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

WITH A SPECIALIZED 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

you the benefit- of our 55 years' matchless ex-
perience as the creative pioneers of
postal instruction. Since our establish-
ment in 1891, more than 1,000,000
British men and women have enrolled
for I.C.S. Courses.

offer

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
Acre Engine Fitting
Aette Fitting and Rigging
Aeroplane Designing
AirConditioning
Aircraft Eng. Licence
Architecture
Architectural Drawing
Eoilerrnaking
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
Garage Management
Gas -Power Engineering
Heating and Ventilation
Hydraulic Engineering
Hydro -Electric
Joinery
Machine Designing
Machine -Tool Work
Marine Engineers
Mechanical Drawing
Mechanical Engineering
Mine Surveying
Mining Electrical
Motor Engineering

Motor Mechanic
Motor Vehicle Elec.
Municipal Eng.
Plastics
Plumbing

Radio Engineering
Radio Service Eng.
Ry. Equip. & Running
Refrigeration
Salesmanship
Sanitary & Domestic Eng.
Scientific Management
Sheet -Metal Work
Steam Engineering
Structural Steelwork
Surveying

(State which branch)
Telegraph Engineering
Telephone Engineering
Textile Designing
Welding, Gas & Elec.
Woodworking Drawing
Works Engineering
Works Management

And most of the Technical, Professional, and 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.
Palestine : 33, Mamillah Rd., Jerusalem.

ICS

THE "FLUXITE OWNS"
AT WORK

" So you've mended my cage,"
squawked Polly,

" And all fixed with FLUXITE,
by golly

Now just you tell me
How I get in-see

With the door soldered, too-very
jolly .!

0
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.

filth Flurite ,joints eau he if (Wed
successfully thut ore impossible

by tiny 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/-. Ask to see the FLUXITE POCKET BLOW
LAMP, price 2/6d.
mi TO CYCLISTS ! Your wheels will
lir NOT keep round and true unless the
spokes are tied with fine wire at the crossings
AND SOLDERED. This makes a much
stronger wheel. It's simple-with FLUXITE

-but IMPORTANT.
ALL MECHANICS waziuvrE\t,THE " FLUXITE "

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

pressure.
Price 116 or filled

216.

FLUXITE
IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF - SOFT - SOLDERING and for Leaflets me
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

PLAYER'S

Rubbed Ready
for the pipe
The very popular range of Player's 'Airman'
Tobacco now includes 'Navy Cut' packed
ready for the pipe. It is the same cool,
satisfying 'Navy Cut' brand, but rubbed
ready for smoking.

AIRMAN
2'7 PER OUNCE NAVY CUT Ready Rubbed

PA. IC/I (0)
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BUILD THIS REAL
LIVE' STEAM LOCO

NOW !
In 30 hours it is possible to build
from a set of finished parts, the
famous Bassett-Lowke, Gauge " 0 "
Steam Mogul. Price £10 7s. plus
£2 5s. Purchase Tax, including a
fully illustrated book on how to
build it.
The model is also obtainable fully
assembled and ready for the rails. Price
EIS I5s., including Purchase Tax.
WRITE FOR " Laying Model Per-
manent Way," price 4d. " How to
Build a Traction Engine," price 6d.
Abridged Catalogue Gauge " 0 " Model
Railways (G9/12), price 6d.

BASSETT-LOWKE LTD.
NORTHAMPTON

LONDON: 112, High Holborn, W.C.I. MANCHESTER: 28, Corporation St.

S. TYZACK & SON LTD.,
ENGINEERS' MACHINERY AND TOOL SPECIALISTS

British Made Geared Scroll self centring 3 -jaw Lathe chucks,
High grade nickel chrome steel scrolls, alloy steel pinions

complete with two sets of jaws (internal and external).
4in. diam. 82/6. 6in. diam, 101/6. 7in, diam.

Independent 4 -jaw with reversible jaws.
4in. diam. 42/, 6in. diam. 78/9.

DELIVERY IMMEDIATE

i+)
(14XTIF:10-41.11g1[:zit

THE ZYTO " COMBINATION HEAD
AMERICAN PATTERN

for grinding. polishing, drilling, buffing. etc.
Heavy construction. Bronze bearings.
No. 1. Centre height Gin. Spindle 10in. xwith lin, self centring chuck. 3516.
No. 2. Centre height 8in. Spindle Ilin. x lin. with
lin. self centring chuck. One taper end on spindle.
57/6.
No. 3. Ditto. Two taper ends, 451-.
No. 4 Ditto. Two parallel ends, 451-.

IMMEDIATE DELIVERY

BEST QUALITY STOCKS AND DIES IN
POLISHED CASES COMPLETE

B.A. 0:10 inclusive with caper and plug taps
to each size, 6816 Set.
Whitworth I, 5/16, 2, 7/16,

with 2 taps each size, 77/6 Set.
B.S.F. 3, 5/16, ;:, 7j 16,

with 2 taps to each size, 7715 Set.
We are tsp and die specialist:. Please send us

veer encHries

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

Telephone : CLE. 4004-5-6

THE JOB

THE PAY

THE PENSION

THE LIFE

I am

interested in N
*joining/rejoinini N.

the

Fit men between 18 and 33 can follow a
trade in the  R.A.F. including the highly
paid jobs of M.T. Driver, Fitter, Motor
Boat Crew, Carpenter, Clerk, etc. -- the
R,A.F. will teach you any one of too trades.
It is no handicap to success if you are
unskilled.

A Recruit 28 /1- a week . . . A Leading Air-
craftman from 42/- a week to 52/6 . . . a
Sergeant from 73/6 to 98/- . . . Marriage
allowance begins at 35/- a week. Add to
this free food, clothing, accommodation
and family allowances and you will see that
your total income can be very good indeed.

You can enlist for 5 or to years but there
will be opportunities for you to continue
for a pension, normally 22 years. For
example, a Warrant Officer can enjoy a
pension of nearly £5 a week.

The work is technical, interesting and
varied. You'll share the company of a lot
of other good fellows. Sport and social
activities of all kinds are encouraged.

RELEASED AND SERVING AIRMEN ...
up to 41, also are needed under the Short-
term Bounty Scheme, worth £525.

NN

Please send details without obligation N\
*Strike out word which does not apply

Name No.

Address

8 EM

Post to
Air Ministry, Dept. I.R., Victory House, Kingsway, London, W.C.2



38

PRECISION

Price

6
DRILL
Prov. Patent No.

20987/44

NEWNES PRACTICAL MECHANICS

It's really

A PLEASURE
TO USE
this

NEW MULL
Away with your old, awkward out-of-date
hand drill brace ! Get your hand on this
new " Leyrool" drill and feel the
difference in the perfect balance, the
comfortable hand grip and the smooth,
easy action. Turn the handle and note
the steady power produced by the
precision -cut gears, and the case with
which it does its job without the need for
the slightest body pressure. Here is a
noteworthy improvement in design on all
previous hand drills ... a precision -made
tool without compare.

Write for interest.
ing pamphlet giv-
ing details of 42
sizes of "Leytool "
Ratchet Spanners
-another " Ley -
tool " superior rob.

lend one-piece die-cast 'reedy.

All gears accurately cut and totally
rr.closed, requiring absoldee minimum
of exertion. (Maximum power is obtained
Ey rotating slowly.)
Accurate self -centring chuck.
T kes drill; up to 1 -inch diameter.
Chuck spindle and jaws are hardened and
tempered to resist wear.
Self-lubricating bearings, obviating
recessity for oiling.
Ball thrust race rkes the drilling pressure.

If cny difficulty in rbtaining from your local fron-
ts-tenger rr Tool Stcre, send your erder direct, or

write fer fully descriptive leaflet.

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

Telephone : Leytorrtone 5022-3

RADIOMETER
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.

November, 1946

LEI DE RUL
DR

ST
spedacitces

Manufacturers of

DRAWING and
SURVEYING

INSTRUMENTS

SLIDE RULES

DRAWING MATERIALS

DRAWING OFFICE
STATIONERY

A. G TH 0 RN TO N LT D
SpeCia(.MS

41 GA R-T/I DE fT MANCi-f-EfT.ER. 3.

150

If you use solder it will
cost you no more to use

The FINEST Cored Solder
in the World
Contains 3 cores of extra
active non - corrosive Ersin
Flux. No extra Flux required.
The solder that was used for
making high precision soldered
joints in radar and other vital
equipment. Nominal 1 lb. reels
and 6d. cartons available from
most electrical shops and
ironmongers.

SIZE 2 MULTICORE CARTONS 6d.
Each carton contains sufficient Ersin Multicore Solder to make
over 200 average joints on radio and electrical equipment.

NOMINAL 1 lb REELS HIGH TIN CONTENT PRE-WAR QUALITY

ReCfeartealnogu Ne o TiALoey d
s' wc I NAopnroalx

I. -lebn.gethe l

Pnrailc

1-b
nom -
reel.

16014 60/90 14 64 feet 6/-

16018 60/90 18 178 feet 6/9

Samples free of charge upon request.

MULTICORE SOLDERS LTD.
MELLIER HOUSE, ALBEMARLE ST., LONDON, W.1

Tel.: LEGENT 1911 P.B.X. 4 lines)
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A Welder for Every Home!!!!
THE MOST USEFUL ELECTRIC ARC WELDER

IN EXISTENCE. A HUNDRED USES.
WELDS!!

Efficient
! ! !

Portable
I 1

Practical
! ! !

BRAZES ! !

awl
ca/t -erattehy

ii
/

DEVELOPS 7000 DEGREES OF INSTANT
HEAT. METALS MELT AND RUN
LIKE WATER IN A FEW SECONDS
FIRST REPAIR PAYS FOR TOOL AND IT
IS SO SIMPLE A CHILD COULD USE IT

SOLDERS!!

Light
Weight

Durable
! ! !

Sturdily
Constructed

RETAIL 3216 PRICE
Two Carbons and Welding Wire included. With Full Instruc-
tion Leaflet. SEND CASH OR CHEQUE TO

'DACO LTD. (Depi.
4, BUCHANAN BUILDINGS, HOLBORN, LONDON, E.C.I.

Sole Mail Order Distributors. Registered Collector of Purchase Tax.
BANKERS : MARTINS.

RCM 1M
LATHE ACCESSORIES
A FINE SWIVELLING SLIDE

Type MA. 68 I

This entirely new Vertical Milling Slide
is fully indexed on both faces for angle
work, the table is precision ground,
and the new designed swivel bracket
with large clamping surfaces gives
maximum rigidity.
The Acme thread feedscrew is fitted
with an interchangeable nut, and
micrometer dial reading in .00lin.
intervals.

This is one item from the very
comprehensive range of access-

ories and extra equipment
available to My ford
Lathe users.

MYFORD ACCESSORIES
CAN BE OBTAINED
FROM YOUR USUAL
TOOL MERCHANT.

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

Comfort and
Concentration !

There is nothing more conducive to getting full pleasure
from your radio than wearing a pair of lightweight yet

highly sensitive headphones.

If you would like details of
all the types of S. G. Brown
Headphones, send for illustrated

Brochure " P.M."

Telephone : ACOrn 502I

When you are searching the
short-wave bands, or for that
matter enjoying any broadcast
programme without disturbing
others in the room, you will
appreciate using a pair of the
world famous S. G. Brown

type " F "

FEATHERWEIGHT
HEADPHONES

Light in weight, highly sensitive
and inexpensive. They will give
you years of service and are most

comfortable to wear.

Price 23/- per pair.

YOUR LOCAL DEALER CAN SUPPLY.

&`,'p
CI,W4t

VICTORIA ROAD, NORTH ACTON, LONDON, W.3

don't discard it
vulcanize it!

Many cyclists are replacing punctured SYNTHETIC
tubes having found repair practically impossible. The
AUTOTHERM VULCANIZER does the job with

certainty and ease and soon saves its small cost.

For the repair of natural rubber cycle and motor -cycle
tubes, hot-water bottles, football bladders, and all
other small rubber articles, the AUTOTHERM

VULCANIZER is ideal.

Complete outfit, together with simple
instructions, forwarded by return on

receipt of postal order `or 7/6d.

THE DOMESTIC SUPPLY CO.
341, REGENT'S PARK ROAD,

LONDON, N.3.
78 Jo°
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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.
City & Guilds
General Mecha&c:1 Eng.
Diesel. Engines
Draughtsmanship & Tie:in
Works Management
Press Tool Work
Pattern Making
,Foundry Practice

COMMERCIAL
A.M.I.P.E.
Commercial Eng.

Estimating
Foremanship
Jig & Tool Design
Viewing & Inspection
Welding
Sheet Metal Work
Maintenance Eng.
Metallurgy
Refrigeration

ENGINEERING GROUP
Cost Accounts
Language;

CIVIL ENGINEERING GROUP
A.M.I.C.E.
Inst. Mun. & Cy. Engineer
A.M.I.Struct.E.
M.R.San.l.
Sanitary Inspector
Specifications
Structural Design

SURVEYING AND
A.R.I.S.A.
F.S.I.

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

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

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

P..M.I.E.E.
City & Guilds
General Electrical En,g.
Alternating Currents
Power House Design
Traction
Mains Eng,

Electricity Supply
Electrical Meters
Electrical Design
Illumination
Installations
Telegraphy
Telephony

WIRELESS GROUP
A.M.Brit.I.R.E.
City & Guilds
General Wireless
Short -Wave Wireless

Advanced Wireless
Radio Servicing
Television
Talking -Picture Eng.

AUTOMOBILE ENGINEERING GROUP
A. M.I.A. E.
M.I.M.T.
City & Guilds
I.A.E. Repair Certificates

General Automobile Eng.
Garage Management
Electrical Equipment
High Speed Diesels

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

Aero Engines
Navigators' Licence
Aeroplane Design
Meteorology

UNIVERSITY DEGREES
London Matriculation University Entrance
School Certificate Intermediate B.Sc.

WE DEFINITELY GUARANTEE

NO PASS -NO FEE "
If you are earning less than f 10 a week you cannot afford to miss reading " ENGINEERING
OPPORTUNITIES " ; it tells you everything you want to know to make your future secure, and
describes many chances you are now missing. In your own interest we advise you to write for your
copy of this enlightening guide to well -paid posts NOW-FREE and without obligation.

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

THE B I LT IS THE= LEADING INSTITUTE OF ITS KIND. IN THE. WORLD
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Inland
Abroad
Canada

SUBSCRIPTION RATES
(including, postage)

- - - 10s. 6d. per annum.
- - - 10s. per annum.
- - - lOs 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 NOVEMBER, 1946 No. 158

A Word With Querists
WE welcome queries on all subjects

coming within the scope of this
journal and at all times we endeavour

to give complete and speedy answers to
problems which are submitted to us. Some
readers, however, are mistaking the nature of
our query service and the function it is
intended to fulfil. Some of the queries
submitted would need the preparation of an
illustrated textbook whilst others' involving
the preparation of designs, would take days
to answer. Clearly, such questions are
unreasonable and we have to decline to
answer them. We have already announced
the discontinuation of our electrical and
wireless query services owing to staff
shortages, and in order to facilitate the rapid
handling of queries we ask our readers to
take careful note of the following advice.

Please write clearly, and on one side of the
paper only. Leave a tin. margin on each side
of the note -paper and leave plenty of space
between the lines. A considerable amount of
time is spent in endeavouring to decipher bad
handwriting and letters written in faint pencil.

Come to the point at once. It takes time to
read letters and our experts are only interested
its your problem and giving you a speedy
answer. Many hundreds of letters of a
technical nature are received by us each week
ani by saving a few minutes' reading time on
each letter we are able to deal with more
queries.

Consult Our Indexes
THERE possible, consult the indexes of

VV past volumes. We receive very many
queries of a constantly recurring nature, and
it is possible that the query you wish to ask
is one of these. We issue indexes to each
annual volume and they are provided for
your convenience. Every item is indexed-
even the published replies.

Be brief, without omitting essential details.
Imagine when submitting it that you had the
task of answering it. Be specific. Do not, for
example, ask us to send you a method of
bright plating. This really means nothing.
We must know what kind of bright plating,
whether nickel, chromium, silver, etc.

When you want a diagnosis of a trouble or
a suggested remedy for a defect do please
let us have all relevant circumstances con-
nected with the case. Do not, for exarnple,
ask us to recommend a method of removing
stains from a bath without informing us of
the kind of bath which is stained. That is
to say, whether it is of the painted, enamelled
or porcelain variety. Do not ask us to give
directions for removing ink -stains from
fabrics without informing us whether the
fabric is of wool, cotton, silk, etc.

Do not expect us to invent something for

you or to design a machine tool, Such work
should properly be placed in the hands of a
consulting engineer who will make a charge
for it.

Illegal or Dangerous Information
DO not write for information on matters

kJ which are illegal or dangerous. It is
possible to purify methylated spirit and to
manufacture high-grade alcohol at home, but
such activities are highly illegal and we
decline to answer questions concerning them.

Likewise, it is possible to prepare at
home materials such as nitrogen chloride,
nitrogen triodide, and fulminating gold,
all of which materials are highly dangerous
and their inexperienced preparation might
very easily result in a fatality. We decline
therefore to answer questions concerning
explosives and this also applies to questions
relating to the making of fireworks. We do
not, also; give information involving the
handling of highly dangerous poisons such as
strychnine and atropine unless we have
clear evidence of the status and credentials
of the querist.

Do not ask us for detailed formula of
proprietary products. By law all patent
medicine formula must be printed on the
bottle labels and the formula' are thus
readily available to all, but there are many
non -medicinal proprietary products, and if
you were a manufacturer of one of these you
would not thank us for disclosing its formula
to an inquirer. Hence do not ask_us to send
you the formula for So-and-So's household
product.

Design of Special Mechanisms
D0 not expect us to write a book or even a

pamphlet about your query, nor can
we reasonably be expected to produce draw-
ings, scale diagrams, blueprints and other
illustrated matter. After all we simply have
not the time to sit down and design special
mechanisms for individual querists. Some
querists indeed ask for actual inventions,
or at least for their basic idea to be elaborated
and developed to workable proportions by us.

All such work we cannot undertake, nor
can we give long and detailed descriptions
of processes and methods which can be found
with very little trouble in any modern text-
book.

Our_ query service is designed for the
purpose of giving short, practical, helpful,
concise information, suggestions and recom-
mendations on a very wide range of subjects.
But for gaining an extensive knowledge of
any given subject it cannot, nor is it intended
to, take the place of a textbook.

