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7"

*/6" BEND UP

SHEET TIN RECESS FOR PICTURE. FITTED
OVER 7 " x 7 " HOLE IN LID OF BISCUIT TIN.

2"
BENT,1DOWN

VENT HOLE 2"
SIMILAR HOLE CU \T.r,--0-
IN TOP OF TIN
LAMP HOUSE THIS
END.

3
2"

BEND UP BEND
DOWN

8"
13"

LENS PANEL 3/ie PLY. .4

and 7.-Details of the various parts needing construction.

Some reading magnifiers may be found suit-
able, but some experiments should first be
carried out to arrive at correct distances,
and the largest aperture possible, for good
definition over the whole picture area.

If a biscuit tin is not available, the whole
lamp house might be made up from sheet
tin. Riveting would possibly be easier than
soldering. It is suggested that some form
of reflectors might be incorporated to
increase light concentration on the picture
area. The simple air vent and light trap
arrangement could be elaborated
on, if desired, by fitting a further
section above the first, when
complete light trapping would be

___ ..... ....

Th.f,j§..el
k.z.kr<

WITH STRAIGHT III

PROJECTION
LETTERING AND
PICTURE DETAIL

ii

IS REVERSED

WITH MIRROR AT 45°
AS SHOWN, SCREEN
SHOULD BE HERE.
PROJECTED IMAGE
WILL THE BE THE
CORRECT WAY ROUNDI

Fig. 9.-Diagram illustrating the
optical system.

[IA,- THIS COULD
SE TWIN LEAD
LEADED CABLE,
AND MIGHT BE
TAKEN OUTSIDE
LAMP HOUSE

7"
12"

secured. Also the bottom air inlet could
be elaborated.

The black margin will be found to prevent
reflection near the edges of the projected
image. If possible, switch off the lights
as often as possible, both to save current
and allow the lamp house to keep cool.
Finally, it is quite interesting to see the palm
of one's hand, reflected in full colour, on
the screen, and serves to demonstrate to
the " unbelievers " that this is not just an
ordinary magic -lantern.

VIEWING
UNDERSIDE
OF HOLDERS

THIS MAY GO
TO ADAPTOR
INCLUDING A
SWITCH

MAINS
SWITCH

THIS IS HOW THE WIRING SHOULD GO,
WITH ALL LEADS WELL INSULATED.

Fig. io.-Diagram of wiring
construction.
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Makin a "Skyway Runner
A Novel Accessory for Kite -flying

Enthusiasts

kite -flying enthusiasts the idea of the
messmger," the circle of cardboard

slipped on to the string and gradu-
ally blown up to the kite, is well known.
This led to the question being asked if it
would not be possible to make something that
would not only go up but also return. This
started a discussion with a few friends and
various ideas were forthcoming. It ended
with a little experimenting, and eventually
the writer evolved the following design that
worked very well. The following descrip-
tion and drawings of the apparatus may be
of interest to other readers.

The main idea of this " Skyway Runner,"
as shown in Fig. a, consists in the provision
of two sails or planes which, on reaching a

a

_____ ___

Bend up at Broken Lines
Fig. 2.-The runner platform before being

bent to shape.

Fig. 3.-Roller sup-
port frame made
from a cycle spoke.

Bottom Roller
Bearing. of Tin
Soldered to Frame

step fixed on the kite string a few yards from
the kite, roll up tightly and the weight of
the runner is sufficient for it to slide down
the string.

The materials required are a few cycle
spokes, some tin, brass wire about 18 gauge,
41in. of round dowelling, greaseproof or
similar paper, thread and elastic bands or
model aeroplane motor rubber.

Constructional Details
To construct, first mark out'a piece of tin

to form the runner platform (Fig. 2). The
holes can be drilled or punched to approxi-
mate size and cut to shape. Chisel cut the
centre on three sides, and bend up on the
broken lines, the centre part front end,
and sides. A spot of solder at the corners
will strengthen it. Bend a cycle spoke for
the roller support frame (Fig. 3). This is

soldered to the underside of the runner plat-
form, as shown by dotted lines. The bottom
roller bearing of tin is soldered to the roller
support. The wood roller (Fig. 4) is next
fitted, using a tack at the top and a piece of
spoke with cross piece of wire soldered on in
the bottom. Make sure the roller revolves
freely. The striker bar (Fig. 5) is made of
spoke 3in. long, with a U-shaped piece of
brass wire soldered to one end and made a

'Sporck Position of StopHook

3'
LI of Brass Wire

Soldered to Spoke
Fig. 5.-The striker bar.

sliding fit in the three holes in the centre
piece or the runner platform. The strikes
bar stop hook is soldered to the striker bar
about from the
end. This stop
hook can be used
in conjunc-
tion with a para-
chute carrier (Fig.
6). The runner
loops can now be
soldered to the
front of the run-
ner platform and
the end of the
roller suppo r't
frame top.

Fitting the Sails -
The two sail

arms (Fig. 7) are

By H. B. BALL

Fig. 1.-G en er ar
arrangement of the
" Skyway Runner."

each made of spoke 7in. long with a small
wire ring-fin. hole-soldered at one
end, the other end being square tapered.
The two paper sails are cut and glued
to the roller so that they are equal each
side. The ends of the sails are strength-
ened by glueing over a thin strip of
cardboard (Fig. 8). Tie a 9in. piece of
thread to the end of each sail. With the
sails rolled up, fit a rubber band round one
end of. ;he cross piece at the bottom of the
roller and, giving it one turn for tension
and direction, slip the other end of the rub-
ber band over the end of the roller support
fram's, as in Fig. r. Fit in the sail arms
by putting the tapered ends . through large
holes, just aft of the runner platform centre,
and press the point into the smaller hole on
the opposite side. Pull striker bar forward

7'

Brass Wire Ring Soldered
to End

Fig. 6.-Parachtite carrier and
striker bar stop -hook.

Strengthe.-7 by Overlapping
Cardboard Strip /end Clueing

Fig. 4. -Details
of sail roller.

,Fig. 7.-Sail arm.
Fig. 8.-One of

the sails.

-lg. 7.

Om.
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and have two small brass rings ready. Pull
out the sails with the thread through the
ring at the end of the sail arm and tie to a
ring at just the right length so that it engages
on the nearest pin of the U -piece on the
striker bar. Do the same with the opposite
sail. When the striker bar is pushed back
the sail threads are released and the tensioned
roller will fold the sails up tightly. A para-
chute carrier can be fitted, if desired, and
this is hinged in the holes just forward of the
centre piece, being held up by the striker
bar stop hook when the striker bar is in the
forward position. The runner stop is made
with a disc of stiff tin or similar metal about

NEWNES PRACTICAL MECHANICS

tiro. diameter with a hole in the centre to
take a piece of lin. brass or copper tube.
Solder the disc near one end of the tube.

To Operate
The kite string is threaded through the

runner stop from the disc end, and is held
about 3 or 4 yds. from the kite by plugging
the string in the tube with a matchstick.

When the kite is flying steady, put the
" Skyway Runner " on the string. Pull the
striker bar forward. Take the two sail rings
and, pulling them to the centre, hook them
on the releasing points on the striker bar.

Push the runner up the kite string a few

2.99

yards and the air currents will start it run-
ning up towards the kite.

When it reaches the stop the striker bar
will release the sail cords, allowing the sails
to be furled. The runner will then return
down the string. When a parachute is put
in the hinged holder -it is dropped when the
striker bar is pushed back on reaching the
Stop. It will be noticed that the runner
attains a good speed on its return journey
and, unless checked, is likely to give the hand
holding the kite string a nasty knock ; but if
the string is given a circular action of just
a few inches when the runner is about five
yards away it will be braked.

Optical Mirrors
Methods Used in Forming Large Optical Surfaces Required in Telescopes

and Image Forming Instruments of High Power
FOR the purposes of a telescope of any

size larger than 2in. to 3in. diameter,
surfaces are required on the image -

forming device which exceed in accuracy
that standard which is satisfactory in smaller
instruments, cameras, etc. This is because
the image formed by either the object glass
or mirror, itself enlarged, has to be again
enlarged by a secondary magnifier, the eye-
piece. An error producing a negligible
effect in the primary image will be enlarged
by the eyepiece and become visible and of
importance.

The surfaces employed in the larger class
of telescope should approach very close to

Concave Mirror
Under Test -

Light Rays on
Outward Journey
From Lamp

By G. HOLE

duce, the difference coming in with the later
stages of polishing. A movement of transla-
tion of mirror across tool, or vice versa, is
all that is permissible, the rotation of mirror
and tool being controlled to ensure that no
two strokes follow exactly the same diameter.
The following speeds are used by the writer
on work up to t8lin. diameter. Stroke, 6o
per minute, tool rotates xl times per minute,
mirror 21 times per minute. Smaller mirrors
may be run faster, but above 90 strokes
per minute produce a rolled -back edge,

Vertical
Knife Edge

),,Pinhole
Lamp

perfection, the excellence of the performance
being directly dependent on this. The per-
missible tolerance for object glasses is at
least twice that of a mirror doing the same
work, being due to the doubling of angles
on reflection. It will therefore be seen that
the surface of a reflecting telescope mirror
should be as close to perfection as can be
attained.

Polishing Technique
The fabrication of these surfaces on a

mas production basis is not feasible for
the lire claw, as the tolerances are
measured in i21iU nth parts of an inch.
Therefore, these -Mtliods differ from the
factory methods recently ddidited in this
journal, and apprOach to laborai6ff work
Temperature control is necessary, as the
expansion of the mirror during the polishing
is enough to distort the surface, unless the
minor is of a substance with a low expan-
sion figure, such as Pyrex or quartz. For
this reason, among others, polishing pro-
ceeds slowly, from 3o to 75 strokes per
minute in spells of half an hour each. The
thickness of the mirror is important, as any-
thing thinner than one -eighth of the diameter
may sag under its own weight enough to
destroy the image. Also, it may flex during
polishing and thus receive a distorted figure.
Shaping and trueing follow normal proce-

Fig. r.-Foucault's
test at the centre of

curvature:

known as turned edge. Obviously, these
motions may be obtained by a machine, and
above I2in. diameter the use of one is advis-
able owing to the weight of the mirror and
the length of the polishing. By hand a
properly ground min. surface will polish up
in about to hours ; by machine the same
surface may take double the time, owing
to the absence of pressure, which is an
advantage. Indeed, it is sometimes neces-
sary to counterpoise the polisher. Machines
score on temperature grounds also, as the
heat of the hands is absent. A handle
cemented to the back of a mirror for hand
work, and held for 3o minutes at a time,
passes hand heat through the glass to the
surface being polished and expands same
into a hill. This hill promptly gets polished

Fig: 2.-Section of
cone and appearance
of mirror with central

hollow.

off, and, when cool, the mirror has a hollow.
These and kindred troubles are absent when
a machine is used.

Polishing is effected on a pitch surface,
formed in facets of approximately tlin.
square, coated with a thin beeswax film.
This may be formed on the grinding tool
by pouring on strained pitch, moulding to
shape with the mirror and channeling with
a knife. The surface is then waxed and
the mirror left on the warm tool to settle
into contact, using plenty of rouge and water
to prevent sticking. This cold pressing is
essential to obtain contact. The rouge is
carefully washed before use, and strokes of
quarter to one-third of the diameter, varied
every 15 minutes, together with a variable
side throw, are used. After several hours
the abrasive marks are eliminated and polish
is complete.

Testing -

The main work now commences, and a
word on testing is needed. Commercial
lenses are worked to fit accurately made test
plates of opposite curvature to the piece
being tested, these test plates being made
in the laboratory. The test consists of plac-
ing the piece in contact with the test plate
and reading the interference fringes formed
between the surfaces. This 'test is delicate,
but not suitable for. large surfaces, for which
more rigorous tests are used. They nearly
all function on the principle of reflection
from a concave mirror. If this mirror is
set on edge and an illuminated pinhole
placed at its radius of curve (found from

2r + D2 where r = half diameter and D2D
depth of curve), an image of the pinhole
is formed on the pinhole. A movement of
the lighted pinhole to one side will move
the image of same a corresponding distance
to the other side, and it can then be
examined with an eyepiece. This will settle
any question of turned edge, as the expanded
cone of light inside the focus will have a

Shorter Foca,'
Point of Hollow

Annulus Flat Grey (Sphere;
Centre Ho//ow (Shadow Dense
and Opposite Knife Edgi
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hairy edge if turned edge exists on the
mirror. The remedy is to shorten the stroke
and/or trim the edge of the polisher, and
polish until the defect disappears. The eye-
piece is then removed and the returning cone
of light received, direct into the eye. The
glass under test appears full of light just
like a full moon. A vertical knife edge is
now slid in front of the eye, its edge just
cutting into the cone. Its shadow will be
seen to cross the -mirror. Now, if the knife
edge is inside the mirror focus, the shadow
will travel across the same way as the knife
edge. If it is outside the focus, the shadow
will travel in a direction opposite to knife
cdge feed. Whem it is at the focus, the
mirror, if spherical (all parts of same radius),
will darken evenly (see Fig. t).

The mirror will, however, not be spherical

Mirror

1

Piene Mirror
Under Tesr

Fig. 3.-Testing a plane mirror
against spherical concave of known

perfection.

in all parts. It may possess a central hollow
(region of shorter focus). The shadow on
this region would be confined to the opposite
side to the knife edge, and the remainder
of mirror, if spherical, would be grey (see
Fig. 2). Should any departure from the
sphere exist, it will show as a variation in
position and depth of shadovi, and the expan-
sion of the glass, caused by placing the
finger-tips on it for five seconds, is plainly
visible as a hill where each finger rested.
This gives some idea of the delicacy of this
test.

The mirror for use as a reflecting tele-
scope must not be spherical, but must be
of shorter focus at the centre. Therefore
the curve must be deepened towards the
centre by increased polishing. This may be
done in a variety of ways, the safest being
to trim the polisher facets from full size in
the centre down to nothing at the edge.
This will leave the full -area polishing in the
centre, while the edge is not being polished
so much, according to, the amount of trim-
ming. Polishing with the mirror on top and

. off centre on the tool will also deepen the
centre, but is likely to turn the edge, as
is a onger stroke. This deepening must
be perfectly regular, from nothing at the
edge to the full amount at the centre of the
mirror. The difference in focal length of
the edge and centre, when masked off and

r2measured, should be -- (where r = half

diameter and R= radius of curve), and when
this difference is reached the mirror is a'
paraboloid. If it. is regular, has no turned
edge and the above -mentioned difference in
focal length exists, it is finished and ready
for silvering. Various methods exist, the best
being Brashear's process, details of which can
be found anywhere. Silvering may in future
be displaced by coating with a film of
aluminium deposited in vacuo, and this
service is available from various commercial
houses. It has the advantage of being more
permanent than silver, and gives better
reflection in the ultra vfolet.

Plane Mirrors
Surfaces of comparable accuracy are

required on plane mirrors as used in Coelo-
stats and Heliostats, on the surfaces of
certain prisms, etc. These can be tested
by placing them in the cone of rays coming
from a perfect spherical mirror. It has been
seen that a spherical mirror appears evenly
grey under test from centre of curvature, if
perfect. It also gives a perfect pinhole image
in this position only. Obviously, if a perfect
plane surface is placed so as to reflect the
rays from the sphere, it cannot alter them
at all if the plane is perfect. It can only
divert the whole beam (see Fig. 3). If, how-
ever, the plane is not perfect,' the previous
beauty of the sphere's image will be lost
and irregularities of the plane will be seen

in elliptical outline, ap-
parently on the surface of
the sphere. They will be
doubled owing to the
two contacts with the
faulty surface, and should
be treated by figuring, as
in the case of the mirror
previously described,
until the even shadow is
obtained and the .pinhole

Convex image of the sphere is
equally good, with or
without the plane. When
this condition obtains
with freedom from local
irregularities and turned
edge, the surface is plane
and finished. This means
that should the surface be
imagined enlarged to one
mile in diameter no hills

would exist higher than *in., and no hollows
deeper than same. Such is the level of per-
fection required in these -large optical units.

Convex Mirrors
One mare type of mirror remains, the

convex. This surface is not an image
former, as reflection forms a divergent cone
with no focal point available. It requires
a larger, more powerful convergent cone of
known perfection to test with, obtained from
a spherical mirror of short radius. If the
convex be placed so as to reflect this cone
of rays it will modify its angle but not
destroy its perlection of image, provided the
convex, is perfect. Figuring should be
worked until this end is obtained. The test
is one of the doubly rigorous type, as the
light from the testing pinhole contacts the
surface under test twice, on its outward and
return journey.

The various types of surfaces are used in
telescopes of both refracting and reflecting
type. The lenses of refractors need spheres
and planes, and in some the plane is replaced
by a concave. The great mirror of a reflector
of one of the three normal types must be
a paraboloid, and the cone of rays from this
may be modified by any of the three curves-
convex as in the Cassagrain, plain, as in
the Newtonain, and concave, as in the
Gregorain.

This survey cannot be detailed and still
remain within the limits of a short article,
but enough has been written to show the
reader the road to follow in order to produce
surfaces of the ultimate accuracy obtainable
by human effort.

Swiss Railway Centenary

A hundred years ago-on August 19th, 1847-the first railway journey was made from Zurich
to Baden. To celebrate the centenary, an exact replica of the locomotive that made the journey
has been constructed. With officials dressed in uniforms of the period, it is to tour the Swiss
Federal Railways as part of the centenary celebrations. Our illustration shows the replica of

the loo -year -old train on a trial trip.
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A New Type of Electric Motor
Details of Construction and Operation of the Rev Electrotor

EDPAILS are now available of a new
small power electric motor known as
the Rev Electrotor, which employs

an electro-magnetic phenomenon new to
electric motor design. The
motors are built on com-
pletely unorthodox lines ;
they have no commutator
and no soldered joints.

The extreme simplicity of
construction ensures com-
plete freedom from faults
and high efficiency.

Description
As will be seen from the

" exploded " view, Fig. t,
the Rev Electrotor consists

b ac.
Fig. 1. " Exploded" view of the

essentially of :
A permanent ring magnet (e). A gap -

ring armature winding (f) mounted on a
bobbin (i) and spindle (j). Two end plates
(b) with contacts (a). Cover tape (c). Two
securing clips (d). (See also Fig. 7.)

The edges of the winding (f) are bared
and the contacts (a) bear directly upon these
edges.

The winding (f) has a core of iron wires

Fig. 7. Section through armature and
permanent ring magnet. (Reference letters

indicate same parts as in Fig. a.)

(g) of high permeability, cased in an insulat-
ing coat, upon which several layers of double
nylon covered copper wire (h) are wound in
such a way that current flowing between the

19/if
Rev Electrotor

b.

contacts energises
all the layers.
Theory of

Operation
Consider first

the condition
which obtains
when no current is
flowing, and the
gap in a winding is
adjacent to the S.
pole of the per-
manent magnet
(Fig. 2). Both ends
of the armature
core have induced
N. polarity and the
peripheral centre of
the core (which is
adjacent to the N.
pole of the magnet)
has induced S.

polarity.
When the current is applied (Fig. 3) the '

winding becomes, in effect, a horseshoe
electro-magnet with polarity between the
points of contact of the contacts and the
ends of the core (but with concentrated
polarity at its ends),
the end nearest the +
contact being a
strengthened N. pole,
and that nearest the -
contact a S. pole of
reduced strength.
Consequently, the N.
pole is attracted to,
and the S. pole re-
pelled by, the S. pole
pf the magnet, and
rotation ensues, the
effective torque de-
pending upon t h e
width of the gap.

It will be obvious
that this width is
vitally important and
years of painstaking
research have been
devoted to the estab-
lishment of the exact
dimensions necessary
to give the required
torque, consumption,
and efficiency.

As rotation con - Figs. 2 to 6.

(Above) Two tiny Electrotors, and (Left)
an Electrotor in a special mounting.

tinues (Fig. 4) the flux density of the N.
pole of the winding loses its end, concen-
tration and becomes more evenly distributed
between the end and the contact point, and
eventually has concentration at the contact
point ; conversely, the flux density of the S.
pole of the winding becomes progressively

r- A -1 8

Fg. 8. End and side views.

Type
No.

A
mm.

B
mm.

"'C
mm.

Volts Con-
sumption

Speed
r.p.m.

Wei,:ht
Grp.ls.

001 5 5 0.8 1.5 tr; 06. -
gi

0
F, 2

-2 ,7.0"a
<,,S',. 7,

.=3

7 000 1

240 22 14 1.6 3 to 4 5,000

4 000

21

320 3. .9 3.2 6 to 12 84

440 38 35 3.2 6 to 24 4,000 Tr.'

Diagrams explaining the theory of operation.
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concentrated at the end of the core. There
is, consequently, strong attraction to the
poles of the magnet, with resulting high
torque.

The next stage to be considered obtains
when both ends of the gap are under the -
contact (Fig. 5) and have therefore strong S.
polarity. The peripheral centre of the core
(which is under the + contact) is similarly
strong N. polarity. Rotation therefore con-
tinues.

The final stage occurs immediately after
the gap has passed the - contact (Fig. 6).
The N. pole of the armature is now con-
centrated under the ± contact, the terminal
energised polarity being cancelled by the S.
polarity- induced by the magnet. Conse-
quently, the point of flux concentration is
attracted to the S. pole of the magnet. The
following end of the armature (i.e., that
under the - contact) has strong S. polar
concentration, and is therefore strongly
attracted to the N. pole of the magnet.

From the foregoing notes, it will be seen
that at two stages in tare cycle, flux concen-
tration at one or othet of the ends of the
winding is utilised to give an additional
surge of power, and the whole cycle is
balanced by the constant variation in the
distribution of flux density.

b d e f gh
Fig. 8.-Longitudinal section.

(Reference letters indicate same parts as in
Fig. 1.)

Sizes
Electrotors are at present made in four

sizes:
(a) Type No. oor, the smallest, is a triumph

of design and workmanship and is only

July, 1947

3 -16th in. diameter and 3 -16th in. wide. It
is used for special highly sensitive scientific
instruments, requires 1r volts, and has a
speed of 7,000 r.p.m. It is undoubtedly the
smallest electric motor ever made, and
weighs under x gramme.

(b) Type 240 is 9 -16th in. wade and Bin.
diameter. This is the most popular size,
and is used largely for toys. models, pocket
fans, electric razors, etc. It requires 3-41
volts, consumes less than a flashlarnp bulb,
and weighs only loz.

(c) Type 30o is 0,in. diameter and in.
wide, used largely for bigger toys and models.
It requires 41-6 volts and weighs 3oz.

(d) Type 440 is igin. diameter and i,in.
wide. This range includes Electrotors suit-
able for voltages varying from 6 to 24.
Although these are used for the driving of
large models, they have been designed prim-
arily for industrial use, and power wind-
screen wipers, eine cameras, projectors,
hair -clippers, air-conditioning units, (lc.
More powerful fractional horsepower motors,
AC/DC motors, synchronous motors, and
another unique development in electric motor
engineering, still secret, are all in the develop-
ment stage.

The -manufacturers of Electrotors arc i.ev
Motors, Ltd., Knowsley House, Bolton.

Science on View
Some Notable Exhibits Which Were Seen at the Recent Ideal

Home Exhibition.

AT least it was a relief ftom the " Britain
Can Make It" Exhibition that the
great majority of the exhibits at the

Daily Mail exhibition which came
broadly under the heading of scientific were
to be available within a reasonable time and
actually function..

Cooking by Radio "
The only example of something that did

not work as well as it might at the Ideal
Homo Exhibition was E.M.I.'s " cooking
by radio." Two young ladies were demon-
strating this cooking with what looked to me
a bit of turbot. Sure enough, in a few
seconds the fish and sliced potatoes emerged
cooked.

" That's all very well," I said, " but what
happens if I want some Brussels sprouts
with my fish ? "

It appears that I can't have them unless
I boil them in the ordinary way, and in that
case I can't sec the point of buying a
machine costing two hundred and something
pounds to cook the fish and potatoes in a
few seconds if I've got to wait for it to
get cold while the vegetables cook.

What happens in this " cooking by
radio " is that house current is transformed
into radio -frequency current and, as it is
focused directly on the food, no heat is
wasted. There is apparently a larger model
which will cook a family joint in five
minutes.

Another thing that is claimed for it is
that a fishmonger ran de -freeze a selected
portion in a few moments.

4agnesium
In my last a rticTe I touched on the demon-

stration of magnesium as the lightest metal
for use in he home. This demonstration
of magnesium from sea -water was organised
by F. A Hughes and Co., Ltd. A child

By  the MARQUIS of DONEGALL

can lift a five -gallon dairy can with one
finger, and a scales had been rigged up
on which a chair-similar to the usual
tubular chair-exactly balances against a
glass cf water.

Owing to the fact that magnesium heats
quicker than other metals, it is excellent for
griddle -plates and heating elements similar
to those on view.

The manufactflrer of nylon had a demon-

stration stand in which the Ministry of
Supply had a hand. I suspect that the
Ministry's contribution was the Horsa glider
tow -rope, worth £5 a foot, and equivalent
to 17,000 pairs of nyion stockings ; also the
parachute cords. We saw how chemical
compounds of coal and air go in one end
and come out as nylon threads at the other
end. Perhaps the most rare nylon exhibit
as far as the ladies were concerned was a
pair of British -made nylon stockings.

Airsciew, Ltd., Jicwood, Ltd., and the
Ministry of Supply showed various uses of
wood -stronger -than -steel that was first
developed in quantity for the Mosquito
aircraft, propeller blades, and for the
Human Torpedo.

Synthetic Resins
There was a Human :Torpedo on show

disp:ay of domestic gas appliances seen at the Ideal Home ExhibilAnt.