Whilst we are glad to express experienced
technical opinions as to the constitution and

BY THE EDITOR

make-up of samples submitted to us, we
cannot undertake the chemical or physical
analysis of such samples. Readers have
sometimes sent us samples of products and
have asked for complete chemical analyses,
the cost of which would be about 15 guineas !
When, however, we are in the position to
make chemical tests on materials submitted
(which is not infrequently the case), we
willingly do this, but we cannot guarantee
this service on every occasion.

When sending in queries, please do not mix
them. Do not write chemical queries on the
same page as engineering queries. Do not
mix botany with astronomy, or mathematics
with model making. coming
in different categories on different sheets of
paper, and place your name and address on
each of the different sheets. The various
queries are thus dealt with at once, whereas
an omnibus letter has to be sent round to the
various contributors.

Royal Commission on Awards to
Inventors
THE Royal Commission on Awards to

Inventors has issued a pamphlet con-
taining the relevant part of its terms of
reference, the rules regulating the procedure
before the Commission and general instruc-
tions for the guidance of intending claimants
before the Commission. Copies can be
obtained from H. M. Stationery Office, or
any bookseller, price 2d., by post 3d.

The Commission will not begin its public
hearings of claims before November 12th,
1946, and a further announcement of the
times and dates of sittings will be made in
due course. Details of cases to be heard
will be published in the Daily Cause list.

The Royal Commission on Awards to
Inventors set up in 1919 after the first
European War issued a number of reports
which have been summarised in a pamphlet
first published in 1929 and entitled " State-
ment of the Principles of Assessment Govern-
ing Compensation adopted by the Royal
Commission on Awards to Inventors."
Reprints of this pamphlet can also be obtained
from H. M. Stationery Office, or through
any bookseller, price 6d., by post 7d.

Whilst in no way bound by the rulings
and decisions of the 1919 Royal Commission,
the present Commission will in general have
regard to the principles and policy adopted
by the 1919 Commission as summarised in
this pamphlet.

Communications intended for the Com-
mission should be addressed to the Secretary,
Royal Commission on Awards to Inventors,
Somerset House, Strand, W.C.2.
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Air Tra
A  De.monstration of How
Radar Will Aid Navigation

for Civil Aviation

As most readers know, we in this country
are in the process of rebuilding our
part of civil aviation, which has

necessarily taken a back seat during the past
seven years. In doing this, we have considered
the navigational aids which are available to us,
many of them developed for military purposes.

Their various advantages and disadvantages
have been weighed against the problems of
navigation and the regulation of air traffic
which confront us now.

This problem was stated by the last
P.I.C.A.O. Conference in Paris to be :

(i) Aircraft must be able to determine with
accuracy and at any moment their positions
in space.

(ii) They must be able to follow any tracks
required by the pilots, or by Air Traffic
Control.

(iii) Aircraft must be able to " hold " at
any given point, at any specified time.

(iv) Aircraft on the same course must be
able to follow parallel tracks at the same
time, with a minimum of lateral and vertical
separation.

(v) In the event of loss of communication
with Air Traffic Control, aircraft must be
able to proceed, without danger of mid-air
collision, on their latest approved flight
plans.

These are the recommendations of
P.I.C.A.O., but at the opening of a recent
demonstration the speaker said " I would
go farther, and say that :

(i) Aircraft must be able to navigate to a
position, and be in a suitable attitude from
which they can make a straight -in approach
on a blind approach aid.

(ii) The system must be incapable of
saturation under any conditions which may
materialise.

November, 1946

A twin-engined aircraft about to make a " blind" landing with the aid of the radar unit
seen on the ground.

(iii) The system must be unaffected by
precipitation static and any form of atmospheric
interference."

There, then, is the standard set for us,
which is certainly of a very high order.

Special Lattice System
In selecting the pulse hyperbolic lattice

system for this demonstration, we considered
that of all the many excellent navigational
aids which are, or will be, available, we
selected the one which most nearly fulfils
those conditions.

Other reasons which had a bearing on our
selection are :

First, the system, more widely known as
Gee, has been proved over a considerable
period of years to be reliable, and pilots of

Main flying control with computer, on right, for use in orbit meter in rapid landing scheme.

many nationalities who have used it will
testify to its accuracy.

Second, and of major importance, is the
fact that it is available for us to -day.

And third, the one set of equipment meets
the requirements of both medium range and
short range navigation.

In devising a system for the control of air
traffic, there are several additional factors
which we must also consider, and these are :

There is a limit to the capacity of an aero-
drome. That limit may be governed by one,
or by several factors-in fog, for example,
the governing factor is more likely to be the
difficulty of taxying than that of landing.

We must, therefore, allow a sufficient
interval between aircraft for the runway to
be cleared, in addition to the time interval
necessary to attain one hundred per cent.
certainty that aircraft are free from any
possibility of collision. We must also make an
allowance for an ever present possibility
which we cannot as yet eliminate-the human
error.

Two additional factors are : the saturation
limit of the point of touch -down on a runway,
and the saturation of the air space in a position
leading to a runway.

It is therefore obvious that we must set
a saturation figure for an aerodrome, based
on the various limiting factors and taking into
account the prescribed weather minima.

Having done this, schedules must in the
future be so arranged that the saturation
limit is not exceeded.

Then we must devise a system which will
keep aircraft separated at all points by the
required amount of time-a system which is
sufficiently accurate to ensure that the aircraft
will at all times be where they are required
to be, and which is flexible enough to be
suitably adjusted when aircraft are unable to
maintain their flight plans because of unpre-
dicted winds or other reasons.

Aircraft Landings
With these various factors-time, weather,

errors, saturation, flexibility, and so on-in
mind, we have considered that for civil air
transport purposes the shortest interval
which it is safe to permit between consecutive
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officer demonstrating the " G" Box. This

was used as a navigational aid in aircraft to
enable them to pin -point themselves over any

predetermined spot.

landing aircraft under all weather conditions
is three minutes-or zo aircraft landings
per hour.

It is also possible to have the same number
of take -offs during that period.

These figures -4o movements per hour,
refer to a single runway. It is not proposed
to complicate the issue by introducing con-
tentious arguments on the respective merits
of multi -runway aerodromes. The merits of
the system can best be judged by restricting
it at this stage to aerodromes at which only
one runway will be available at a time.
Movements per Hour

It is not suggested that the figure of 4o
movements per hour per runway is final.
It is the figure we can attain to -day with the
equipment available. I am satisfied that the
figure can be increased by development and
experience in the not too distant future-
and the amount of development necessary to
do so is minute compared with the results
already achieved.

During the war Gee flying proved to be
extremely accurate, and by its use an aircraft
was able to pin -point its position at any given
time during flight.

As the study of a Gee chart will show that
there are almost limitless possibilities for
separating aircraft or holding them on lattice
lines outside the congested area and under
Area Control, we are confining the demon-
stration to that area where we can expect a
considerable amount of congestion, and where,
if we are to ensure that the aerodrome is
used to capacity, adjustments to landing
times are to be made with an acceptable
degree of accuracy.

The demonstration given was this :
(i) This aerodrome is situated at a spot

we will call " X."
(ii) The area within a 50 -mile circle, which

is centred on the aerodrome, we will refer to,
for convenience, as " Approach Control."

(iii) Outside the circle we will call " Arca
Control."

(iv) The runway in use is " A," landings
in " B " direction.

(v) At a point on the approach beam we
have a position which we call the " Gate."
This is about eight nautical miles from the
aerodrome, the distance being fixed as one
convenient to the height of the aircraft in

The R.A.F. radar

If time adjustment has to be effected in
order to fit the aircraft accurately into the
landing sequence, the Controller will instruct
the aircraft to proceed to a point on a selected

Master Approach Line," which it then
follows to the " Gate," and so down the
approach beam to land. The position on the

Master Approach Line " is determined by
a computer, which gives the course for the
aircraft to steer from its position on the
50 -mile circle to the appropriate point on the
selected " Master Approach Line."

In other words, the aircraft, instead of
flying a direct track which is the base of a
triangle, flies the other two sides of the
triangle. These sides are determined by the
additional distance the aircraft has to travel,
and take into account its speed, the delay
required, and the wind speed and direction.

Since this theory was first produced, and
our problem was put on paper, together with
our proposals for solving it, we have found
in practice that certain alterations were

demonstration above shows the aircraft landing "blind" under the
direction of the radar unit seen on the right.

relation to the glide path of the SCS. 51.
(vi) Aircraft approach the " Gate " either

direct or via one of those " Master Approach
Lines " leading to the Gate," as decided
by the Controller.

We have imposed these conditions on the
problem :

(i) All aircraft within Approach Control
(the circle) will fly at the same height.

(ii) All aircraft would normally arrive at
the " Gate " about the same time.

Lateral Separation
We have then to provide lateral separation

and to adjust arrival times so that the aircraft
land at three -minute intervals, plus or minus
a given allowance for errors.

The procedure is simple :
An aircraft, some five minutes or so before

entering Approach Control, gives its speed,
its estimated time of arrival at and the
position of crossing the circle, and its estimated
time of arrival at the " Gate."

The Controller then decides whether the
aircraft is free to proceed direct to the " Gate "
and land, or has to be delayed by a required
amount of time.

Normally, if the aerodrome is not being
used to capacity, it will simply continue on its
course to the " Gate," using Gee, change to
the beam approach at that point, and proceed
to land.

necessary, but these do not affect its
fundamental principles.

The difficulties we encountered were
these :

First, the pattern of lattice lines in the
Bassingbourn area. The Gee chain we are
using here was not designed with the require-
ments which we now have in mind. When we
began to practise the system we found that
the ideal lattice pattern for this problem was
at some variance with that which exists. This,
however, is not insuperable, even in the
entirely fortuitous pattern existing, and can
be easily avoided in the future.

The second difficulty was in solving our
problem of computation on curved lattice
lines which have no constant value in relation
to one aerodrome or even to one runway.
This can be solved in two ways :

By subtending from the " Gate " a tangent
to the appropriate Master Approach Line "
and making the aircraft follow two computed
courses, the second of which converges on
the " Master Approach Line " some 25 miles
from the " Gate." This simplifies the problem
of computation, and gives the aircraft adequate
time to settle on its final track prior to changing
to the beam approach.

Or, and we have found this more satis-
factory, by selecting "Master Approach Lines"
which are either straight or only very slightly
curved.
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We found, thirdly, that there was usually
some difference between the forecast wind
on which our calculations were based and
the actual wind at the particular time. How-
ever, over a period of time it has been
satisfactorily proved that minor throttle
adjustments in the region of plus or minus
so knots are sufficient to eliminate this error.

Varying Speeds of Aircraft
Fourth, was the question of the varying

speeds of aircraft and the different time
intervals from the " Gate " to the actual point
of touch -down. This, of course, is a simple
matter of calculation. There is, however,
one limitation which we must accept. As the
distance from the " Gate " to the runway is
eight nautical miles, a slow aircraft passing
through the " Gate " three minutes after a
fast one may be as much as five minutes
behind it on landing. To some extent this
can be minimised by arranging sequences of
fast and slow aircraft alternately. In this
way the larger time interval will only occur
once in every second sequence. Thus, if the
speed groupings are arranged in fours, our
landing rate will be reduced by one aircraft
per hour-the take -off rate will not be affected.

Fifth, we decided to omit from the
demonstration the aircraft not equipped with
Gee. We considered its inclusion inappro-
priate to the display, as its only purpose was
to show the difference in landing rates between
Gee fitted aircraft and aircraft equipped
with only limited facilities.

Sixth, we found that the holding pattern
which we had proposed was too rigid, and in
order to attain the necessary amount of
flexibility in the system it was more satis-
factory for all aircraft approaching while the
runway was out of use to continue on their
prescribed paths, overfly the aerodrome, and
proceed by lattice line flying to patrol lines

to the right or left of the aerodrome. When
the aerodrome is again free, and as the
approach sequence is continuing, one aircraft
will already be in a suitable position for
making its approach. Aircraft which have
been prevented from landing will be fed
back into the flow to the " Gate " at times.
appropriate to their speed and to their
holding position. In the meantime, an
interruption in the sequence will be made by
Area Control holding aircraft beyond the
5o miles so that the number of aircraft under
Approach Control will not be more than the
aerodrome capacity over a given period.

The minimum delay we can impose on
individual aircraft is about seven minutes
for aircraft whose cruising speed is zoo knots,
and up to 12 minutes for those at 12o knots.
If this time interval has been caused by an
aircraft overshooting, it need not be simply
a blank space ; it can all be taken up if
required by continuing the normal flow at
three -minute intervals. The overshooting
aircraft will be given a new " Gate " time.

This emphasises one additional factor
which must apply to any control system
designed to give a maximum landing rate.
Pilots are of varying ability. Even the efficiency
of an individual pilot varies according to his
degree of tiredness after a long flight, and to
his mental state at the time. We cannot
therefore guarantee that under very bad
weather conditions all aircraft will make
successful landings from their first approach.
It follows that when we decide on the aero-
drome capacity figure according to the system
in use, we must make an allowance for " errors
of judgment." This allowance will vary with
the prescribed weather minima, but it is
suggested it should be between five and to
per cent.

Seventh, and last, we considered that
WIT should be used in addition to R/T. The

reasons for this were, first,
the difficulty of communica-
tion at the required range,
bearing in mind the height
restriction which we imposed
on the problem, and second,
that with the amount of inter-
national flying which we have
in this country, possibilities
of misunderstandings and
errors are greatly reduced by
the use of the " Q " code.

These were the alterations
to the initial plan.

An R.A.F. officer demonstrating the " Eureka" equipment.
This is a device for homing aircraft to base, and worked in con-
junction with a radar beacon at base which was picked up on the
cathode-ray tube in the aircraft. Below it is a " G" Box-
used as a navigational aid in- aircraft, as mentioned on the

Preceding page.

Control Problem
With only a limited num-

ber of aircraft available for
this demonstration, a control
problem must be induced. If
the aircraft were to approach
without being given in ad-
vance their initial timings at
the circle, we would almost
certainly find that there
existed no problem which
required to be solved. We
have, therefore, arranged the
problem in the first instance
so that all aircraft (which are
flying at the same height)
would normally arrive at the
" Gate " more or less at the
same time. This reflection
on the efficiency of Area
Control is made solely for
the purposes of this demon-
stration. In practice the
situation would never arise,
but if we can show you that
we can solve the impossible
situation, you will have no
doubt of the ability of the
system to cope with the
normal.

The fact that we have arranged the initial
timings is, incidentally, in itself an accidental
proof that the aircraft can, in fact, be at the
allotted positions when they are required
there in order to make the problem.

Height Separation
With one given height reserved for aircraft

fitted with Gee, there is no alternative but to
give, above the Gee level, height separation
to aircraft not so equipped. I would point out
here that this unhappy state is one of the main
reasons why we insist that the answer to the
air-traffic control problem must be such as
will prevent aircraft being put at undesirable
heights. For many months of the year the
problem of icing in this country, as in many
others, is acute.

Outgoing aircraft present no problem.
There is such a wide variety of alternative
tracks on the Gee system that they are simply
allotted an unoccupied track to fly.

Another question is that of controlling
aircraft approaching aerodromes which are in
some proximity. There must, of course, be a
centralised control in all such cases. In this
system the Approach Controls would, in fact,
be integral parts of the Area Control.

There are two solutions to this question :
First : The lattice pattern can be so

arranged that the " Master Approach Lines "
feeding the " Gates " to the different aero-
dromes are on non -conflicting and pre-
determined tracks.

Allotted Height
The second, and certainly a more simple

solution, is to allot one given height to each
aerodrome. We arc faced with this problem
in London, as no doubt some of you are faced
with it in your own countries.

Our statistics show that an allowance of
plus or minus zooft. from a given height is
adequate. With this system we can, therefore,
control all our traffic in and out of the four
main aerodromes of London between the
heights of 1,5oo and 3,000ft. (46o and 915
metres).

By way of development, we were limited
only by time in providing Airfield Control
Radar for this demonstration. With it
incorporated in the systeni we would have
immediate knowledge of any aircraft which
was not following its allotted track with the
required accuracy of time, and also of any
aircraft in the traffic pattern which was not
Gee equipped. It would also tell us with
greater accuracy the exact time we had avail-
able to fit in take -offs.

Again, only time prevented us from making
the computer simpler and easier to work.
There is no difficulty in producing a computer
into which the information is fed, say, on a
series of dials, and out of which the answer
comes instantaneously.

One necessity which is apparent for this
control system is for Gee chains to be so sited
in areas of congestion that the lattice pattern
is as nearly as possible right-angled, and the
hyperbolas as straight as can be achieved.

Then, in addition to A.C.R. giving the
Controller an accurate knowledge of the
happenings within his limited sphere, certainly
one of the major requirements of Area
Control is the provision of a display which
will give a continuous presentation of the
movement of every aircraft, irrespective of
track, over the congested areas.

To this, a system of identification and of
recording altitude would complete the Con-
troller's dream, and such requirements are
now well within our means to produce.

Finally, a major stage, and, I hope, an early
one, in the development is the production of
the airborne hyperbolic computer, by the use
of which it is possible to set up the co-ordinates
of any required position, and to fly to that
point with a left/right meter indication and
constant distance reading.
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A Pocket One-valver

The completed receiver, which is not Much larger

THE use of a twin trimmer for tuning
and reaction purposes is largely
responsible for the smallness of this

receiver. A Hivac midget valve is also used
to further redqce dimensions, and, in conse-
quence, the receiver is very small, as refer-
ence, to the diagrams will show.

L..7:7 L.T- Hi- HT -1 -

Fig. 1.-Theoretical circuit for the pocket receiver.

The circuit is shown in Fig. r. The 5,000
ohm resistor is to smooth reaction and pre-
vent the 'phone leads causing hand -capacity.
The remainder of the circuit follows normal
lines. The valve type is Hivac XL with
1.5 volt filament, so that a dry cellgican
be used for L.T. Condensers Cr and Cz
are sections of the trimmer, and details of
this will be given later.

Panel Layout
Fig. 4 shows the panel layout, and the

location of the parts will be seen from Figs.
2 and 3. The panel is of ebonite, and the
trimmer is secured to it by cofintersunk
6 B.A. bolts. The adjusting screws of the
trimmer are removed and replaced with
short lengths of screwed rod fitted with insu-
lated terminal heads (such as those on the
older type of S.G. valves), as shown in Fig. 3.
This enables the set to be tuned by hand:

Below the trimmer two small terminals
are fixed-one for the aerial and one for
'phone connection. The positive 'phone
connection is taken directly to H.T. plus.
No earth terminal is used, for if an earth is
available it can be conn.,:ted to H.T. minus
at the battery.

All the connections except L.T. minus
are shown in Fig. 2. L.T. minus is taken

than a matchbox.

Constructional Details of a Simple Matchbox
Receiver

to the remaining filament
socket, and Fig. 5 should
be consulted for the con-
nections to the valve -
holder. The large socket is
grid, and the three smaller
ones are plate and filament
as shown. Note that the
connections are for the
valve -holder and not the
bottom of the valve.

The resistors and fixed
condenser will need to bz.
small components, the for-
mer being midget, or !, watt
sizes. The parts are
suspended in the wiring,
and insulated sleevin g
should be put over the

connections. Short lengths of thin flex are
used for the battery connections, there being
three only of these. There is no on/off
switch, L.T. plus being disconnected to
switch off.

Tuning Coil
The tuning coil fits around the valve,

below the trimmer, and is not shown in
position for clarity. Numbered connec-
tions for the coil will be seen in Figs. r,

and 5. It is a small dual -range type,
so that medium and long waves can he
tuned for the reception of Light and
Home programmes.

The twin trimmer was of the type
having a capacity of .0005 mfd. each
section, but, as the minimum capacity
was rather high, some plates were
removed, leaving four on the tuning
section and three on the reaction section.
The capacity used must, of course, be
capable of tuning in the stations desired
and also providing proper control of
reaction. Because of this it is best to
build the set temporarily with no regard
for compactness, so that the trimmer may
be modified with ease. When the correct
capacity has been arrived at the set may
then be rebuilt as shown.

Reaction

Phone Terminal
3.-Side view (actual

size).

2-2c

By F. G. RAYER

The completed receiver pushes into a small
cabinet made from r/r6in. thick ply. The
wave -change switch is made from a small
screw and brass strip, and is fixed to the
case.

For L.T. a dry cell is needed, and a small
one is suitable as the consumption is only
.o6 ampere. H.T. can be provided by a
special battery or grid -bias batteries. About
24-30 volts is sufficient. If listening outside
an earth may be provided by a metal skewer

To Co; 2

ro Coil 4

Phone
Terminal

5,000

ro Coi/ 3

Li
H.T.-

twin
Trimmer

To CO

Aerial
Terminal

0003 Ufp

3.Meo 13

Sire of Panel
X

Fig. 2.-View of back of panel showing location
of the parts.

pushed in the ground. The aerial is about
r5ft. of thin flex hung up as convenient.

With a higher H.T.voltage results are
about equal to those from a normal one-
valver. With the reduced H.T. results are
still very good, and three or four stations
can be received at good 'phone strength.
After dark, numerous foreign stations can
also be received.

Fig. 4 (Above).-Panel lay-
out. Fig. 5 .(Right)-Coil,
giving numbered connections,

and the valve -holder.

Components
Twin trimmer.

.4, Valve : Hivac XL, and holder.
5,000 ohm and 3 megohm small

resistors.
.0003 mid. condenser.
Small dual -range coil.

7 Terminals, a few feet of flex, etc. 7

F

0 0

2 5
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F. J. Camm's Flas-n. Steam Plant -II
The Valve Chest, Steam Generator, and Blow -lamp

THE exhaust avity remains as before,
and both this and the steam passage,
together with the valve faces between

them, make the same angle each with the
other. These angles are figured in the
right-hand drawing of Fig. 4.

As both the valve proportions and ports
to the cylinders are the same as in the
compressed air engine, the valve events will
also be the same, and the reader is therefore
referred to Fig. 6.

Metals to be Employed
With regard to the material from which

the valve and parts of the engine, other

(Continued from page 7, October issue)

By E. W. TWINING

by slightly countersinking the holes in the
crank and rivet over the ends of the crank-
pin and the crankshaft.

The Steam Generator
The boiler, or, more correctly, steam

generator, consists of two main parts, the
shell and the flash coil. The principle on
which these are used has been already
explained, and it suffices to say that either
of these could be used for steam supply
to an engine separately, but on the one

0

Fig. 4.-Section and exterior view of valve chest.

than those already specified, should be
made, it is recommended that the valve and
its spindle be turned from mild steel, also
th.: valve chest cover to which the steam -
pipe union is attached. The " chest " itself
may be of hard gunmetal, whilst the plate
work of the crankcase, the crank, crankshaft
and connecting rods are all- to be of mild
steel. Pipes from the valve chest to the
cylinders are of copper with gunmetal
flanges silver -soldered on. All screws will,
of course, be of steel with either B.A. or
Whitworth threads as preferred. The
cylinder ends and the main bearing for the
crankshaft are of gunmetal silver -soldered
in place. The lapping of the cylinders
should, of course, be done after the closed
ends and the rings are fixed.

The Crank
In building up the crank with its shaft

and crank -pin two alternative methods, are
available. Either the holes in the crank
and the turned ends of the shaft and crank-
pin may be a good driving fit together,
further security being obtained by small
cross -pins passing through the crank and
shaft, and riveted over, or the shaft and
crank -pin can be a fairly easy fit in the
crank and fixed by silver -soldering. A
combination of driving fit and silver -solder
is not practicable, because one cannot be
sure that the solder will flow into the joint,
hence the reason for the easy fit if solder
is adopted. Between the two methods there
is not much to choose, but the writer is
inclined to prefer driving and cross -pinning,
especially as it is possible to further secure

I Ins

hand the shell boiler could only deliver
steam at its working pressure, and the flash
coil could only deliver steam which it had
itself generated from water at a low . tem-
perature. Now the two, in combination, will
have the effect of delivering to the engine
steam at a pressure which will certainly
be above that of the shell and that at a
high degree of superheat, since the water
when it enters the coil will already be in
a state to be flashed into steam.

The Shell
For the barrel of the

length of seamless copper
2', -in. diameter and about

shell boiler a 7in.
tubing is required,
3/64in. thick; the

I 0

So /ety Valve

E.
it' 9 6 j

ends are beaten from sheet copper of the
same thickness and silver -soldered into
place.

The drawing, Fig. 5, shows the whole
generator in longitudinal and cross sections ;
here it will be seen that a longitudinal stay
with nuts at each end is taken through the
centre of the boiler shell. This stay would
be best made of 5/32in. diameter mild steel,
and to prevent rusting it may be tinned
from end to end over the threads after they
are cut, a good thick coating of the solder
being applied. After the stay is in place
and the nuts screwed up, both they and the
ends of the threads should be well covered
with soft solder. Before this stay is put
in, the two water tubes should be bent to
shape, fitted by expanding them into the
shell and .silver -soldered.

The Flash Coil
This is to be of ;in. diameter steel tubing

of fairly stout gauge ; about 1/32in. or
slightly heavier. It should be bent around
a tapered mandrel, turned to the correct
diameters as figured in the drawing. The
action of bending is bound to flatten the
tubing slightly unless the mandrel is of cast
iron spirally grooved to a depth nearly equal
to the diameter of the tubing. The alterna-
tive is to use a wooden mandrel of,
beech, covered with a layer of asbestos card-
board, but whatever material is used the
tubing must be heated, and the best way
to do this will be with a gas blow -pipe or
paraffin blow -lamp, letting the flame play
upon the pipe as bending proceeds. The
pipe, at the point of bending, should be
brought to a very dull red. Cold bending
is liable to result in cracks, whilst if it is
of bright red or nearly white heat it will
flatten to an excessive amount.

The pipe leading from the bottom of the
shell to the wheel valve can be of copper,
as also the one to which the union is
attached ; both of these can be soft -soldered
at the valve, but the end of the second pipe
must be silver -soldered into the upper end
of the steel flash coil.

The union which attaches the flash coil
to the engine would be best made of steel,
though a Bassett-Lowke brass union will
stand up to the tempers.ture and the work
it has to do for a considerable time.

The Boiler Casing
The form of this, in cross section, is shown

in Fig. 5. It will be best made of the
thinnest sheet iron obtainable, tinned steel

3 4 6 ins.

Oil Pressure Valve

Fig. 5.-Sectional views of the steam generator.
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if preferred, having a thickness of about
No. 3o on the standard wire gauge. It is
to be lined very thickly with asbestos card,
as shown in the cross-sectional view in Fig. 5,
which card must be soaked in water to
render it pliable, so that it can be shaped
to fit the curvature of the plate. The tinned,
or iron plate, cannot, for obvious reasons,
be soldered at the necessary joints, but must
be secured together with either rivets or
'small brass screws and nuts, the latter being,
perhaps, the more convenient, because at
some time it will become neZeSSary to
remove the boiler for cleaning or repairs.

In order to gain access to the union which
couples up the engine to the flash coil, an
opening will have to be provided in the
casing ; this may well be cut at the bottom,
directly under the union, and will be fitted
"in with a cover plate secured with screws..

The Blow -lamp
The general arrangement drawing, Fig.

shows that the heat for evaporation of the
water is provided by a blow -lamp of the
self -vaporising type. This is shown in
section in Fig. 6. Here it will be seen that
it is fitted with three nipples of standard
size, screwed into a gunmetal block, 'East
in one piece with the needle valve casino,
and drilled out with ports leading from the
valve to the nipples. These ports, three in
number, are bored radially towards the
centre, and to each of these a hole is bored
from the face in which the nipples are
screwed. The outer ends of the three radial
ports are to be tapped and 'plugged with
three grub screws driven tightly in. One
of these screws is shown in Fig. 6.

The Valve
The valve, screwed as shown,

from hard -drawn brass rod, filed square at

Exringuis ing
Valve

Closed
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Fig. 6.-The blow -lamp and detail of nipples.

The Vaporising Tube
The mixing and vaporising tube may also

be of either copper or brass. Its making
will present perhaps the most difficult bit
of work in the whole plant. Short of making
a pattern and corebox and getting it cast
in gunmetal, the only way in which it can
be shaped is by spinning in the lathe on
a hardwood or metal mandrel. If it is spun,
the metal will need to be annealed before
commencing to work it with the spinning
tool, and again from time to time as the
shaping proceeds.

A parallel tubular ring will, after spinning
is completed, be silver -soldered on the
smaller end. This ring will have three
bayonet -socket notches cut in it to engage
with three- pins screwed into and projecting '
from the circular periphery of the nipple
block. It will also have a gap cut in it
wide enough to give the necessary semi -
rotary movement to the extinguishing valve.

The Extinguishing Valve
This valve is a thin steel plate pivoted

76. Propeller
5,1

Spindle

r

Disc

Roller

Fig. 7.-The automatic fire -extinguishing gear.

the outer end and fitted with a fluted wooden
knob to serve as a handle for revolving and
adjusting the valve. The inner end of the
rod is turned to a tapered point, having an
angle of about 45 degress.

The Fuel Container
The container for the fuel, which is

ordinary petrol, is made from either copper
or brass, having a thickness of about 1/32in.
The middle portion is a piece of seamless
tubing, whilst the two ends are beaten or
spun to shape and soldered in. The lower
end must, before fixing, have a collar silver -
soldered into a hole cut to receive it. This
collar is screwed to take a plug fitted with
a cross bar to serve as a filler car. The
upper end of the container is bored to receive
a ;tin. brass tube, which tube is brazed to
the valve and nipple casting.

As may be seen from the drawings, the
casting is attached at two points to the
container: at the top, where the tube passes
through the upper end, and by lugs cast
on the nipple block. Attachment is made
by well silver -soldering.

on a collar screwed into the centre of the
nipple block. Its shape and action is clearly
shown in Fig. 7. The three holes of the
plate can be of any suitable diameter, say,
3/32in. They are required to be sufficiently
large to allow the gas to pass freely from
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the nipples when the valve is in the open
position, and yet not so large that they
prevent the nipples being completely closed
when gas is required to be shut off.

The large end of the vaporising tube
passes through a circular opening in the
boiler casing, and has a lin on its lower edge
to engage with the casing plate. Other sup-
port will, of course, be required for the
blow -lamp, but this has not been designed,
since it will have to be incorporated in the
aeroplane fuselage or framework.

For the initial heating up of the burners,
and to ignite the first gas formed, either a
pan will be required to hold a small quantity
of methylated spirit or a wire frame, or rack,
filled with asbestos wool which can be satu-
rated with methylated sprit. The latter will
doubtless be more convenient, since the
spirit cannot be spilled. Such a rack can
be formed of stout brass wire silver -soldered
together and either made to hang by a loop
from the nipple block, or be silver -soldered
to the barrel The flame
from the pan or asbestos wick must be

arranged to play around the
whole of the part containing
the nipples and the inner
end of the mixing tube.

To complete the lamp
ready for use the tube lead-
ing up to the needle valve
must be lightly packed with
loose cotton or asbestos wick,
the lower ends of this being
spread out, as shown in
Fig. 6.

Automatic Extinguishing
The apparatus for auto-

matically shutting off the
flame when the water in the
boiler is exhausted is shown

in detail in the sectional illustration in
Fig. 7. As the principle on which this
operates has already been explained, and as
all the parts in the drawings have written
references against them, further description
is rendered unnecessary.

Disc
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Severn Road Bridge
General Description of the Construction of the Proposed Bridge Over the River Severn

between Beachley and Aust

THE bridge will be of the suspension type,
as that readily lends itself to the large
centre span required, namely, 3,000ft.,

and will be designed to carry a maximum load
of 15o tons. In addition to the central span
for shipping there will be two side spans of
about i,000ft. each. The vertical clearance
provided for shipping will be 'loft. above
high water near the towers, and about i2oft.
in the centre.

The structure will be the largest suspension

Proposed bridge over the River Severn.

bridge in Europe, and the span of 3,000ft.
compares with the following bridges in the
United States :

Golden Gate ..
George Washington
Bronx-Whitestone

4,20oft.
3,5ooft.
2,3ooft.

San. Francisco, Oakland .. 2,3xoft.
The anchorages to take the pull of the main -

cables will be each about 25oft. long by about
13oft. wide, and will be of concrete. They
will be of massive and simple construction,
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relief being given by means of recessed
vertical faces.

The piers will be about zooft. long by about
6oft. wide, and are also of concrete with
granite facing near the top.

Supporting Towers
The towers which support the main cables

will be of steel and will rest on the above-
rilentioned piers. They will rise to a height of
45oft. above high-water. Each will consist of
two legs about 3oft. by 3oft. braced by two
panels at roadway level, at the top, and at
about loft. above the roadway. In the centre

of the panel above the roadway the arms of
Wales will be picked out in bright colours on
the English side, and the arms of England will
be similarly depicted on the Welsh side. The
remainder of the steelwork of the bridge will
be painted light grey.

The bridge as a whole will rely for its effect
on simplicity of design and good proportions.

The accommodation provided for road
traffic will consist of two carriageways, each
22ft. in width, two cycle tracks, each 9ft. wide,
and two footpaths, each 6ft. wide.

The total length of the bridge and of the
approach roads on both sides of the Severn
Estuary, including a bridge over the mouth of
the Wye, will be about 8 miles and will cost
about £7,5oo,000. The approach roads have
been planned to connect the main road from
Gloucester to Bristol (A.38) on the east side
of the Estuary with the main road from
Gloucester to South Wales (A.48) on the west
side. The bridge will form an important link
in the future road development of this area.
The future new roads to Newport and
London. also from Bristol to Gloucester and
Birmingham, as indicated on the diagram of
the Future Pattern of the Principal National
Routes published in the Press following the
Minister's statement in May last, are shown
by broken lines on the accompanying key map.

The bridge over the Wye will have six spans
of 'soft., two spans of 175ft., and a central
span of zooft. The central span is for navi-
gation purposes and provides for a headway
of 52ft. above high-water mark.

The Consulting Engineers are Messrs.
Mott, Hay and Anderson, M.M.I.C.E., with
whom are associated Messrs. Freeman, Fox
and Partners, M.M.I.C.E. The Consulting
Architect is Sir Percy Thomas, P.P.R.I B.A,
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Fractional Electric Motors
Constructional Details of an Efficient Motor with Tri-polar Armature

THERE is' a well-known and widely -
used class of electric motors to which
one refers by the title of " Fractional

Horsepower Motors." Their application to
domestic and industrial uses is almost illimi-
table, and in the majority of cases they are
designed and wound so that they may be
connected direct to the high -voltage service
mains. Their outputs range from the
smallest sizes-that lend themselves to com-
mercial mass production methods-of about
a hundrec;th of a horse -power or so, up to
anything less than one horse -power. Larger
sizes than one horse -power cease to be
" fractional " motors, while those smaller
than one hundredth of a horse -power arc
hardly worth the serious attention of the
firms who cater for large buyers, since the
cost of production below a certain size
becomes excessive in relation to its utility.

Such very small motors as these " micro -
motors "-if one may coin the term-are
generally left -to the province of the ama-
teur who has models to drive from low -
voltage batteries, and who has seldom the
special training required to wind them with
the very fine gauges of wire required for
operating on high voltages. A certain high
standard of insulation is imperative for any
motor to work satisfactorily from supply
voltages of the order of -200 to 250 volts,
whereas no such problem is encountered
when dealing with voltages associated with
a few dry batteries, or even a 12 -volt accu-
mulatac. Small motors intended to work
from the house service mains will usually
necessitate enamel -covered windings of such
extremely fine gauges as No. 40 to No. 44
S.W.G., and this needs a deal of experi-
ence to handle successfully. On the other
hand, the same size of motor adapted to
work on a low voltage battery or accumu-
lator might not require windings of smaller
gauges than No. 24 to No. 3o S.W.G.,
which s infinitely easier to handle, as well
as greatly simplifying the standard of insu-
lation requirements.