,
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(on a reduced scale). For the purposes of
this product timber is cut into thin veneer
and joined with plastic cement and synthetic
resins. The chief uses at present are artis-
tically bent or twisted forms of woodwork
which imitate the wood -carver's art for such
household uses as furniture boiseries. It is
said that machine gears made from this sub-
stance are silent and less subject to tempera-
ture expansion and contraction than metal.

Another point is that, when you consider -
that it takes a lifetime to grow a large tree
for timber, a process which enables broad -
planks to be made from small trees is some-
thing of a revolution in the forestry indus-
try.

Cheap Watches
I mentioned some popular cheap watches

in my last article. The pocket watch will
be on sale shortly at 3os. and the wrist watch
is on sale now at £2 5s. Farther along this
stand they were demonstrating and selling a
new design of household door lock.

That thoroughly antiquated vested interest,
the making of recordings on shellac, or
" as it is popularly called, was beauti-
fully demonstrated in detail by H.M.V. The
fact that all cur records would have been

NEWNES PRACTICAL MECHANICS

Working Wind
Tunnel

Anyetody interested
in knowing why an
aeroplane goes up-we
Will leave the accident
investigation people to
find out why they
come down`- could
find out by looking at
an ingenious s h o w-.
case containing a raft.
working wind tunnel
where you could see
the air stream, made
visible by smoke, on a
streamlined aircraft
wing. It is claimed
that architects have
also benefited b y
watching the effects of
the slip -stream wo-
duced by a gale on
Tutting -out pieces of
houses. Just to round
this whole thing off
we fotind out that the
same principle will
turn 27,000 herrings

" Cooking by radio." In this cooker house current is transformed
into radio -frequency current and focused directly upon the

food. No heat is wasted, and the cooker remains cold.

on film -strip or wire years ago, if so many
interests were not involved does not detract
from the way the show was produced. It
did, however, seem a shame that all the
artists worth hearing have been tied up
by people whose profit lies in saddling us
with cumbersome, scratchable, breakable and
symphony -dividing disc records, when far
more efficient methods have been available
for years. Incidentally, I wonder why we
were ever allowed to take the small step from
the old Edison cylinder to the even less -
portable disc ?
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A gas cooker made of Perspex, to demonstrate the correct packing of
a cooker oven, at the Ideal Home Exhibition.

into kippers in 24 hours.
If they have a better
flavour, which is claimed
for these smoke -wind kilns,
it is obviously more effi-
cient than the old method
of hanging to smoke over
a peat fire.
Intercom. in the Home

The only snag I saw to
the " intercom in the
home " is that in my small
experience one of the
things that make the
housewife's household
chores less dreary is the
two or three minutes gos-
sip with the milkman,
butcher, baker or itinerant
vendor as and when these
worthies present them-
selves and their wares.

The " intercom in the
home " consists of a small
gadget which the housewife
carries about and plugs
into the mains in any
room where she happens to
be. A caller approaching

the front door automatically causes the bell
to ring. She switches on and inquires
the nature of his ,business, her voice
coming through a loud speaker -outside
the front door. If he has goods to deliver,
she presses a button and a hatch -way
opens while he puts the deliveries into it.
She can tell little Willie to befiave himself
in another room or leave a recorded mes-
sage for her husband to play back when he
comes in.

Our old Home Guard friends the " sticky
bombs " have given up their moulds for

making plastic sprays for shower baths. The
transparent noses of aeroplanes have be-
come cigarette boxes and plastic machine
belting yields attractive belts for women.
Some of the plastics were non -inflammable.
We were, in fact, invited to put our cigarettes
out on them to prove that they are un-
damageable. Others were luminous and
such things as door handles, key -hole plates
and light switches were shown in a darkened
cupboard. The organisers of this Plastic
Section were Messrs. De la Rue.

Invisible Heat -ray
To me the most novel demonstration was

of seeing in the dark. You looked through
a slit in a wall and saw nothing but pitch
black ; then you looked through eye -pieces
similar to opera glasses and saw in a sort of
greenish light a night nursery quite distinctly
enough to tell if all was well without disturb-
ing the child in the cot. This phenomenon
was achieved by invisible heat -ray and was a
demonstration of top-secret war appliances
by the Ministry of Supply.

The chair covers and curtains of glass by
Messrs Fiberglass were not only attractive
but are said to be untearable, unburnable,
unrustable and moth proof. it was also
stated that one glass marble weighing ;oz.
and tin. in diameter would be the equiva-
lent of 102 miles of the glass thread used in
combination with plastics.

The last demonstration in the Science
Section attempted to explain what atomic
energy is all about. I have no doubt that
you, dear readers, would immediately find
the whole thing crystal clear. As for my-
self I shall take the wise course of fading
gracefully away rather than show you that
the atom reinains to me, even after the
demonstration, a highly mysterious and more
than unpleasant subject.
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Experiments with Ozone
What Ozone Is-Its Peculiar Properties-How to Make Ozone from Air

EVERY amateur experimenter, when
working with electrical apparatus in
which sparks are produced, must, at

times, have noticed a peculiar smell in the
vicinity of the apparatus, an, odour which
is not unpleasant, despite its being somewhat
pungent.

For years this " electrical smell," as it
was. once termed, was observed and com-
mented on by various electrical and chemical
workers, but it was not until a little more
than a century ago-in 1840, to be precise-
that a Swiss experimenter, one Christian
Friedrich Schonbein, discovered that the
electrical odour was due to the presence
of a gas, to which he gave the name
" ozone," from the Greek ozo, "I smell."

One of our countrymen, too, John
Beniamin Dancer, a now almost forgotten
Manchester optician, instrument -maker and
photography pioneer, was struck by the
peculiar and characteristic smell surround-
ing working electrical instruments, and he,
also, gave some attention to discovering the
cause of it. It is very probable that Dancer
identified ozone as a separate substance
before Schonbein did. . Nevertheless, the
latter worker published his discovery in a
better form, and is nowadays generally given
the credit of having discovered ozone.

The nature of ozone was a great mystery
to Schfinbein and to the other experimenters
of the day. *At first it was thought to be
a new element, an element belonging to the
well-known " halogen " family, of which
chlorine, bromine and iodine are members.
Then the view was put forward that it might
consist of a new form of water, a new
compound of oxygen and hydrogen. Finally
the real composition of ozone was discovered,
and it was found to consist of nothing other
than oxygen in a peculiarly condensed
form.

Condensed Oxygen
Chemical science, as, no doubt, the reader

will be well aware, terms the smallest
particle of a substance which can exist as
such, a molecule. Now, in the ordinary way,
a molecule of oxygen consists of two
oxygen -atoms linked together by an attrac-
tive force existing between, them.

An old frictional electric machine. This,
when working, acts as an ozone generator.

We may visualise an oxygen molecule as :
0 = 0

Ozone, however, contains three atoms of
oxygen in each of its molecules. Conse-

Christian Friedrich Schonbein (1799-1868),
the Swiss discoverer of ozone. (From an

old silverprint photograph.)

quently, a molecule of ozone is represented
as:

0-0
\o/

two ordinary oxygen molecules having been
condensed together to form the special kind
of contracted molecule containing three
oxygen atoms.

We may, for the sake of greater clarity,
write down the condensation process of
oxygen into ozone in the following manner:

0 = 0 + 0 = 0 + 0 = 0
(Three oxygen molecules.)

0-0 0-0\ \0 0
(Two ozone molecules.)

This curious condensation of oxygen
into ozone may be effected in several
different ways. In many chemical reactions
small amounts of ozone
are generated, but for all Ozone
experimental purposes by
far the best method of
generating ozone is by
means of the " ozone
tube," a simple device
which can be made by
any electrical or chemical
worker.

Ozone Tube
To make an ozone

tube, obtain a narrow
glass tube of about ;in.
bore and approximately
izin. long. Insert into
the tube a length of thin
bare copper wire, the far
end reaching to about an
inch off the end of the
tube, the other end of the
wire being brought out
of the tube and secured

/

in position by means of a little blob of sealing
wax or some other plastic material placed
at its point of emergence from the tube.

A second length of copper wire (bare or
D.D.C.) is then coiled round the outside
of the tube, the length of the coil being
about an inch shorter than the length of
the wire inside the tube. This coil of wire
is also secured in position by suitably placed
blobs of sealing wax or by some other
convenient means.

We now require an induction or spark
coil. Quite a small one will suffice, one
capable of giving, say, a quarter -inch spark,
and it need only be actuated by a two -
or four -volt battery or accumulator. To
the secondary terminals of the induction
coil the two electrodes of the ozone tube
are connected. The ozone tube itself is
suitably mounted either by means of clamps
or on a wooden base. A supply tube is
attached to it at one end and a delivery
tube at the other end.

The supply tube may consist of a length
of ordinary rubber tubing, but the delivery
tube should be made of glass and attached
to the ozone tube by only a short link of
rubber tubing, since ozone rapidly attacks
rubber,

We may now connect up the supply tube
to a bicycle pump and in that manner cause
a slow current of air to be blown through
the ozone tube, or, better still, we may attach
to the supply tube a large hard -glass test-

of three parts of
powdered potassium chlorate and one part
of manganese dioxide. This mixture,. when
heated, will give off oxygen abundantly, and
the oxygen will perforce have to pass through
the ozone tube on its way to the external
air.

During the time at which oxygen or
ordinary air is being slowly passed through
the ozone tube, the induction coil should
be brought into operation. A silent electric
discharge will thus pass around the tube
and a considerable percentage of the air
or oxygen flowing through the tube will
undergo its peculiar condensation into
ozone. If pure oxygen is sent through the
tube, about 8 per cent. of it will be changed
into ozone. If only air is passed through
the tube, the proportion of ozone will be
less and it will be likely to be contaminated
by traces of oxide of nitrogen.

Air or Oxygen
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2-4 Volt
Battery or

Small Spark Coil Accumulator,
Diagram showing the construction and layout of a simple electrical

ozoniser.
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Chemical Method
Another way 9f making ozone is to pass

air very slowly through two or three flasks
containing sticks Of phosphorus half sub-
merged in water. The slow current of air
issuing from these flasks is finally passed
through a wash -bottle flask containing a little
water to dissolve out phosphoFtis oxides and
the traces of .hydrogen peroxide which are
also formed by the oxidation of the
phosphorus.

The phosphorus employed must be the
yellow variety of this element-not red
phosphorus.

Even a single stick of phosphorus placed
at the bottom of a bottle and half covered
with water will charge the air in the flask
with ozone in about five or ten minutes'
time. If this time is exceeded, the ozone
formed in the bottle will begin to act on
the phosphorus itself and will therefore
become diminished in amount.

The powerful smell of ozone is very
characteristic It is pleasant, yet pungent,
and too much of the gas may possibly set
up a transient throat irritation.

The sense of smell, however, is by no
means the most delicate test for ozone. If
we make up a little ordinary starch solu-
tion and dissolve in it a small quantity of
potassium iodide and afterwards impreg-
nate a number of pieces of white blotting
paper with this solution, subsequently allow-
ing the impregnated paper to dry, we shall
have prepared " starch -iodide " paper which
is exceedingly sensitive to the presence of
ozone in the atmosphere. These " ozone
papers should be preserved in a well -
stoppered bottle.

In order to detect traces of ozone with
them, all we need do is to moisten them with
water and then to hold them in the situation
in which the presence of ozone is suspected.
If the slightest trace of ozone is anywhere
in the neighbourhood the ozone paper will

Ozonised

Water Bottle

Sticks of Phosphorus

Water

Apparatus for the chemical production of ozone by means of the
sin%) oxidation of yellow phosphorus.

uo

turn blue. This colouration arises from the
fact that ozone has the power of liberating
free iodine frO'M potassium iodide and that
the iodine thus freed from its compound
combines with the starch to form a vivid
blue substance.

Ozone is fairly soluble in water and also
in turpentine. Consequently, when the
delivery tube of the ozone apparatus is
allowed to dip beneath the surface of either
of these liquids contained in a small vessel
the liquid will smell strongly of ozone.

(Above) A chemical ozone pro-
ducer. A stick of yellow phos-
phorus glowing in the dark.
By its slow oxidation, ozone is
generated. (Left) A small
induction coil giving a iin.
spark. An instrument of this
size is well -suited for ozone

production.

Powerful Oxidising Agent
Ozone is a very powerful oxidising agent

since the additional amount of oxygen which
it contains is very easily given up by it.
It is for this reason that ozone is one of the
best disinfectants known. It destroys germs
rapidly, and when passed in small amounts
into, water it sterilises the latter very effec-
tively.

Ozone, too, in consequence of its oxi-
dising powers, can be used as an effective
bleaching agent. If, for instance, we allow
the delivery tube of our hcme-made ozoniser
to dip below the surface of water coloured
with a little indigo or cochineal extract or
aniline dye solution, the liquid will become
decolourised.

In view of its bleaching properties, there-
fore, it is not advisable to conduct ozone

experiments in any room
containing valuable oil
paintings or water-colours
which, although f a st
enough to light, may be
sensitive to the action of
traces of ozone.

-u

Air

When carrying out ex-
periments with ozone it
is also inadvisable to
breathe too great, a quan-
tity of the gas, in spite
of its containing nothing
but oxygen. High con-
centrations of ozone give
many people lasting head-
aches. Small amounts of
ozone ,in a room, how-
ever, impart to it a
delightful freshness and
a faint, " clean " odour.

Whenever lightning strikes through ' the
atmosphere, great quantities of ozone are
formed in its path. It is for this reason
that the atmosphere, after a severe thunder-
storm, usually becomes very refreshing- to
bicathe. The slow evaporation of seawater
and, also, the action of sunlight on large
masses of wet seaweed is productive of con-
siderable quantities of ozone. Hence it .is
that the seaside air has often a peculiar
freshness and tang which is absent from
country air.

Action on Mercury
Qzone has an extraordin-

ary action on mercury or
quicksilver. If, by means
of our ozone tube, we
collect a jarful of ozonised
oxygen or air and introduce
into it a globule of mercury,
afterwards shaking the mer-
cury globule about within
the jar, the mercury will
quickly lose its mobility and
lustre and will spread itself
in the form of a grey film
on the sides of the jar. The
mercury, however, may after-
wards be restored to its
original condition by shaking
it up with water. In view
of this curious effect, ozone
preparation should not he
carried out in rooms contain-
ing mercury barometers or
other mercury -containing in-
struments in which the mer-

cury is exposed to the air.
If a piece of silver foil-real silver paper-

is heated and then held in a jar of ozone,
the silver will immediately be blackened
owing to the formation of an oxide film on
its surface.

Ozone, too, will oxidise black lead sul-
phide and convert it into white lead
sulphate. This is a particularly useful reac-
tion to remember, for if we have any white
lead paint which has yellowed during the
course of time we have only to wash it over
with water in which ozone has been dis-
solved in order to freshen it up very con-
siderably and, indeed, in some instances,
to restore it to its original whiteness, the
ozone oxidising the traces of lead sulphide
to whose increasing presence the gradual
yellowing of the white lead paint has been
due.

A photograph of lightning-Nature's own
ozoniser.
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Liquid Ozone
By snongly compressing ozone and by

cooling it to the temperature of liquid air,
the, gas condenses to a deep blue liquid
which boils at a temperature of minus
119 deg. C. The liquid prepared in this way
is never pure. It contains greater or less
amounts of condensed oxygen, and it is
only by careful fractionation of the liquid
that `airly pure ozone can be obtained.

In the liquefied condition, ozone is a
rather dangerous substance. It is explosive,
and 't has been suggested that liquid ozone
might be used as an effective blasting agent
in coal mines and other underground situa-
tions, since the products of its explosion can
only consist of pure oxygen. Unfortunately,
however, liquid ozone in its pure state seems
to be too uncontrollable an explosive for this
use.

Ozone Into Oxygen
As we have already observed, it is not a

difficult matter to change oxygen into ozone.
It is, however, a still easier task to change
ozone back again into oxygen. All we have
to do for this purpose is to fill loosely a
short length of glass tubing with granular
copper oxide and to attach it to the delivery
tube of the ozone apparatus. All the ozonised
air or oxygen which passes through the
copper oxide tube will be completely de -
ozonised and the air or oxygen which
escapes from the end of the copper oxide
tube will not have any effect on ozone paper.

Even heat alone will break down ozone
into oxygen. Heated to a temperature of
250 deg. C. this breakdown of ozone is com-

A high-pressure spark generator in action. Any
apparatus of this type is productive of large

amounts of ozonised air.

plete. Hence if ozone is sent through a
glass tube heated by means of a Bunsen

flame, the ozone will be reconverted back
again into oxygen.

Atmospheric Ozone
Town air contains little or no ozone.

Country air, however, contains about one
volume of ozone to every 700,000 volumes
of air, whilst the percentage of ozone
present in seaside air is still greater.

Small as these atmosphere traces of ozone
may be, they are sufficient, it is thought, to
hold the world of micro-organisms in some
considerable check, for were the atmosphere
entirely devoid of ozone it is probable that
micro-organisms would multiply extensively
and that the world would quickly become
a place of continual disease and pestilence.

Ozone, therefore, is one of Nature's most
powerful disinfectants. By means of it the
Earth's atmosphere is kept reasonably pure
and all living creatures are to some extent
protected against one of their greatest
enemies, the disease -giving germ.

The germ -ridding properties of ozone are,
of course, well recognised, the various com-
mercial ozonisers testifying to this fact.
Such instruments consist merely of a device
wherein a high-tension electric discharge is
passed across a space through which air is
made to pass. The issuing air then contains
appreciable amounts of ozone.

The household ozoniser may not yet be a
common device, but the industrial ozonising
apparatus for the purification of air in
factories, workshops, hospitals, underground
workings, theatres, cinemas and the like
was, previous to the war, becoming a very
common and effective aid to air condition-
ing.

Science Notes
By Prof. A.

Coloured Fire
NOT so long ago I happened to witness

a number of fires all round me.
It is interesting to think that by touring

London at such a time with an instrument
consisting of little more than a prism made
fro n an old-fashioned chandelier or a cheap
lens, one could estimate the nature of all
the materials on fire..

I was amazed, as the headlines say, to find
that every fire had a distinctive colour. Due
i some cases to dust or moisture in the
atmosphere, but usually, I think, to the
materials concerned. Perhaps they were of
interest to another world where peculiar
people are saying, " They are lucky to have
so much carbon in such convenient forme."

I L sl that the early savages who made fires
by rubbing sticks together, a most trying
business which seems to warm the person
concerned more than the sticks, must have
notccd the many colours achieved by their
fires. Built on sand these fires may have
s'no,vn the yellow of sodium ; built on rock
perhaps the green of copper. Every district
must have had its own local characteristics.

No Wonder We Breathe
BREATHING is a habit. A very good

one, I imagine, but here is a very inter-
esting thing, and this is about air. Of course
it makes the green fields we breathe it and it
is pleasant. But it is so much more than
just "air." Aeroplanes fly in it, but with-
out some of the queer substances it contains
their manufacture might be slowed down by
about 30 per cent.

Air is mainly a mixture of 21 parts oxygen
and 79 nitrogen. It was this nitrogen that
saved Germany from a nitrate shortage in

M. LOW

1914 that might have slowed up production
of explosives and fertilisers. ' To -day the
separation of air into its various component
gases has enabled almost every form of
industrial and manufacturing process to be
vastly speeded up.

Oxygen is a great " speeder up." There
was a time when it was just used occasion-
ally in hospitals to help sick lungs and
hearts and to heal wounds. Now oxygen
is one of the most vital tools known to the
enginser. It welds, it cuts, builds gun
mountings and salvages ships in a miracu-
lous fashion.

Nitrogen, too, is almost as important.
Unlike oxygen, it is a very lazy gas which
never wants to join with anything else. So
it can be used for preserving food. Just
think what would happen in tinned food-
stuffs if they were sealed up with air-rust,
fermentation and waste. Not so when
nitrogen is all around. Nitrogen, in a
sense, feeds the world in more ways than
one, for, given good canning and dehydra-
tion, famines can be abolished.

Atmosphere also contains minute quanti-
ties of other gases such as neon-you see its
effect in modern lighting-and argon, a valu-
able gas used to prevent electric light bulb
filaments from wastage at high temperature.
All these materials are made from air by
apparatus which, in itself, is a romantic
story. Queerly enough, the microscopic
quantities of rare gases in air help to keep
us healthy!

Thinking Up a Pot of Jam
YOU will have noticed from the Press,

and therefore you will have known that

it is true, that the energy in atoms must
have been " put there," as it were, by the
sun in its heat and at its birth. Star dust is
made more romantic by a little knowledge,
and not less so, as has been said by people
who do not grasp, fortunately, that scientists
are as ignorant as anyone else.

We know, it seems, that matter can be
converted into energy by a bomb, and we
also know that in the preparation of the
uranium family we can seemingly create a
new element from " bricks " of which it is
basically constructed. Call them electric
particles if you prefer.

Now, if matter is energy at partial rest,
and if energy can go through the ether,
why not, in the vastly distant future, transfer
material things by radio ? The betatron
may be u beginning. An Atlantic flight was
represented by a two -yard hop only yester-
day in the realms of time.

More exciting still is it that thought also
is energy. It even produces ether waves. I
remarked long ago that I felt very small
indeed beside the man of the few million,
million years hence who might look posi-
tively frightful with atrophied legs, artificial
aids to everything, no hair and no teeth.
But supposing he could think a pot of rasp-
berry jam across the Atlantic, that would be
far more interesting than the best of bodies!
As far as I am concerned at the moment
it would be an extraordinarily desirable
accomplishment.

REFRESHER COURSE
IN

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



Jury, 1947 NEWNES PRACTICAL MECHANICS 307

The DesOn and Operation
of D.C. Machines
The D.C. Dynamo.

armature, or rotating part, of a
dynamo consists of an iron cylinder
with a number of deep slots length-

wise along its periphery. In these slots are
laid the active portions of the insulated
copper conductors which form the winding.
The minimum number is usually two con-
ductors in each slot. In the following
article " conductor " may refer to a single
copper bar, or to all the turns in one side
of a multi -turn coil. As the armature
rotates each conductor passes through intense
magnetic fields the directions of which are
shown dotted in Fig. r, which is a cross-
section through the armature and field system
of a typical 4 -pole machine. By making the
armature in this way the magnetic flux
travels through iron for practically its whole
journey, and, since it is about i,000 times
easier to establish a flux through iron than
through air, the necessary flux is thus
obtained with the minimum expenditure of
energy in the magnetising coils. The, small
double air -gap in each flux path is inevit-
able, but can be reduced to a minimum by
accurate construction.

Flow of Induced Current
As a conductor cuts the lines of magnetic

force four times in each revolution a small
E.M.F. is induced in it, the direction of the
resulting current flow being obtained readily
by the application of Fleming's Right -Hand
Rule (Fig. 2):

Hold the thumb and first finger of the
right hand as fully extended as possible, and
bend the second finger at right angles to the
palm. If the first finger represents the
direction of the magnetic field and the thumb
denotes the direction of motion of the wire,
then the second finger shows the direction in
which the induced current tends to flow.

As an aid in remembering this useful rule,
associate the " f " in first finger with the
" f " in field, and the " m " of thumb with
the " m " of motion. If the left hand is
used, the rule shows the direction of motion
(thumb) of a current -carrying wire (second
finger) when placed in a magnetic field (first
finger), and is useful in the case of electric
motors.

When this rule is applied to Fig. I it
will be seen that current flbws up out of the
plane of the paper in the conductors marked
7, 8, 9, 50, 17, 18, 19, 20, and down into

Fig. 3.-The beginning of a lap -wind of the
armature of the machine shown in Fig. 1.

By W. H. SUTHERLAND, B.Sc.

the paper in those marked 1, 2, 3, 4;13, 14.
The remaining conductors are in positions of
zero negligible induced E.M.F. at the
instal!! shown in the diagram.

The conductors are connected in series to

`P.

Fig. r.-Section through armature and field
system of typical 4 -pole D.C. dynamo carrying

22 armature conductors in it slots.

form a continuous closed path, which may
be considered at any instant to commence
at one brush and end at the other brush. The
elementary condition which must be satis-
fied by the winding scheme is that current
shall be driven in the same direction all

Fig. 2.-Illustrating Fleming's Right-hand
Rule, used to determine the direction of current
flow in a conductor moving through a magnetic

field.

through a conducting path by the separate
induced voltages of the individual conductors
forming that path. A conductor carrying
a " down" current must therefore be con-
nected across to one carrying an " up" cur-
rent and so on around the circuit. In this
way the current receives a " push " from the
induced voltage in each wire as it passes
through the generating portions of the wind-
ing on its way from one brush to the other.
Of course, the wires used to form these end -
connections do not generate but serve merely

 to link up the active portions lying in the
armature slots.

Armature Windings
If we start to trace a path through the

winding of Fig. I from the conductor
marked 1, we could satisfy the above con-

dition about current direction by joining the
far end of t to the far end of any one of
the conductors marked 7, 8, 9, to, 17, 18, 19,
20, all of which are carrying " up " currents.
In practice the choice is limited by two im-
portant conditions. First, it is customary to
connect top -layer conductors to bottom -layer
conductors, and vice versa. This is purely
a mechanical point leading to a more sym-
metrical winding, and permitting the. use of
" former -wound " armature coils. In fact, in
very small hand -wound armatures the exact
opposite condition usually holds. We shall
assume former winding for the present dis-
cussion. Secondly, conductors which are
joined together at either end of the armature
must be separated by approximately the same
" pitch" (= angle) as adjacent field poles.
This is necessary in the interests of efficient
commutation, and will be justified presently.
The pitch in the present case is 90 degs.
With these points in mind conductor I could
be connected, at the far end, either to 8 or
to 18. There is nothing to choose between
these two alternatives, and, in practice, if
is joined to 8, then 2 will be joined to 17
(not to r8,. since z is in the bottom layer).
Alternatively, if r is joined to 18, then 2
would be connected to 7. In the present
instance r is shown joined to 8, and this
defines the pitch to be used for all end -
connections at the far end of the armature.
Conductor 3 is therefore joined to to, 5 to
12, and so on, each end -connection " span-
ning " seven intermediate armature con-
ductors.

We have traced the current down through
across and up through 8 to the near end

of conductor 8. From here the path may
go in either of two directions, producing the
two different kinds of armature winding.
The near end of 8 may be joined back to
the near end of 3, or it may go forward to
the near end of 13. These two possibilities
are illustrated in Fig. 3 and Fig. 4 respec-
tively, where, for simplicity of representa-
tion, the conductors are drawn radially, the
inner ends indicating " front " or near ends
of Fig. r. In either case, the pitch of the
front end -connection is seen to be 5. It
is usual for the front and back pitches to
differ numerically by 2 in this way, each
being of necessity an odd number, when sop -
layer conductors are joined to those in the
bottom layer.

Fig. 4.-The beginning of a wave -wind of the
armature of the machine shown in Fig. I.
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Fig. 3 is a lap winding. After a succes-
sion of the fundamental " laps " or " loops "
described, the winding eventually returns to
the starting point at the near end of 1, thus
forming a complete closed circuit containing
all the 22 conductors in series. Fig. 4 is
a wave winding of the same armature. Each
fundamental " wave " encircles the armature
once, and after a number of such waves the
winding again returns to the starting point.
These windings are shown fully developed
in Fig. 5 and Fig. 6. These may- seem
complicated at first sight, but are really
nothing more than a succession of the simple
elemental " lap " or " wave " of Fig. 3 and
Fig. 4. The centre point of each front end -
connection is joined to the nearest com-
mutator segment.

Path of Current Through Armature
The condition that current should flow in

the same direction throughout a complete
brush -to -brush path cannot be made to apply
simultaneously to the whole winding. On
tracing around the lap winding of Fig. 5 it
will be found that the direction of the current
reverses suddenly at four points in the
winding, but remains constant from any one
of these points to the next. In other words,
the winding divides naturally into four
separate conducting paths, with currents
alternately in opposite directions. These
paths are shown dotted and full -line in
Fig. 5, and the junction of each two indicates
a correct position for a brush on the com-
mutator. The arrow heads which indicate
the direction of the current -flow are seen
to meet at segments (e) and (j), so that
current will flow from the armature into
the external circuit from positive brushes
placed in contact with these segments.
Similarly, current tends to enter the arma-
ture at segment (b) and segments (g) and
(h), and the negative, or return end, of the
external circuit is therefore brought to
brushes in these positions. The current,
returning to the armature after passing
through the external circuit, will divide into
two parts, half entering the winding through
segment (b) and the other half through
segments (g) and (h). The current which
enters at (b) will divide again, one quarter
flowing through the full -line path to the
positive brush at (e) and thence back into
the external circuit, and the other quarter
flowing through the dotted circuit to re-enter
the external circuit at segment (j). Of the
other half of the current, one quarter will
pass through the dotted path from segment
(g) to (e) and the other quarter through
the full -line path from (h) to (j). Between
the terminals of a four -pole, lap -wound
armature there are thus four separate gene-
rating circuits, all in parallel with the
external circuit. The terminal voltage of
the machine is that generated in any one
of these paths, that is, in one quarter of the
whole winding. On the other hand, the
possible current output is high, since any
conductor carries only one quarter of the
total armature current. In general, a lap -
wound armature is divided into as many
parallel paths as there are field poles, and
since the junction of any two paths must
be supplied with a brush the number of
brushes is also equal to the number of poles.
Brushes of similar sign are joined together
externally. Multipole lap windings are
therefore suitable for .low voltage, high
current machines such as those used for
carrying out large-scale electrolytic processes.

In Fig. 6 only two parallel paths can be
found, each commencing at segment (e) and
passing by dotted or full lines to segment
(b). Wave -wound armatures have never
more than two parallel paths no matter how
many poles are used, and the number of
brushes. need never exceed two. Moreover,
the terminal voltage is always that.generated

Fig. 5.-Developed diagram of the lap winding
shown in Fig. 3.

in half the total number of conductors, irre-
spective of the number of poles. This type
of winding is more suitable for machines
supplying normal loads at higher voltages.
It should be noted, in passing, that a lap -
wound two -pole machine would have two
parallel paths, and would therefore be
identical in every respect to a wave -wound,
two -pole machine of similar design. How-
ever, the two -pole construction is rarely
used.

Commutation
When any conductor in an armature

winding has travelled from one field pole
to the next the current passing through it
has completely reversed, as a glance at the
arrow -heads in Fig. 5 or Fig. 6 will show.

,'' 1:;//
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Fig. 6.-Developed diagram of the wave
winding shown in Fig. 4.

Approximately half -way between any two
poles each conductor transfers from one
parallel path to the next, as the segment to
which it is joined passes from one side of
the brush to the other. While it forms part
of any particular armature path, a conductor
must be carrying the full current of that
path. Hence, during the transfer, an orderly
sequence of current changes must occur.
First, the current must decrease to zero,
after which it must increase in the reverse
direction to the full value of the current
in that path which the conductor is about
to enter. Not until the current has reached
this full reverse value can contact with the
brush be broken and the conductor com-
pletely introduced into the fresh path. Any,
deviation from this condition will result in
sparking at the brushes. For example,
suppose a conductor is suddenly introduced
into a fresh armature path at a moment
when the current flowing through it is in

the correct direction but only half as- large
as the current in the fresh path ; as soon
as the conductor in question leaves the brush
and becomes part of the fresh circuit the
full current of that path will flow through
it. At the instant of transfer the current
must therefore jump from half to the full
value for the fresh path, and, since all arma-
ture windings. are highly inductive, this
sudden forced change of current will lead
to the production of large local -induced volt-
ages which will cause sparking at the brush.
The process by which this regulated reversal
of current is achieved is called commutation,
and may be effected in two distinct ways,
or, in practice, by a combination of these
two ways.

Resistance Commutation
For this, carbon brushes are required at

least as wide as a single commutator segment,
so that pairs of adjacent segments are short-
circuited- for a moment while bridged by
the brush. This causes the short-circuiting
in turn of each elemental lap or wave, just
at the moment when the induced E.M.F.
in the lap or wave has dropped to zero as
the conductors pass through the region of
zero flux in the centres of the interpole gaps.
The lap or wave which is thus momentarily
shorted and undergoing commutation is
shown in heavy line in Figs. 5 and 6, the
absence of arrow -heads indicating that the
current has fallen to zero- at the instant
shown in the diagram.

Mere short-circuiting of a loop for a
moment would not cause the sequence of
current changes outlined above. The orderly
reversal of current in the commutated loop
depends on the important fact that the
contact resistance between a carbon brush
and a commutator segment is inversely pro-
portional to the area of contact. That is to
say, the resistance is low when the segment
is directly opposite to the brush, but
increases rapidly as the area of contact
between the two becbmes less as the seg-
ment moves away from the brush. The
effect of this phenomenon is detailed in
Fig. 7, which shows a section of the lap
winding of Fig. 5 drawn in simplified form.
The resistance commutation of loop 21/6
(i.e., the loop shown in heavy line in Fig. 5)
as it moves to the right F.cross the negative
brush is shown. In (A) the two parallel
armature paths meet at segment (h), and the
current is conveyed to the winding from
the brush through this segment. When
segment (g) comes into contact with the
brush the current flowing from the brush
into the full -line path finds a shorter .route
through segment (g), but since the contact
resistance at (g) is very large at first, due
to the small area of contact, the current
prefers still to follow the longer path through
segment (h) 'and around loop 21/6. Thus,
the shorting of loop 21/6 by the brush
does not immediately lead to a sudden
decrease in the current around the loop, as
would occur, for example, if copper brushes
were used. As the area of contact with (h)
decreases, and that with (g) increases, 'more
and more of the full -line current takes the
direct route through (g), so that the current
passing via the shorted loop drops progres-
sively, until, at (B), half of the full -line
current is passing through each of the
shorted segments: By the time the brush
has symmetrically bridged the two segments,
at (C), all of the full -line current is passing
through the direct route by segment (g),
and the current around loop 21/6 has
dropped to zero. This is the condition of
the loop at the instant shown in Fig. 5.
As the contact resistance to segment (h)
increases still more, some of the dotted line
current begins to find an easier route into
the winding through segment (g) and around
loop 2116, so that current commences to flow
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in the reverse direction around the short-
circuited loop. At (D) half of the broken -
line current is passing through the loop
and half is passing through segment (h).
Just before segment (h) leaves the brush,
all of the broken -line current has transferred
to loop 21/6, so that when contact with
segment (h) is finally severed and the com-
mutated loop becomes part of the broken -
line circuit, it is already carrying the full
reverse current and no sudden change in
the value of the loop current occurs. A
moment later commutation of loop 19/4
commences, and so on.

Cause of Brush Sparking
In the foregoing notes we have dealt with

the routes taken by the main armature load
current. If the loop 21/6 is not in the
position of zero induced E.M.F. (i.e., in
the centre of the interpole gaps) during the
period of short-circuit, an additional circu-
lating current is set up in one or other direc-
tion around the shorted loop by the E.M.F.
induced in the loop by its movement through
the field. When the trailing edge of the
brush breaks contact with segment (h), this
circulating current is suddenly interrupted,
a self-induced E.M.F. rapidly builds up in
the inductive loop, and a spark jumps to
the brush from the segment before the gap
has widened sufficiently to prevent it. To
avoid this, each brush must be placed so
that it bridges those commutator segments
which are joined to conductors passing
through the region of zero flux, midway
between the poles. This is the primary con -
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Fig. 7.-The progress of resistance commutation
in a loop of a lap -winding (indicated by the

arrow -head).

sideration governing the placing of brushes
in all D.C. machines. It explains also why
the winding pitch should be kept as close
as possible to the pole pitch, so that both
sides of any loop may be situated in the
centre of the interpole gaps at the same
instant.

As an examination of the winding diagrams
will show, the placing of the brushes which
best satisfies this vital condition brings them
also in contact with the points in the winding
at which parallel paths meet, so that no
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sacrifice of available E.M.F. need be made
to secure sparkless commutation. Unfor-
tunately, the problem of sparkless commuta-
tion is complicated in practice by several
other factors to be discussed in detail next
month.

(To be continued)

The Model Railway Exhibition
THE Model Railway Exhibition, recently

held at the Central Hall, Westminster,
was the first exhibition to be held by the
Model Railway Club since 1939. As with
previous shows of this kind, the organisers
staged a very attractive display of model
locomotives, rolling stock and accessories.
The accompanying illustrations give a good
idea of the high-class workmanship notice-
able in many of the exhibits. Model railway
layouts in various scales were much in
evidence, particularly in " 00 " and " 0
gauges.

Judging by the fine attendance at the show,
the war years have not dimmed the enthusi-
asm of young and old for the fine hobby
of model railway construction and operation.

The illustration above shows two young
enthusiasts having a pre -view of an attractive
exhibit-a scale model ferry train. On the
right is a tin. scale Atlantic type locomotive

and tender.
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PENICILLIN, a very useful drug
develSped largely during the recent
war and now made by large-scale

fermentation processes, requires special types
of plant for its efficient production. To.
obtain 41b. of penicillin over 3o tons of the
raw material have to be handled under
strictly controlled and exacting conditions.
Because penicillin is an extremely sensitive
substance the technique of producing it,
differs widely. from other methods -used in
manufacture.

The flow sheet, Fig. s, outlines the proce-
dure adopted for penicillin production at the
Speke (Liverpool) factory operated by the.
Distillers Company, Ltd., on behalf of the
Ministry of Supply. In this plant the
materials for the fermentation vessels are.
sterilised by heating in the steriliser, then
passed through a cooler into the fermenters,
wherein the mould to induce fermentation is
added. Compressed air is blown upwards
through these vessels to assist fermentation.
The fermented batch is next filtered, and
from the clear liquid the penicillin is ex-
tracted, being next combined with either
sodium or calcium to give a stable penicillin
salt. In this form the penicillin goes for-
ward through sterilising, testing and special
drying plant

In processing, the liquid is first sterilised
by the use of superheated steam at a pres-
sure of about 15o1b. per sq. in. ; the type
of fermenting vessel used being seen
in Fig. 2, which shows some 5,000
gallon vessels of Glaxo Laboratories,
Ltd. Fermenters may be of mild steel,
welded or riveted, with pipes arranged at
intervals up the side of the vessel for the
drawing off, when necessary, of the various
portions of the batch. In such a building,
not only steam pipes are lagged, but those
carrying the process liquids are also simi-
larly protected to maintain the desired
temperature while they move through the
pipes. To maintain a vigorous fermentation
in the vessels a strong current of air has
to be blown through the tons' of liquid in
each vessel. This is done by compressors
drawing from atmosphere via an elaborate
system of air -purifiers, since the air passing
thro-igh the compressors must be perfectly
sterile.

Coo/er
Corn Steep Liquor
Lactose Nutrients

( Mash
Steriliser

tnocuium Of
Penicillium Notaturn

Mycelium
Conveyor

Penicillin Production
Details of the Plant and Methods Used in the Manufacture of This Remarkable D'rug

By A. E. WILLIAMS, F.C.S.

Air Cleaning
The installation of

air purifiers, or scrub-
bers, at the Speke fac-
tory is seen in Fig. 3.
Air is sucked in at the
top of the towers by
compressors and
passes through dif-
ferent chemical re-
agents to eliminate
atmospheric impuri-
ties. It is then filtered
and washed before
proceeding, under
pressure from the
compressors, to the
fermenters. -

Normally, the dif-
ferent forms of im-
purity in the average
atmosphere may be
classed as solid, liquid,
gaseous and bacterial,
the different propor-
tions of these varying
widely according to
district. Visible par-
ticles, which we com-
monly call dust, are
larger than o.0002in.,
and  these are easily
collected from the air
by the use of suitable Fig. 2.-Penicillinfilters; while the
smaller, invisible particles can also be elimin-
ated by suitable washing methods. These
invisible particles may, in fact, be arrested
at the same time as the liquid and gaseous
impurities by chemical and washing
treatment. The amount of solid impurities
in an average atmosphere ranges from t to
about so grains in every 1,000 cubic feet of
air ; but in congested industrial areas this
concentration of impurity may be greatly
exceeded. It is not -difficult to estimate,
therefore, the amount of solid dirt alone
which will be collected by air -purifiers hand-
ling thousands of cubic feet of air per
minute.

In the case of fermentation processes the
elimination of bacteria and sterilisation of
the air to be passed through the vessels is of

Activated
Carbon

Pr-

Filter

Car

Spent
Flitrat

Solvent &
Buffer

Filter
11111111111111P

Carbon

Filtrate

Recovery
Still

Solvent

Concentrator

Concentrate

Glaxo 5,00o gallon fermenters.

paramount importance ; because air, even
though freed from other types of impurities,
that contains even a low concentration of
bacteria may quickly spoil a fermentation
process. To create sterile air quickly and
in large quantities is no easy matter. Ex-
tensive use has been made of glycerine as a
collecting medium for bacterial impurities,
and one plant for this purpose consists
essentially of a series of revolving drums,
partly submerged in a bath of glycerine.
The air to be cleaned is passed through the
upper section of each drum and thus con-
tacts the glycerine -coated surface of the
drum. As the drum is slowly revolving a
fresh contact surface is continuously pre-
sented to the air.

Pure Solvent
To Storage

Sodium
Buffer

Solvent &
Buffer

Super Centrifuge

Solvent
Extract

Solution Of
Sodium Salt
Of Penicillin

Fig. 1.-Flow sheet outlining the process adopted for penicillin production

Final
Purifier

Spent
Concentrate
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Rotany Filters
After fermentation it is necessary to re-

move the solids (mycelium) from the liquid
containing the penicillin, and this is done by
rotary filters. Fig. 4 shows a filter of this
type in action at the Speke factory. The
mycelium is removed in a continuous layer,
and the plant operates under vacuum created.
by Pearn pumps, In operation, the liquid
from the fermenters is fed in a constant

3.-Air scrubbers at the Speke factory.

stream to the vessel in which the filter
rotates, and gradually a layer of mycelium
forms on the surface of the filter by reason
of the reduced pressure inside the drum
created by the pump. The layer of my-
celium is removed continuously as it is
formed on the filter surface.

tittles From
Storage

Final
Concentrator

Pyrogen - Free
Distilled Water

Steriliser

Bottle Washer

Seitz Filter

Fig. 4.-Rotary filters at Speke.

A typical rotary
filter consists of a
drum revolving in an
open tank, which latter
may be constructed of
cast iron, mild steel,
stainless steel, or other
metal having a high
resistant action to the
material passing
through it. The object
of having a non -corro-
sive metal for the con-
struction of this tank
is not only to prolong
the life of the tank,
but also to avoid
metallic contamination
of the batches passing
through it. The drum
shell has an inner sur-
face which is imper-
vious to liquids or
gases, and this carries
a grating to support an
outer surface which is
porous and forms the

filtering medium. Different compartments
are built into the space between the two
surfaces by the provision of metal strips run-
ning parallel to the axis of the drum, the
compartments being entirely separate from
each other and are connected by a series of
pipes to'an automatic valve at the end of the

Water -Stills

Pipetting Machine

Condenser

Freezer

High
Vacuum

Line

Vent
L

shaft. In this type of valve the seat is bolted
to the drum trunnion and the two revolve
together, while the valve chamber is fixed.

When in operation, the liquid that has to
be filtered is fed at an appropriate speed to
the tank, and as the drum revolves in the
liquid, a cake or layer of solids from the
liquid gradually forms on the porous filter
surface by reason of the suction inside the
drum. The clear liquid which has passed
through the porous material is collected by a
series of pipes inside the drum and passed
through the automatic valve to the outside.
As the cake emerges from the liquid a cur-
rent of water is sprayed on it; the vacuum
serving to clear quickly the excess water.
At a point just before the layer, or cake,
meets the scraper to remove it, the vacuum
may be replaced by compressed air, which
loosens the cake for easy removal by the
scraper. The clear, porous surface then
enters the liquid in the tank again and the
next cycle commences.

The clear liquid from the filters passes on
to 4 large, stainless steel tank fitted with
high-speed agitators.

Recovery of Penicillin
At this stage a small proportion of finely

divided activated carbon may be added to
the liquid, the amount depending on the
actual concentration of penicillin present.
The penicillin is rapidly absorbed by the

High Vacuum
Diffusion Pump

Mechanical
Vacuum Pump

Product To
 Refrigerated

Storage

ri,
High Vacuum Capping

Dryer Machine

ii
Bottle Labelling

Machine
inspection

Labelling &
Packaging

at the Speke (Liverpool) factory of the Distillers Co., Ltd.
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carbon and after passing through filter
presses the clear liquid is thrown away.
The next step is to recover the penicillin
from the carbon and to purify the crude
penicillin by a series of operations using
organic solvents. For this purpose the
carbon may be transferred to another stain-
less steel vessel and stirred up with a
solvent, which dissolves the penicillin from
the carbon.

The penicillin is later passed through a
series of alkali extractors, Fig. 5, which
shows some of these vessels in the Speke
factory, whereby a solution of either the
sodium or calcium salt of penicillin is
obtained. These vessels are of stainless
steel, glass lined, each vessel carrying stirring
gear operated by its own individual motor,

Fig. 6.-Vacuum dryers for dehydrating penicillin.

with variable speed gear. The method of
stirring materials, as depicted in Fig. 5,
wherein each vessel has its own individual
stirrer and prime mover, is a vast improve-
ment on what was, until recently, almost
standard practice. This was to stir a whole
series of vessels in a row by means of line
shafting and a belt operating each stirrer
through simple gearing ; the stirrers each
having a fast and loose pulley. With the old
method it frequently happened that the
necessarily high-powered motor employed to
drive the line shaft had to be kept running
merely to stir one vessel in the series.

So that in order to stir one small vessel
a 'motor far too big for the job had to be
used, and in using it the belts on all the
unoccupied vessels had to be kept moving,
running on the loose pulleys, thus creating
unnecessary wear and tear. Another great
drawback to the older method of stirring is
that if the big motor, breaks down, all the
stirrers operating from that line shaft are
immediately out of action , but with the
individual stirring.method,.if one motor stops
only one stirrer is out of action.

Drying
After further purification and concentra-

tion, the penicillin is transferred to bottles,
which are filled at a rate of 3,000 per hour.
Trays containing the filled bottles are
covered and placed in dry -freezing machines
which reduce the temperature of the solu-
tion to 70 below zero C., thus freezing the
solution to a block of ice. The bottles are then
transferred at high speed to vacuum ovens
and vacuum is applied. In solution, peni-
cillin is so unstable to heat that dehydration
must be accomplished in the freezing state
and the ice is, therefore, evaporated directly

without going through the liquid phase.
This is assisted by the use of high vacuum
diffusion pumps.

Drying equipment at the Speke factory
consists of two batteries of vacuum ovens,
seen in Fig. 6. The massive construction
of these units is necessary, for when in
operation under high vacuum there is a

Fig. 5.-Reaction vessels for penicillin sodium
salt.

pressure of about ten tons on the outside
of the oven doors. These doors are con-
structed of special cast iron, while the body
of the drier is of welded steel construction.
Around the rim of the door is a composition
gasket to give an airtight joint quickly when
the door is closed.

The diffusion pumps operating on these
driers are seen in Fig. 7. Eleven sets of
these pumps handle the two batteries of
driers. The pumps are 4in. diameter units,
of multi -jet design, in welded steel. The
operating medium is chlorinated hydrocar-
bons, which have a lower vapour pressure
even than that of mercury. . In operation,
the hydrocarbons are continually vaporised
and condensed again on the cooled sides of
the pump. A vacuum higher than
10-6 mm. Hg. is obtainable with these dif-
fusion pumps.

After the trays of uncovered bottles are
placed in the ovens, the system is evacuated
down to about Soo microns within five

(Continued on page

Fig. 7.=A battery of diffusion pumps at Speke.

3t9.
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The British Industries Fair
Some Afterthoughts: A Glance at the Thn;ty

By the MARQUIS of DONEGALL

THERE was little in common between
the three divisions of the B.I.F.
(Olympia, Earl's Court and Castle

Bromwich) except such things as good cater-
ing, courtesy and efficiency for dealing with
overseas buyers' language requirements.

There was, however, one important angle
common to all that struck me particularly,
having visited this year's fair at Basle. That
was that it was obvious, as was the case at
Basle, that an architect, or team of archi-
tects, must have been, employed in the design
of each section.

These architects had a difficult task
because, just at the time that their designs
were ready to be materialised, the sundry
shortages, and especially the fuel shortage,
set them furiously thinking out substitutes
and improvisations.

1 am not sure that the result was not

A model of the Shell plant, costing several
million pounds,  that is being erected at
Thornton -le -Moors, Cheshire, for the manu-
facture of chemicals from petroleum. Picture
taken at the Olympia section of the B.I.F.
to the good. All flamboyance had to be
omitted, and in consequence, instead of the
fair having a " Wonderland" effect, it just
about reflected reality without being in any
sense makeshift.

It has been suggested by critics that the
letting of floor -space by square -footage
must in some way be revised. The argu-
ment is that one stand is 'thus enabled to
over -balance another and thus upset the
design of the whole. Not being an architect,
I must say that I did not find this effect
thrust upon me, and that throughout the
general impression was restful and pleasing
to the eye.
Earl's Court

Earl's Court was the largest of the three
sections, and consisted mainly of the textile
exhibits which included a great many
articles depending on processes developed
during the war. Particularly I would men-
tion fireproofing and sponge -down qualities.

If we could only get hold
of the things in this coun-
try it might make the dry-
cleaners think again when
they airily tell us that we
won't get the curtains back
for three months, if lucky.

Perhaps I was only par-
ticularly impressed by the
bed -linen and the Witney
blankets, because every-
thing tolerable in this
department has been out,
of the shops for so many
years. The shades in
which all these things come,
including the quilting, were
certainly pleasing, even if
one had seen them long
ago.

An ultra -lightweight exhibit at the British
Industries Fair (Olympia section) was this
" OWAT " 5 c.c. compression ignition diesel
engine for model aeroplanes cars and boats.
Its all -up weight is only Toioz., its fuel tank,
holding i oz., is sufficient for 5 minutes' run.

To go on with Earl's Court, I had goggled
in Switzerland in January, 1946, and again
only a few weeks ago, at the leather goods
from handbags to suitcases. Many of the
identical models turned up at Earl's Court,

A Wilson electric vehicle chassis on Partridge, Wilson and Co.'s stand at the Birmingham section
of the Fair.
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and one realised that their counterparts in
Switzerland were British.

The Movie -doll
To go less serious for a moment, one

of the unexpected riots of the Olympia
section was the movie -doll, of which, in
its present various forms, I submit a picture.
The fact that it is modelled on Disney-
esque lines, is cheap, washable, unbreakable
and will retain any grotesque position that
you twist it into, apparently caught the
imagination of overseas buyers. Also it was
for immediate delivery. Anyway, South
Africa ordered a million, and America was
only a little behind with the Dominions.
You will be able to see this popular mon-
strosity because a large Oxford Street store
has bought the entire Olympia stand to
transplant lock, stock and barrel. (I was
not able to ascertain whether it has also
purchased the British and American film
stars who swarmed round the Olympia
stand.) One of the reasons that I have

former article, there
were such things as
binoculars, micro-
scopes, optical measur-
ing machines,
instruments fitted with
plastic precision
lenses, etc.