Model Requirements
Th home worker will therefore be able

to undertake his model motor with a much
greater certainty of success if he begins by
discarding any idea of winding it for high
voltages ; also by not insisting on standardis-
ing its output in horse -power, or its speed
within too close a limit. The science of
motor design is very highly developed even
in fractional horse -power sizes, but there
are too many disturbing factors when the
size is still further reduced to what are actu-
ally little more than " gnat -power " motors.
The slightest variation in frictional loSses
in the. bearings, excessive spring pressure on
the brushes, variations in the air -gap
between pole faces and armature core, etc.,
may all be the cause of considerable dis-
crepancies between the performances of two
exactly similarly sized motors, and instead
of worrying too much to account for the
cause, it is far quicker and easier as a rule
to add one or two more cells in order to
get the results aimed at. The majority of
micro -motors are usually required for the
purpose of driving model railway locomo-
tives, boats, etc., and if scale proportions are
to be adhered to, the most difficult point
to meet is the restriction of overall height
sufficiently to enable the motor to go into
the space permitted by the design of the

model in question. As a rule, there is not
so much difficulty in finding end room. A
case in point arises when the motor has, for
instance, to be incorporated in the boiler
of a model locomotive, or carried in its
tender, no part of it being visible exter-
nally. The electrical characteristics, too,
must be such that the motor develops a
high starting torque directly it is switched
on, as one of the outstanding features of
nearly all mechanical models is the static
resistance to motion, far more power being
required to start up the mechanism than to
keep it in motion when once running. Such

Fig. r. End view of arma-
ture and field magnet, and
side elevation and plan
of the tri-polar motor
described in the text.

requirements can be best met by providing
the motor with the largest possible arma-
ture permitted by top height, and giving it
a " series " field winding. By this means
the most powerful field is produced by the
momentary rush of current that occurs
when first switched on, before the armature
has had time to develop its back E.M.F.,
due to actual rotation ; in other words, the
magnetic polarity of both fields and arma-
ture is at its greatest in.a static condition.
Another advantage of series -winding is that
such motors are " universal " without any
change of connections, in the sense of being
able to operate on either direct or alternat-
ing current, although the power developed
on A.C. will be rather less than on D.C.,
of the same voltage.

PART NUMBER LIST

No. Description Material Qty.

Field magnet .. Cast iron . r off
2 Armature stampings Lohys sheet ..! 30 off
3 Shaft .. Mild steel ..! r off
4 Bearing bracket ..i, Brass r

5 Commutator ring ..i Hard brass t off
6 Commutator back .. Fibre .. I off
7 Bracket screws .. Mild steel :' 2 off
g Clamp screws Brass .. 2 off
9 Brushes .. Copper -carbon z off

ro Commutator nut .. Brass t off
it Armature clamp nut Steel .. r off
12 Brush holders .. Brass .. 2 off
13 Insulation .. Presspahn .. 2 off

Field -magnet Forms
If the variations in possible field -magnet

form are studied, such as Overtype, Under -
type, Manchester, Simplex, Ironclad, Edison,
etc., it will be appreciated that the latter is
the only one that really complies with the
essential point of providing the largest pos-
sible diameter within any prescribed space
limits. This is the type chosen, therefore,
in the present design, the dimensions of
which are indicated in the accompanying
drawings, Figs. t and 2. The Part Number
list gives the names of the various parts,
and the r umber of each required.

21;
7 6 5 4 3

Simplicity in design is the first essential
for those who undertake motor construction
with limited workshop equipment, and
whose previous acquaintance with electrical
instrument making does not extend very
far. Fortunately, the winding of low -voltage
motors such as these is free from many of
the pitfalls that are present with the use of
very fine gauges of wire, and the exacting
nature of high -voltage insulation. Arma-
ture and commutator details, too, can be
reduced to a very elementary form with-
out appreciable detriment to the perform-
ance. Bearing all these points in mind, it
is possible to produce a perfectly service-
able micro -motor on the lines of that illus-
trated in Fig. s. The field magnet is a
solid soft iron casting in one piece, the
armature of the laminated tri-polar type,
While the disc type commutator adopted
is far easier to construct than any cylindrical
multi -segment forms having a large number
of segments which are necessary for satis-
factory working on high voltage circuits.
The disc type is suitable for all low voltages
up to, say, 12 volts direct current, and can
even be used when running from the
secondary of an A.C. bell transformer.

Patterns
Two wood patterns will be required for

the castings, one for the field magnet and
one for the front end bearing bracket. Being
small, these parts could, of course, be shaped



50 NEWNES PRACTICAL MECHANICS November, 1946

out from solid metal if one has suitable
workshop facilities, although this entails a
good deal more work. The patterns are by
no means difficult to make, contraction
allowances are unnecessary, and the pat-
terns themselves are an exact replica of the
finished castings, except that the field magnet
should have a core print left in for the
armature tunnel, one eighth of an inch
smaller than the finished size of the bore,
to allow for machining. Both patterns should
be divided along their horizontal diameter
in two halves, and dowel pins inserted to
keep them in register while they are moulded.
A coat of waterproof varnish is also a good
thing, as it prevents the moulding sand from
sticking to the wood and leaves cleaner cast
surfaces.

Machining operations on the castings
should be carried out in the following
sequence. First mount the field magnet in a
4 -jaw independent chuck or by strapping to
a face plate with the pole pieces outwards,
and bore the armature tunnel to size.
Before the casting is disturbed also face off
the ends of the pole pieces and centre and
bore the hole for the back journal bearing.
All this work requires accuracy, as the bear-
ings must be properly in line for the motor
to run well, and the airgap between the
armature and pole faces exactly equal all
round.

Net rough out the steel shaft to size
between lathe centres, after which the part
receiving the stampings is finished to size
and threaded for the clamping nut which

.? A

6BA
Clearing,

firmly round the stampings until they just
push tightly into the bore. This ensures an
even airgap all round, a point which is very
important in obtaining the best results. The
smaller this airgap is within reason, the
more powerful the motor, and a reasonable
clearance is one fiftieth of an inch all round
for armatures of this diameter.

Slip the bracket bearing over the front
end of the shaft and notice whether the
feet bed squarely against the pole faces. If
not, they must be scraped or filed until they
do, so that the holding screws, when
tightened up, do not pinch the shaft. The
latter should spin with perfect freedom,
without any appreciab!e side shake, but
with one thirty-second of an inch end play.

The Commutator
The disc commutator consists of a back-

ing of horn fibre to which is secured a ring
of hard brass by three countersunk brass
screws and is held against the face of the
nut which clamps the stampings by another
locknut This enables the commutator to
be rotated to any position on the shaft,
when setting the best brush position instead
of providing a " rocker." Three narrow
sawcuts divide the brass ring radially when
all else has been turned to size and polished,
forming the three segments of the commu-
tator, each insulated from the others. Note
that the brass ring projects slightly beyond
the fibre disc and has a shallow cut in the
end of each segment, for convenience in
soldering the armature wires without get -
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Fig. 2.-Constructional details for a
electric motor.
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holds them. Assemble a sufficient quantity
of stampings to match the length of the
armature tunnel, clamp them firmly with
the nut, and then finish the remainder of
,he shaft to drawings, and then polish.

The next step is to drill the boss of the
front bearing bracket one sixty-fourth of an
inch under size, finishing out, by hand with
a fluted reamer. An ordinary twist drill
seldom makes a good running fit. Mount
the bracket on a steel mandrel, and then
shape the feet in the lathe where they bed
on the pole faces, so as to ensure their
being exactly square with the bore.

Armature and Stampings
The armature can now be centred in its

tunnel by wrapping a strip of presspahn

Fig. 3.-Diagram showing
the direction of winding of
field coils and connections

to the brushes.

Fig. 4.-Winding diagram
for the armature.

ting in the way of the brushes. It is neces-
sary that the flat face of the commutator
runs perfectly true, otherwise steady contact
with the brush faces at high speeds may
be interrupted, causing sparking and unsatis-
factory running.

Brush -holders
To make up the brush -holders two lengths

of square brass tube are employed, fixed in

Volts Armature Field Conn.

2 ' . 11(11. No. 24 402. No. 20 Series
4 ,, No. 26 No. 22
6

I

No. 27 No. 23
8 i No. 28 3, No.24

12 ,, NO. 30 No. 26
Winding table for different voltages.

the web of the front bearing ,bracket by
grub -screws after first insulating them by
a wrapping of 1/32in. fibre. If the brush
tubes are cut as in the detail drawings, with
one 'ide left longer than the other three, the
long side can be afterwards folded down
squarely, closing the end of the tube, and
forming a tab for attachment of the field
wires under the head of a small screw. The
brushes themselves are of copper -carbon
mixture, known as " CM " grade, made an
easy sliding fit in the holders. The brush
springs are of No. 28 g. hard brass wire,
adjusted to give the lightest possib!e pressure
of the brushes on the commutator face, to
avoid what would be otherwise a heavy
braking effect_ Ordinary hard black carbon
is useless for the brushes of low -voltage
motors such as these, since its contact
resistance is far too high.

Field Winding
Winding the motor is quite a simple job.

Begin with the field magnet and first insulate
the whole of the metal parts which come in
contact with the coils with one layer of
8 -mil presspahn or leatheroid sheet. This
can be secured in position, until the coils
hold it, by a touch of sealing wax or Chat-
terton's Compound. A diagram showing
the direction in which the two halves of the
field coils are wound, and their connections
to the brushes, is given in Fig. 3. Enamel -
covered wire is used because of the greater
number of turns that can be got into the
winding spaces. The utmost care is neces-
sary to avoid damaging the covering. The
last turn on each coil is held in position by
tying it down with fine thread, which has
been previously -overwound by the last two
or three turns of the outside layer. The
start of the winding must be protected from
leakage to the adjacent layers by a slip of
thin presspahn where they cross it at the
end of each coil.

Winding the Armature
A winding diagram for the armature is

given in Fig. 4. All three sections of the
armature coils are wound in the same direc-
tion, and when completed the finish of each
one is connected to and twisted up with the
start of the next coil, so that there will be
three junctions formed, one of each being
taken down and soldered to one of the com-
mutator segments. A sufficient amount of
slack should be given to these armature
connections to allow of the commutator be-
ing rotated slightly either way on the shaft
so that the best possible position can be
found from trial to give the highest speed
and least sparking when running.

The windings recommended for various
battery voltages are to be found in the list
on this page.

About the same weight of wire will be
required for either of the above windings,
namely, Iloz. for the armature, and 4oz.
for the field coils, to allow for a little
unavoidable waste, Remember in winding
that all parts in contact with the wire must
first be protected with 8 -mil presspahn
insulation. Any damage to the covering
must be scrupulously avoided and, finally,
every additional turn that can be got into
the available winding space will add to the
performance of the motor.
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Rocket Propulsion

Details of Three Further Rocket -fighter Projects

By K. W. GATLAND

-(Continued from page 13, October issue)

THE "Natter " was an altogether better
solution; and it was simplicity,
coupled with considerable fire-power

in the shape of explosive rockets, that put
Bachem points ahead of his competitors.

The " Julia," however; was a good runner-
up, if only for the fact that it was designed
to take off vertically.

On the ground and appxoaching from the
side it would have been difficult to convince
an observer that the " Julia " could climb
at over 39,000ft. per minute, or, indeed, was
anything more enterprising than a glider.
A glider, of course, it was when the tanks
had been drained, but with the HWK toy-

' 5o9B Walter engine firing from the tail its
cruising speed was nearly 500 miles per hour.
Design Features

Main identification features were the high
wing location and the absence of a protrud-
ing cabin. The pilot was accommodated
in a prone position at the extreme nose,
and hence the line of the fuselage was
unbroken save for two landing skids, one
beneath the cockpit and another about half-
way between nose and tail. The fuselage,
nevertheless, was not so refined aerodynamic-
ally as the more normal high-performance
fighters, and its design, as in most machines
of its type, was obviously very much a
compromise between 'capacity within and
streamlining without. The propellant, aim -
prising 1,55o1b. T-stoTf and 49o1b. C-stoff,
was contained in tanks grouped about the
e.g., and the machine's weight after take -off
was 4,o4o1b., the wing loading 67.61b./sq. ft.,
reducing to 27.olb./sq. ft.

The wing had a span of 15.ift. and an
area, including anhedral tips, of 77.5 sq. ft.
The wing fixing was high and about mid -way
along the 23ft. length of the fuselage.
Operational Aspects

Designed to take -off along a vertical ramp,
the " Julia" was assisted into flight by four
t,toolb. thrust di -glycol powder rockets, the
initial acceleration being slightly in excess
of 2g, and the rate of climb during the
early phase. 39,400ft. per minute.

The speed fell off from about 620 miles
per hour just after take -off to 56o miles
per hour at 36,000ft.

In comparison with the " Natter " the fire
power of this machine Was.remarkably small.
Two 3omm. cannons only were carried,
housed in blisters one on either side of the
cockpit and having 6o rounds per gun.

It is true that in this machine it would
have been eifficult to house a battery of
explosive rockets without, causing a disastrous
movement of the c.g. after they had been
fired, but apart from suspending them

from beneath the wings, there appeared to
be no easy solution. Wing mounts were
not very desirable because of the extra drag
that they would involve, and no doubt this
was the main reason for fitting the two
cannons.

If the rapid -climbing rocket interceptor
is to hold a place in future defence systems,
however, it is obvious that its fire-power
must be substantially improved, and conse-
quently the explosive rocket may be expected
to displace the cannon shell. This implies
the development of expendable or semi -
expendable types, and the trend is evidenced
by a report that large numbers of fighters,
following the general design of the " Natter,"
are being produced for the Russian Air
Force. It is well known that a great deal
of research has been conducted since the
surrender at Peenemunde, where Russian
and German technicians now work side by
side.

Of further interest is the fact that the
" Natter " (along with the Me. 163B) was
found under construction in Japan, drawings
having been dispatched from Germany by
submarine. The manufacturing rights of the
Walter 109-509A1 engine had been previ-
ously acquired in 1944 at a cost of 20,000,000
Reichmarks.

The two remaining
rocket types were the
EF-127 " Walli " (Fig.
8o), a Junkers project,
and the Messerschmitt
1104 (Fig. 81), both of
which had normal
flight characteristics,
taking off on jettison -
able wheels and land-
ing on skids. They
were each to be
powered by the stand-
ard HWK 109-509B
Walter engine.

The Me. 1104
This small fighter

was another that might
easily have been mis-
taken for a light glider.
The fuselage, 18ft. in
length, was almost
cylindrical in section,
rounded at the nose
and slightly tapered to-
wards the tail. A
'tall oblong fin and

This is the HWK 109-509A1, first bi-fuel
rocket engine to be fitted in service aircraft.
It was produced in large quantities at the
Heinkel works during 19443 and drawings were
subsequently acquired by Japan at a cost of

20,000,000 Reichmarks.

lage, and the square -tipped plane was
attached to the fin just above the root.

A well -faired cockpit was placed about
a third from the nose with a shoulder wing
fixing for the 2oft. 4in. span mainplane,
which, like the tail surfaces, was square cut.

The all -up weight was 5,3001b. at take-
off, including 1,98o1b. T-stoff and 66olb.
C-stoff, and the initial wing loading 75.51b./
sq. in.

Without resorting to auxiliary rockets, the
take -off run was only 17o yds., the designed
rate of climb being the same as that specified
for the " Julia," 39,400ft. per minute: The
initial acceleration was 1.45g., and, having
climbed to 4o,000ft., the machine was said
to be capable of gliding a distance of over
53 miles, which was usually ample to reach
a landing base. The difficulty, however,
was that the glide range was appreciably
less should the motor cut out at a lower
altitude.

The armament was limited to one MK.1o8
3omm. cannon, with too rounds.

rudder emerged verti-
cally from the centre- Fig. 79.-The Heinkel "Julia," in which the pilot occupied' a -prone
line of the rear fuse- position. Like the " Natter," it took -off along a vertical ramp.
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Fig. 80.-The Junkers " Walli." A better -looking aeroplane than its
contemporaries, but lacking in many respects.

The " Walli " 4

There could be no excuse for mistaking
the purpose of the " Walli." Its fuselage
was cylindrical in section, pointed at the
nose, narrowing towards the tail, and
mounted high at the tail end was an oblong
stabiliser with a single vertical fin and rudder.
The short span wings were even more to
the rear than in the previous designs, the
root fixing being slightly below the fuselage
centre -line.

As was the case in the Me. 163 and Ju.
8-263, a small wind -driven generator at the
nose supplied the electrical services, whilst
the pilot's cabin just aft of this was covered
by a nicely designed " clear -view " hood.

Weighing 6,4501b. when fully fuelled, the
machine was airborne within 37o yds. This
was from a standing start, unaided by
rockets or any other catapulting device, and
rising from the ground at the rate of 26,000ft.
per minute, the pilot experienced a
maximum acceleration of only 0.67g.

The maximum speed achieved in level
flight at sea -level was in the region of 63o
miles per hour, but at 36,000ft. this figure
had dropped to 56o miles per hour.

All other essential details, weights and
dimensions, are as follow : propellant, T-stoff
2,400lb. and C-stoff t,toolb. ; weight
(immediately following take -off), 6,14o1b. ;
and weight (dry) 2,72o1b. The wing loading
at take -off was 68.olb./sq. ft., reducing to
28.81b./sq. ft. at the time of landing. The
wing was only zo.7ft. in span with an area
of 95.7 sq. ft.

It was intended to use two Ltoolb. thrust
A.T.O. rockets acting for six seconds in the
production version.

The armament was precisely the same as
fitted in the " Julia," two Mk. 108 cannon
firing 6o rounds per gun.

Summing Up
Despite many admirable points, it is

obvious that these fast -climbing interceptors
also embodied weaknesses, summarised as
follow : (a) the limited duration of flight
under power, (b) the need for a horizontal
take -off run in the " Walli " and Me. 1104,
(c) the small fire-power of all machines other
than the " Natter," and (d) the increased
liability to error in sighting due to the high
speed of engagement.

Apart from (a) the semi -expendable
'' Natter " suffered none of the disadvan-
tages, as obviously (d) did not apply as

the machine was in
essence a piloted mis-
sile-and a very effec-
tive one at that.

It was also obvious
that to be fully effec-
tive these machines
should take off from
the precise spot from
which they could rise
directly in way of the
attacking bombers as
they formed for their
" run in." Had it
not been found pos-
sible to arrange ver-
tical launching, special
take -off strips would
have had to be con-
structed and, of
course, this was largely
impossible within the
suburbs of most cities.
The only other alter-
native was to use the
standard air -fields,
most of which were
placed on the out-
skirts of industrial
areas, and whereas
rocket fighters could

be operated from these, their small -
powered endurance did not permit them
to cover all points of the compass. It thus
became essential to disperse these inter-
cep.ors more or less in a circle around the
more vital potential targets, leaving the use
of airfields to the jet and propeller fighters,
which were less affected by their disposition
at take -off.

Future Defence Methods
The exceptional climbing rate is, of

course, the most favourable advantage,
especially in view of the present trend
towards jet -powered bombers, which should
prove able to range abroad with almost the
same fleetness as present patrol fighters.

Such high-speed invaders will not allow
much time for even jet fighters to fly off
and climb to interception height. It will
therefore become increasingly more the job
of the guided missile, and (though perhaps
only as an interim measure) the expendable
interceptor, to check the initial assault,
leaving the rocket -boosted " jets " to engage
where possible, but
coming into full play
as the bombers turn
for home. .

Eventually, with
the further develop-
ment of radar guiding
technique, there is no
doubt that the human
element will be elim-
inated altogether, mak-
ing obsolete t h e
orthodox fighter; but
then by the same
token so also will the
piloted bomber have
become a weapon of
the past. It is no
secret-although only
because rocket experi-
ments are difficult to
conceal-that techni-
cians in each of the
principal nations are
pressing ahead with
research to make the
long-range rocket
strategically accurate.
Already, in fact, the
establishment of a
regular Atlantic
rocket -mail service,
England to America,

is officially contemplated, not as a possibility
of the remote future, but in terms of a few
years' further development. The long-range
mail rocket obviously is not far removed
from the war rocket, with its more sinister
cargo of plutonium explosive.

The significance here does not remain
alone in terms of a weapon with better
potentialities for destruction. From the
political viewpoint we may find the rocket
of infinitely greater value than a thousand
Peace Conferences, for few nations, no
matter how ambitious in outlook, would
wish to enter into a war in which atomic
bombs could be so simply exchanged on
all sides.
Walter Units-Early Tests

These few details of German attempts
at rocket interceptor design are sufficient to
give some idea of the faith the German
Air Ministry placed in the Walter engines,
which, contrary to general belief, were not
purely a wartime development.

It is, in fact, surprising to find that the
first flight tests of a T-stoff rocket unit took
place in the autumn of 1936 ; the 'plane a
small primary trainer, the Heinkel 72
" Kadett."

This pioneer motor was exceptionally
small, and very simple. The T-stoff (con-
centrated hydrogen peroxide) was fed by
air pressure into a single combustion cham-
ber which itself was filled with a paste
catylist. Combustion was, of course, spon-
taneous, and although the thrust was virtually
constant, a degree of control was afforded
by an " on "-" off " lever which worked a
cock in the compressed air line.

A thrust of 15okg. (33o.71b.) was obtained
for a specific consumption of about
9g/kg/sec., the power lasting for some 45
seconds.

This was quite an achievement in those
early days, but the D.V.L. pilots who
carried out the tests were not that much
overawed by the results. The thrust and
power duration were reasonable, but these
factors were greatly outweighed by the lack
of control. This was apparent from the
outset, and consequently no very extensive
flight trials were made with this installation.
Instead, research was directed towards per-
fecting a suitable liquid catylist, and eventu-
ally success was found in the use of Z-stoff,
a saturate aqueous solution of calcium (or
sodium) permanganate.

Fig. 81.-Another enterprising project, the Me.fl04. Ahhougl
strictly " utility" in appearance, it could climb at over 39,000 feet
per minute. A great weakness was the fact that it carried only

one cannon.
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new motor was then built, and after
a series .of bench tests was fitted in a F.W.56
1Stasser." The results of flight trials at
Neithardenberg in the summer of 193'7
proved beyond all doubt the efficiency of
the system, but it was somewhat surprising
that again no attempt was made at varying
the thrust. It was, however, an easy matter
to throttle two liquids; and this further
refinement was left to later development.

The Z-stoff was fed by air -pressure in
precisely the same manner as the peroxide,
the two components coming together in the
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ratio of about I : zo to yield 3ookg. thrust
for 3o seconds. A specific consumption of
approximately tog/kg/sec. was maintained
throughout.

From this point on, progress was largely
in the perfection of details, with Walter
working at Keil mainly responsible for the
fundamental research. Then, with the -
coming of war, another experimental factory
was set up at Beerberg,- in Silesia, where
in 1942 Dr. I. N. Schmidt was put in
charge of development. It was here that
most of the prototype Walter engines were
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built and bench tested before being handed
over to the Heinkel works at Jenbach for
production. Flight tests were carried out
at Peenemunde, Rechlin, Lechfeid and other
airfields in the Beerberg area.

Among the first service aircraft to be fitted
with controllable rocket boosters were the
Messerschmidt 1o9E and the Junkers 88.
Both of these installations were, however,
experimental, and it was not until late 1943
that the rocket engine was sufficiently
developed for operational use.

(To be continued)

The Air -speed Record
standard service machine, is 3,5001b., but
the jet -propulsion units used for the previous
record were adjusted to give 3,600lb. thrust.
For the latest record the thrust was given as
4,2001b.

The Meteor Mark IV in flight, piloted by
Group Captain E. M. Donaldson.

THE attempt to raise the air -speed record
above the 606.25 miles an hour

established on November 7th, 1945, was
made on Saturday, September 7th this Year,
and a new record of 616 miles an hour was
established over the three -kilometre course
between Bognor Regis and Worthing. The
speeds for the four laps flown by Group
Captain Donaldson were 623, 61o, 623 and
609 miles an hour, giving an average of
616 miles an hour. Squadron Leader
Waterton averaged 614 miles an hour in four
laps in a similar machine. The aircraft were
similar to those used for the previous record,
namely Gloster Meteor Mark IV fighters,
powered by two Rolls-Royce Derwent
Mark V- jet -propulsion engines. The thrust
of the Derwent V engine, as fitted in the

Group Captain Donaldscn checking up on the controls of the special Meteor IV.

A three-quarter rear view of the Meteor Mark IV.
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The Marquis de Dion
The Passing of a Once Energetic, Creative and Pioneering Figure in the Motor Engineering World

DE DION is dead. Time has now taken
from our pesent generation not only
a pioneering personality, but a one-

time veritable " king " of the world of motor
engineering. The Marquis Albert de Dion,
French Pioneer of the car and motor -engine
industry, whose death at the ripe old age of
90 took place in Switzerland on August
20th last, was one of the very few remaining
originators of our present era of mechanised
transport. Not only that, de Dion was a
highly gifted and creative individual, a born
engineer and mechanician who, without
formal training in the mechanical arts, rose
to the heights of industrial celebrity, and for
many years actively spurred on the progress

the petrol engine.
There must be few older members of the

engineering fraternity in this country who
cannot cast their minds back to the days
at the beginning of the present century when
petrol engines and vehicles bearing the name
" De Dion " enjoyed a popularity which
was then second to none. Indeed, De Dion
engines in those days were deservedly famous
the world over, for they embodied some of
the most " advanced " ideas in internal-
combustion engine construction and their
working efficiency was relatively high.

Each engine carried with it something of
the spirit of its creator, the then Count Albert
de Dion, French nobleman and one-time
" gay Parisian " who had shaken off the con-
ventional trammels of high society life and
who, at an early age, had got down to
creative and useful work in the sphere of
engineering.

Jules Albert de Dion, son of the Marquis
de Dion de Malfiance (who commanded a
battalion during the Franco-Prussian war of
1870) was born on March 9th, 1856, at the
famous Chateau de Maubreuil at Carquefou,
not far from the town of Nantes. He came
of a fighting and a war -like family, one of
his ancestors having given a good account Of
himself in the Crusades of the early 13th
century.

De Dion's grandmother was an English-
woman, a Miss Bicknell, and he had other
English relations as well. All through his
long life, de Dion's sympathies were with the
British cause, and it is said that he felt proud
of the proportion of English blood which ran
through his veins.

Passion for Things Mechanical
Right from his earliest years, the young

Albert de Dion displayed something akin to
a raging passion for anything mechanical. He
revelled in the few mechanical toys which his
parent occasionally purchased for him, and
when 'le was unable to add to their numbers

The Marquis Albert de Dion (1856-1946).

owing to the obstinacy of his spartan father,
he made them for himself. Throughout the
progress of the conventional education and
training which he received in France and
in Germany, this prediliction for things
mechanical asserted itself at every turn. De
Dion made steam engine models, steam ham-
mers, miniature bridges, railway and other
working models at every turn.

It was a pity, his seniors thought, but, of
course, when he got more sense, he would
leave all these childish things.

It was about 1879 that the Count Albert
de Dion entered Paris society. And he
entered it with no small amount of gusto.
Not content with being a reckless gambler,
and with winning and losing tens of thou-

sands of francs, he attained to some celebrity
as a duelist, a confirmed theatre -goer, and
an all-round sportsman. The Count was
liked by all. He was clever, easy-going,
rich and good-natured in the extreme.

But the Count avc:ded serious scandal,
and in one way or another he managed to
preserve his engineering interests.

Meeting with Bouton
Walking one day along the Boulevard des

Italiens, Albert de Dion was attracted by a
crowd which had assembled in front of a
shop window. A working steam-engine
model was on exhibition. At once the
Count's interest became intense. He went
into the shop and inquired the name of the
maker of the machine. Two men had made
the model, he was told, and they had a work-
room somewhere in the East End of Paris.

Without more ado, off the Count went
in intensive search of the model -makers.
He found them some hours later in a small
wooden building, outside the door of which
was a brass plate inscribed Bouton and Tre-
pardoux.

Bouton and Trepardoux, it transpired, were
just two clever workmen who had got
together a small workroom and who were
endeavouring to make an honest living by
constructing steam models, and by doing all
sorts of odd jobs in experimental mechanism
construction.

This was the manner in which the rich
Count de Dion struck up an intimate friend-
ship with his future partner, George Bouton,
a friendship which lasted until Bouton's death
at the age of 91 in 1938.

An idea which had long been latent in
the Count's mind now came to maturity. He
would enter the engineering industry pro-
fessionally, buy out Bouton and Trepardoux,
and take them into partnership in a small
concern, which he would establish for the
purr,se of making light steam -carriages.

Bouton and Trepardoux proved willing,
and so Count de Dion's first industrial ven-
ture began.

The noble family of de Dion were very
much concerned and, indeed, alarmed at the
venture. The Marquis de Dion, hearing that
his wayward son Albert had been popularly
dubbed Le Comte Mecanicien, seeing in the
Count's industrial adventure a profound loss
'of family dignity and fearing, perhaps, some

De Dion on a "'Stettin Carriage" (1887). De Dion (farthest from camera) on his first steam carriage (1883).
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loss of family funds, eventually obtained from
the French courts a conseil judicaire, a legal
document repudiating on the part of the
father all responsibility for his son's debts.

Designing the Boiler
The chief obstacle in the way of con-

structing a suitable steam -driven carriage
was the boiler. No small, compact boiler
existed -at that time. But the Count de Dion
was quite undismayed by such a fact. He
sat down and designed a small steam boiler
having detachable tubes which could readily
be removed in the case of repairs being
needed. This boiler he patented in 1883,
and a little later the first of the De Dion
steam carriages was given its trial run in a
quiet suburb of Paris. It was a steam-
quadricycle driven by a leather belt, the
vertical boiler being mounted over the front
wheels and the rear wheels being used for
steering purposes.

After this came a small steam tricycle
weighing about toolb. and constructed
from an old English -made Rudge tandem
tricycle.

It was only very gradually that de Dion
and his partners were able to put any of
their machines on the market. There was
a popular fear of being " blown up " by
anything in the nature of a steam boiler.
Would-be purchasers had almost invariably
to be assured that their speedy demise by
sudden disintegration was decidedly not
a likely consequence of their progress on
a mechanised carriage.

And so, for the ensuing eight or nine
years, the Count de Dion gave much of his
time to the active supervision of his indus-
trial venture. To some extent, also, the
Coun went in for the construction of steam
engine units for the propulsion of river
craft, but these were not successful. In
fact, owing to the disturbance which the
Count caused among the ordinary river
craft, his licence was cancelled, thereby
bringing to a close his experiments in this
direction for several years.

Despite the many competitions and trials
which the Count entered with his steam -
propelled carriages and tricycles, he was
never really able to popularise them. He
found that although he was well able to
prove their capabilities, he was never able
to sell them easily. The public considered
them to a large extent impracticable. The
necessity of having to stoke -up a coke boiler
at frequent intervals, and the dirt and
trouble attendant on this requirement pre-
judiced all such vehicles in the public mind.
For the average would-be user of a steam -
propelled vehicle, the whole thing was too
much trouble. A horse and carriage was
far easier to run.

The problem came to a head during the
Paris Exhibition of 1889. A few petrol-
engined vehicles were displayed there, and
although the firm of De Dion was awarded
a silver medal for its steam-engine car-
riages, the main interest was undoubtedly
in the direction of the coming petrol
engines

The Internal-combustion Engine
De Dion was quick to size -up the situa-

tion. He saw that to continue solely the
production of steam carriages was akin to

. flogging a dead horse. Realising the un-
doubted convenience and superiority of the
petrol-engined vehicle, he proposed to his
partners that they might profitably turn
their attentions in that direction.

George Bouton was agreeable to the
Count's suggestions, but Trepardoux was
against the proposal. In fact, he got quite
ill-tempered, and averred that after all the
efforts of the firm during the past years it
was disgraceful that the Count should be
allowed to proceed with his " new fad."
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A De Dion water-cooled engine made in
1899. It developed 3!2- h.p.

In the following year (1889) the Count de
Dion took out his first internal-combustion
engine patent. It was for an " explosion
motor." Another patent quickly followed.
This was for a " detonating motor cooled
by water."

The Count, indeed, became really " hot "
en his " explosion motors." It was not long
before he had designed and constructed a
rotary engine-one with four and another
with a dozen cylinders, both of which
operated on the two-stroke principle. Such
power -units, however, were before their
day.

Trepardoux continued to remain ada-
mant. His contention was that the petrol
engine represented only a passing phase and
that the steam -carriage would conquer in
the end.

Nevertheless, de Dion persisted in his
petrol engine designs. The matter came to
a head formally on January 1st, 1894, when

Trepardoux agreed to retire from the firm.
He took up another partnership which was
unsuccessful and he was little heard of
again.

Petrol -driven Vehicles
Freed from the objections and from the

continual hindrance of Trepardoux, de Dion
and Bouton formed a new company for the
manufacture of petrol engines and vehicles.
Whilst they made the heavier types of steam
vehicles, such as steam buses, which were
once popular in France, they realised that
their chief successes must lie in the direc-
tion of the petrol -propelled vehicle.

In his little experimental workroom-
laboritory at Puteaux, Paris, the Count de
Dion worked night and day in 1895, on
the production of a miniature yet reliable
petrol engine. He produced a 4 -stroke single
cylinder engine which developed one-half
horse -power. It had electric ignition, in
contradistinction to the engines of other
makers which were fired by the hot -tube
method. De Dion's method of engine
ignition comprised a coil and accumulator,
a fallible device at the best in those days.
But the method was persevered with until
many of its weaknesses were eliminated.

The first product of the Puteaux factoty
of de Dion-Bouton was a motor -tricycle.
It sold well, became fairly popular and
attained a name for reliability. Other
firms copied its details and legal battles
resulted.

Next came motor bicycles, still utilising
the De Dion miniature engine, and finally,
in 1899, came the first of the de Dion-
Bouton small cars, the engine of which was
rated at 3',h.p. and was water-cooled.

Small Car Engines
It was the De Dion engine unit which

made the small car possible. Between
1899 and 1901, three separate car engines
were forthcoming, these being rated at 3,
31 and 41- h.p. respectively. They were all
water-cooled and they were incorporated'
into light cars of the two and four -seater
type.

In 1900 and even a few months before,
a few de Dion cars were seen in England.
The motor vehicle as a practical, everyday
possibility had arrived.

The demand for the de Dion-
Bouton engines and cars was enor-
mously greater than the supply.
The Puteaux factory operated con-
tinuously in order to modify such
a demand, but the task was quite
an impossible one. Other car
makers arose, and the de Dion
products had to enter into a
sphere of severe competition from
which, however, they emerged
unscathed.

In after years quite a number
of car makers utilised de Dion-
Bouton power units, makers such
as Louis Renault and Louis Delage
being particularly well-known users
of De Dion engines.

De Dion on one of his petrol -driven tricycles. A
photograph taken towards the end of the last century.

Family Inheritance
On the death of his father ht

1901 Count de Dion inherited the
family title of Marquis, several
millions of francs and the large
country estate known as the
Château de Maubreuil, at which
he was born. But such an inherit-
ance made no difference to his
industrial energies.

The De Dion engine had become
famous. Even before the first of
the de Dion cars, the early flying
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pioneer, Santos -Dumont, had, in 1898, used
a de Dion engine in his dirigible balloon in
which he circled the Eiffel Tower in Paris.

De Dion engines began to be copied by
ether makers. Even their name was illegally
adopted. Eventually there arose a distinction
between de Dion engines and genuine
de Dion engines!

The majority of the first London taxis
carried de Dion engines. De Dion engines
began to be fitted into motor -boats. Thus
it was that on land, on water and in the
air the de Dion power unit proved on many
cccasions its efficacy and reliability.

As a man, the Marquis de Dion was a
mixture of many types. His chief charac-
teristic was complete indefatigability together
with interests of the widest kinds. He con-
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ceived and founded the famous Automobile
Club of France, an organisation which was
responsible for many epoch-making trials
and races on the Continent. He was also
the founder of L'Auto, a very popular
French motoring paper which appeared daily;
and was devoted not only to the motor
industry but to sports and pastimes as well.

In 1922 the Marquis founded and
equipped a " School of Apprentices " in con-
nection with the motor industry in France,
its aim being to obtain and train competent
recruits to the engineering trades.

Deputy and Senator
As far back as 1891 the Marquis de Dion

had been elected Deputy (or M.P.) for the
town of Nantes. He held this honour right
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up to 1923, when he was returned as a
Senator in the French Parliament for the
Department of Loire-Inferieure.

Even the French Aero Club acclaimed de
Dion as its " parent." Ever interested in
the mechanical problems of flight, he was
President of the Club from 1898 (the year
of its foundation) to 1905.

Known as the " Father of the French
Motor Industry," the Marquis de Dion,
throughout a long, crowded life, not only
served his country but served humanity. He
was a humanitarian first and an industrialist
afterw trds.

The aged Marquis, indeed, leaves behind
him, at least in his own country, a tradition
which, being essentially well founded, will
linger long.

Notes and News
Lyons International Fair
THE next Lyons Fair takes place from

April 12th-2Ist, 1947, under the
Presidency of Mr. Edouard Herriot. This
will be the second post-war opening, the first
having taken place last April, only six months
after the Exhibition buildings had been
de -requisitioned.