Plastic Lenses
All these things we

manufactured before
the war - including
plastic lenses-better
than anybody in the
world. I happen to
know about the plastic
lenses, because I am
original shareholder in
a company which
spent seven years on
research working out
the variation of re -

A portable milking machine on the stand of G. H. Gascoigne Co., Ltd.,
at the Birmingham section of the fair.

picked out this particular product to be the
only one that I shall mention by name is
that it is made entirely by ex -Servicemen,
5o per cent. ate disabled-with a proportion
of one-armed and some in wheeled -chairs.

Precision Instruments
It is rather interesting to recall that there

were over 3,000 exhibitors at the first post-
war B.I.F. as against just over 2,000 at the
last one in 1939. Undoubtedly at Olympia
a main attraction was what I would call
the Precision Instruments Section. This
department-hardly by chance, I feel, was
situated immediately through the main
entrance of Olympia. Quite apart from the
"British Leica," which I mentioned in my

The movie -doll stand at the Olympia section of the fair.

fraction between glass,
quort and " Perspex "
for every known pre-
scription of spectacles.

It takes you back a
bit to remember that
King George V wore
a pair of our plastic
spectacles for the last
two years of his life.
As may well be im-
agined, the art that we
had developed was put
to good use in the
war, but, not being a
technician on sub-
marine periscopes, I
will not go furthes
than to say that r
believe we were able
to eliminate what
would correspond in a
motor - car t o t h e
" blind spot " pro-
vided by the support-
ing limb between roof
and chassis.

As an instance of
the optical apparatus

there was the equipment made to replace
that which was removed from a Nor-
wegian lighthouse by the Nazis. This was
such a landmark that it corresponded as a
meeting -place to the famous clock at Lord's
Cricket Ground. When installed this appar-
atus will give a triple flash per minute of
4,000,000 candle power, which, in good con-
ditions, should be able to warn ships as much
as 4o miles away. Also among the scientific
instruments there was one which records the
behaviour of cosmic rays and another by
the aid of which " vets " can detect a piece
of metal that your dog has swallowed. This
instrument was on the same principle as the
wartime land -mine detector.

Then we have instruments that are capable

of measuring such things as the speed of
a camera -shutter within one -millionth of a
second.

Also there was a machine that will indicate
to the " backroom boys " any weakness in
the design of an aircraft before the prototype
takes off on its first test flight.

Watches and Jewellery
As far as watches and Chronometers

are concerned, we have always made the
best in the world since Harrison lived and
died at a ripe old age in the eighteenth
century to give the world the . marine
chronometer. We got slack about this
virtual British monopoly towards the end
of the last century.

Frankly, the watches were not very start-
ling to one who has glued his face to watch -
shops in Switzerland, but it was good to see
the chronometers and equally satisfactory to
note that someone had taken the trouble to
set them right.

I was particularly interested in the tele-
communication show of high-speed trans-
mitters and receivers, as fitted in one of the
trains for the Royal tour of South Africa.
On the television side, the full-size van
for outside broadcasts was interesting and,
although not new to readers of this maga-
zine, I saw for the first time a television
set employing only one wavelength for
sound and vision.

It would be impossible to give any idea
of the multiple uses of plastics. It went
from allegedly unbreakable doll's furniture
to a full-size kitchen display of gaily coloured
Perspex.

Whatever the arguments may be for or
against the holding of the fair, it is certain
that the British craftsman has not lost his
skill-nay, has indeed taken full advantage
of wartime scientific advance-even though
he may not have the tools or the material
to make in the quantities that we would
all like to see.
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Napier's Bones
Suggestions for the Construction of a Strip Calculator of this Type

MANY minds have been intrigued by
these ingenious devices, and in view
of the recent articles in this magazine

the writer feels that some of the ideas and
methods outlined below may prove of interest
and use. From the point of view of present
day requirements, the " Bones " are hardly
in usable form. The inconvenience of
arranging the separate sticks for each
multiplicand, together with the mental
resistance to adding numbers arranged
diagonally, and the carrying forward detract
considerably from the usefulness as a
practical calculator.

Strip Calculator
Anyone desirous of constructing a calculator

of this type, but without the inconvenience
of the separate sticks, may do so on the
following lines. Take to sheets from a pad
of NI. squared paper and, as shown in the
illustration (Fig. t), use each sheet to contain
a number of vertical columns for sets of the
tables for each multiplier. By cutting carefully
between the columns, but leaving all sheets
fastened at the top, it is possible by turning
up the strips to obtain a table for the desired
arrangement of numbers.

The centre row of figures is in distinctively
coloured ink, and the figures indicate each
of the multipliers 1-9. The use of diagonal
lines is avoided, and the figures which it is
necessary to add together are shown between
the strip centre multiplier columns.

Simple Method
As the mental effort required to effect the

additions and the carry forward figures
causes appreciable delay and as the multi-
plication table up to 12 X 12 is well known,
attention was directed to performing the
multiplication mentally and leaving the
additions to a separate step. The following
method allows for products to be written
down without tables or strain, and the
separate addition of the two lines is easier
to perform than in the usual carry forward
method.

Multi -add I
Example I

8 x 6732 4824
5616

Example 2
9654 x 3276

53856

9654

3 2715
1812

2 1810
1208

7 6335
4228

6 5430
3624

31626504

For multiplication by two or more figures
squared or lined paper is advisable, and the
separate products for each multiplier are
written down on alternate lines as before.
The product of such as 3 x 2 should be
shown as o6 to maintain alignment.

Multi -add 2
If a table of boxes of products for each of

the numbers 1-99 is constructed as shown on

By A. MILNER

page 316, the multiplication of any number by
a two figure multiplier is obvious. It will,
however, be seen that by performing one
linking step on similar lines to that required
with the strip calculator, the use of the table
permits easy multiplication of any number by
four figures.

Example 3
9 x 5758.

57 and 58.

Example 4
9 x 5778.

57 and 78.

Example 5
95 x523.

5 and 23.

Read as 513-51822 using boxes

Read as 513-52002 using boxes

Read as 45-4707 using boxes
25- 2615

49685

Markers or pointers to indicate the required
boxes should be used. Where it is required
to use boxes for an odd number of places the
box for a single place should be used first,
as shown in Example 5.

Long division is facilitated as the table
allows the factor and its product to be quickly
ascertained.

M.A.3 and M.A.4
While the M.A.z is normally sufficient and

is convenient on account of being on a single
sheet, there are advantages which in the
writer's opinion would warrant tables being
constructed .for three -place and four -place
numbers. As an example of the M.A.3, boxes
are shown in the table on the following page
for numbers 365, 366, 634 and 635. The
M.A.3 allows for six figure multipliers to
be dealt with conveniently.

0 6 3 2
010 016 0/3 0/2

.020 /22 026 024
'1030 /38 039 036
'040 244 /42 048
050 350 /55 /SO

'060 366 /68 /62
070 472 27/ /74
080 488 284 /86
090 594 297 /98
0

2
3 3

2
3

4 4
5

4

6 6 6
7 7 7

5
6
7

8 8 8
9 9 9

Tlpimb
Index

Fig. t. A simple strip calculator. -, Alterna-
tively the heavy figures can be replaced by
red figures with vertical lines on each side.

Complementary Division
The difficulty  in long division, apart from

the multiplication of the divisor, is the
necessity of subtraction which is not usually
an easy mental process. We can replace
subtraction by addition if we arrange M.A.3
and M.A.4 tables in such a way that next to
the box for a given number is to be found the
box for its complement.
Example 6.

8365426+365 using M.A.3 table.
0365)08365426(22918 remainder 356

127o

1065
12704

A3354
5715

00692
0635

Y3276
5o8o

$356
By inspection of the box for 365 we see that

the first figure of the answer is 2, and we then
add the product of 2 X 635 which is the com-
plementary number and is found in the
adjacent box, and so on. The first figure of
each of the additions is crossed off to form
part of the answer, and the restis the remainder.

The method will be clear when it is seen
that for example :

562 1197 i.e., 562+635
-3651 is equivalent to -moo 365+635

197 197
Alternatively a slide rule can be used to
ascertain the next few figures of the quotient,
and only the table for the products of the
complement of the number is then required.

Log Charts
As the name of Napier is so much associated

with logarithms, one is tempted to see if any
similar economies in this field can be effected.
In this connection the writer has found that
logarithmic scales constructed in sections on
squared paper can often be used more con-
veniently than the usual four figure tables.
These -charts can be used in much -the same
way as a slide rule, by noting the number of
complete lines of sections of the single log
scale ; and as regards portions of lines, by
marking off the lengths on a strip of paper.
In this way it is easy to have the service
equivalent of a slide rule too cms. or r,000
cms. long, but which naturally does not
compete with the standard loin. rule for
convenience for the usual engineering require-
ments. These sections of a logarithmic scale
are on similar lines to those used in Cooper's
slide rule, and on account of being prepared
on suitably selected squared paper the
mantissae can easily be read when necessary
without the mantissae values being shown.
Suitable layouts are t,000 cms. divided into so
lengths of 20 cms., and too cms. divided into
to lengths of to cms. In the scales prepared
by the writer it was found convenient to
indicate on the left-hand side the mantissa
value at the commencement of each line and
on the right-hand side the number of the line.

In these days of strict economy the devices
outlined may form a useful utility model
calculating machine.
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THE WORLD OF MODELS
Model Railway Activity in Germany Northampton Society of Model

Engineers : Model Yachting in Kensington Gardens

EVEN in times of great distress and
suffering it is extraordinary to learn
that model activities still find a place

in the lives of those interested in the hobby.
Since Postal Regulations have been some-
what lifted, I have had news from friends
in various parts of devastated Europe, and
have recently received a long and informa-
tive letter from JNG. Dr. Phil. Walter
Strauss, of Ulm, Wiittemberg, Germany.
As some readers may remember, Dr. Strauss
is the author of that very comprehensive
and famous book entitled " Lilliputbahnen,
which was published in Germany in 1938.
Unfortunately, owing to the outbreak of war,
the English edition was never published.
This book dealt not only with model loco-
motives and model railways in Germany,
but also included illustrations of model
railways all over the world, and was con-
sidered by many authorities to be a classic
of its kind. Writing, on the subject of his
last railway book, " Lilliputlokomotiven,"
Dr. Strauss says: " This book, which deals
with miniature passenger -carrying railways,
was stamped in and scrapped by order of
the Nazi regime, a book of ten years
intensive international work, which showed
my sympathy towards your country. . . ."
Yet the invincible spirit still spurs him on-
wards and he admits that as soon as paper
and printing are available he will start
work on a counterpiece to " Lilliputbalmen,"
which will deal with indoor electric railways,
especially of gauge oo.

Fig. 2 (Above)-Mr. Victor Harrison and
Alderman W. 1. Bassett-Lowke examine a
Trail Blazer Hydroplane model designed and

built by Mr. A. M. Welter.

Fig. 3 (Right)-A prominent group at the
recent " get-together " of the Northampton
Society of Model Engineers. From left to right
are Mr. Albert Welter, Mrs. Welter, His
Worship The Mayor of Northampton, Coun-
cillor P. C. Williams, Mr. R. Ward (Chairman),
Mrs. Ward, Mr. Victor Harrison (Guest
Speaker) and Mr. W.. A. Wells (Hon.

Secretary).

2,30o Feet Above Sea -level
At the beginning of the war, in order not

to take part in anything connected with the
taking of life, Dr. Strauss took the post of
teacher in a private high school placed in

By "MOTILUS "

Fig. r.-Dr. Phil. Walter Strauss, with Mr.
G. P. Keen (right), President of the Model
Railway Club. Taken about zo years ago,

when Dr. Strauss visited England.

the romantic buildings
of a former Benedic-
tine monastery in a
picturesque valley of
the Alb Mountains,
alongside the line
U 1 m - Signaringen.
During this time he
had occasion t o
develop his oo Mark-
lin railway to an
expermental plant for
the azo schoolboys in
his care. So with their
help he erected a lay-
out nearly too m. with

a central station having eight branch lines
for the traffic of four trains controlling
themselves. Unfortunately, towards the last
days of the Nazi regime, the head of the
Gestapo in Wurttemberg selected the school
as a place of concealment for himself and
his Gestapo guardsmen, and after that, as the
school was required for French vacation
children, Dr. Strauss had to live for nearly
a year Li the chemistry class -room among
glass tubes, retorts, poison bottles, burners,
etc. However, better times were in store,
and eventually Dr. Strauss was appointed
school leader of the Stubersheim Elementary
School in the U.S.A. Zone. Novi, living in
the country on the summit of the Alb
Mountain (some 2,300 feet above sea -level)
he is re -erecting his oo gauge raiLway. This
is surely a true example of the love of the
hobby, although the German enthusiasts
know nothing of the developments which
have taken place in other parts of Europe
during recent years, as they have been so
totally separated from the rest of the world.
Dr. Strauss says-" so the world of model
life is all wherein we try to forget the terror
of the last years of suffering, as we had a
Jewish name."

In the name of his school he has asked that
any reader who has some picture postcards
which he could use as lantern slides in the
epidiascope to illustrate his lectures about
London and Great Britain would be greatly
assisting him. Even used postcards will
help him, he says, to show the beauties of
our country to the German children. Let
me pass on to you a message from Dr.
Strauss-he would be most interested to
hear from any model railway enthusiast who
would care to write to him ; his address
being (14a) Stubersheim Kreis Ulm,
Wiirttemberg, Germany.

After receiving this letter, I looked
through my store of photographs of long
ago, and was lucky enough to find one which
I had taken on my return from Germany
some zo years ago (Fig. t). I had
been visiting well-known model makers in
Germany in company with Mr. G. P. Keen
(chairman of the Model Railway Club), and
we met Dr. Strauss near Hanover. We found
that we had much of mutual interest to dis-
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Fig. 4.-A summer scene on the Round Pond, Kensington Gardens.

cuss on that occasion-and from the letter
recently received from Dr. Strauss it seems
that this would still apply.

Northampton Society of Model
Engineers
Every week I have news of another

model society resuming its activities after
an interval of several years or more, and
exhibitions and social functions are being
organised to bring together those interested
in the hobby. At the first post-war " get
together " of the Northampton Society of
Model Engineers held recently, nearly too
members and friends were present. Several
prominent citizens, including His Worship
the Mayor of Northampton, Councillor
P. C. Williams, Alderman W. J. Bassett-
Lowke, Councillor J. V. Collier, managing
director of the Northampton Machinery Co.,
and Dr. S. Rowlands, former Northampton
Medical Officer of Health, were amongst the
guests (Fig. 3). In the opening speech, Mr.
Ronald Ward, chairman of the society,
spoke of the aims and objects of the club,
and gave a short history of its progress since
it was formed in October, 1945. Mr. Ward
said that the club was a good example of
the wide appeal that model making has, as
amongst its members it has a doctor, a hotel
keeper, an industrial chemist, a transport
contractor and a clicker. His opinion is
that there is no one who is such a " good
neighbour " as a model engineer-he's
always in demand up and down the road
for repairs to lawn mowers, grinding scissors
and mending toys of all sorts. Some of
the members had brought along specimens
of their work, and Mr. A. N. Welter (the
vice-chairman), who is a Swiss engaged on
shoe design, showed a model cabin cruiser
in which he plans to instal a receiver for
radio control. He has built this model to
his own plans, and it is 4ft. 6in. in length
and is to a scale of to the foot. Motive
power is of a 6 -volt motor -cycle battery
driving the main motor and three Servo
motors as well as relays. He plans to have
a transmitter on a one valve circuit while
the receiver is to be on a two valve circuit-
control being achieved by a fully automatic
push button.

Mr. Victor Harrison (Fig. 2), the well-
known figure in the model railway and
model shipping world, was the guest
speaker, who expressed the strange fascina-
tion which the hobby had on boys of all
ages-from eight to 80. Mr. Harrison's

very extensive outdoor railway at Bishop's
Stortford was the subject of one of the cine-
films shown during the evening.

Using a model aircraft weighing only one -
twentieth of an ounce and capable of flying
to 8oft., a demonstration - of indoor flying
was given by Mr. E. W. Evans, of the
Northampton Flying Club. Three cups,
won in London model engineering exhibi-
tions by members of the society, were dis-
played, thus showing that this comparatively
young society certainly has amongst its
members some most enthusiastic and
talented model makers.

Model Yachting Activity
Summertime at the Round Pond, Ken-

sington Gardens, is always a hive of
activity for owners and enthusiastic friends
who (with or without waders) can be seen
with their yachts, power -driven boats, scale
models, etc. The photograph (Fig. 4)
shows a typical scene with the usual fun and
interest taken in the craft on this excellent

pool in London. In the foreground is a
working model of the C.P.R. liner
Empress of Britain, the prototype of which
was unfortunately lost during the war.

When in London the other day, I was
very pleased to see at the High Holborn
branch of Bassett-Lowke, Ltd., a display of
the Alexandra Bermuda rig sailing yachts
(Fig. 5). They had three sizes in stock,
and on examination these appeared to be
quite equal to the pre-war productions. In
addition to yachts I also observed quite a
range of yacht fittings and ship parts-a
sight which proves that, although the return
to full production is slow, it is sure.

Fig. 5.-A Bermuda rig " Alekandra"
yacht.

To demonstrate how the Great Western Railway's post-war plans for improved travel facilities
are now materialising, a display of models was recently arranged at Paddington Station. Our
illustration shows one of the Company's new luxury cross -channel ships which is now in service.
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Letters from Readers
Lubricating Car Springs

SIR,-I was interested to read in the March
issue a letter from motorist E. N.

Crump (London), re keeping the road springs
on his car working, and could not help
remarking to myself that I sincerely hope
other readers will not adopt his spring
oiling method, with all kind respects to Mr.
Crump!

Considering that the essential requirements
of road springs are to suspend the vehicle's
weight and to resist major road shocks, I
wonder if it has occurred to motorists that to
freely lubricate the spring leaves will greatly
increase the flexing and unflexing action and
result in broken leaves, besides imposing
greater stresses on shock absorbers ?

I maintain that road springs should not be
" mollycoddled " and wrapped up in oil and
grease, but on vehicle overhaul they should
be stripped and cleaned and coated with
a graphite mixture. Concentrate more on
shackle lubrication. Rarely do spring leaves
squeak, but . shackles and bushes-yes!-
H. H. (Gravesend).

Porcelain Elements for Electric Fires
SIR,-We observe in the February issue

Of PRACTICAL MECHANICS that one of
your correspondents, R. J. Marr, Portsmouth,
is inquiring about the ingredients necessary
for making porcelain elements for electric
fires, and we are taking the liberty of writ-
ing you as we have had considerable experi-
ence on this subject during the past few
years.

The method that is being used very suc-
cessfully at the moment is to mix one
part of powdered ball clay with one part of
powdered china clay and one part of Moly-
chite, which is a ground calcined china clay.
This is fired at a temperature of about
1,200 deg. C., and the firing should take
place over not less than 48 hours ; the firing
schedule should be arranged so that there

is a gradual increase from cold to a good
red heat, and therefore the contraction will
be regular. The actual contraction of the
mix mentioned is 88 to 9 per cent. of the
die size, of which 2 per cent. occurs during
the drying and the remainder during firing.
From these figures you will realise that it
would be necessary to add about /t ith to
the dimensions 9f the finished article in
order to produce a die of the required size.

With reference to the mixing of the dry
materials, it is essential that they be Mixed
very intimately, and between 15 and 17 per
cent. of a mixture of five parts water to one
part of soluble oil, to be added very care-
fully, and again thoroughly mixed. The
soluble oil, we believe, can be purchased
from Marston Lubricant, Ltd., St. Paul's
Road, Rock Ferry, Birkenhead.-For English
Clays Lovering Pochin and Co., Ltd., H. E.
FARROW (St. Austell, Cornwall).

Trade Notes
Waterproofing Compound

THE waterproofing compound known as
" Nev " has striking properties inas-

much as it makes any article of clothing, or
any fabric, wool, cotton, rayon, etc., com-
pletely water repellent very simply in the
user's own home. The appearance and
" handle " are not affected in any way, and
what is very important, the material remains
just as permeable to air as it was before
treatment.

In this climate of ours it is undoubtedly
a very great benefit to anyone if their cloth-
ing and they themselves can remain com-
pletely dry if they are compelled to go out
during rainy weather. A woman's head
scarf, for example, if simply dipped and
pressed, will keep hair absolutely dry during
the heaviest shower.

This waterproofing compound has been
sold in bulk to the textile industry for many
years, and is a most efficient product of its

kind made in this country. There is a
Government standard test called the
Bundesman test, which brings water repel-
lency of fabrics down to actual figures, and
we have not found anything which even
closely approaches "Nev " in efficiency.

The manufacturers of " Nev " are Peel
and Campden, Ltd., 183/9, Queensway,
Bayswater, London, W.2, and the compound
is obtainable from most of the large stores.

Club Notes
Plymouth and District Society of Model

and Experimental Engineers
AN exhibition of models by the above .

society was held in the showrooms
kindly loaned by the directors of Barton
Motor Company, Limited, from April 21st
to May 3rd. The official opening was per-
formed by the Earl of Mount Edgcumbe
at 3 p.m. on the first day.

An interesting collection of models was
brought together to add to the members'
exhibits, from industrial firms, kindred
societies and private individuals. There
was a demonstration of " round -the -pole
flying " and of hydrofin boats on a circular
water tank. A group of stationary engines
was shown working, and Mr. W. R. Dunn
exhibited his London and North Eastern
2bn. gauge electric locomotive working on
a section of track.-W. J. Moyse, Hon.
Secretary, 3, Evelyn Place, Plymouth.

The Staines and District Society of
Model _Engineers and Craftsmen

THE second annual exhibition of the above
society will be held at Staines Town

Hall on Saturday, July 5th, open to the
public from to a.m. onwards.

This will cover all branches of model
engineering and allied crafts, and prizes will
be awarded for the best exhibits in open
competition. Entry forms and details avail-
able to club secretaries and lone hands on
request, and loan of models would also be
appreciated.

Closing date for entries is June 3oth.-
Hon. Sec.,R. F. SLADE, 166, Kingston Road,
Staines, iddx.

Books Received
"How Secrets Work." By Prof. A. M.

Low. Published by Peter Davies.
224 pages. Price, ios. 6d. net.

IN this very informative book Professor
Low explains, in simple terms, the

many intricate new devices brought into
operation by the war. His own wartime
employment kept him in close touch with
many new scientific and mechanical develop-
ments, and he is now able to reveal a great
many facts which have hitherto remained
secret. Among the inventions and develop-
ments which this book sets out to explore
are radar, jet propulsion and atomic energy.

"The Amateur's Workshop." By Ian
Bradley. Published by Percival Mar-
shall and Co., Ltd. 244 pages. Price,
7s. 6d. net.
THE special requirements of the amateur,

both in fitting out a home workshop
and in making the best use of tools, are
the main theme of this useful book.
Lazhcs, various light machine tools, metal-
working hand tools, and many aids to
accurate workmanship are dealt' with in a

practical way by the author, who is well
known as a model engineer. The book is
profusely illustrated with line drawings and
half -tones.

" Petrol-engined Model Aircraft." By
C. E. Bowden. Published by Percival
Marshall and Co., Ltd. 230 pages.
Price, 7s. 6d. net.
THE fascinating subject of power -driven

model aircraft is fully dealt with in
this interesting book. Starting with a brief

history of the petrol-engined model aircraft,
the author traces the development of the
ideas in design and construction which have
led to the high performance models of to-
day. Amongst the many subjects dealt with
in detail are the ignition system, control of
flight duration, automatic stability and
design, and the action and pitch of propel-
lers. A special chapter deals with radio
control of model aircraft. The book is well
illustrated with line drawings and photo-
graphs.

PENICILLIN PRODUCTION

(Continued from page 312.)
minutes by means of single -stage mechanical
pumps of the oil -sealed rotary type. These
mechanical pumps are connected by a com-
mon manifold to all the drying ovens. After
this rough evacuation, the ovens are con-
nected to the high vacuum manifold serving
the diffusion pumps. Vapours leaving the
high vacuum manifold go through a pair
of cold traps or low -temperature condensers
in parallel. These are jacketed steel cylin-
drical chambers set at an angle, provided

with revolving scrapers and refrigerated with
ammonia. Ice that collects on the walls is
scraped off and falls into an ice receiver at
the same temperature. These condensers
relieve the strain on the diffusion pumps.
An important feature of the mechanical
pumps which back the diffusion pumps is
the oil -purification system that continuously
recirculates all sealing oil to remove con-
densed water and other impurities. Other-
wise such impurities would flash back into
the system and, raise the pressure to a point
where the diffusion pumps could not
operate.
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QUERIES
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,.

Dyeing a Sheepskin Rug
TSHALL be glad if you will assist me in the
1- following matter. I wish to dye in a deeper
colour a sheepskin rug which is badly stained,
and require to know what solution would be safe
to use.-A. M. Shaw (Forest Gate,

FIRST of all, wash the sheepskin rug gently with
warm water and soap. Rinse it well and hang it

out to dry.
Before the wool has completely dried, dissolve 5

parts of alum in 95 parts of water and immerse the
rug in this solution in the cold, allowing it to remain
therein for two or three hours. As it is only necessary
to immerse the wool of the rug, strips of wood can be
placed along the alum bath to prevent the skin from
sinking.

You must now obtain the necessary dye, which should
be of the " basic " variety. The following is the
composition of the dye bath :

Dye .. 5 parts (by weight)
Soap .. .. 2 "
Sodium sulphate .. 3 "
Water 90 "

Again, there is no necessity to dye the skin. Hence
the above method of floating the rug on strips should
be adopted. Immerse the wool in the cold dye bath.
Then gradually bring the bath up to nearly boiling
point. Keep it at that temperature for about ten
minutes. The rug will now have been dyed. It
should then be removed from the bath, washed well
and allowed to dry slowly.