Several improvements have been planned
which will make the Lyons Fair of 1947
bigger and more attractive than any of its
predecessors. There will be space for more
than 5,000 exhibitors in the four storeys of the
Grand Palais. The huge single span building
of the Hall de la Mecanique is being enlarged
by to,000 square feet.

The 1947 Exhibition will be truly
representative of French industry as a whole
and many other countries will also be
represented. The Swiss Government has taken
a whole gallery of 21 stands for a group exhibit
of the watchmaking industry.

Lyons Fair seeks the coveted first place in
Continental European Fairs which in pre-war
days was the indisputable prerogative of
Leipzig.

G.B. i6mm. Film Library
FROM G. B. Equipments, Ltd., comes

news that the G.B. 16mm. Film
Library is preparing to return to London,
after six years at Woodchester, home of the
Library since November, 1940.

New and extensive premises have already
b -.en acquired at Perivale, Middlesex, where
all 16mm. film distribution will be con-
ducted. Easier access to railways and postal
centres will result in an even speedier film
service, a service which never failed even
during the most difficult periods of the war.

This move by the G.B. Film Library,
together with the proposed centralisation of
all G.B. Equipments' Executives at new
premises in Regent Street, London, is clearly
in line with the vast new 16mm. distribution
and manufacturing programme in both Home
and Overseas markets.

Following on the recent agreement between
J. Arthur Rank and the Bell Howell Co.,
manufacture in Britain of new i6mm.

- projectors of the latest design has already
started. Major plans for 1946-47 film
distribution have already been settled. They
include many new feature films, some in
16trun. Technicolor, and much new material
on exclusive subjects such as " Secrets of
Life " and special children's films. A
continuous flow of new subjects will take in
many films-new in 16mm. to Britain-
hitherto controlled only by the Bell Howell
Company. G.B. Equipments will also handle
the distribution of the many new G.B.
Instructional Classroom films, some of which
are well on the way to completion.

SPREAD THE GOOD NEWS
An increased paper ration has been announced,

and commencing with the December issue of
PRACTICAL MECHANICS more copies will be
available.

For many years thousands of our readers
have had to borrow from a friend and although
the number of copies that may be printed is
limited these readers now have a good chance
of obtaining copies regularly from a newsagent
provided an order is placed immediately.

Do not delay, as the extra quantity we shall
be printing will soon be exhausted, so order
now for the issued dated December.

The drive for export stands high on this
great development programme. The demand
for G.B. 16mm. film equipment abroad still
exceeds present production capacity, but this
in no way affects the far-reaching Overseas
distribution plans now completed for both
16mm. equipment and films.

Watch Your Bath
HAVE you ever noticed the direction

in which the water runs down your
bath plughole as the stream begins to form
its vortex? A most learned discussion has
taken place on this subject : some people
say that the direction of the whirl was decided
by the movement of the earth on its axis.
The point is open to debate, but if this theory
were true, surely all the water in Australia
would twirl one way, and all the water in
England in the other. This is not so, and
careful examination will show that the right -
or left-hand turn is decided by the manner
in which the water leaves the bath. It is the
turn of the pipe, the grid, or the small piece
of solder left behind which gives the initial
push to the " river." There is, of course, a
relevant question, as the lawyers say.
Should rifles be rifled right hand or left hand,
dependent on where they are to be used, or
should the sights be altered accordingly ?
The twist of the Earth and the twist of the
bullet work together to hold the projectile
straight. It is an admissible subject for
after -dinner discussion in the best families.

The Air Show at Radlett
AS part of a well considered export drive

the Society of British Aircraft
Manufacturers recently opened a

two-day show of aircraft, motors and
equipment at the Handley -Page airfield at
Radlett, Herts. Fifty-five 'planes gave a
display of Britain's newest aircraft, and about
3,000 overseas buyers and experts attended.

Newcomer as it is to aviation, jet propulsion
influenced the entire exhibition. In the
display hall were the latest types of gas
turbines built by such firms as de Havillands,
Rolls-Royce, Bristols and Vickers.

On the stands of other manufacturers were
models of landplanes and flying -boats, some
under construction, and some projected,
which will be powered by jet engines.

Experimental Machines
On the airfield, lined up among other

aircraft, were several experimental machines,
pointers to the future.

Of particular interest was a Lancastrian-
civil version of the Lancaster bomber-fitted
with two Rolls-Royce Nene jets as outboard
motors, with two ordinary Merlins retained at
the inner positions. This is an entirely new
combination, and during test flights the
aircraft has flown on the two jets alone.
The Lancastrian, however, is being used
purely as a " flying test bed " in connection
with experimental jet development.

America have also been carrying out
experiments with a jet-propelled bomber,
and carried out test flights early this summer.
It was known as the Douglas XB 43 and
resembled a glider in appearance, as its two

jet motors were hidden inside the fuselage,
leaving the wings clean. This machine is
the successor to the XB 42, a piston-engined
aeroplane of similar design which last
December crossed America in five hours and
afterwards crashed. The XB 43 was fitted
with a pressurised cabin enabling it to reach
a height of 38,000ft. without danger to the
crew. Its cruising range was 1,400 miles.
Jet:propelled Machines

Much interest was shown in the Vickers -
Armstrong 10-44 jet fighter And the de
Havilland 108 jet-propelled experimental
aircraft, designed for research into problems
of high-speed flight. Both machines gave
thrilling displays, flying low at speeds which
brought them well within the compressibility
barrier encountered near the speed of sound.
The Gloster Meteor, which holds the world's
speed record, gave a fine display of speed and
manceuvrability.

Another interesting demonstration was of
refuelling in the air. Two Lancasters took off
almost together and, with a long pipe, one
refuelled the other over the aerodrome.

Visitors also saw a Whitley bomber tow
off the most revolutionary glider yet built
in this country : the Armstrong -Whitworth
52 tail -less machine, which is the forerunner
of larger power -driven tail -less air . liners.
After circling the aerodrome the bomber
released its glider, which in free flight
resembled a boomerang and showed surprising
speed for an unpowered machine.

Mr. W. Humble, a Hawker test pilot, gave
a brilliant display of aerobatics in a Sea
Fury fighter.
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A head-on view of the " Hastings " four-engined multi-
purpose transport 'plane in flight. The aircraft can carry

Jeeps, 25 -pounder guns, and 15 cwt. trucks.

An A. V. Roe Lancastrian with two gas turbines and two
reciprocating engines (for landing) in flight at the show.

Here all engines are in use.

The Cunliffe Owen--Cierva W.9 Helicopter in flight at
the show. This craft embodies jet reactive force for torque
control, and is powered by a De Ravilland Gipsy Six

Series II engine.

0-

57

British Aircraft
at the Radlett

Air Show

General view of some of the 'planes lined up on show at the
Handley Page airfield at Radlett, Herts. In the foreground

is seen the D.H.Io8 jet propelled aircraft.
It was while flying one of the latter machines that Mr.
Geoffrey de Havilland lost his life over the Thames

Estuary, last September.

(Above) The new Vickers Armstrong secret
jet fighter, of which no further details are

available.

(Below) The Handley Page " Hastings "
Military Transport aircraft, powered by

four Bristol Hercules icn engines.
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MakinA a Spot Welder
Constructional Details of a Small Machine for Model

Work and Light Shop Use

By " HOME MECHANIC"

MOST readers can soft solder and some
can braze and weld, because these

, processes require little apparatus.
Spot welding is entirely electrical, the two
metals to be joined being brought to fusing
temperature over a very small area, hence
the term spot." Briefly, the work is
placed between two pointed electrodes,
which are brought together with as much
pressure as possible, and the current is
then switched on for a fraction of a second.
On examination, the metal is just joined
over a pin spot. At the point of contact,
the resistance is so high and the current so
strong that the heat produced, C,R, is
enough to melt the metal. In practice,
several spots can be placed side by side,
but never one spot over another. Currents
vary from too amps. upwards, and the
voltages from 1.25 to 7.5 or slightly more.
It must be understood that if these large
currents are to flow at the low voltages
mentioned, the resistance of the circuit must

PUSH

CONTACTS

OPENING SP

Fig. t. Details of the contact switch.

be very low. Hence, all leads are as short
and as fat as possible, and the only material
to use is copper of the best quality.
For Model Work.

In this article we only deal with a small
machine for model work and light shop
use. A spot welder can be used in almost
any job that requires the quick, clean and
sure joining of metals. Of course, a spot
welder cannot make a watertight seam, and
for this a special machine is required with
revolving electrodes, etc. Since the advent
of stainless steel, the welder has been very
prominent in dentistry and other professions
where fine wires require joining.

We cannot enumerate all the uses of the
welder, but after one has been made and
installed in the shop, it will be found as use-
ful as the machine vice.

The two types of welder to be described
are actually identical in detail, but the
power supplies are different. The first is
battery -operated, and the second draws its
power from the mains through a trans-
former. Details for making a transformer
will be given later. To supply the necessary
current a six -volt high -capacity battery will
be required. A car battery of the lead -acid
type is quite good, especially if it can be
trickle -charged from the mains. It must be
a multi -plated cell of very low resistance and
fitted with suitable and large terminal posts.
The voltage to the electrodes is varied by
changing the tappings on the battery. A

TOP ARM

suitable battery is one of the LOCKING NUT
nickel -iron type. The big advan-
tage of these cells is that they
can be left for long periods without
deteriorating in any way. ELECTRODES

Simple Construction.
The actual construction of the

welder is very simple and can be
followed from the illustrations,
Figs. 2 and 3. First obtain a good
supply of copper rod, in. square ;
about ain. will be required. The
first welder, being battery
operated, is actually mounted on one
terminal post of the battery so as to do
away with one lead.

The lower limb of the welder is 8in.
long and is bolted to one terminal of the
contact maker or switch. The pillar is 5in.
long, and is fixed to the limb by a in.
copper bolt tapped into it. The two sur-
faces must be filled dead flat and the pillar

must be at right angles to the limb.
Screw up as tightly as possible, but
remember copper is soft and will
strip easily. When tight, soft solder
must be flushed all round the pillar
to make a good join, and, if possible,
get it to run between the metals.
The top arm is movable and hinged
over the pillar. In order to make
this arm free to move and yet
obviate side play, i.e., so that the
electrodes will meet when they are
closed, the suspension bracket is
made as wide as possible ; in this
case about din. The top arm is a
little larger than the bottom and is

RING drilled with a 5/i6in. hole zin. from
one end. Through this hole a rod has
to pass and is secured so that it does

not make electrical contact with the arm.
Reamer out the hole to a little over 5/16in.
The supporting rod is of brass, lin. diameter,
threaded any suitable number per inch.
Study the various sketches to get a good
idea of the general layout of the machine.
Slip a length of thin -walled rubber tubing
on to the rod and then push this into the
arm. It should be a tight fit. Screw up
the nut tightly, so that the arm is rigid
(Fig. 5). Test on 6 volts and then on 23o
volts, jt..st to make certain. The bracket is
of brass strip fin. by -bin. bent to shape and
fixed to the pillar with one screw and soft

LOCKING NUT

ELECTRODES

WIRES

Fig. 2.-Electrodes welding two wires at right -
angles.

LEAD E., SOLDERED CONNECTION

SUSPENSION
BRACKET

OPENING
SPRING

BOWDEN CABLE
E., ANCHOR PLATE

Fig. 3.-The complete welder.

solder. It will be observed that the arm
is insulated from the remainder of the
machine. The upper arm is centred over
the lower and held in place by two nuts
on either end of the threaded rod.
Electrodes.

These are made from 3/16in. or 'in.
diameter hard copper rod to any shape4
desirxl. It is essential that the welding
current, in order to get a spot, be concen-
trated to or over a small area, and there-
fore the electrodes are blunted to form a
flat point of approximately 1/32in. dia-
meter, depending, of course, on the material
to be welded and the capacity of the
machine. For thin steel plate of tin-plate
gauge, a diameter less than /16in. should
be used, the point to be quite flat and kept
in this condition by an occasional touch with
a fine file. The pointing of the electrodes
can be easily accomplished with a file. Make
the points fairly blunt, but do not have a
long taper to them like a needle. The
heat of the weld will spon soften the end,
causing mushrooming,  and faulty welding
will result. The upper and the lower elec-
trodes are both the same for simple plate
wwsk.cling and should be about tin. in length.
Each one is screwed into its respective arm
and adjusted so that the points meet.
A Useful Tip.

A good plan is to make some electrodes
larger than others so that the gap is not
in the centre, but can be made higher or
lower according to the electrodes used. This
is an advantage when awkward slopes are
being welded. The electrodes are threaded
any convenient size and then fixed in holes
in the arms. In order to lock them in the
arms make small adjusting or locking nuts
from strips of copper and tip them to fit
the electrodes. A pair should be made for
each pair of electrodes and must be fitted to
them ; this will save a lot of time when the
pairs have to be changed. We will deal with

CABLE ADJUSTING NUT
BOWDEN CABLE

BR/D6E FOOT PEDAL.

HINGE ANO
ARM

irOODELV BASE

Fig. 4.-The foot control.
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the types of electrode required before going
on to discuss the method of using them for
welding. In some cases it is necessary to
weld on the outside of a cylinder, like the
handle attachments on a tin can or " billy "
can. A straight lower electrode cannot be
used and a special swan -necked one is
required. Make this from similar material
as before, and turn up the end to just touch
the upper one. The depth of the neck will
depend on the distance along the tube that
is required to weld, but if this is greater
than tin. or so, make the electrode from
stouts -q. material. A swan -neck is required
for all work where the article is said to be
undercut, such as rings and tubes of no
great length, etc. (Fig. 6). Wires have fre-
quently to be welded together at right angles
and at a simple tap joint. In these cases,
straight electrodes must be used with
grooves in them to accommodate the wire.
The depth of the groove must be just under
half the diameter of the wire, as its function
is to firmly hold the wire and get as big a
current. as possible. For right-angle weld-
ing, the grooves are at right angles, and in
the same line for top joints (Figs. 2 and 7).
Of course, they can be in any other inter-
mediate position.

The Contact Switch.
In the original machine this was very

successful and was a starting switch from a
motor -car (Fig. r). We advise readers to
obtain a switch rather than to make one.
A suitable one can usually be obtained
cheaply from a " breaker's yard." Dis-
mantle the switch and clean it, trim the
contacts and make them true, and remove
the powerful spring that normally works the
switch, and fit a light one. If your switch
is foot -operated, this is essential because it
is hand -operated on the welder. It should
be possible to make contact with one finger
and yet the switch must open quickly.

Oil the sliding mechanical parts but not
the electrical ones. The switch is bolted
directly to the bottom arm of the welder
by the contact screw on it. It is a good
plan to make this contact to the frame of
the switch so that both are firm mechanically
ana a good electrical join results. The other
switch contact is connected to one pillar of
the battery. To keep all leads as short as
possible, it is necessary to have this contact
welded to a battery terminal clamp ; the
usual battery clamp is ideal, but the weld
must be a good heavy job. If the battery
is fitted with screwed terminal posts as in
traction batteries and crane batteries of the
nickel -iron type, the switch is fixed directly
on to the pillar by the terminal nut. This
gives a good electrical contact.

Bringing the Electrodes Together.
Some device must be fitted to the machine

for bringing the electrodes together, and the
simplest is a coil spring between the arms.
This must, of course, be insulated from the
top arm, and if a spring is fitted a means
for opening the contact is required. The
best way of doing this is to fit another spring
to keep the arms open and to close them
to suit your own needs. This is done by
using a Bowden cable and foot pedal (Fig.
4). A length of Bowden cable such as used
on cycles is ideal. The method of con-
necting up is very simple. First make a
small arm about tin. long and fix this on
the upper electrode arm supporting rod,
using lock nuts, etc. The arm is made
from sheet brass and is soldered or brazed
to a nut to screw on the rod. The arm
must not turn on the rod, and it has to
be well made and quite strong as consider-
able pressure can be brought on it by the
foot pedal. A small catch is fixed on the
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Fig. 5.-How the top arm is insulated from the

supporting rod.
lower arm or pillar to which is anchored
the outer cable.

The Foot Pedal.
The foot pedal is very simple to make,

and ,an be just a board hinged to a fairly

/1//RES Ar
RIGHT ANGLES

ELECTRODE

Fig. 6.-(left) Swan -neck electrodes.
Fig. 7.-Position of electrodes for wire weldiz

heavy base, the cable being anchored in the
usual manner. The simple foot control
shown is more robust, and is very simple

zg.

to make and easy to handle (Fig. 4). It
consists af a mild steel strip, in. by Dn.,
with a treadle, ain. by 2in., welded on one
end. The other end is welded to a simple
wood hinge which is screwed to the base-
board. A bridge piece from Irin. by Dn.
strip is bent over the arm and screwed into
the base. A fine hole is drilled through the
bridge to take the wire which passes through
a hole in she pedal. At one end the wire
should be easily adjustable so that, when
necessary, any slack can be taken up. Grease
the wire well so that the arm opens quickly
when the foot is removed from the pedal.
A connection made from a short length of
cable, as flexible as possible, must be fitted
to the top arm. For this make up your
own sample, having first determined the
minimum quantity required by trial with a
length of stiff wire. Take, about Db. of
No. 20 wire, anneal it dead soft and clean
and straighten it out. Cut into lengths as
required and twist them all together to give

a firm yet flexible cable. Solder one
end to the top spade terminal to make
a good contact to the battery.
Operation

Connect everything up. Place the
battery and welder on a bench of suit-
able height, and connect the flexible
lead to the lowest voltage say, 2 or
1.25. Place two thin pieces of steel
plate between the electrodes and bring
them together with moderate pressure.
Close the circuit for 1/25 second (this
may sound impossible, but it only
requires a touch on the switch). The
metal between the electrodes should
not flow, because if it does so the weld
has been too long. A little practice
will soon produce good results.

For the benefit of readers interested
in the subject of spot welding, a short
article will be published in the next
issue of PRACTICAL MECHANICS giiTing
particulars of how the battery -operated
spot welder described above can be

adapted for use on A.G. mains. The chief
additional component required is a transformer,
and details of this will be given in the article.

Radio Frequency Crack Detector
THE accompanying illustration shows the

G.E.C. Radio Frequency Crack Detec-
tor, M.914, which will indicate the presente
of cracks and seams in ferrous or non-
ferrous metal parts, and will also indicate
depths from o.00rin. to o25in. Compared
with other methods it is Ciuick and certain,
eliminating the variable curacy that is an
inherent weakness of visual inspection. It
is direct reading, no interpretation being
necessary, after setting it can be operated
by unskilled labour, and it allows a rate of
inspection that is suitable for rapid produc-
tion -line testing work.