There are other methods of " vegetable dyeing "
of rugs which give very fast colours. The following
is an example of the method of dyeing a rug a " vege-
table " brown :

Dissolve 1.Ib. of copper sulphate in a gallon of water.
This is the " fixing bath for the vegetable dye. The
rug is immersed in this in the cold for two hours. It
is then removed, drained (but nut rinsed) and dyed in
a bath made by dissolving flb. catechu in t gallon
of water. A good brown colour will result. If log -
wood is substituted for catechu a black will result.
If these colours are not intense enough, the fixiir, and
dyeing process can be repeated.

Dusting of Concrete Floors
THAVE a concrete floor in my workshop. Can

you advise the use of any preparation to keep
down dust ?-R. G. Griffiths (Llandrindod Wells).
'T`HE dusting of concrete floors is a perennial problem.

There is no certain cure for it. lidwever, two
methods of approach are open to you, viz. :

(a) Surface treatment with a colloidal wax solution.
For this purpose, use " Autogloss," manufactured by
British Asphalt and Bitumen, Ltd., The Docks, Preston,
Lancs.

(b) Surface treatment with a silicon ester which binds
the loose floor particles together. Silicon ester is
manufactured by Messrs. Albright and Wilson, Ltd.,
Oldbury.

Neither of the above materials is cheap, but there is
no other way of dealing with the floor dusting problem
-apart, of course, from removing the floor and substi-
tuting one of another type.

13ronz,ing Lacquer
WILL you please give me details of the plating

process which gives a " bronze " finish to
steel objects such as wood screws, small door
catches, etc.?-C. Dundas (Newcastle -on -Tyne).
q'HE bronzing of small articles is not usually done by
A any process of plating. It is often effected by

means of a bronzing lacquer, such as can be obtained
from Messrs. Wm. Canning and Co., Ltd., Great
Hampton Street, Birmingham, or, if the screws happen
to be of brass, by immersing them for a short time in a
dilute solution (I part in 600) of.sodium or ammonium
sulphide.

For steel screws, etc., you can apply what is termed
a Florentine bronze by rubbing over them a paste
composed of about equal parts of red oxide or iron
and black lead mixed with water. The paste is then
allowed to dry on the screws at too deg. C for half an
hour, after which it is brushed away with a stiff brush.

Steel articles which have been previously copper
plated may also undergo this treatment, and, in such
instances, very pleasing dark, reddish -brown colours
are obtainable.
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Distemper for Concrete Floor
T AM anxious to know where to obtain a supply

of red paint or colouring matter suitable for
application to a concrete floor. Where can I
obtain the necessary substance ?-E. A. Lee
(Evesham).
THERE is no paint suitable for concrete floor treat-

ment, since traffic on. the floor quickly wears
away the gloss of an ordinary oil paint, resulting in very
unsightly patches. Your best plan is to treat the floor
with a thin wash of a casein -bound distemper. Such
material may tie obtained from the Walpamur Co.,
Ltd., Darwen, Lancs.

Alternatively, a suggested treatment is that you
very lightly colourwash the floor and then, after drying
out, you treat the floor with a good silicon ester prepara-
tion, such as Kexacrete, obtainable from Ratites
Plastics, Ltd., Elstree, Herts. This impregnates the
floor wth a liquid which sets to a hard, stone -like
mass, binding the surface particles of the floor together
and the particles of colourwash with them.

Silicon ester material may also be obtained from
Messrs. Albright and Wilson, Ltd., 49, Park Lane,
London, W.r.

Portable Welding Outfit
T WISH to make a heavy duty (at least 300 amps.)

portable welding outfit to fit on a trailer. I
would like to know what type of dynamo I need,
and where I could buy same, either new or second-
hand. Would it be possible to work a to-vo!t D.C.
electric hand tool from the dynamo on occasion,
without lowering the efficiency of the welder, by
having a Ito -volt dynamo ?

I would also like a rough circuit diagram and
list of other components necessary.

What firms do you recommend as suppliers of
welding equipment and electrodes, etc. ?-
G. R. Moore (Mirfield).

FOR arc welding you require a compound generator
capable of givingrabout 70 volts on open circuit

and about 3o volts on full load. This characteristic
may be obtained by using a machine having suitable
series field windings which act in opposition to the
shunt field windings ; or by using a machine which is
specially designed with split poles and which gives
a reduced voltage on load by altering the magnetic
distribution through the poles. The dynamo may
either have self-excited shunt field windings or these

Vortmeter

,14
Circuit diagram of a self-excited welding

generator.-(G. R. Moore.)

windings may he separately excited and supplied by
an auxiliary dynamo. Messrs. Murex Welding Processes,
1,td. of Hertford Road, Waltham Cross, Herts,
supply new welding generators and all equipment for
welding ; or you may be able to obtain a suitable second
hand welding plant through the advertisement columns
of any popular engineering periodical.

It would not be practicable to use a t to -volt hand
tool from the generator without designing this specially
and rendering the machine rather inefficient. If,
however, the generator is to be separately excited it
would be possible to arrange for the field windings
and exciter to be wound for fro volts and for the
exciter to be large enough to supply the tool as well as
the field windings.

The diagram shows the theoretical circuit of a self-
excited welding generator. Accessories used with
welding plant, in addition to the shunt regulator,
voltmeter and ammeter on the plant proper, are

flexible cable, electrode holder, hand screens, helmets,
goggles, gloves, aprons and sleeves; although all
of these are not essential.

Designs in Gold on Glass
TWISH to make designs in gold on glass, such as
A you see on shop windows, house numbers, etc.
I would be glad if you will name the materials
required and methods of applying. The effect
I want is just like a mirror, but gold not silver.
Sometimes you see it with a crackled effect.-
A. H. Leggette (Doncaster).

WE are not clear as to the type of eflect which you
desire to produce, but if you refer to the so-called

" gold mirror" these are usually silvered mirrors of
tinted glass. You can obtain a formula for silvering
glass from any book of workshop or photographic
formula:.

Occasionally, pure gold leaf is used to produce the
mirror effect, but since this process is nowadays exceed-
ingly expensive we hardly think that you will wish to
work the process.

The " crackled " effect on glass is due to the use
of a bronze powder made up into a suitable paint.
You can obtain bronze powders in various shades of
gold from Messrs. John and Bloy, Ltd., Metana House,
Hind Court, Fleet Street, London, E.C.4. As a medium
for this paint, you can use a 4 per cent. solution of
gelatine (made by dissolving 4 harts of gelatine in
96 parts of water) or, alternatively, you can use a
cellulose solution which may he made by dissolving
scrap celluloid in a mixture of about equal proportions
of acetone and amyl acetate. If you cannot obtain these
two liquids, use a thin cellulose varnish which may be
obtainable from a good paint shop in your city.

Ventilation for a Caravan
COULD you advise me of a suitable and cheap

way to ventilate and insulate a caravan.
The outside is of aluminium and the inside of wall-
board. There is a space of zin. Would wood -
shavings be satisfactory and would holes drilled
in the floor between the outer and inner wall
give sufficient ventilation ?-C. V. Jones (Torquay).

WE do not favour your scheme for ventilating your
caravan by means of holes drilled in the floor, for

although such a scheme might be effective the interior
of the caravan would be more or less continually
draughty. A better plan, we think, is to bore a series
of, say, half a dozen holes in opposite sides of the
caravan walls, one series of holes to be bored near
to the roof, the other an inch or two from the floor.
Do six holes to start with, for if
the results are not sufficiently effective the number
of holes can always be increased. The holes should
not be bored directly opposite each other. They
should face diagonally across the caravan.

For insulating the interior of the caravan you require
some fibrous material which will break up the space
into little air cells or air pockets. Any fibrous material
will serve this purpose. Glass wool, loosely packed, is
excellent, for it is fireproof, clean and hygienic.
Coarse wood -shavings are quite good. So, also, is hair
or coarse asbestos fibre. Perhaps you might be able
to obtain some waste asbestos for this purpose cheaply
from Turner Brothers Asbestos Co., Ltd., Rochdale,
Lancs.

Dental " Porcelain" Filling
COULD you please give me the formula used

by dental mechanics for making imitation
ivory for teeth and " filling " material ? Also,
I should like to know how the different shades of
white are made for the above.-T. Caenor
(Liverpool).

THE exact composition of modern dental
" porcelain " filling materials is maintained a

close secret by the few firms which manufacture them.
Even individual dentists are unaware of the precise
composition of such materials. The material of artificial
teeth is different from the white or " porcelain " filling
material. This consists of a hard silica base which has
been fired in a furnace to a high gloss. Variations in
colour are produced by blending minute amounts of
stable colouring materials.

You can make an approximation to a dental white
filling material by moistening powdered zinc oxide
with a strong solution of zinc chloride. This will set
to a hard, insoluble mass.

THE P.M. LIST OF BLUEPRINTS

54-
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The " PRACTICAL MECHANICS " £20 CAR
(Designed by F. I. CAMM),

10s. 6d per set of four sheets.
"PRACTICAL MECHANICS" MASTER

BATTERY CLOCK*
Blueprints (2 sheets), 2s.

The " PRACTICAL MECHANICS " OUT-
BOARD SPEEDBOAT

7s. 6d. per sec of three sheets.
A MODEL AUTOGIRO*

Full-size blueprint, Is.

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

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

STREAMLINED WAKEFIELD
MONOPLANE -2s.

LIGHTWEIGHT MODEL MONOPLANE
Full-size blueprint, 2s.

P.M. TRAILER CARAVAN.
Complete set, 10s. 6d.
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The above blueprints are obtainable. post free from Messrs. George Newnes, Ltd.. Tower House.
Southampton Street, Strand. W.C.2.
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Enamel for Instrument Wire
CAN you please tell me where I can purchase
-4 the enamel which is used to coat copper
wire as used for dynamo winding, etc., or can
the same substance be made up from ingredients ?
Would ordinary 'cellulose paint be suitable ?-
H. R. Bartolozzi (Ely).

THE usual enamel of instrument wires is a stoves
enamel varnish which, after painting or spraying,

requires stoving at about 30o deg. F. for several hours.
This is a very difficult process for the average in-
dividual, since it needs the services of a carefully
regulated oven. However, for your information, such
stove enamels may be obtained from the United Paint
Co., Ltd., 73, Bisho;rgate, London, E.C.2.

New types of instrument enamels of an incombustible
nature based on the new " silicone " compounds may
be obtained from Messrs. Albright & Wilson, Ltd.
(Silicone Department), 49 Park Lane, London, W.r.

An ordinary hard -drying cellulose paint would
make quite a good insulating enamel, but its dielectric
powers would not be very high. A hard asphaltum
varnish would be better in this respect. It can be made
by dissolving medium -hard asphaltum in benzene or
naphtha, and it can be obtained ready made from
Messrs. Flatters & Garnet, Ltd., 313, Oxford Road,
Manchester.

Shellac varnish, made by dissolving shellac in
methylated spirit, can also be used as an insulating
varnish with good results, although it is inclined to be
rather soft and liable to damage through rough usage.

Magnesium Chloride : Portland Cement
COULD you assist me with the following prob-

lems ?
(1) I want to employ the properties of the two

chemicals magnesium chloride and sodium
silicate unitedly, but do not know what catalyst
would efficiently combine these two without
causing precipitation of one by the other. How
would the catalyst be removed afterwards ?

(2) How is white Portland cement made ; and
how does it compare with the grey Portland
cement 1-F. P. G. Oosterlaak (Pretoria, S.A.).

\ THERE is no means of bringing magnesium
/ chloride and sodium silicate (presumably in

solution form) together without causing the precipitation
of insoluble magnesium silicate. Catalysts do not
inhibit chemical reactions ; they promote them.
Hence catalytic bodies would be quite useless to prevent
the interaction of these two substances.

(2) White Portland cement is merely prepared from
purer materials than the ordinary grey cement and is,
therefore, more expensive. It is considered to be less
enduring than the grey cement, for which reason the
latter material is given preference in the construction of
members whose strength is to be their main feature.
The white cement has a different micro -crystalline
make-up from the grey cement.

Modifying a Three-phase Motor
T HAVE a h.p. 3 -phase 220 volt motor. Could
A you tell me how this could be modified to run
on a single-phase circuit ?

I should not object to a slight reduction in power,
if this should be inevitable.-W. M. Smith (Derby).

THE motor could be used without modification from
a 230 -volt single-phase supply by merely supplying

two of the three stator terminals from the mains,
provided you are prepared to start the motor by hand,
say by winding a cord round the shaft and pulling this
to start. The best way, however, would be to rewind
the motor to give about two-thirds of its present power,
or slightly higher if the motor can be designed to run at
a higher speed than at present.

Photo Engraving
T HAVE read with considerable interest the article
A in the November, 1945, issue of "Practical
Mechanics," on Photo Engraving. It seems to
me that a similar, but much simpler, process
could be used to engrave sketches and pen and ink
drawings. Could you let me know if the process
must be altered in any way ? Could the plates be
etched merely in a bath of acid, and must the
remains of the glue be removed from the plate
before sending it to the printer ?-J. A. Boskwell
( Guildford).
THE photo -engraving process to which you refer

could be simplified to reproduce line drawings
(pen and ink) only. You would find full working details
of such a process in any dictionary of photographic
and photo -mechanical processes. Briefly, the mode of
procedure is this:

Polished zinc is thinly coated with a solution containing
5 parts gelatine, 3 parts ammonium bichromate and
92 parts of water. This solution must not be exposed to
strong light. After the bichromated gelatine film has
set the plate is exposed to sunlight or to an arc lamp
under a negative. The strong light has- the effect of
rendering the gelatine coating insoluble, whilst the
unexposed parts remain soluble in water. After
sufficient exposure the zinc plate is steeped in warm
water, wherein the soluble parts dissolve away. The
plate is then carefully dried and immersed in
dilute nitric acid. This attacks the parts of the plate
which have been laid bare by the dissolving away of the
soluble film of gelatine. After the etching effect has
gone far enough the plate is rinsed.in water and the whole
of the insoluble gelatine which has formed a " resist "
against the acid attack is cleaned off. The block is then
mounted on wood.

The making of even this simple type of block is not
an easy matter. It calls for patience, skill and

experience. You should read the subject up in detail
before commencing work, but, given the necessary
knowledge, there is no reason why you should not be
successful at the work.

Water Turbine
T AM thinking of using a waterfall to produce
A electricity. The flow of water varies between
6o and i,000 gallons per minute and the drop is
raft.

What would be the most efficient way of using
this power, and how much current could I
generate ? As the generator would run con-
tinuously could I do without storage batteries.?-
G. R. Kendrick (Bewdley).

WE do not anticipate that you would be able to
generate more than about 6o watts with the

available water supply. If you do not use a battery
yon may have difficulty in maintaining a fairly constant
voltage, particularly on a varying load. You could
dispense with a battery if you can fit a governor which
will cause the dynamo to run at a practically constant
speed. A water turbine would probably be the most
effective power unit for the conditions specified.

Electric Flash Light
T WAS very interested in the " Electric Flash

Light," on page 141, January issue, but un-
fortunately I do not quite understand the circuit
diagram. Can this be operated from the mains5
via a transformer ? Also, would you please
explain this circuit by a practical diagram ?-
T. Leggat (Alwoodley).
IN the accompanying diagram A is a small transformer

having its primary terminals P connected to the
mains through fuses B in a switch, socket or distribution
fuse box. The secondary or low voltage terminals S
are connected as indicated, one terminal being con-
nected to one terminal of the push button C at the door.
D represents an electric bell (A.C. type), whilst E
represents a low voltage series motor suitable for opera-
tion on A.C. This motor drives the brass disc F through
suitable gearing so the disc revolves slowly, say, about

r.p.m. On the edge of the disc are projections G,
12 or more in number. K is a thin strip of hard

VOU do not state whether the sponginess of your
.1 timber ends is due to rot or to wood beetle attack

-or to both.
The only permanent way of dealing with the matter

is to remove the affected areas completely and to replace
them. We realise, however, that this may be quite
impossible at the present time, for which reason we
advise that the areas be thoroughly saturated and
impregnated with a good bituminous paint applied hon.
The woodwork will thus absorb the bitumen and will
retain it permanently, thereby rendering the area
immune from moisture and damp. The average
bituminous paint, however, is a glossy black. This
may spoil the appearance of the woodwork, in which
case we advise that you use one of the brown bituminous
paints, such as brown " Mariolene," which is manu-
factured by British Asphalt & Bitumen, Ltd., The Docks,
Preston, Lancs. Such paints are very much cheaper
than ordinary oil paints, costing about 6s. per gallon.

If you could get a local asphalting firm to surface up
the spongy and decayed timber ends with a brown
asphalt mastic (after the paint impregnation) a fairly
permanent job lasting many years would be effected at
a very minimum price, and we imagine that the colour
of the brown asphalt would match up with that of the
adjacent timbers.

Removing Oil -hound Distemper
OAN you tell me the best way to remove two or- three coats of oil -bound distemper which
has, in places, begun to flake off my kitchen wall ?
-R. Bradshaw (Pinner).

DISSOLVE Alb. of caustic soda or soda ash in a
bucket of water. Mop this solution on to the dis-

temper, allow it to soak a little and then scrape the
softened distemper away with a knife. Some prefer
to use a caustic soda solution of half the above strength
and to make it into a paste with slaked lime. This
solution will, of course, quickly remove paint. Hence
it should be kept away from all woodwork. Needless
to say, it must be well washed away from the wall after
the distemper has been removed.

Transferring Photos to Glass
T SHALL be glad if you will give me any informa-

tion on the method of transferring photos
on to glasses, etc. Also how
do I treat a photograph as in

pcrystoleum
painting ?-J. .

Ramsdale (Bootle).
W

TO transfer photographic prints
to glass, the prints must be

made on bromide " stripping
paper " such as is manufactured by
Ilford, Ltd., Ilford, London.
Following the instructions issued

0 by the makers of this paper, the
complete prints are pressed down
on to the prepared glass surface,
allowed to dry and the upper paper
stripped off, leaving the photo-
graph on the glass. We are not,
however, sure whether this paper

Circuit diagram of a flash -light device for
bell.-(T. Leggat).

brass or phosphor bronze, which just touches the tips
of the projections. H is another strip which makes
contact with the shaft of the disc or with the centre
face of the disc. P is another projection mounted at
the back of the disc or on the same shaft. Q is a strip
of phosphor bronze which is lifted by P to open the
contacts R. I represents the coils of a rela, similar to
an ordinary trembler electric bell movement. The
contacts M are arranged so that when the armature L
is attracted to the coils the contacts are closed in the
same manner as an ordinary bell. 0 is an adjusting
screw by means of which the air gap between L and
the coil poles can be set. The iron strip armature L
is suspended by a flexible metal strip N. For use on
A.C., the poles of the relay should be sawn down the
centre about 3/32in. deep. Into each slot is pressed a
strand of bare zo s.w.g. copper wire, which is turned
back so that it encircles half of the pole face, and is
then soldered to form a short-circuited band.

On pressing the push button C current flows through
the bell D and the motor E, so the latter slowly turns
the disc F. Each time a projection G touches K the
lamp J will flash. It is assumed that, by the time the
push button is released, the disc will have moved far
enough to allow the contacts R to close. Instead of the
current flowing through the push button it will then
pass through the contacts M, which have been closed
by current in the coils I attracting the armature L, and
through the contacts R. The bell will thus continue
to ring and the bulb to flash, whilst the motor will
continue to drive the disc F. When the disc has com-
pleted one revolution, however, the projection P will
have moved round again and will then open the contacts
R and will switch everything off until the push button
C is again pressed.

Porous Oak Timbers
THE gables of my house have old Tudor oak- timbers incorporated in the brickwork.
Some of the timbers are of yin. by sin. section and
the outside surfaces have become spongy or porous
to a depth of about sin., which absorbs driving
rain and renders the surrounding brickwork
damp.

Can you suggest any way of filling the porous
surface of the oak to make it more weatherproof ?
-J. R. Worthington (Purley).

[Ad

use with a door is yet available to the public.
The crystoleum process, once

exceedingly popular in photo-
graphic circles, has now be-

come completely obsolete and we doubt whether
there is now a photographer living who could
produce such prints. There is a long and
detailed practical account of this process in Bernard
E. Jones' " Cyclopaedia of Photography " (Waverley
Book Co., 19r r), which may be obtainable at your
local reference library and to which we must
refer you for working details. In short, the process

'consists in pasting the print face downwards to convex
or plain glass and, after removing the paper support
of the print, in applying oil colour to its rear. The
original picture carries all the fine shading, the effect
being heightened by the subsequent colouring. Various
imitations of the original crystoleum process have from
time to time appeared, but none of them has been
successful.

TWO VEST-POCKET BOOKS!

WIRE AND WIRE
GAUGES

By F. J. CAMM
3/6, or by post 3/9

NEWNES ENGINEER'S
POCKET BOOK

By F. J. CAMM
10/6, or by post I I/-

Obtainab!e from booksellers, or by
post from George Newnes, Ltd.,
(Book Dept.), Tower House,
Southampton Street, Strand, W.C.2.
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GALPINS
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-R.A.F. CRYSTAL MONITORS
TYPE 2. 3 -valve Battery working, corn.
piece and ready for use less 'valves and
xstals, operational frequency depends on
xstal frequency, condition as new. Price
1916 each, plus 116 carriage. Complete
in carrying case, size 81in. x 8in. x 6in.
EX-R.A.F. MICROPHONE TESTERS.
These consist of a Ferranti 21in. 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 61in. x 5lin, x 5in. Condition as
new. Price 3716 each.
EX-G.P.O. (AMERICAN) VIBRATOR
PACKS. Type M222, 4 volts D.C. input,
output 1001120 volts A.C. 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 mfa. 151- each, 0 to 10 amps. 151, 0 to I

mla. 211-. All 2in. scale and by well-known
makers.
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,
EX -NAVAL CATHODE RAY RECTI-
FIER UNITS. New and unused, sold for
components which consist of :-2 x .5 mf.
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 EF50
and I tube base. All components wired and
with the addition of mains transformer
would make a good oscilloscope. Price
551-, carriage paid.
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., £5/101 -
each, carriage 51-.
EX-R.A.F. AERIAL COUPLING
UNITS, absorption type. Range from
1.2 to 5.3 m/cycles, 101- each, post II-.
ELECTRIC LIGHT CHECK METERS,
for 2001250 volt 50 cyc. I phase, ideal for
subletting, etc., guaranteed electrically
25 amp. load 1216, 5 amp. 1216, 15 amp. 201-,
20 amp. 25/-, 30 amp. 301-, 40 amp. 351-,
50 amp. 451-, 100 amp. 50/- each, plus 116
carriage extra.
EX-R.A.F. I.F.F. UNIT (Model) 3002
Corrilifate with 10 valves types 3X70E,
IEF50, 4VR65, 2)M61A, 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. R.F. UNITS TYPE II0A.
New and unused, consisting of 5 valves,
including grounded grid 750 m/cy. tube,
small 12 volt motor and numerous other
components, would make very useful
crackers. 551- each, 51- carriage.
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
experimenter at 1016 each. P.F.
EX-G.P.O. VERTICAL TYPE GAL-
VANOMETERS, centre zero reading
3010130, 716 each, post II-. Mallory 12 volt.
vibrators, new and unused, 716 each.
Electrolytic condensers, 80 mf. 350 volt
wkg., 516 each, post 9d.
L.T. RECTIFIERS (new), 6 volts, 11 amp.
716 each, 12 v. I) amp: 1016 each, 9d. post.
Instrument Rectifiers, S.H., 10 or 20 rata.
types, 416 each.
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, £51151- ;

2,000 watts, £81151-.
SHUNT WOUND D.C. 110 volt
motors, 1,500 r.p.m., approx. 5 h.p.
condition as new, 1716 each, post 21,
EX-G.P.O. Permanent Magnet Moving
Coil Speakers (makers Tannoy), suitable
for extension or small P.A. work, fitted
in wooden case, 9in. x 9in. x 7in., as new,
2716 each.
MAINS TRANSFORMERS by well-
known makers. Input 2001250 volts, output
700/31700 v., 80 mla. 4 v. 3 a. 12 v. I a.,
301-. Ditto, 300101300 v., 200 mla. 6.3 v.
20 amps. 5 v. 3 a., 45I-. Ditto, 450101450 v.,
150 mla. 5 v. 2 a. 6.3 v. 4 a., 3716. Ditto,
500101500 v. 150 mla. 4 v. 4 a. 6.3 v. 4 a.
5 y. 2 a., 551, Ditto, 350101350 v., 120 mla.
4 v. 4 a. 5 v. 2 a. 6.3 v. 4 a., 351-.

MAKE THESE YOURSELF
AND MAKE 0,.

MONEY! : j A.
Ai _.

A 1. 3
_At.

to-
/-..,----

With our toy -casting moulds andToy Soldiers, fast -drying 'enamels, making these andCowboys s& Indians, other models becomes a really profitableWild & Farmyard pastime, or fascinating hobby. Full in -Animals,
Aeroplanes, structions with every first order. Send
Ships, Cars, etc. s.a.e. for full details. Write to -day !

PROGRESS TOY CO. LTD.
Dept. P.M., KIRBY ROAD, BLACKPOOL, S.S.