Operation depends on the facts that R.F.

currents travel on the surface of materials
and that any surface crack will interfere with
the flow of current. The material to be
tested is passed through a coil that forms
part of a tuned circuit, and the alteration
of the frequency of the circuit due to cracks
operates frequency selective relays ; these
cause a lamp to light, and the depth of the
crack is indicated on the dial of the
instrument.

Applications.
There are applications for this crack

detector wherever bar stock, wire or strip
from 4o S.W.G. are to be tested, and also
for the testing of round or hexagonal
material, tubes, angles and channels within
the same limits of size.

Radio Frequency
Crack Detector.
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New M.G.M. British Studios
Particulars of the Electrical Power Equipment and Other Studio Requirements

AT the present time the British film
irichistry is much concerned with
securing an international outlet for its

productions. In particular, the aim is to sell
in the American market. To achieve uni-
versal exhibition the productions must be
inherently suitable ; but the best films in the
world ultimately depend for their success on
the services of an international sales organ-
isation that can guarantee release in those
countres where a film is likely to have a
popular appeal.

Among the companies making films in this
country, M.G.M. British Studios, Ltd. have
the advantage of operating a long established
international sales organisation. It was this
that ensured the success of M.G.M. British -
made films in America and elsewhere.

M.G.M. production in this country started
in 1937 with " A Yank at Oxford "-a film
which had a notable reception in America.
Subsequent M.G.M. productions enjoyed an
equal success both in America and other
countries. Films like " Good-bye, Mr.
Chips," " The Citadel," and " Perfect
Strangers," although typically British, were
almost as widely acclaimed in America as
in this country.

Because M.G.M. British Studios, Ltd., are
in the happy position of being able to make
films that are guaranteed general release in
America and throughout the world, there is
no need to restrict costs to a level that
results in a falling short of the highest
present-day standards.

The certainty of an international outlet,
together with vast production resources at
Culver City, California, which can be drawn
upon for British production, means that
M.G.M. can definitely ensure the quality of
future output.

Expansion of Studios
Looking ahead during the war, M.G.M.

decided to expand extensively their produc-
tion schedule, and in 1944 acquired some new
studio buildings at Boreham Wood, Elstree,
Herts. Being at that time used for aircraft
prOduction, the buildings were very incom-
plete as studios. Construction had com-
menced in 1938, but was stopped by the war,
and the site taken over by the Government.
It was released some Months ago, and now
every effort is being made to have the studios
in action by the latter part of 1946.

Building construction is being carried out
by Sir Robert McAlpine and Sons, who were
responsible for the original buildings.

Messrs. Guy Morgan and Partners are the
Architects and Consulting Engineers for
M.G.M. They are being advised techni-
cally by Mr. Sidney Moore-asSociated with
M.G.M. of Culver City-who has come to
this country to give the British technician's
the benefit of his long and extensive experi-
ence of Hollywood practices.

When completed, these studios will be the
most modern in Europe, if not in the world.
The area of the site is about los acres.

The total stage capacity will be. 8o,00o sq.
ft. distributed between four studios. At the
present time three studios are being pre-
pared. Each contains a stage having an area
of 20,000 sq. ft., that is rooft. by 2ooft., with
45ft. head room. In two of the studios the
whole area of the stage may be used for a
set, or it can be divided into two separate
stages of 8,000 sq. ft. and 12,000 sq. ft.
respectively. Thus the total stage capacity
of the three studios can be arranged to

provide three, four or five areas to meet vary-
ing production requirements. Ultimately a
fourth 20,000 sq. ft. divisible stage will
become available, thus providing a final studio
area of 8o,000 sq. ft., and a maximum number
of seven stages.

The activities of the studios have to
be supported by administrative offices,
workshops, projection theatres, sound record-
ing rooms, " still " photographic studios,
stores, dressing rooms, restaurant, and so
forth.

To meet the heating, lighting and power
requirements of the studios and ancillary
buildings a large boiler house and a com-
prehensive electrical power plant are being
installed.

Electricity is indispensable to the making
of films. Not only is it the source of the
vast amount of light needed to illuminate
the sets, and for sound recording, but it
is also essential for general utility lighting,
power for compressors, pumps, workshop
equipment, projectors, labatory apparatus,
tabulating machines, and for a variety of
both everyday and specialised applications.

With studios of this magnitude, the
demand for electrical power is considerable.
The greater part of the electrical demand
is occasioned by the supplies to the studios
themselves, where the major requirement is
for lighting, especially as the production pro-
gramme planned aims at using colour for
most of the films. Colour photography
needs an intensity of lighting of roughly
three times that required for black -and -white
photography.

Air-conditioning Plant
Another important use of electrical power

is for the motors and equipment associated
with the air-conditioning plant. To achieve
the finest photographic results, it is essential
that the studio atmosphere should be pure
and dust free. Also, in this country every
precaution must be taken against the entry
of fog and mist. Production schedules are
skilfully planned to achieve maximum out-
put, and producers cannot afford to waste
precious time by tolerating delays occasioned
by misty studio atmospheres. To this end,
the air-conditioning plants are designed on
the Plenum system, whereby the studio
interior is maintained always at a pressure
slightly higher than that of the outside
atmosphere, hence there is a permanent
leakage of air from the studio at a pressure
which prevents the ingress of the ambient
air. The intake air is washed and condi-
tioned by plants which are the most effec-
tive it is possible to devise. To guard
against delays arising as the result of the
accidental ingress of fog, extractors are avail-
able to restore rapidly the requisite internal
atmospheric conditions.

The studios also make use of special
effects machines, such as the huge fans
developing artificial wind, the pumping
plant required for producing rain, and the
special lighting equipment to produce
lightning effects. All these machines are
operated electrically.

Well-equipped Workshops
For building the sets and constructing

mechanical and electrical devices essential
to production, well-equipped workshops are
being provided. There will be -a carpen-
ter's shop, responsible for a high percentage
of the set construction work ; and a machine

shop, primarily concerned with the produc-
tion of the variety of mechanical devices
needed for special cinematic effects, but also
engaged in general studio and equipment
maintenance. Both these shops will contain
modern machinery, electrically driven, the
whole installation being designed to meet
urgent production requirements with the
utmost speed.

Electrical power is required for the elec-
trical machinery in the pattern shop, where
the plaster work is carried out ; the ward-
robe, which uses electric sewing machines,
electric clothes cleaning machines, and a
large number of electric pressing irons.
The mike -up department employs a large
number of electric hair dryers, tongs, and,
in fact, all the elaborate electrical equipment
of an expensive coiffure establishment.

In the " still " photographic studios, which
turn out a vast number of prints, often at
short notice, electricity is used for such
apparatus as guillotines, rotary copiers, and
mercury vapour lamps.

The electrical power requirements are to
be met by providing a low voltage A.G.
supply for general power- and lighting, and
a low voltage D.C. supply for stage lighting
and equipment.

Electric Power Plant
Incoming supply is received from the

North Metropolitan Electric Supply Co.'s
kV system, and for general power and

lighting is stepped down to 400/220 volts by
two- 500 kVA transformers. These trans-
formers, and associated switchgear, were
already installed when work on the studios
was recommenced, and were in use through-
out the war for the aircraft production plant
operating on the site.

For the D.C. supply to the studios a
comprehensive scheme involving transform-
ers, high voltage switchgear, motor gen-
erators, low voltage switchgear, and a
specially designed aluminium -bar distribution
networ'e- is required.

Messrs. Crompton Parkinson, Ltd.
(Chelmsford, Guiseley, etc.), and their
associate, The British Electric Transformer
Co. Ltd., are supplying the equipment, and
the whole scheme is being engineered and
carried out by the Contract Department of
Cromaton Parkinson.

The scheme entails three B.E.T. 1,600
kVA 3 -phase transformers for stepping
down the incoming i I kV supply to 3.3 kV
for the input to A.C. motor-D.C. generator
sets. The transformers will be of the ON
outdoor type, connected delta/star, fitted
with off -circuit tapping switch, anti -vibration
pads, conservator, double float Buchholz
relay, silica -gel breather, and 6in.-dial safe -
load indicator.

For controlling the 3.3 kV side of the
transformers, and the A.C. motors, Cromp-
ton Parkinson are supplying a 9 -unit,
3.3 kV, air insulated, horizontal draw -out,
truck type cubicle switchboard, having a
certified breaking capacity of 75 MVA. The
transformer circuit breakers are manually
operated, but the motor feeder breakers are
'solenoid closed. Rectifier equipment for
solenoid operation is being installed, together
with a 36 volt tripping battery.

For A.C.-D.C. conversion, six Crompton
Parkinson motor generator sets will be in-
stalled in a substation. Each set comprises
a 3.3 kV auto -synchronous motor driving
two 25o kW, 120 volt D.C. generators; giv-
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ing an output of,,,,,uo kW, 240 volts, 3 -wire
D.C. The three machines are directly
coupled, with the motor in the centre, on a
common bedplate.

The auto -synchronous motors will be
designed to operate at unity power factor
at all loads from no load to full load, with
fully automatic control.

The transformers and motor generators
are designed for the overloads permitted by
the relevant British Standard ; but in addi-
tion, to meet special demands, they will be
capable of carrying too per cent. overload
for 15 minutes, under certain conditions.

The D.C. supply is essential because the
greater part of the set illumination-particu-
larly when making colour films-is derived
from arc lamps which are required to func-
tion silently and without variations of light
intensity. Arc lamps are very sensitive to
a ripple in the supply, which causes them to
develop a hum. This would be highly
objectionable as it would be readily picked
up by the microphones on the set, hence
the generators are being specially designed
for the minimum ripple. In addition, a
smoothing system of laminated chokes, and
condensers, will be installed in the outgoing
D.C. feeders. These methods of minimising
ripple will obviate the use of the costly and
cumbersome portable chokes necessary in
most of the studios throughout the world.

An elaborate 20 -panel D.C. switchboard
will control the output from the generators,
and the outgoing feeders to the studios.

Three Circuits
The outgoing feeders will be 3 -wire, and

consist of aluminium bars. The feeders are
to be carried overhead to the studios, hence
the use of aluminium lessens the weight to
be supported, and is economical. Inside
the substation the conductors will be sup-
ported from the ceiling and will pass to the
studios mounted between the truss members
of the roof construction of a covered way.
There will be three 240/120 volt feeders
to a studio, and each will supply a separate
distribution main made up of aluminium
bars mounted at high level on brackets fixed
to the grid steelwork above the stage.

Two of the circuits will each have a
capacity of 15,00o amps, thus providing a
total capacity of 30,000 amps for general
stage lighting.

This capacity is to be provided in conse-
quence of three of the four stages being
divisional, and therefore available for shoot-
ing two colour sets at the same time. Also
the feeders are to be designed with a view
to extensions for future stages.

Each studio distribution main, or bus -
bars, will encircle the entire stage at run-
way to feed eight distribution centres at
various points of the stage. At each dis-
tribution centre there will be a 3 -wire
switchboard made up of a main 2,000 -amp.
air circuit breaker ; four 400 -amp. air
circuit breakers, and three 400 -amp. con-
tactors controlling sub -feeders, together with
two 3o-atnp. air circuit breakers for low
current supply. The 400 -amp. contactors are
remote controlled from a portable panel
on the stage floor, for the purpose of
obtaining blackouts and other effects.

Special Effects Supply
The third stage circuit-Aulte separate

from the other two-will have a capacity of
4,00o amps., and is to be used for " special
effects " supply, such as lightning and dim-
ming ; and apparatus requiring special vol-
tages. This circuit will be separately
supplied from one of the generators through
a set of busbars, distinct from the main bars,
and to which a generator can be indepen-
dently connected by means of a throw -over
switch. The generator field will be remote
controlled from the stage to enable the
voltage on the circuit to be lowered for dim-
ming shots. It will also be used for special
effects where the large amount of current
required might interfere with other shooting
companies, or when lower or higher voltages
are needed.

The aluminium bar mains are to be pro-
tected by a substantial perforated sheet metal
cover. Expansion links consisting of foli-
ated aluminium will be provided where
necessary, to avoid any undue stress or dis-
tortion arising from expansion caused by
the heating of conductors.

The whole of the substation and distribu-
tion equipment has been designed to meet
the power requirements of the studios where
production arrangements may necessitate
the plant being heavily loaded for many
hours a day.

We are indebted to Mr. Ben Goetz,
Chairman and Managing Director of
M.G.M British Studios, Ltd., for permission
to publish this information, and to Mr.
Sidney Moore, and Messrs. Crompton Par-
kinson Ltd., for its compilation.

Items o
" Pumping Without A Pump"

THERE are many applications of pumping
in industry, but it is not necessary to

install a pump for intermittent use if com-
pressed air is available. The automatic unit,
shown in the accompanying diagram, shows

Safety
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rank

Compressed
Air

1 I c
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rank

Diagram illustrating the working of the
compressed -air pump.

how liquids can be pumped from one level
to another by this method, using only the
two containers necessary to hold the liquid.

The lower tank, which may, of course, be
quite a considerable distance from the higher,
must be designed to withstand the maximum
air pressure necessary to force the liquid to
the required height, and the fitting of a safety
valve is a wise precaution. The lower tank

Interest
can be filled either through a supply pipe
or by means of a funnel as shown. When the
necessary quantity of liquid has been passed
into the tank, the filling valve is closed and
compressed air is admitted to the surface of
the liquid. This has the effect of forcing the
latter into the internal pipe, and up the
delivery main to the high level tank. If
desirable, gauge glasses can be fitted to show
the level of the liquid remaining in the lower
tank.

The air pressure required can very easily be
calculated. If water is the medium to be
handled, the pressure is merely .434 x total
lift, plus friction.

For any other liquid, specific gravity must,
of course, be taken into account.

The time taken to empty a tank of given
dimensions with a specified size of air
compressor can also easily be calculated by
using simple rules. Having decided upon
the pressure which will be required, the
volume of free air necessary to fill the lower
tank at this pressure and so displace the
liquid is. very quickly arrived at.
Handling Acids

It will be realised that in chemical processes
this method of handling acids and other
corrosive liquids is very convenient. Any other
type of pump would, of course, require to be
manufactured of very special and expensive
materials.

Another use for compressed air based on this
principle of displacement is the emptying of
barrels, drums and other small containers.
In this case great care must be taken that the
very low pressure required is not exceeded,
as such small vessels are usually not designed
to withstand more than a few pounds per
square inch pressure. Naturally, a screwed
fitting is required to prevent the escape of
the compressed air.-" Broomwade" News
Bulletin.

Reflectoscope Detects Flaws
ACCORDING to a recent announcement

by Dr. Floyd A. Firestone, of the
University of Michigan, supersonic sound -
waves are being used by the newly devised
" Reflectoscope " to detect flaws in solid
materials.

The reflectoscope uses a quartz crystal to
transmit short sound pulses into the material
to be tested.
An Automatic Bottle Sealer

E have just had the opportunity of
inspecting an efficient bottle -sealing

device which is being manufactured in Aus-
tralia. As shown in the accompanying illus-
tration, the detachable device is clipped
round the neck of a bottle, and the spring -
controlled handle, when pressed down, lifts
up the sealing cap to allow the contents of
the bottle to be poured out. The bottle
shown in the illustration is of the crown

type, but the new
bottle sealer can
be made to suit
any type of bottle.
The inventors of
this automatic
bottle sealer wish
to dispose of the
invention, either
by direct purchase
of the patent or on
a royalty basis.

Any firm or
reader interested
should communi-
cate with Messrs.
Ings and Lakey,
Rosemount Hotel,
Fitzgerald Street,
North Perth, Wes-
tern Australia.

The automatic bottle
sealing device.
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Transformer BuildinA
The Design

FEW of the smaller electrical appliances
within the scope of the amateur con-
structor offer a better return, and

surer results, from his efforts than the trans-
former. Its design can be calculated and
its working characteristics predetermined
within close limits, while the constructional
work it entails is of the very simplest.

Technically speaking, the term " trans-
former " can be used to describe apparatus
widely differing in principle and operation ;
there are rotary transformers, static trans-
formers, voltage transformers, current trans-
formers, etc., with further variations in the
way of auto -connections and independent
windings. It is correct to speak of rotary
transformers only for direct current opera-
tion, their purpose being to transform direct
currents from one voltage to another. Static
transformers are those which deal entirely
with alternating currents or the transforma-
tion of one alternating voltage to another.
Apparatus itself, from direct to alternating,
or vice versa, comes under the description
of converters, and should not be confused
with nansformers.

Fig. t. Diagram of a rotary transformer.

Rotary Transformer
The rotary transformer, shown in diagram

in Fig. r, is used for stepping up or stepping
down direct currents from one voltage to
another, and is a running appliance similar
in construction to a direct -current -electric
motor but having two windings on its
armature. One of these functions as a motor
winding, the other as a generator winding,
the latter being connected to a separate com-
mutator and set of brushes. By this means
an cutout voltage differing from the input
volts can be obtained according to the ratio
existing between the turns in the two arma-
ture windings. Machines such as these
naturally involve a considerable amount of
work and skill in fashioning the running
parts ; also, they are subject to wear and
tear which is absent entirely from the static
or A.C. transformer. The latter is an abso-
lutely stationary device ; there are no moving
parts. But energy in some form must be
supplied to it as an input before any output
is possible. If connected to a D.C. circuit
it will not function as a transformer at
all. What, then, is the form of energy com-
municated to it when connected to an A.C.
circuit?

There is no visible motion with which
we are accustomed in the case of most elec-
trical and mechanical devices. The answer
to this lies in the fact that although motion
is unquestionably present, it takes the
invisible form of a rapidly oscillating mag-
netic flux in the molecules of the iron core,
and these in their turn cause strong reactions
in the stationary copper coils surrounding
the core as the flux threads them first in
one direction and then the other at a high
rate of speed. In the rotary transformer it
is the armature coils that move in a station -

and Construction of Small Static Transformers

By A. H. AVERY, A.M.I.E.E.

ary magnetic field; in the static transformer
it is the magnetic field or flux which moves
through a system of stationary coils. The
two ideas are expressed in Figs. r and 2.