Telephone : BLACKPOOL 750

MAINS TRANSFORMERS

A. F. TRANSFORMERS

,i.ochicieldi SMOOTHING CHOKES

THERMAL
DELAY SWITCHES

POWER RESISTANCES

.e/ophone - WOOLWICH 1422 CAMBRIDGE ROW WOOLWICH S E IS

Shows the way to TECHNOLOGICAL SUCCESS
IN ENGINEERING BRANCHES AND PROFESSIONS

Throughout industry in every country,
but particularly in Great Britain,
technological success has become the
basis required for personal success.
Write now for this great guide to
careers in' Engineering covering
Mechanical, Electrical, Chemical,
Production, Aeronautical, Auto-
mobile, etc., and which shows how to
become A.M.I.Mech.E., A.M.I.E.E.,
A.M.Inst.C.E., A.M.I.Chem.E., etc.,
in which and other engineering institution
examinations T.I.G.B. home -study
students have gained OVER FIFTY
FIRST PLACES, to-

The Professional Engineering Tutors,

THE TECHNOLOGICAL INSTITUTE
OF GREAT BRITAIN,

218, Temple Bar House, London, E.C.4.

YVON 111
TYPE ML7

31" HEAVY DUTY LATHE

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

No increase in prices of
ELECTRADIX BARGAINS
TRANSFORMERS. Double Wound,
2.2 K.W. transformers, 400 volts input,
tapped every 25v. to 220v.  50 cy., £8.10.0.
Auto -transformers, 2301110 volts, I K.VV.,
£7.10.0. 300 watts, 65/. ; 150 watts, 351- ;
85 watts, 251..
METAL BOXES. Ex W.D. Stock,
9in. x 9k,. x 8in,, with 2 front fasteners
and loops for carrying handle, plinth for
panel to be fitted-make fine instrument
case with hinged lid, 1216.
G.P.O. MICROPHONE INSETS, metal
clad, 2)in. dia., can be used as a home
Broadcaster and for amplification and
detection of sound, '3/6 each. Trans-
former 416 extra.
CIRCUIT BREAKERS. N.C.S., 75 amps.
A.C. enclosed type, 211-. Ellison make
mounted on sub -base, D.P.OIL 2001230v.
A.G. single phase, 200 amps. 15in. x I3in. x
I2in., weight approx. 50 lbs., ditto 300
amps. 171. -in. x I4in. x I5in., weight approx.
89 lbs., 220 volts, 1,000 amps., S.P. 50 cy.
D.P. with no volt hold -on coil, loose handle,
switchboard mounting oil switches by
Ferguson & Palin. All offered at very low
prices to clear.
RELAYS. We can supply Relays for
almost all purposes. Send us your enquiries.

HEADPHONES. Low
Resistance Headphones,
ex G.P.O., with head-
band and cord for circuit
testing and house tele-
phones ; bakelite cases
and caps, 101- per pair.
MOTORS. New 230
volt A.C.ID.C. Sewing
Machine Motors, 1120 h.p.
high speed, with bracket
and belt, ball bearings,
sq u are construction.

totally enclosed, adjustable Brush Gear,
64.10.0. 1150 h.p., as above less bracket,
751-. 1127th h.p. 230 volt A.C.ID.C. motors,
4,000 r.p.m. round construction with 4 hole
base, 751-.
SMALL MOTORS, work off 3-8 volt
battery or from A.C. mains through
transformer, 151-.
Telephones and Superseders at Reduced Prices.
TELEPHONES. G.P.O. wall type Tele-
phone constructor's parts with wiring
diagram, comprising cabinet with magneto
bell, magneto hand generator, bracket
mike, transformer and condenser, switch
hook and contacts, single receiver, old
price 301- each, or 501- pair. Special offer
for this month, 351- per pair.
BATTERY superseder. H.T., D.C./D.C,
for radio receivers, 6 -volt input, 110v.
15 rn.a. output, 12 volts input, 230v. 30 m.a.
output, ball bearings, reduced to 551-.
BUZZERS, Test Buzzers, double contact
blade for distant signals or converting to
vibrator, robust construc-
tion, ex G.P.O. stock, 816.
Morse., Practice Buzzer,
tunable note, metal case,
716 ; bakelite case testing
buzzers, 316. The high
note tiny Townsend
Buzzer for the experimenter, platinum

"contacts, 101,
VARIABLE RESISTANCES. Rotary
type 4 ohm 45 amps., wire wound, with
large knob, 7/6.
DIMMER RHEOSTAT SWITCHES.
I ohm 3 amps., for regulation of 6 volts ;
one hole fixing, hollow knob has base for
miniature bulb to glow when " on," 216.
each, plus 6d. postage.
SWITCHES. Dewar key panel type
8 -pole C.O. flush fitting, I-. Yaxley 3 -

pole 3 -way, 316 ;
8 -pole I -way, 316. 4111h

D.P.C.O. toggle
switch 250 v. I

a m p., flush
panel, 313 ;18 -way
Lucas switch box, 316 ; 6 -way, 31-. S.P.C.O'
Toggle switches, 213.
MAGNETS. D.C. Electric Magnets,
weight 10 oz., lift on 2 volts, 11. lb., 4 volts
3 lb., 6 volts 4 lb., new surplus, 716 each.
Permanent powerful flat bar magnets,

x lin. x 5in., drilled 2 holes each
end, for any pole pieces, 21- pair. The
wonder Midget magnets, Alin perm steel
disc. ; "'in. dia., 11in. thick, with 31I6in.
centre 'hole, 316 each. Large stock of
Horseshoe magnets. Send for special

Magnet Leaflet W."
CRYSTAL SET. The
Lesdix Bijou Crystal set
in bakelite case, semi -
perm. detector, con-
denser tuning. 151,
Headphones 2216 pair,
with cords.

Please include postage for mail orders

ELECTRADIX RADIOS
214, Queenstown Road, London, S.W.8

07.148 I -- Telephone : MACaulay 21591
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MIDLAND
INSTRUMENT CO.
EX-U.S.A. GOV. " DELCO" MOTORS,
24v. 2,000 r.p.m., fitted gears,
very powerful. Ideal for electric garden
locos., etc., weight gibs. Brand-new,
worth O. Our price. 1216, post V,
EX-GOV. AMPLIFIERS, include 2-v.
triode and Q.P.P. valves, four trans-
formers, switches, conds., resistances.
etc., in steel case, 41in. x 5in. x 7in.,
operates from 2-v. and 120-v. batteries.
Ideal for Ioudspeaking intercom., pick-
up amplifier, etc., 25', post V-.
EX-GOV. ALL DRY BATTERIES,
as previously advertised, liv. L.T..
plus 90v. H.T.. 5/-. post 8d. Vibrator
Packs, input 6v. output 90v. at 20 m/A..
20'-. post 10d.
EX-GOV. Units; consist of 6/12-v.
" Klaxon " motor, fitted phonic wheels.
plat. con. relay, var. conds.. chokes, coils.
switch, signal lamp, etc.. chassis mounted
in wood case, 10in. x gin. x gin., 30/-,
post 1/2.
THERMOSTAT SWITCHES, adjust-
able, 2/6. A.C. relays, 40 ohm. d.p.c.o..
216. Panel mtg. red signal lamps, three
different, 2'6. Microphone transformers,
2/6. Bakelite sheet, 15110. x 4110. x 3/32nd.,
1/-.
TELEPHONE CONTROL UNITS; in-
clude hand generator, A.C. bell, relay.
key and press -button switches, signal
lamp, mike trans. conds., etc.. In wood
case. 12in. x 91 in. x 61in., 251-, carriage 2/6.
MOTOR GENERATORS, input 12v.
output 500v. at 50 mlA., 20/-. post 1/-.
Moving coil meters, 0-1 m/A. 25/-. R.F.
amp -meter to match. 0-2 amp.. 15/-. Selec-
tor switches, impulsing and homing,
operates Yaxley switch, 12-24v., 5'-.
Browns 4,000 ohm headphones. 15/- Pair.
Balanced ar mature, reed type, L.R.,
12;6 pair.
EX-GOV. MOTORS, fitted centrifugal
Pumps, 12/24v., brand-new, 35/-, ditto,
used, otherwise in perfect condition, 25/-.
Motors only 15'-. Above for liquids only.
approx. 250g.p.h. at 21v.
Also Instrument wires, resistance wires,
relays, radio receivers, convertors.,
generators, switches, valves, cables and
flexes, and hundreds of other interesting
radio, electronic and mechanical items.
send for our lists, 2d. with s.a.e.
Orders over 331, post frTe, No. C.O.D.
order under 20'-.

Moorpool Circle,
Birmingham, 17.

Tel. HARbornc 1303 or 2661.

A necessity for
every home mechanic

motorist, etc.
Size 4.! 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.2.

LABORATORY
APPARATUS

LABORATORY CHEMICALS
For

Experimenters, Students,
or Laboratories

For Latest Students Price List,
Send Id. S.A.E.

VICSONS & CO.
(DEPT., LAB. P.M.)

114, PINNER RD., HARROW,
MIDDLESEX.

RATCHET & REVOLUTION

COUNTERS
As1/4 for ,41

pi -col -let No. 18,15`-----
' Speed up to

6,000 r.p.m.
B, & F. CARTER
& Co. Ltd., Bolton 5

Fibrax)
and get there safely!

In any emergency Fibrax Brake Blocks will always
pull you up. They are 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.

FIBRAX LTD.,
2 TUDOR STREET,

LONDON, E.C.4.

MODEL ENGINEERS
FOR THE TURNER :

Lathes, 3 and 41 S.S. Bench Millers. Drilling Machines.

FOR THE WOODWORKER :
Wood Turning Lathes, 21 and 5,1" 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.

NtiTTALL'S (LATHES) LIMITED,
M.,..NSFIELII, NOTTS.

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 II- for copy of the Magazine

CRAFTWORKER.
(includes full price lists)

Ask for a FREE copy of instruction
leaflet, " How to Make Ear -clips."

HOMECRAFTS (Dept. 2), The
Broadway, Broadstairs, Kent.

The HalLant
, At., Petrol I nein.'

EASILY MADE FROM OUR CASTINGS.

J. HALLA01 & SON
UPTON, POOLE, DORSET.
MINIATURE PETROL ENGINES for

Aeroplanes and Speed Boats.
Send 3d. for new list.

ELECTRIC ENGit A VERS.-Powerful
instruments in cylindrical case, on
stand with spring attachment and
switch. Suitable for dog collars, tool
marking, etc., 4-6 volt model, price
551- ; 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, 2110. a lin. Price 38/-. Small
tubs, 2 terminal base, 111n. x ;in.
Price 30/-.
COMPLETE OPTICAL SYSTEM for
a, or 16 mm. sound film. tin. long.
;in. diem.. projects, 0.001in. light
image. Price 0247/0.
BATTERY CHARGERS FOR A.C.
MAINS. FOR CHARGING 2 -volt
accumulators at 1 amp. Parts with
diagram, 12/6. Complete, 21/6. Postage
10d.
FOR TRICKLE CHARGING CAR
CELLS, parts with diagram. Output
11 amps. for 6v. cells, 30/- set. For
12v. cells 35/- set. Larger sizes quoted
for.
SWITCHBOARD -METERS, A.C. D.C.
N.P. cases Din. dial. Any reading up
to 0-25 volts, 0-25 amps. Price 15/6
each. 21 days delivery.
BOAT MOTORS, low centre, wound
field, high-speed, weight 18oz. Size
5in. x Din. x tin. Well made -No
Rubbish. Price 26/-, post paid.

ECONOMIC ELECTRIC CO.,
64, London Road, Twickenham,
Middlesex. Tel. POPcsgrove 1318

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.W.G.-

45 S.W.G.
SILK COVERED, 16 S.W.G.-46 S.W.G.
Above include most odd g:.uges.
SCREWS, NUTS, WASHERS, soldering
tags, eyelets, r'vets, etc.
EBONITE & LAMINATED BAKELITE
PANELS.

COVERED WIRES, FLEXES, etc.
CRYSTALS, PERMANENT DETEC-
TOR', etc.

EARPHONES, etc., etc.
List free. Trade supplied.

PO'T RADIO SUPPLIES,
33 Bourne Gardens, London, E.4.

A PELMAN
TRAINED MIND

WHY, amongst the brainiest and
most successful men and

women in England to -day, are
there so many Pelmanists ?

Why does being a Pelmanist
lift you right out of the rut ?

The answer to these and to many
other questions relative to Your
Success and its assurance through
Pelmanism will be found in
" The Science of Success." In
this book you will read accounts
by Pelmanists themselves of how
whole lives have been changed for
the better by Pelmanism.
What Pelmanism Does

Pelmanism brings out the mind's
latent powers and develops them to
the highest point of efficiency.

It eliminates such defects as :-
Frustration Timidity
Depression Pessimism
Forgetfulness Indecision
Indefiniteness Procrastination
Morbid Unnecessary

Thoughts Fears
which interfere with the effective
working power of the mind, and
it develops such valuable qualities
as :-
-Courage
-Judgment
-Optimism
-Perception
-Will-Power

-Initiative
-Ambition
-Reliability
-Confidence
-Self-Control

I Half fees for serving and ex -service
members of His Majesty's Forces

(Apply for Services Enrolment Form)

Your Unsuspected Self
Pelmanism teaches you to rely on

yourself. Every man and every
woman has within himself and
herself a mine of abilities that lie
dormant, ready to be brought into
service through the proper training
of e mind. This is the time to
bri them forth and to use them
for the benefit of yourself, your
dependants and your associates.

Remember -Everything you do is

preceded by your attitude of mind.

The Pelman Course is taught by
correspondence only. There are
no classes to attend. The problems
of each Pelmanist are considered
separately by highly trained,
sympathetic instructors. Under
this understanding system, even
the most timid gain self-con-
fidence immediately.

The Pelman Course is fully
described 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 :-

Pelman Institute
F.lablislied over 50 yearii

130, korfolk Mansions,.
Wigmore Street, London, W.1.

Callers welcomed.
PELMAN (OVERSEAS) INSTITUTES:
PARIS, 176 Boulevard Haussmann. AMSTER-
DAM, Dantrak. 68. NEW YORK. 271 North
Avenue, New Rochelle. MELBOURNE, Kg
Flinders Lane. JOHANNESBURG, P.O.
Bar 4928. DURBAN, Natal Bank Chambers
(P.O. Bor 1489). DELHI, 10 Alipore

CALCUTTA, 102 Clive Street.
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The even, tenacious, non -

snatch grip of FERODO
Brake Blocks ensures the
power to STOP with
velvety smoothness.

FERODO
ALL WEATHER BRAKE' BLOCKS

T0.DE MARC

.$1 ODA
FERODO LIMITED CHAPEL -EN -LE

..ariwzosorog /4,..(eimfacemwroiwreor, ,eff

IS THERE ONE TYRE PREFERRED ABOVE ALL OTHERS BY CLUBMEN ?

You'll find the answer
on the road this week -end

Make a simple test. Count the number of
times you see a Dunlop tyre to one of
any other make. You'll find that,
like you, the great majority
of clubmen and women

prefer to ride on

Dunlop.

7H/303

ride on DUNLOP
in good company
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Comments of the Month

All letters should be addressed to
the Editor, "THE'CYCLIST,"
Qeorge Newnes, Ltd., Tower House,
Southampton Street, Strand, London,

W.C.Z.

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

The Paris -London Race
THE Paris -London race has been run

with great success, without hitch,
without accident and without incident

and is therefore a complete answer to those
quondam critics who were more fearful of the
prestige of their own particular organisations
than they were the questions of road safety,
which is always the bogey they erect when
someone does something in the cycling
world which they do not themselves promote.
All credit, therefore, is due to W. J. Mills,
who conceived the race and was largely
responsible for its organisation, to the News -
Chronicle, which sponsored it, and to all the
helpers and officials who contributed so
generously of their time in order to make the
race the success it undoubtedly was.

Face Saving
There is no need for us to give the results

since they have already been reported in the
daily Press. The important thing about this
race is that it is a complete answer to
elderly armchair critics who, grimly holding
on to the memories of their salad days, are
opposed to any progressive movement, and
want the sport run on the lines of the 'nineties.

Now that the R.T.T.C. has climbed down
with a face saving arrangement with the
promoters, we hope there will be more of
these races, and that the R.T.T.C. and the
N.C.U. (the latter were, of course, in favour
of the race, whilst their uneasy bed -partner,
the R.T.T.C., opposed it originally !) will
themselves bring their ideas up-to-date and
run events in accord with the wishes of the
present generation. This may need a change
in their rules, but other times, other manners.
A racing cyclist clad in black tights is not
supposed to attract attention because he is
" inconspicuously attired." We mention this
fact (only one of many which we could cite)
to indicate how antediluviallithre the bodies
which control the various branches of road
sport.

The M.O.T. Has Second Thoughts
THE Minister of Transport has changed

his mind, for as a result of the strong
representations made by Major H. R. Watling,
of the British Cycle and Motor Cycle Manu-
facturers' and Traders' Union, Ltd. (inci-
dentally, isn't it high time that this lengthy
and high-sounding title became abbreviated,
especially in these days of labour shortage ?).
He has decided that those provisions of the
Road Transport Lighting (Cycles) Act, 1945,
which would compel cyclists to carry a white
patch and reflector as well as a red light,
are not to be brought into operation this
winter. " The information which has been
given to the Minister of Transport," says
Mr. H. R. Watling, the Union director,
" clearly indicates that it would be futile
to attempt to enforce the law in this respect
for some time yet as none of the materials
which are required to equip the 12,000,000
bicycles in use are available to the industry
and, indeed, the industry is very embarrassed

by the recent decision of the Minister of
Supply to reduce the quantity of steel for
the manufacture of replacement parts for
bicycles. In these circumstances, it is hopeless
for the Ministry to consider the provision
of additional equipment such as would be
required by the Act. The position will be
further examined in the autumn."

Misleading Statements
E are amassing evidence that representa-

tives of the N.C.U. are making public
statements couched in such terms as may
lead the public to believe that they are
reflecting Government views. Even in a
recent broadcast one of the speakers in a
Sports Talk based a considerable part of his
argument against B.L.R.C. activities upon
the statement that Parliament had made a law,
which it has not yet even discussed, and as
far as we have been able to check does not even
contemplate. The officials of this body, it
would seem, are putting up a barrage against
these activities because they now realise
that the B.L.R.C. will undoubtedly be recog-
nised by the U.C.I. at its 75th Congress, to
be held in Paris next July.

Another instance of the campaign against
the League relates to the Circuit of Urmston
Road Race, which was organised by the
Manchester Couriers on April loth. The
chairman of the Urmston Road Safety
Committee is reported as having referred
to an anonymous letter he received about
the matter, and this was included on the
Committee's agenda. At this meeting it
seemed somewhat strange that a member
of the N.C.U. was present by invitation,
and in referring to massed start racing he
made the irresponsible assertion that " this
type of racing is dangerous." He also added
the sweeping statement " that on the Continent
the roads were closed to all traffic except
officials and those taking part in the race."
On such evidence the Committee passed a
resolution asking the Minister of Transport
to take action and introduce legislation to
stop it.

Fortunately the Minister of Transport will
not take notice of such irresponsible
resolutions, based on biased evidence. We,
as impartial arbiters on this matter, are
keeping the Ministry fully informed of all
sides of the question, and our readers may
take it that he will not act upon the advice
of the N.C.U., which is merely jealous of the
success of the new body.

The Urmston race was held according to
the law, with police co-operation, and the
public turned out in thousands to witness
the race. The Urmston Road Safety Com-
mittee held a further meeting after the race,
and forwarded a further request to the
M.O.T. for the banning of all road racing.
The organiser of the race was refused
admission to the meeting, so that the
Committee was without the advantage of
the League point of view. It is, therefore,

By F. J. C.

relevant to recall that on December 8th,
1943, when government officials, representing
the Home Office and Ministry of War
Transport, met a deputation (F. J. Camm,
W. J. Mills and J. Kain) representing the
League case, Mr. F. J. Camm asked the
following questions of Mr. H. R. Lintern,
representing the M.O.W.T. :

a. Had any complaints concerning League
activities come from members of the
general public ? . . . Answer, no.

b. Had the Police reported any complaint?
. . . Answer, no.

c. What, then, had induced the Home
Secretary to issue a circular deprecating
League activities ? . . . No reply.

d. Mr. Camm then pressed, " Was it
right to state that the only complaints
concerning League activities had come
from rival organisations, the National
Cyclists Union, and the Road Time
Trials Council ? " . . . Reply, " The
answer is in the affirmative."

Although full publicity was given to the
foregoing conversation in THE CYCLIST at
the time, no denial has been forthcoming.

As we have pointed out so many times,
comprehensive laws already exist in this
country covering such offences as dangerous
driving, causing obstruction, etc., and that
the League has never yet been guilty of
infringing any of the laws. It is, itself, a
disciplinary body, and would take action
against any of its members who transgressed
the law. The N.C.U. might just as well
suggest that the Lord Mayor's Show or the
Boat Race are dangerous because they cause
congestion and traffic jams. In fact, they
cause the gravest confusion. A cycle race,
however, does not interfere with any other
form of traffic. The success of the B.L.R.C.'s
efforts can be measured by the rising tempo
of the N.C.U. opposition, and the methods
it is adopting in order abortively to get this
form of racing stopped. For years they
preached the gospel that massed start racing is
illegal. It was this journal which took the
matter up and nailed that statement once
and for all. Now the danger bogey bobs
up in its place. The N.C.U. has only itself
to blame for the unhappy and weak position
in which it now finds itself.

Encouraging Sport
WITH the object of encouraging more

people to take an active part in games
and sport, the National Sports Development
Fund was inaugurated at a banquet given
by the Lord Mayor at. the Mansion House
in April. The Fund has been launched by
the Central Council of Physical Recreation,
which is made up of 16o of the principal
bodies in Britain concerned with sports.
The Fund will be used for the creation of
National Recreation Centres, for recreation
within industry, and for exchanging sports
ideas and personnel with the Empire and
other countries. The target is £ too,coo.
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Monk.land Glen,
Airdrie .
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Too Much Speed
" MORE people will have to be killed on the Watling

Street at Towcester before we get a reduced
speed limit," said a member of Towcester (Northants)
Parish Council when consideration was given to the
dangerous nature of the road through the town. The
Ministry of Transport suggest that a reduced speed
limit through Towcester is not necessary, but motorists,
according to statements made at the meeting, take no
notice of the existing 3o m:O.h. limit.

Cycle -wheeled Car
FOUR ordinary cycle wheels on a light platform are

the main components of a sand car which some
lucky holidaymakers have been using on the sands at
Daytona Beach, Florida. Power is .provided by a
small electric motor which uses two six -volt accumu-
lators. Two passengers can be carried, and as that
object usually missing from the English scene-the
sun-operates regularly above Daytona Beach a sun- 
top is also provided for the car.

No Short Cut
AST. NEOTS (Hunts) 'cyclist, who decided that

the floods in the town and district would make
it necessary for him to travel by train, had to travel
18 miles from his home on the outskirts of the town
to reach the railway station. Normally, the journey
would take only a few minutes.

Cavendish Bridge Collapse
ONE of the casualties of the great floods which

followed our Arctic winter was the Cavendish
Bridge, the only link between Leicestershire and
Derbyshire for a distance of some to miles, which was
swept away by the swollen river. The bridge was
built in 1758, at a cost of about £3,000, but an expert
suggests that a new bridge to take its place will cost
something like £soo,000. When the bridge collapsed
plans were at once made to use a Bailey bridge to
connect up north and south once again over the
River Trent.

Derbyshire Landslide
VOLLOWING a landslide which smashed a gap in
L. the road at Little Bolehill, Wirksworth, Derby-
shire, the whole of the nearby hillside was seen to be
moving slowly downwards as a result of the frost and
snow and subsequent rapid thaw. A number of
houses were endangered by the landslide and arrange-
ments had to be made for the evacuation of the tenants.
The road which was cut is the road to Belper and
normally carries a good deal of traffic.

After Seven Centuries
SOME time before the year 1274, a new bridge was

built at Billing, Northants, between the parishes
of Billing on one side of the river and Little Houghton
and Brafield on the other side. It was a queer bridge,
with a bend in the middle, and the parishes on either
side of the river were responsible for their half of the
bridge up to the centre arch. There were various
squabbles over the repair of the bridge and maybe the
centre portion of the bridge got *neglected, for the
floods of 1947 have proved too much for it and the
whole middle portion has collapsed. At one time
Billing Bridge carried a considerable amount of traffic
to and from London, in spite of its awkward shape.

Forty-nine Cycles Missing !
ADVERTISING in a Derbyshire newspaper, a man

stated that he was in urgent need of " an electric
record player, 240 volts, so cycles, A.C." Shortly
after the advertisement appeared, a woman wrote to
him, saying: " Have seen your advert. and can offer
you one gent's cycle, with 3 speed, in good condition."

Policewoman Killed by
Tree

MISS KATHERINE
GODFREY, a police-

woman, of Hinckley, Leics,
who has died in Leicester
Royal Infirmary from injuries
received when a tree crashed
across the road as she was

:'^" cycling to go on duty, was
well known in the district
and a keen sportswoman. She
was an enthusiastic cyclist and
at one time, with her,brothers,
took part in a number of road
events, winning many prizes.

Mechanised Milkmaids
ASCHEME is in operation

in East Sussex by which
squads of Land Army girls,
equipped with cycles act as
mobile milkmaids for the
farms in their area. The girls
go to the various farms and
take over the milking for one
day in order that the regular
farmhands can have a whole
day free every week. This
relief milking scheme is
proving very successful and
the girls say they prefer
riding around and getting a
change of scene to remaining
on one farm all the 'time.

Dunlop Representative
MR. C. R. DAVIES will now represent Dunlop at

all cycle and motor -cycle events throughout
Great Britain and on the continent, including, of course,
the Isle of Man T.T. Races. He will be assisted by
Mr. J. M. Whitelaw, son of Mr. John Whitelaw,
secretary of the Dunlop Rim and Wheel Company,
Foleshill, Coventry. Mr. J. M. Whitelaw was a
Flight -Lieutenant in the war and received the D.F.M.
before he was commissioned.

East Norfolk Road Improvement
NORFOLK County Council have given their pro-

visional approval to a tender of £62,425 for the
construction of Pa new bridge over the River Yare, at
Reedham, which it is stated will prove of great advantage
to traffic going into East Norfolk.

Road Safety !
TN the interests of road safety, the authorities at

Huntingdon have painted a white line down the
centre of St. Germaine Street, Huntingdon. But
the scheme is rather spoiled by the fact that the road is
so narrow that about the only two vehicles that can pass
each other arc two cycles. Only one car could possibly
get through at one time.

Barton to Sunderland
MR. J. A. WALKER, works manager for the past

four years with the Elswick-Hopper Cycle Co.,
Ltd., Brigg Road, Barton -on -Humber, Lines, has left

to take up another post at Sunderland. As a mark of
appreciation on his departure, he was presented by
members of the executive and technical staff with a
case cif liipes and pouch, and by the works office staff
with a cigarette lighter and case.

Schoolchildren's" Driving Licences"
TN order to promote nate sense among child cyclists, a
1. scheme has come Into force at Saffron Walden,
Essex, for the issue of " driving licences " to school-
children who have proved themselves proficient and
safe cyclists. Invitations are now being sent to all
schools in mid -Essex to join in the scheme, which it is
hoped will mean a sharp decline in the number of
accidents to child riders.

Invented Electric Cycle
MR. JOHN PIDCOCK, of 99, Crown Street,

Peterborough, who has just retired after nearly
42 years at the Westwood Engineering Works.
Peterborough, of Messrs. Baker Perkins, Ltd., carried
his love of engineering into his home. During the
war -he evolved a bicycle driven by a small electric
motor and batteries which proved most successful.
He rode it regularly about Peterborough until recently.
when he purchased a small car.

Prompt Identification
AS two Boston police officers were driving along the

Kirton road outside the town they met a cyclist,
speeding in the opposite direction, whom they recognised
as an absconding Borstal boy from the nearby
institution. They turned the car round and gave chase
and after catching the boy the driver asked : " And
where did you get that bike ? " But there was no need
for him to answer as the driver's detective companion
replied, for him : " It's my wife's bike ! "

Stamford Club Revives -
ALTHOUGH there were less than a dozen enthusiasts
" present at a meeting held to consider the revival
of the Stamford Cycling Club, which came to an end
during the war, it was agreed that steps ought to be
taken to bring the club to life again. A Stamford
section of the Peterborough Cycling Club has now been
formed and until enough supporters come forward to
warrant the formation of a separate club this scheme
will save much expense and administrative work.
Full details of the scheme were explained at the meeting
by Mr. R. J. Seamer, the chairman of the Peterborough
Cycling Club.

Cycling Comes Cheaper !
ALL through last winter's extreme weather, Mrs.

Barthorpe, of Wellingley, Yorkshire, rode her
husband's cycle to the nearest school, at Tickhill,
two miles away, with her five and a half years old son
on the crossbar. The road is bad and very uneven and
Mrs. Barthorpe has told the Doncaster West Riding
Education Committee that some other means of trans-
port must be found for the boy until he is old enough to
travel to school alone. The authorities admit they are
legally responsible for getting the child to school, but
the only alternative means of transport they have found
so far is a taxi and driver, twice daily, at a cost of £z
per week.

At the recent Manchester Wheelers Internationa Meeting at M.A.C. ground, Fallowfield.
The illustration shows A. Bannister of M/C Wheelers, who won his heat in the 55oyds. Opsn

Scratch Race is waiting his time to beat E. Sorenson of Denmark.
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Around the Wheelworld

Extract
HEREWITH a quotation from The Cycle

for 1895 : " The National Cyclists'
Union we are told, is the controlling body of
cycling sport in England. The National
Cyclists' Union has its critics-and their
name is Legion. What I have never dis-
covered in all my peregrinations is the man
who is not an N.C.U. critic, and a violently
abusive one too. When I do discover
such a man I shall have no hesitation in
standing him a drink, for it would be a
pleasure to talk to him. But, somehow, every-
body I have met seems to have engendered a
hearty dislike to the N.C.U. Everybody says
it is all wrong. Everybody says that everything
it does is all wrong. Nobody seems to have
a good word for it, until at length I began to
look upon the N.C.U. in much the same light
as I should look upOn the London County
Council, were fickle fortune to smile upon me
and I became a music -hall manager. Diligent
inquiries revealed to me a glimmering of the
constitution of this wondrous body. It was
indeed a complex one."

Brighton Parking Place
CONGRATULATIONS to the Brighton

Corporation Entertainment Department
for opening a covered parking place for cyclists
which is provided with racks, and where
cyclists are now able to park their machines
for the day for a charge of is. The makers of
the fittings state that this is the only pro-
vision of its kind in the country.

The " Trader " Kandbook, 1947
THE " Trader " Handbook : A Legal,

Technical and Buying Guide for the
Motor, Motor -cycle and Cycle Trades.
41st edition. Published on May 15th, 1947,
at 12s. 6d. post free, overseas 14s. 6d., by The
Trader Publishing Company, Limited. Size,
demy 8vo, 54in. (wide) by 8in. ; 396 pages.
Bound paper boards.

All the regular features of the Handbook
have been retained and many new features
have been added. The legal guide has been
much enlarged and now covers points of the
law governing normal trading conditions.
Authentic information is clearly set out on the
law of hire purchase,, merchandise marks and
patents, price control, purchase tax, trade
number plates, warranty, to mention only a
few of the points on which traders are con-
tinuously seeking advice. The principal trade
and professional organisations are given in
alphabetical order. Motor vehicles servicing
data, providing tables of measurements, now
covers 1939-46 models.

The garage equipment section has been
reintroduced in classified form under more
than zoo headings, giving the names of firms
specialising in the manufacture or supply of
garage and workshop equipment for use of
motor vehicle manufacturers and repairers.
Other new features include British tractor
specifications, technical data, such as inter-
national standard screw threads, metric and
decimal equivalents, etc., a table showing
traffic area headquarters and the newly
appointed driving tests stmervising examiners,
a list of Regional Petroleum Officers and a full
table of vehicle licence fees.

For ease of reference the various sections
arc printed on distinctively tinted paper.

" Cycling Record "
AGAIN congratulations to the B.L.R.C.

on the production of No. 3 of its official
journal, Cycling Record, which costs 6d.
a month. The acting Editor is James Kain,

By ICARUS

24, Disraeli Road, Ealing, London, W.S.
The journal is of newspaper format, is brightly
illustrated and well edited.

Tyre Valves
DUNLOP announce that they have reverted

to the pre-war practice of fitting road
racing (high pressure) cycle tubes with Presta
valves, and the valve holes on new rim pro-
duction are being reduced to suit this type
of valve.

As there will be a number of rims already
in use which have been drilled for the Woods
valve, the tubes fitted with Presta valves are
now supplied with a leather washer under the
rim nut to ensure a good join in such cases.
On the other hand, in fitting a Woods valve
tube to a rim drilled for the Presta type
valve, the rider is advised to widen the hole
to I i /32in. diameter and remove rough edges
with emery paper.

Bicycles in Lugzage Vans
THE following letter has been circulated

by Major H. R. Watling, chairman of
the National Committee on Cycling :

The Minister of Transport states that
British railways do not consider they would be
justified in providing hooks for hanging up
bicycles in luggage vans.

" The idea, as Mr. John Parker, M.P.,
told the Minister, has already been adopted in
France and Belgium, and the International
Touring Alliance asks that all European
countries should follow suit. The need for
the device will be obvious. At present,
bicycles are so jammed into luggage vans
that the damage done to them runs into
thousands of pounds a year.

" That fact was not denied by representatives
of all the British railways with whom the
National Committee on Cycling discussed
the question last September ; nor could they
deny that the carriage of bicycles by passenger
train in Great Britain is the worst, and its cost
the highest, of any country in Europe.

" The railways may feel that they are

Hurley Churck.,
tcrk4.

The Idle church contains
Saxon and klortrert work,
ff .6 the burial plate of tar*,
sister of EdwarcIlhe Cprtiw.
lott'e l& of tke bulk:flu) IS
a qhm coilh.e Ivied ci rte

' justified ' in continuing to damage th'
property of cyclists. But this is more than a
cyclists' grievance ; damaged bicycles must
be repaired and the wanton waste of replace-
ment parts, at present in short supply, is
not defensible. Nor should the question of
attracting touring cyclists from Europe be
ignored. The numbers of them have never
been impressive even compared with the flow
from this country to the continent before the
war; and, should they now he persuaded to
come to Britain, they will certainly not come
back when they find their bicycles treated like
old iron."

New B.L.R.C. Section
ANEW B.L.R.C. club has been formed in

the Streatham Vale area, and, full
details are available from A. J. Tilly, 3,
Broadview Road, Streatham Vale, S.W.16.

Swiss Industries Fair
IN the cycle sections, as elsewhere, the great
I. difference between this year's Swiss
Industries Fair and any that we have had here
since the war is that the exhibitors were there
to sell, not merely to exhibit. Switzerland is
once more a buyers' market now that stocks
and production are again approaching pre-war
levels, and this produces (for the unfortunate
Briton, at least) a tonic atmosphere that is
intensified in the Fair itself. The thousands
of stands bear goods that are there for one
purpose : the taking of orders. Not just to
show what the manufacturer could do if he
was allowed, but to show what he has in
stock right now . . . and he has a form ready
with that good old dotted line
the buyer to sign on.

The bicycle section of Hall IX was
crowded, owing to the very attractive exhibits
of some 20 firms. The most attractive
exhibit was an animated display of three
stuffed bears riding cycles, and the most
striking machine in the section was probably
the " Aero-Stella," by Camille Piquerez, S.A.
This greatly resembled the " bicycle of the
future ' seen' at the B.C.M.I. Exhibition, but
like everything else at the Swiss Fair it was
in production and for sale. With curved top
tube and rear forks, this was a light and
handsome machine, a streamlined unit under
the handlebars incorporating a clock, speedo-
meter and built-in lamp. The biggest crowd,
however, was always around an exhibit tucked
away by itself in another hall (and apparently
not in the catalogue), the Rapid cycle made by
Theodor Saxer, of Rorschach. Of conventional
design as far as the frame goes, this has two -
wheel drive-a normal pedal drive to the rear
wheel and a front -wheel drive from the
handlebars, operated by depressing and
pulling back each grip alternately. This is a
freewheel drive, and the bars can be locked
solid when it is not in use ; apparently the
additional motive power of the arms (normally
wasted, after all) does give incredible results
in speed, hill -climbing and long-distance
riding without fatigue. The actuating
mechanism is enclosed, small and streamlined.

Amongst the many sports models in Hall IX
it is interesting to note how (as in all sports
activities) English terms are used ; to such an
extent, indeed, that many of these models are
called after well-known English cars.

Both in the transport and sports sections a
very notable point about the cycle sections
(as in the commercial vehicle section) was the
number of trailers shown. The cycle trailer is
a feature of Swiss life that strikes the visitor

'immediately ; every type of small tradesman
uses them for deliveries, and many private
cyclists own them and find them very useful.
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Wayside Thoughts
By

F. J. URRY

An-ley-skarn..
Bucionsilvamsii,;-e

The long wide street'
bordered by tektl.M4
brick houses

A Further Wait
AT the moment  of writing the cycle trade is in a

1. state of chaos. Nobody knows how much steel
it will be given fof this season, and the shortages of
little things, spokes, balls, nuts and bolts, chain wheel
sets, etc., are growing worse. It is a doleful tale and
it means the postponeinent of the full return of the
better bicycle for at least a year. And that is a pity,
because I firmly believe the best type of cycling is the
foundation of the sport and pastime, and that the
suspension of its coming is a bitter disappointment to
hundreds of thousands of people. It is easy enough
to, say that there is very little difference between one
bicycle and another ; and it is true as far as appearance
goes, but I tell you that the comfort of the good bicycle
is astonishing when compared with the quality of the
basic type of machine. It is the old, old story that
quality -and the care in the making of the article gives
character to the machine and satisfaction to the owner.
The fellows in the trade who still ride bicycles are fully
aware of this, and if you will examine such mounts
you will discover the fact very quickly. Yet we shall
have to wait a little longer for the best of things in
bicycles and their equipment, for it follows automatically
that scarcity of supplies will mean that the great utility
market must be kept supplied. I have never been
able to understand why, during the war period, the
basic bicycle was not raised to a medium valued machine.
with concentration on this particular quality, for its
manufacture would have used rather less material,
kept the skilled worker more interested in his job,
and, most importantly, have made the cycling public
more alive to the values of the better bicycle. I know
how'good cycling can be when the bicycle is right for
the rider, and I have a firm belief that such facts only
need a wider discrimination among all kinds of people
to greatly increase the number of users. The war-
time bicycle was the chance to prove this contention,
and I'm sorry it was tiot taken at a time when the
opportunity occurred.

Shortage and Vexation
IVE can't make enough steel to expand our Indus -
vv tries ; such is the position as I write after
discussing the question with various manufacturers
of bicycles and cycle equipment. It is the shortage
of steel to expand that is the trouble. Most users,
as far as I can discover, will get a percentage of the
quota of material allocated to them in 1946. But they
need more, far more, and the present limitations
cannot meet the demand. The result is easily foresee-
able ; there are shortages of everything and production
programmes have to be cut at a time when we need
every bicycle that can be made. Some of the frustra-
tions are comic, or would be if they were not seriously
holding. up production. For instance, spokes are a
trouble and ball bearings, and thousands of bicycles
are actually waiting for such trifles to complete assembly.
As is ever the case in matters of this kind, makers
are doing their best to help each other out of the dilemma
and I know of one case where American contacts in
this connection have been quite useful.- Naturally,
such- shortages militate against the quick return to
the market of the first-class goods ; but I'm glad to
say there are some signs that the industry is very
much alive to the growing strength of this market. I
am promised delivery of an all stainless steel machine
shortly, the first stainless bicycle made as far as I
am aware. Later,. I will let you know something
more about it. At the end of last year I had the first
pair of Sprite covers the Dunlop factories have made
since re40. This tyre is the open -sided type, lightly
but toughly fabricated, and it looks, smells and feels
good. I am saving these covers to complete the

ensemble of the stainless
machine. I understand the
Sprite tyre will prabably not
be on the market until
the early summer, and then
only to manufacturers.
The delay trouble in this
instance is the woven fabric,
for the cotton business is
still more than a quarter of
a million hands short, and
there seems no immediate
prospect of improvement.

Whose Duty?
VET, with all these dis-

appointments, cycling,
both as a game, a pastime,
and a utility means of travel,
goes ahead. It is not sur-
prising, for here is geared
walking. tripling the two -
foot speed, and sitting down
to the effort of comfortably
moving the individual from
place to place. Hard work
it may be to the people
who refuse or neglect to
learn to ride, the splay-
footed, arms akimbo, body -
swaying cyclists, without
style, grace, or deportment,
who traduce cycling to that
low 'degree in the scheme
of things comparable only
to sloppy walking-and
proper parents teach their
children to avoid that. I
have always felt the proper
parents of cycling are the
manufacturers, but how
little they care for the well-
being of their customers

is measured by the neglect in telling and teaching
them how to ride. Go and watch a rider who has
learned the art of cycling, note his or her progress,
the ease of it, the poise of the body between the linked
wheels, the perfection of the human pedal action
overcoming dead centre by the flexing of ankles and
feet ; the very grace of it all from position to perform-
ance, and you may realise what I mean. Then cycling
is a joy, a poised and balanced exercise as near to flight
as the human body can achieve through its own exer-
tions ; and this I feel is what a great industry ought
to teach the public, this-which means the case and
joy and comfort of cycling-and that other galaxy of
pleasure awaiting the exploration of the real rider
with many leagues in his legs to change his habitat any
day of leisure, and know his country and his country 
compatriots more intimately and sympathetically than
any other type of traveller. Do I exaggerate ? If
so, my own experience belies the joy I have gathered 
from life as the result of cycling for more than fifty
years. I am glad indeed to be fit and healthy, to see
life whole and find it good even in these unsettled times,
and thinking on the subject quietly, when all the
emotions and satisfactions have become. tranquillised,
I candidly believe my cycling has presented to me these
virtues in very full measure.

New Record
IT gave me quite a thrill to learn that the Roads

Record Association-after some x3 years of
" staying put "-have, added the London -Pembroke
route to the list of recognised
rides. This due east to west
journey is over a romantic road
full of historical pictures illustrat-
ing our Island story, for it
traverses Oxford, Gloucester,
Carmarthen, and finishes on the
sea verge at Pembroke Castle,
where the Earls of that name
played so great a part in English
history. The lads who scurry
over this route will not be greatly
concerned with its story ; their
interest will be more closely allied
to the gradients and the wind
direction. Many times have I
passed over the Welsh portion of
this road where the milestones
tell the wanderer how far yet to
go to Hobb's Point. These stones
were erected at the time when
the fleet was centred at Pembroke
Docks, and the men who manned
our wooden walls tramped back
to their ships when their leave
had expired. There were few
stage coaches, no railways, and
alas, no bicycles in those times,
and the jolly old tars had a long
and weary walk over a road
that even to -day is not thickly
inhabited. Personally I would
imagine the west to east- will be
the favoured way, not only
because of wind prevalence, but I
seem to remember the climbs
going east ai'e on the whole easier
in grade. The mileage is computed
at 046, and I wonder how long
it will take before some top class
performer with the _luck of the
gale, breaks twelve hours. But
I like to think of that road which
led me to a bonnie beach on

the Peinbroke coast, where for many years we ran
a family camp at August, and from our bivouac
learned much of the majesty of that seaboard, and the
quaint hinterland of a remote area. The longest slope
of the route is a couple of miles west of St. Clears, the
famed Red Roses rise, three and a half miles of steady
grind up which I have panted on numerous occasions
with a south -wester swinging into my lap, half frightened
to walk a stretch for fear of not mounting again before
winning the summit. But the whole way is good,
and I doubt if any other 246 miles of main road between
point and point can exceed it in fairness. The view of the
Brecon Beacons beyond Three Cocks Junction, and
the long rise from that town with the river Usk gleaming
far below ; and then the swerving road after 'frecastle
running to the Towy Valley at Llandovery ; these
sights are reserved for the tourist, and one hopes
that the record breakers, when their urgent days have
ended, will visit the scenes of their triumphs and stay
awhile to gaze on the glories they once passed so hurriedly
by. Certainly we want more of the young sporting lads
to grow old at the game and take from it then the
beauty they missed during their youthful years.
No Help
THE National Committee on Cycling has worked

hard to improve the conditions under which
bicycles are transported by rail, but the success of their 
efforts is very slight and amounts to little more than
a vague hope mentioned by the railway officials that
care in the handling of cyclists' property will improve.
And that leaves us nowhere. The suggestion of the
N.C. on C. to the railway officials was to the effect
that if luggage vans were provided with hooks fixed
high on the walls, and properly protected with rubber
or leather sheaths, machines could be suspended there-
from,. secured by a rope or strap, and so travel in com-
parative safety as they do on many of the Continental
railway systems. The Minister of Transport, in reply
to a question on the subject in the House, said the
railway companies had considered the matter of the
provision of such special, fittings but do not believe
they would be justified. So for the time being, that's
tha- an I many of us who like to enlist rail aid the more
quickly to reach our touring centres, will have to risk.
damage to our machines. And that risk is a very real
one, the incidence of which seldom reaches the claims
department of the railway companies, for who among us
troubles to seek amends for broken spokes, fractured
guards, bent cranks, or even the loss of lamp or -pump ?
The claim trouble is not worth the time ; but nevertheless
we have to pay for righting the damage or loss in
addition to the heavy carriage costs, the highest charged
by any railway system in the world. No doubt the
N.C. on C. will raise this important cycling question
again after the railways have been nationalised, for once
they are public property surely a considerable part of
the community-the cyclists-can press home more
vigorously than ever the elimination or the reduction
of the risk of damage in transit of their delicate pro-
perty, by the introduction of so simple a fitment as
that already outlined. In the meantime, keep your
eye on your bicycle when taking train aid, and have
lamp, pump and bag with you in the carriage.
New Lincolnshire Club?
ALTHOUGH there has been ' no cycling club at

Stamford, Lines, for many years, keen riders
now have plans for forming a new club, which would
either be independent or associated with the
Peterborough Club. One of the prime movers in the
scheme is Mr. R. J. Scorner, of 5, All, Saints Place,
Stamford, who is at present chairman of the Peterborough
Cycling Club and of the Fenland Road Riding Club
and was the Peterborough Club's first member when it
was formed some 23 years ago.
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"No other tyre

will really satisfy

me now"

irestone
BESTTODAY * Si ILL BETTER TOMORROW

RACING MEN...1
AND

TOURIST
ALIKE

attain their most brilliant
form astride the famous

Claud Butler
BICYCLES-The Champions' Choice
C. B. WORKS, MANOR ST., CLAPHAM, S.W.4, and at :-
WANDSWORTH

101, East Hill,
S. W.18

Phone : BATterseo
1381

LEWISHAM
34, Lee High Road,

S.E.13
Phone : LEE Green

2072

HARRINGAY
71, Grand Parade,

N.4
Phone : STAmford Hill

4368

EALING
16, Bond Street,

W.5
Phone : EALing

3557

APEX
(SUPERLITE'
CELLULOID PUMP

IS BLACK

Thick Celluloid
Beautifully Polished

Light of Weight
but of

robust construction
' SUPERLITE 15in.
CELLULOID (with 4/9
solid drawn brass
plunger tube) each

'LAST WEL' CELLULOID
(with steel split
plunger tube) 15in. q

each

The World Famous

BAILEY'S
`SUPER'

PUMP
IS 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 5/6covered) 15in. each

BRASS PUMP, Nickel
Plated or Black enamelled
(with steel split 4/-plunger tube) each

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
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Hercules Racer Modets

have a great tradition be-

hind them - the breaking

of zo official "RoadRecords

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
7he Retest Beeyele wattA ro-dv

THE HERCULES CYCLE & MOTOR CO. LTD ASTON BIRMINGHAM
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The Whitsun Break
T ALWAYS think that the short " break

which comes to us at Whitsuntide is
the best of all the year. Often Easter can
be cool and chill, and sometimes, when
Easter is early, there is little greenery in the
countryside ; but at Whitsun most of the
trees arc in full splendour, the gardens are
gay with flowers, and we feel that Queen
Summer is really on her throne. The
festival is a week away as I write, and I
have no doubt that in :own and city and
hamlet keen cyclists were busy getting their
machines in good trim for the on -the -road
holiday. For myself I journeyed into
unknown Essex . . . that little-known county
so near to London and yet so derided as a
place of scenic beauty. But there are some
who know the charms of Essex . . . her good
thatched cottages, her lonely farms, her little
villages where time seems to have stood
still. And it is an easy trip . . . just slip
out on the train to Chelmsford, and from
that ancient place one may " do" a little
tour of surprising beauty not so many miles
from town.

An Ardent Propagandist
SEE that my old friend D. D.
MacLachlan, of the Hercules Company,

has been urging the Government to supple-
ment its general campaign to the public on
the subject of " Work or Want " by an inten-
sive campaign directed to the men and
women in the factories. " Mac " knows what
he is talking about when he speaks about
" internal factory propaganda," for during
the war years he did an amazing amount
of such work in the Hercules factories, cover-
ing such subjects as production, National
Savings, salvage, safety first, etc., and I
am not surprised, knowing his abundant
energy, to see him anxious that the national
needs should be made more clear to the
men and women at the factory bench. I
believe that they will nut in the extra effort
if they are told the facts . . . and that is
what " Mac " is suggesting. Good luck to
his effort!

/;"
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A Tbwn on Cycles
RECENTLY I had occasion to journey

into the Eastern Counties . . -. touching
the old town of Huntingdon, and then visit-
ing Cambridge and Bedford. They all have
this in common . . . they are the homes of
cycles! Bikes abound everywhere, and I
imagine that there are no districts in
England where more " town riding " is done.
Women shopping . . . on bikes ; boys and
girls . . . going to and returning from school
on bikes ; factory workers using bikes to
convey them from home to bench. I should
think that. East Anglia must be one of the
most profitable " sales ar .as " for cycle
manufacturers-and tyre and accessory
manufacturers, too. And for many years
I have known that the manufacturers are
well served in this area by old -established
and enterprising dealers.

The Farmer Carries On
-"UST how seriously the farming corn -

,J munity was hit by the frost, snow and
floods of recent months, only farmers know
. . . the urban dweller has but faint concep-
tion of the extent of damage suffered and
of the setback to sowing. But the British
farmer, ever a realist, is tackling the crisis
with typical energy and optimism . . . and
he will win through, just as he won through
during the war years. But cycling in
Lincolnshire the other week, on a little
investigation about tractor tyres and equip-
ment, I was almost appalled at the size and
seriousness of the probelm . . . and, passing
the fair and colourful bulb fields, I realised
just how vital is the farmer to the rest of
the community, and we do not always give
him his due!

Boys, Badges and Banners
HOW fond are our schoolboys of decking

their bikes with banners, badges and
all kinds of " gadgets "! I passed a large
school the other day just as the boys were
arriving, and there were scores of them on
bikes . . . bikes bedecked with the most
ingenious gadgets and badges. Some were

connected with speedway racing, some with
football clubs, others Were evidently gadgets
presented with those lurid periodicals which
boys still read with such avidity . . . adven-
ture yarns, " Westerns," detective tales along
the lines of Sexton Blake of immortal
memory, and " comics." The gadgets cer-
tainly made the bikes very colourful, but
unduly decorative, I thought . . . but then .

boys love to adorn a machine with every
possible device, and I remembered my own
schooldays, when it was the fashion to wear
little badges depicting the generals of the
South African War-and, watching those
noisy, happy boys, 1 remembered the names
of the heroes of South Africa . . . Methuen.
Baden-Powell, Gatacre, Kelly -Kenny, Buller
and the immortal " Fighting Mac." What
curious little things will send memory racing
back over the long years!

Cruelty to Cycle Tyres
`WHY is. it so difficult to persuade cyclists

to give their tyres an adequate supply
of air ? All the tyre makers, over many
years, have preached the wise gospel that
" the air carries the load "-and have
stressed the importance of pumping up tyres
hard. But there is still gross neglect of this
simple admonition! For my own part I can
never feel comfortable unless my tyres are
weli inflated . . . and as a tyre man I know
full well what potential mileage is sacrificed
by the rider who will not give his tyres
a full supply of air. But there it is . . . I
almost despair of success in this particular
field of propaganda. . . .

William Hume
\TES, the original and only William Hume,
11 ?not passed on, but the man who won

that historic cycle race at the Queen's Park
Sports, Belfast, in May, 1889-when, in the
presence of John Boyd Dunlop and the
du Cros family, the superiority of the pneu-
matic tyre was so clearly and positive:y
demonstrated. My.friend married a daughter
of William Hume, and we had a most inter-
esting chat about the early days of the
pneumatic tyre . . . those hectic days when
there were cycle booms and company floata-
tions galore ... days when history was made
and the beginnings of the transport revolu-
tion. Good, sometimes, to look back and
muse upon the pioneers!

The Lure of Colour
WHETHER in the wide realm of Nature

or in a range of manufactured articles,
colour is a powerful factor, and never fails
to attract. In hikes, we now have quite
dazzling colours, and I have been particu-
larly struck of late by the good colour com-
binations on a popular range of bikes .. . all
kinds of pleasing shades are available, and,
looking at the machines of a club the other
day while out for a spin, I could not help
thinking how far we have travelled in this
direction of "brighter bikes." It is all to
the good, and I welcome the bright greens
and blues and reds and oranges. A war -
weary world should welcome every contribu-
tion to cheerfulness!

Long -wearing Cycle Tyres
NOTWITHSTANDING the fact that for

most of the war years cycle tyres were
of the synthetic variety, they give wonderful
service. I saw the other day a bike bought
in the summer of 1940 and ridden regularly
ever since . . . and the original covers were
in fine condition. I must not mention the
" make " . . . but it is a well-known one!
And I happen to know that this particular
machine has been ridden over very indifferent
roads. The builders of our cycle tyres
deserve a bouquet . . . and I gladly present
it!

elk
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My Point ®f View
taa)

Lanes -

(The Faraday+ Nona,- of Menbat.
SroRtr:i Xwe bee ).

A 6444 little dillage Iteer the
Yorkshire border.
nisetha kindesn Maser that lase
camel's seek the Wind Rocieder.

" Where's the Bike ?"
WHEN walking through a busy city street the

other morning my ears were suddenly assailed
by a question, heartily expressed by a man who appeared
to be a complete stranger :- " Where's the bike ? "
What it is to be a convinced and enthusiastic cyclist !

Reputation
THE foregoing incident reminds me of a little thing

I heard a few days earlier, when on a visit to the
nofth of England, where one of my lectures was to be
given. A successful ticket -seller told me that one of
the people he approached responded thus to his im-
portunities : " ' Wayfarer ' ? That's the bloke who
wants everybody to ride bicycles, ain't it " How true !

Hopeless Dawn
AMOTOR -CAR With a flat front tyre stood outside

a bank. I assumed that the owner ,was inter-
viewing the manager with regard to the more frequent
dusting of his overdraft, and had no idea of the trouble
which was awaiting him when he emerged. Momentarily
it is something of a hopeless dawn for either motorist
or cyclist to discover an empty tyre. The motorist
changes his wheel and is away in a few minutes ; the
cyclist has to " get down to rt " and make a repair.
How hopeless is the dawn depends on the circumstances
surrounding the trouble, and on the amenities available.
I, personally, would not welcome a puncture in a busy
city street, though my remedy would be to find a cycle
shop and get the job done for me ; nor do I exactly
delight in being held up in this manner on a country
road. Nevertheless, the task of making a repair is not a
serious one. What galls me is the delay-and the
legacy of dirty hands which constitutes the normal
harvest of puncture repairing. The real hopeless dawn
in connection with tyre troubles is, of course, to be found
on a dark and stormy night when one is alone, and
" miles from anywhere."

My Gospel, Too
THE wording of a. pictorial advertisement which I

tecently noticed in one of the daily newspapers
intrigued me. It ran thus : " Henry Ford was the first
man to make a lightweight motor -car. He didn't see
the use of pushing a lot of unnecessary weight around."
That second sentence represents what I have been
saying for years and years with regard to bicycles.
Nothing is gained, speaking generally, when cyclists
propel several pounds of metal more than is necessary.
le is they-i.e., the cyclists-who have to provide the
motive power, and, while I am always ready to admit
_that it is one thing to carry a heavy weight and another
-to roll it along the road, the fact remains that the
latter process calls for a certain amount of extra effort.
Certainly lightness in our bicycles is to be aimed at,
and we shad all be the gainers if we keep down the
weight as much as possible. None of my present stud
of bicycles weighs much more than zslb.-and that
is .quite enough to push about the countryside when
touring equipment is added.

The Dog Problem
irr is interesting to note that the Canine Defence
1 League is arranging classes in London to teach
dog -owners how to train their dogs to behave in traffic,
and we are told that if the scheme is successful it
may be extended to the provinces. We are further
told that nearly one -quarter of the road accidents are
caused by dogs not under control, a circumstance which
results in car drivers swerving. Evidently the people

f '
,. 

 w)coweri....0 .164

By " WAYFARER "

comprising the League are optimists. They may, indeed,
be -successful in training dogs up to a certain point,
but it appears to me that no power on earth, except
physical control, will prevent our canine friends from
dashing into the middle 9f a traffic -laden, street. I view
with some concern the grim possibilities in connection
with wandering dogs, in the case of cyclists, and I say
again that there is no room for uncontrolled dogs on
our modern roads. It is deplorable to see one of our
canine friends killed or injured through getting mixed
up with traffic ; it is much more deplorable that we
cyclists should be endangered in life or limb through
this cause.

History
aPaIFTY years ago it was announced in the House of
.1 Commons that the use of cycles by the post office
had just been extended to the telegraph service,
messengers in 2 2 provincial towns having been supplied
with machines. The charge for the delivery of telegram.;
outside the three-mile limit was at once reduced from
ts. to 4d. a mile. The spokesman in Parliament
mentioned that " for many years " it had been the
practice to establish cycle posts in rural districts where
the conditions were suitable. " Only those rural
posts were adapted for cycles where the roads were
tolerably flat, and where the postman had not to cross
fields and follow by -roads." One wonders whether
the same conditions are still observed. I doubt it.
Anyhow, it is interesting to lltow that the utility of
the bicycle was recognised so long ago. The handiest
vehicle in the world has grown greatly in popularity
since 1897, not only as a beast of burden but as an
instrument of pleasure also.

Registering Surprise
IN the course of business, one day last autumn,

it was necessary for me to interview a daily
newspaper magnate, with whom I had secured a
" date,- as the saying is.- 'The experience happened
to be a very pleasant one, made much more so by the
manner of its ending. When our business had been
discussed, I harked back to the days of my youth when
his Lordship (he was then a plain " mister ") ran a
weekly cycling journal of which I was an avid reader.
The Big Noise had evidently been armed with a little
Information about me, for he said : " You're an
enthusiastic cyclist, I believe." Admitting the soft
impeachment, 4 added that on a recent Sunday, which
happened to be my sixty-ninth birthday, I had cycled

.69 miles. His Lordship was- obviously astonished,
and wrote the figure on his blotting -pad. I then went
on : " And last Sunday, my Lord, I did 79 miles."
Commonplace to me, it was a revelation to him, and he
wrote the new figure on his pad. He thought it was
marvellous, and ended by congratulating me on my
vitality and my prowess at twirling pedals-and wishing
he could do the same.

Of course, a great many people could make quite
a decent show at cycling if only they tried. It requires
a little practice, which in itself is a pleasant thing, and
it is a definite advantage to stick to the game as the
years pile up.

Tyre Puzzle
T DO not profess to know the secret of this tyre

mystery, and would welcome elucidation. After
a recent week -end ride, I found the front tyre of my
No. t bicycle dead flat. I pumped up and went for a
40 -mile trip without experiencing any further trouble.
Ten days later the tyre was still hard enough to be

ridable (thougl, my views on air pressure impelled me to
apply the pump), and it is still behaving itself. My
son-in-law, who is in the tyre business, suggests that a
patch might have lifted and afterwards gone back home.
That suggestion might contain the explanation but for
the fact that the tube is fairly new and has not been
punctured. So the puzzle remains.

Staggering
Vta/HEN the staggering of work hours was being
1"1 discussed recently, it was interesting to note
the suggestion of one of the big Unions that firms
should shut down for two days each week on a rota
system, with the result that a proportion of industry
would be working on Saturdays and Sundays. Thus-
so to speak-week-ends would be staggered. This
arrangement, if widely adopted, would have far-reaching
effects on cycling programmes. It might almost destroy
organised club -runs, while it certainly would be an
advantage to catering establishments in that it would
spread business over the whole week, instead of
concentrating it into two ,days. Our present system
provides " one demnition rush " at week -ends and
relative slackness on the remaining five days of the
week.

Shifting the Responsibility
THE practice followed by certain folk of hanging

out a notice " Caution-Private Drive " near
the entrance to their premises tends to make me see
red. The practice suggests a shifting of responsibility.
but this is lust one of those things that cannot be done.
The need to take extra care rests on, the person who is
emerging from private grounds on to the public
highway, and the notice in question thus becomes
totally unnecessary.

Cycling Flavour
IWHILED away a recent six -hour railway journey

by reading a curiously named book : " If I Laugh,"
the words being derived from Byron's " Don Juan."
The author, Rupert Downing, took part in the great
exodus from Paris in June, 1940, accompanied by his
girl -friend, " Dee," and most of the boo -mile journey
to the Spanish frontier was done on bicycles. There
Was one machine to start with. It was a 7oofr. bicycle
bought from a slightly drunk French officer for
3,000fr., and Downing made and attached. a " Heath
Robinson " carrier. The bicycle was then loaded up
and with " D " on the cross -bar a start was -made.
Nor was it long before the pair crashed. Fortunately
they were able to buy a second bicycle, which was
obtained for rsofr., and then, with the luggage re-
arranged, a new start was effected. The trip does not
appear to have been very comfortable, the weather
being grossly unkind at intervals, and some of the
roads abominable, but the two bicycles stood the racket
all right, which was just as well, seeing that there were
no spares and that the tools consisted of " one spanner,
one screwdriver, a two -blade pocket knife, and a pair of

The authafi throws off this bit of wisdom, which is a
variant of what I have said for years : " Hills, like
questions, have two sides to them." That is a point
which we might all bear in mind. We are prone to
complain of hills, forgetting there are downs as well
as ups. On another page he remarks, humorously, that
he is not an authority on cycling, " but, speaking from
my own limited experiences, I do maintain that bicycles
have a funny effect on the winds of heaven. On foot I
have been blown backwards, forwards, and sideways ;
on a bicycle the only wind I have ever known has been
one blowing in the opposite direction to the one I am
going." Many of us have sustained the same im-
pression-but it is not quite based on the truth ! In
another place the author, speaking of the country of
the Landef, says that this " is a cyclist's dream-as
flat us your hand, and with excellent roads." The
latter may well constitute " a cyclist's dream," but, so
far as I am concerned, flatness is not an attraction.
Give me hills and undulations, and anybody can have
the pancake type of country.

Two Utters
T ET me share with you two interesting letters
1. which have recently come to hand. The first is
from a prominent member of a wealthy Midlands
family, who, well provided for as regards this world's
goods, nevertheless remains intensely loyal to the

humble "(sic) bicycle. Inflicted at the time of writing
with an attack of arthritis, he bemoaned his fate, saying
that he was " lust existing " until he could get out on
his bicycle and work off an accumulation of rheumatism.
A few days later I happened to meet this friend. He
was walking painfully, but he again assured me of his
conviction-based on experience-that a return to
cycling would quickly put him right.

The second of the two letters referred to comes
from that cycling friend who shared with me my first
cycle tour in Ireland, as long ago as 1923. Since then
he has become a world traveller and has been located
in India for several years. Home on leave, he decided
that he must return to " the ould sod," taking his wife
with him. Writing from Dublin, he says : I can
hardly believe that we arrived only yesterday. One
seems to drop into the 'atmosphere' and friendliness
of the place so quickly that we seem to have been here
ages already. . . . Everybody is so delightfully friendly
and chatty, especially when they know you. re from
' over the water. Later my friend went on to KillarneY,
where he and his wife received what he calls " a lovely
welcome." All this is but what I, with a long experience
of holiday -making in Ireland, would expect. It's a
grand touring country.



HIGHSTONE UTILITIES SPARKS' DATA SHEETS
CRYSTAL SETS Our 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, post 6d.

DE LUXE RE-
CEIVER In pol-
ished oak cabinet,
1816, post 8d.

Spare Permanent Detectors, 2/- each. When or-
dered separately, 2/6. Postage, 3d.

.0003 Pre-set Condensers, V-, post 3d.

Headphones,. brand new, leading makes 15(-, N-
and super -sensitive 30/- a pair, postage 6d. Single
Earpiece (new) 4/8 each, postage 6d.

MICROPHONES
Just the thing for impromptu concerts, room to
room communication, etc. Bakelite table model.
619; Mispension type. 8/8. Post 811. Super Model
on stand, 12/8. Fitting instructions Included.
Mikg bath., 2/8. Transformers, 66. Public
Address Transverse current Mike, 3716, post 1/-.
All microphones have transformer incorporated.

MORSE KEYS AND BUZZERS
Standard size keys wired to work Buzzer or Lamp,
Chromium plated, 7/8. No. 2 Single Coil Buzzer, 2,8.
N.,. 3, Heavy Duty Double Coil, 419, post 91.

BELL TRANSFORMERS
These guaranteed trans-
formers work from any
A.C. Mains, giving 3, 5
or 8 volts output at 1
amp., operate bulb,
buzzer or bell. Will

supply light in bedroom or
larder, etc. PRICE Post 8d.

BELLS, for use with either the
or batteries, 6/-. Post Ed.

SOLDERING IRONS
Adjustable Bit, all parts replaceable and fully
guaranteed. 200/250 v., 60 watts, 9/6: 150 vratts,
1216, post 64. Small Soldering Irons, for use
on gas, 1,4; Post 4d. Resin cored solder for easy
soldering, Ed. packets, or 1lb. reels, 6/, Postage
,tra. -
SEND Id. S.A.E. FOR ILLUSTRATED LIST B.P.
OF USEFUL ELECTRICAL ACCESSORIES. Money
r. itaclea it not romp', tely aristieri. Letters only.
Please 1.1c p,staxe, any excess will he refunded.

HIGHSTONE UTILITIES,
58, New Wanstead, London, E. II

THE SET YOU HAVE
BEEN WAITING FOR

THE " DORSET " FOUR -VALVE ALL -
DRY PORTABLE (SUPERHET).-
Medium and Long Wave. New MSS. :
Four sheets, clear-cut drawings. Six
"How to do it" photos. Point-to-
point wiring instructions and parts list.
Price 3'6, post free.
" HOT SPOT " (no electric mains)
soldering outfit, 5/6.
Other " DORSET "' Circuits : 5 valve
A.C., L.; M. and S. wave Superhet, also
A.C./D.C. model ; 4 volt all -dry Battery
Superhet ; 6-8 watt A.C./D.C. Amplifier;
all at 2/6 each. Theoretical circuit of
sets with price list, 2id. each. WIZARD
4 volt A.C./D.C. T.R.F., 2.'6.

Weldona Radio Accessories Ltd.
49, North Street, Portslade, Sussex

Wot! No Cigarettes?
Equip your workshop from my
diagrams and instructions and
you will have

Money to Burn
Made from easily obtainable
materials

P.O. 9/- Posted Promptly

P. M. BARHAM
BRIDGE AVENUE, ST. SAMPSONS,

GUERNSEY, C.I

AT LAST !
Low priced spray gun operating from
cylinder -type Vacuum -cleaner. Sprays
paint, etc. Good results. Fixes to
screw-top ar. 17;'6d. post free by

return.
Vacu Products. 16, Hawley Street,

Margate.

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT

it

BRITISH MADE

The Ultra Lens is a revealing eye of six
actual diametrical -36 area magni.
fications, which brings out points of
strength or weakness. Whether you

are engaged in manufacturing, buying or
selling, it is an ally of real value. No

instrument you can buy will more
quickly justify and pay for itself.

For the close scrutiny of every conceivable
Object," metals, tools, fabrics, fibres, minerals,
Precidus stones, paint, print,. manuscripts,
biological and botanical specimens, cutting
.edges, fractured surfaces, raw materials,
and innumerable other purposes, the ULTRA
LENS is invaluable, and presents in many
instances hitherto unsuspected data which
can be used to advantage.

FULL PARTICULARS ON REQUEST.

The Ultra Lens Company,
75, Finsbury Court, Finsbury Pavement,

London, E.C.2.

JUBILEE HOSE DCLIPS

The long -life
clip with the

ever -tight
grip

The Best Knon n
For

Radiator Joints,Air, Oil andWater Hos t
Joints

We guarantee a
Tight Joint

L. ROBINSON & Co.
25, London
Chambers.

GILLINGHAM. KENT

The Institute of Practical Radio
Engineers havo available Horne Study
Courses covering elementary.
theoretical, mathematical, practical
and laboratory tuition in radio and
television engineering : the text is
suitable coaching matter for I.P.R.E.
Service entry and progressive exams. ,
tuitionary fees at pre-war rates -are
moderate. The. Syllabus of Instruc-
tional Text may be obtained. post
free, from the Secretary, 20, Fairfield
Road, Crouch Elul. N.8.

DTRALUAIIN AND ALUMINIUM
SHEETS

. Duralumln WM. x 24in. 11,1
23 swg. 42in. x 481n. .. 22/-

42ln. x 721n. .. 33/-
42in. x 961n. 44/ -

Aluminium Soft, 20 swg., in sizes up to
8ft. x 4ft.. at 2/1 per sq. ft.

All above are carriage free.
Enquiries for varions seetionsare Invited
COMPETITION CARS. LTD..

The Old Mailings, Nayland,
Near Colchester. Essex.

Super Detailed Plans for Ship Modellers.
" Vesper " Motor Torpedo Boat, 12110.
Cargo Passenger Liner. 1210. " The
Golden Hind" Galleon. 5/4. 12 Gun Brig. 2/-.
Plans for Flying Model Aircraft. The
" Ato," 521n. wing span sailplane, 3/3.
The Firefly, 50111. wing span saiinlane, 419.
The " Contest." 361n, flying model, 31,
The Indoor flying model. 16in. span, 1/9.
All the above plans include full details and
the prices are post paid. List, stamped,

addressed envelope.
T. FITTON (Model Specialist). 4, Ann
Terrace. Norwich lid.. E. Dercham.

Norfolk.

CHEMISTRY APPARATUS
Send Stamp for

COMPLETE PRICE LIST

BECK

Booklets :
" Experi-
ments " 7ci.
"Formulas"

sod.
" HOme
Chemistry"

2/3

Post Paid

(Scientific De$. A)
60 HIGH STREET,

Stoke Newington, London, N.16

ADANA PRINTING MACHINES
Print in the odd hours with an
Adann-M I 11 the most absorbing

of craft,. No. 11,18
Machine £4.10.0. No.2
H/9 Machine 29.15.0.

pay !or itself
in a month or two.

.1nd stamp for illus-
trated folder to Dept.
P.M.A. Adana (Printing

Machines), Ltd.. 15118, Church ,St.,
'I Hickenham, Middx.

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 iscarried out.
Regret that no materials for Chromium.
Nickel, Gold or Copper can be supplied.

ARGENTA PRODUCTS (DD)
40. Harrogate Road, LONDON. E.9

ARMATURE RE -WINDING
Re -conditioning of small motors and

dynamos.
Re -winding of armatures, field coils

and stator windings,
New ball races and commutator: fitted

ii required.

Apply to :
John F. Knell, " Sherwood," Merry -
end, Middleton -on -Sea, Sussex.

Provide full constructional details,
and full-size black and white prints
of Tested and Guaranteed Designs.

THE LATEST
THE EMPIRE TWO. An all -dry
2-Valver -covering Short. Medium
and long-wayep. Good 'phone Mao.
on 91.T. 11.T. or Speaker results with
higher ..v.dltageZ Simple Coils. No
complicated switching.
TILE CNIVERSAL FOUR. A 3 -valve
Plus Rect. T.R.F.- A1C./D.C. Set. MT,
waves, fine volume and quality.
THE TINY -TWO PORTABLE, Med.
waves, 51 x 5i x 5110. Self -Contained
Aerial, Speaker and All -dry Batts.:
local stations on speaker for " Indi-
vidual Listening."
ALL -DRY 3 -VALVE PORTABLE.
M L waves, Self-contained Aerial,
Speaker' and Batts. Size 9 a 6 a 410. ;
powerful signals.
MIDGET 1 -VALVE PORTABLE.

i-dry Batts.. MiL waves, 9 volts 11.T.
Good 'phone signals.
COMPACT TWO: MIL waves (Batt.).COMPACT "STRAIGHT"
2-VALVER. (Batt.) 'Med.-waves.
THREE -VALVE T.R.F. SET (Batt.)
M I, waves, Good range and strength.
FOUR -VALVE T.R.E. SET. (Batt.)
As abtree but with Pusli-pUll Output.
A3% QUALITY 2-VALVER.
ruses, 31 watt output. A popular set.
AA'. VIII EE -VA LVEM. (Plus Rect.)
T.R.P. Circuit. Range and Quality.
A.C. SUPERIIET. 3 Valves, plus
Beet.. S.. M., and Long waves.
A.C. 31 WATT AMPLIFIER.
Ideal for P.C. 2 Valves, plus Rect.
A.C. 8-W A'FT AMPLIFIER. Neg.
Feed -Fmk. P.P. Output 5 Valves.
Ttl'O-VALVE AMP LI FIER. (Batt.)riiitty-vAtAT: Ditto (P.V. Output.)

k the above 2/6 each, plus stamp.

A.C. QUALITY RADIOGRAM. Dc-
slrned for Quality rather than range.
Ii Watts, P.P. Output. Nest. F. B., 3 N.
A.C..D.C. PORTABLE, ANIPLIFIER,
6-8 Watts, P.P. Output, Neg. F.r B., 3 6.

COMPONENTS
I can now supply component:, and
speakers for my Data Sheet Designs.
Many other I)ata Sheets available.

Stamp with order or for Cot.
L. ORMOND SPARKS (M),

9, Phoebeth Road, Brod:Icy, S.E.1
(Lee Green 0220.)

For increased power, im-
proved petrol consumption.
better starting. Send for
interesting booklet 517.

ROOKS :
L.M.S. " Titans " ... 2 -
` Working Model Railways " ... 2 6

" Railway Modelling in Miniature "-JO 6
" New Developments in Railway

Modelling," by Ed. Beal ... 15 -
ELEETR IC MOTORS for Drivinellodels:

4 volt D.C. ... 12/6 6 volt A.C.... 21 -
6 volt Dynamo and Lamp ... 21 -

PARTS 00 0
Tool Boxes ... 1 3 116
Milk Churns od 3d.
Coal Offices ... 13f -
Engine Shed (S.R.) ...15/- -
Rows of Houses (6) ... -17/6 -
Square Water Tower ... 61- -

Postage extra. " 00 " or " 0 " Parts List
3d. per post.

TVLDESLEY Sc HOLBROOK (M.E.T.A.).
109. DEANSGATE, MANCHESTER 3

SOLDER the modern and speedy way.
Use Ersin Multicore Solder wire -
contains 3 cores of non -corrosive Ersin
flux. No extra flux required. Handyman
size, carton 6d. or workshop sizes 4/10 to
6/9 from most model, electrical and
hardware shops.

GRANDFATHER MOVEMENT, 8
days, f5 : grandfather clock, 8 days,
perfect going order, (in crate), £12;1010.
Genuine old hands, every period, also..
other parts. case0 brass dials, etc. English
striking movement (fusee), £4. Vienna
parts. Wanted antique bracket and
lantern clocks, French carriage clocks.
(Stamp). -Vincent Topham, Ashton-under-
Lyne.

INVENTORS. ManufactiOrer with
engineering factory and capital in London
area is interested in develoninent and
production of inventors' ideas that are
new and saleable. Anything considered.
Very attractive terms offered with possi-
bility of directorship to suitable applicant.
All replies treated in strictest confidence. -
Write Rog 160, etc. 7, Coptic Street. W.C.I.

'WOODWORKERS, HOBBYISTS !
" Steadcraft Products," 3in. Lathe,
110110/0. Illustrated brochure for a
stamp. -Station Works, D'Aubigny Road,
Brighton, 7



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-Rad io-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 are willing to learn-our Guaranteed

" Home Study" courses
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.I

OVER SIXTY YEARS OF
CONTINUOUS SUCCESS

SO I. AFRICAN BRANCH : E.C.S.A., P.O. BOX 8417 JOHANNESBURG

FOUNDED. 1865

"PRACTICAL ENGINEERING" said-
We recommend all readers interested in improving their position

to apply for a copy of this valuable Book. " Success in
Engineering " 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.M.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

FOREMOST TODAY-OVER 100,000 SUCCESSES

"Practical Mechanics" Advice Bureau COUPON
This coupon is available until July 31st,
1947, 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. ' July, 1947.

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 Tuitical
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.

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 : (x) 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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