Armature Windings
The D.C. rotary transformer in Fig. r shows

two armature windings on one core, rotating
together on one shaft, the motor commutator
and brushes in connection with one set of
windings, the generator commutator and
brushes at the opposite end. The fields are
excited by the input current which drives
the armature also as a motor. Motion is
represented by the curved arrow and
remains continuously in one direction. In
Fig. 2, which is a conventional diagram of
a static transformer, all the parts-namely,
iron core, primary and secondary coils-are
stationary and it is the magnetic flux that
moves rapidly to and fro through them with
every reversal of current in the primary coil,
the rate of motion responding to the fre-
quency of the supply, usually 5o cycles per
second, or 3,000 cycles per minute. The

Fig. 2.-Conventional diagram of a static
transformer.

flux speed is thus easily comparable with
the rate of armature revolution in the D.C.
type of transformer. If a static transformer
were connected to a D.C. supply there would
be no motion of the flux after the instant
at - switching on or off, hence there would
be no reaction or transformer effect in the
coils.

General Form
Confining attention particularly to the

static transformer in this article, being
simplest of almost all electrical devices to
build, one can next consider what general
form they take in practice. The diagram
in Fig. 2 represents a circular ring -shaped
iron core, the most symmetrical shape that
would naturally suggest itself, and, in fact,
the one adopted by early experimenters. It
presents rather obvious disadvantages, how-
ever, from the maker's point of view when
it comes to hand -winding a large number
of turns of wire, all of which have to be
threaded through the centre of the ring.
This would take a long time, and inevitably

..... ......

lead to rather an untidy finished appearance
as they could not lie closely on a curved
surface. Practical considerations soon
decided, therefore, that a plain straight core
was necessary to accommodate the coils.
Why not, therefore, a plain straight core like
that of the induction or spark coil ? This
form proved easy enough to wind, _but
resulted in unexpected difficulties, the chief
of which was excessive magnetic leakage
owing to the great air -gap existing between
its two ends. Every magnetic line generated
in an iron core by reason of current flowing
round an exciting coil has a complete circuit
of its own. Fig. 3 illustrates this. Current
from the battery flowing through a coil
wound over the iron gives rise to a magnetic
flux, one line of which is indicated. All
lines leave the coil at one end and re-enter
at the other. In completing their circuits
they find an easy path through the iron,
but a much more difficult one where they
emerge into air, the result being to reduce
greatly the number of lines set up by a
given excitation. The same magnetising
power of the coil can be used to far greater
effect if the ,length traversed through air
can be shortened. In other words, instead
of an " open " magnetic circuit, a closed
circuit should be aimed at, so that the lines
encounter the least possible resistance.
Since the circular form of closed core is
open to objections already pointed out, the
alternative is a core of rectangular shape,
such as Fig. 4. Here the magnetic lines
have an all -iron path and the exciting coil
lies on a straight limb, making it easy to
wind, so that two distinct advantages have
been secured. But still the transformer
would not be easy to wind if the core were
made in one piece, owing to the necessity
of threading the wire through the centre
opening. The idea of building the core in
separate parts was the next step forward,
the result being a two-piece construction,
as Fig. 5.
Independent Coil Winding

This allows of the coils being wound inde-
pendently, insulated, and afterwards slipped
over the straight limb of the core, thus
effecting a great saving of time. Eventually
it was found possible to further reduce the
cost of construction by building up the sides
of the core from straight slips of steel sheet,
after the style of Fig 6, since this entails
the least possible waste of material and calls
for no special tools or dies.

These are the stages by which the " core "
type of transformer was arrived at, a form
still very popular and as efficient as any.
There is another forin preferred by some,
known as the " shell " type, Fig. 8. In this
it is the centre limb that receives the
coils and the magnetic flux after threading
them divides up the right and left at the
ends, returning by the yoke or outer shell.
Since the shell thus carries only half the

Figs. 3, 4, and 5.-Diagrams indicating magnetic flux, and shape of transformer core.
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total flux its sectional area can be reduced
to half that of the centre limb. Stampings
for these cores are obtainable in two forms,
one a " TU " shape, the other an " EI "
combination, Figs. 9 and to.

The positioning of the two coils, primary
and secondary, on any of the foregoing
cores is a matter of some importance. In
the shell type both coils naturally are
wound on the centre limb, and there is no
choice of position, but in the core type two
arrangements are possible. For the sake of
symmetry one would naturally incline to-
wards putting the primary on the 'one
limb and the secondary on the opposite one,
but there are objections to this course, not
at once apparent. If Fig. 7 is examined,
where this method is illustrated, with the
primary and secondary coils separated on
opposite limbs, it will be clear that the
magnetic lines generated by coil P will have
a tendency, when heavily loaded, to leak
away, as shown by the dotted lines, so that
they do not wholly thread the other limb
of the .core, but leak away on shorter cir-
cuits without threading the secondary coil S.
Any loss so entailed upsets the true voltage
ratio between the two coils, and the " regu-
lation " of the transformer suffers accord-
ingly. The best practice, therefore, is to
wind both the primary and the secondary
coils en one and the same limb ; this
restricts the magnetic leakage effects to a
minimum. With the same object in view
the secondary coil should be wound next
to the iron core, with the primary coil
encircling it.

Laminated Construction
In all alternating current devices and

transformers in particular, there is a reason
for using thin stampings instead of solid
bars or castings, as a laminated construction
checks the formation of heavy cross cur-
rents in the substance of the core when it
is subjected to an alternating magnetic
flux. These, known as " eddy currents,"
would cause serious heat losses, and it
would be impossible to keep the temperature
of the whole transformer down to a reason-
able figure without this precaution. Cur-
rents such as these circulate in a direction
at right -angles to the flux in the core itself
(see Fig. r), and as they are generated
at very low voltages a relatively small resist-
ance in their path reduces them to a harm-
less extent. When the stampings are suffi-
ciently thin, the natural scale or oxide on
their surfaces forms almost sufficient
resistance by itself, but in practice it is
usual to give additional protection by coating
one side of the stampings with very thin
paper, or spraying them with a special
insulating varnish.

Not only must the iron core be laminated,
therefore. but the choice of material from
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Figs. 6, 7 and 8.-Various types of transformer cores, and disposition of windings.

which it is built is of importance. A definite
magnetising force produces a much greater
response in some grades of iron or steel
than in others. Materials having a high
" permeability " are, therefore, essential, and
equally so is the ability of the iron to follow
the rapid reversals of flux directions with
as little lag as possible. Magnetic lag, or
" hysteresis," means a loss of energy and
lowers the overall efficiency as well as
increasing the core temperature. Fig. 12
serves to illustrate both these points. An
alternating magnetising force applied to the
core first in the direction + H causes a
response in the iron indicated by the curve

Figs. 9 and I0.-Two forms of transformer
stampings.

Eddy
Current's

Fig. H.-Showing the formation of " eddy
currents" in a solid iron core.

a b. When the exciting current dies down
again to zero before reversing, the magne-
tisation does not fall to zero, but remains
at some value c, a little higher than the point
a where it is started. This is due to a
certain hardness or " retentivity " of the
iron. A further magnetising current, d,
therefore becomes necessary in the opposite
direction, H-, before the iron can be
brought to zero condition again. The same

Fig. 12.-(Left)
Diagram represent-
ing hysteresis loss.

Fig. 13.-(Right)
Comparison between
the sizes of stampings
for two radio trans-
formers of equal
c-apaOty. The large
one is of silicon steel,
and the other of

nickel -iron alloy.

ri,

thing happens with the second half cycle
of magnetisation, when current is reversed
through the exciting coil. The results, if
plotted out in the form of a complete curve,
give a figure representing hysteresis loss in
one complete cycle of magnetisation. The
closeness or openness of this F -shaped
curve represents magnetic friction, and is a
measure of the suitability of the iron for its
purpose. The smaller the area enclosed by
the curve, the fewer watts will be wasted in
iron losses and the higher the overall effi-
ciency.

Material for Stampings
Although "Stalloy " may be regarded as a

standard material for use in transformer
cores, x, good deal of interest centres round
some of the newer alloys of nickel and
aluminium with iron, such as " Perm -
alloy," " Perminvar," " Mumetal," " Radio -
metal," etc. Some of these have extra-
ordinarily high permeability values at .the
lower magnetising forces. Others possess
an extremely small hysteresis loss, a feature
which is highly important from the de-
signer s point of view in connection with
radio work. Here the frequencies are
much higher than those met with in com-
mercial transformers. Their use in such
work also permits of a striking reduction in
weight and dimensions. For instance, the
drawing to scale in Fig. 13 shows the com-
parison between the sizes of stampings for
two rato transformers of similar output
capacity, the large one in ordinary silicon -
steel and the other in special nickel -iron
alloy. Their relative weights are as 24oz.
to 0.64 oz.

Permeability
A curious feature of some of these alloys

is the way in which they are affected by
the presence of the element nickel in
varying proportions. The permeability of
pure iron, for instance, is gradually lowered
by adding from to per cent. upwards of
nickel until a point where the nickel con-
tent reaches 3o per cent., when the alloy
becomes practically non-magnetic. Further
additions of nickel, however, have the rather
surprising result of again increasing the per-
meability until a mixture of 78 per cent.
nickel with iron gives an alloy superior in
magnetic qualities to almost any other
known substance. A small addition of
copper, too, appears to further improve
performance_ and stabilise the properties
generally. Special alloys like these, how-
ever, are expensive, and their utility lies
more in the line of radio work, where low
magnetising forces, audio -frequencies, and
minimum possible dimensions count largely.
For general industrial work, Stalloy, or
silicon -steel, practically holds the field.

(To be continued)

REIRESHER COURSE IN MATHEMATICS

8/6 by post 9/ -
From t GEORGE NEWNES LTD.

Tower House, Southampton Street, Strand, W.C./
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Two Useful Ladders
Constructional Details of Handy Appliances for Household
or Garden Use. By " HANDYMAN '',

MANY uses can be found in the house Marking Out the Sides
and garden for the two small ladders
shown in the accompanying illustra-

tions, and which any handyman should not
find difficult to construct.

4.;

(Nt

/2"

The first parts to take in hand are the
two side pieces, Fig. 2, each of which is
shaped from a 2ft. toM. length of wood,
3?,in. wide and in. thick. On the side of

one piece, mark out the slant-
ing lines for the position of the
treads. These lines, and those
at the top and bottom ends,
slope at an angle of 3o degrees,
and they can be marked out
with the aid of a set square.

With a tenon saw cut through
the wood on the three pairs of
sloping lines to a depth of yin.,
and, with a chisel, remove the
wood between the saw -cuts to
form recesses yin. deep. Saw
off the top and bottom ends,
and then mark out and finish
the other side piece in the same
way, except that the slanting
lines must slope the opposite
way across the wood.

The treads can be prepared
next, and these are sawn from
wood lin. thick to the dimen-
sions given in Fig. 3. Fix the
treads in place with two stout

Fig. 2 .-Details of sides, and hinged back support.

The light step ladder, shown
4f -in Fig. r,

is particularly handy for odd jobs in the
house. There are three treads and a top
board, and ordinary planed deal can be used
throughout.

Fig. 5.-Side piece and front view
of a 6 -step ladder.

Fig. 1.-The completed folding step -ladder.

must have the top edge planed to the same
angle as the top of the side pieces.

For the top board (Fig. 3) use wood lin.
thick, and nail this in position so that an
equal amount overlaps on each side. To
complete the ladder, fix two pieces of strong
rope, each about 2ft. long, and knotted at
the ends after passing through the holes in
the sides, and back pieces.

Tread

vt

/2"

Top bo rd

/4"

Fig. 3.-Part side view of ladder and details of treads
and top board.

nails driven in through the side pieces, as
indicated.

Hinged Back Support

Fig. 4.-The ladder in use.

For the back sup-
port of the steps (Fjg.
2) two pieces of 2.1in.
by in. wood will be
required, each aft. 3M.
long, and to these are
screwed the two cross-
pieces which are zin.
wide and .in. thick.
Make a in. Me in
each piece just above
the lower crosspiece
to allow a piece of
rope to pass through.

The part A, which
is nailed to the back
of the side pieces at
the top, is t2in. long
and jin. thick, and to
this part the back
support is, fixed, bytwo iron hinges,
which are screwed in
position.

This back part

f

Fig. 6.-Top end of
side piece for the
longer ladder shown

in Fig. 5.

The finished steps can either be painted
or the wood can be left bare, as preferred.

Light Garden Ladder
This ladder, which is intended for garden.

use, can be made throughout with deal ;in.
thick. Siit- treads are provided, and also a
top cross -rail, which allows the ladder to
be placed against the window frame of a
greenhouse or other outbuilding, a's shown
in Fig. 4.

The two side pieces are 5ft. 9in. long and
3+in. wide, and each piece is marked out
with sloping lines to the dimensiOns given
in Fig. 5. Note that the lines on one piee
slope in the opposite direction to that
on the other piece. , Each pair of
lines should be exactly ;in. 'apart. With
a.tenon saw and chisel cut recesses .in. deep
to receive the ends of the treads. Saw the
bottom ends of the side pieces to the same
angle as the recesses, and then shape the
top ends as indicated in 'Fig. 6.

(Continued on page 67.)
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THE WORLD OF MODELS

The Mayor of Barnstaple (left) opens the
Inglenook scale model railway on V.E. Day.
Mr. A. M. Carpenter, the owner and builder,

is on the right.

ALTHOUGH the town of Barnstaple
has a population of, only 14,00o, it
has the of having more

railway stations than any other town-per
head of population-in the British Isles. It
is served by the Great Western Railway
and the Southern Railway, and the stations
are Town (S.R.) and Junction (S.R.) and
G.W.R.

This, however, is not the only feature
that is interesting in Barnstaple, because,
apart from being a very pleasant place
indeed, famous for the manufacture of good
furniture and pottery, it also boastS a most
attractive gauge t model railway, and it is
with this feature of Barnstaple that I propose
to deal in this article.

A Fine Model Railway System
To Mr. A. M. Carpenter, of " Inglenook,"

Park Lane, Barnstaple, goes the credit for
a model railway system which is at once
a triumph of ingenuity and a conquest of
circumstances that presented great diffi-

By MOTILUS"

An ingenious Model Railway

System at Barnstaple : Model
Making in Canada

time. It, has been during the war years
that he has struggled with his idea, which
primarily was an interest for the amusement
of his only son, but now it is a genuine
hobby for father!

From odd parts, pieces of scrap, and
timber from butter and orange boxes, he
has built his railway, and it now stands
complete in a most picturesque setting-
the garden at " Inglenook "-a system
measuring no less than 22oft. in its entirety,
with its Waterloo Station,' goods sidings,
engine sheds and accessories of every kind
to delight and surprise the keenest of model
railway enthusiasts.

Entrance to the Goods Yards from the tunnel on the Inglenook Railway.

culties, the first big " circumstance " being
the scarcity of engineering supplies in war -

Arriving at Penhill Point on the Inglenook Railway.

Hundreds of boys have already had the
privilege of working this fascinating system,
and the garden at " Inglenook " oft -times
resembles a fairground with delighted
youngsters of every age.

Mr. Carpenter is resident manager of the
Barnstaple Gaumont Palace-a full-time job
in itself-but he is full of enthusiasm for
his railway, and rightly so, for it is an excel-
lent effort, which earns him congratulations
from the model engineering fraternity. He
has, in addition, under his organisation one
of the largest junior clubs in the south-west
of England.

The gauge of the model railway is On. --
gauge t-and there are both steam and
electric locomotives, with a complete mail
train, every device being incorporated. The
permanent way is ballasted in the profes-
sional mariner, and the stations arc peopled
with realistic little figures.

Rolling Stock
His rolling stock consists of six coaches-

a complete L.N.E.R. train-anti six coaches
for a complete G.W.R. train, and also an
L.M.S. mail van. Goods rolling stock com-
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prises five wood brake vans and five tin-
plate brake vans, also three petrol and milk
tanks and five wood super detail goods trucks.
As for locomotives he has the Sir Sam Fay,
electric, converted from clockwork, an
Atlantic 2-6-o in electric, a Great Central
4-4-4, electric converted from clockwork,
and a Preciirsor tank locomotive, electric
converted from clockwork. In addition there
are two coal-fired L.N.E.R. locomotives. .

The system. contains the innovation of
an airport, complete with runway and
'planes, and the central electric control panel
is very creditably made and wired.

Mr. Carpenter has been good enough to
supply me with an excellent plan whic4
shows the distribution of the main build-
ings, the town of " Inglenook," with its
bridge, church and market place, the large

terminus station, and also the .position of
the airport, with its hangars, runways,
flying control and outbuildings. From this
plan (not reproduced) it can be seen that
the railway is complete with telegraph poles
and wires, bridges, tunnel, fencing, signals
-even miniature wind sleeves.

Some of the accompanying photographs
were taken on VE Day-the day on which
the Mayor of Barnstaple officially opeacl
Mr. Carpenter's railway on its completion.
Over 4,000 people paid for admission, and
the sum taken for charity during the after-
noon amounted to over £35.

(Above) View showing
Waterloo Station on
this attractive out-of-

doors railway.

(Left) Vieth of the
village of Inglenook.

Two other attractive
views on the Inglenook
railway, showing
(above) one end of
Waterloo Station, and
(left) a local train
entering Penhill

. Station.

Model Making in Canada
A Canadian " sidelight on the model

hobby comes from A. H. Jones, of Toronto,
who writes: " While in England with the
R.C.A.F. I became a reader of PRACTICAL
MECHANICS. I have just received from a
friend in Manchester some recent numbers
(it is not obtainable over here), in which
I notice with great interest on " Motilus's "
page some photographs of models of war
cars made by Bassett-Lowke. I am engaged
on a similar job at Vincent De Vite Studios
for our War Museum at Ottawa, and I
enclose a photograph of the first I have com-
pleted. It is a Dodge, Chrysler `Peep'
of ton, 4 x 4, to 8th scale. All details,

even to the hoses of the windscreen wipers,
are included. The tyres were my toughest
job, and were eventually made out of wood
and cardboard.

" These are boom times here in amateur
model craft sales. Every boy seems to have
the price for a gas -powered job. The little
engines. are made here in Toronto and sell
for $t8 to $40 each. Gas -powered cars
arc not as popular here as they are in the
U.S.A.-possibly because of track facilities
being lacking. Latest record for a miniature
car is over 115 miles an hour!

" The model railroad fans are legion, but
able to do little at present because of short-
age of supplies. I am a member of a small
gauge ".o" club, and we cannot get any
track at all.- No locomotive kits are avail-
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able, and only a few car kits at very high
prices. Strikes in the U.S.A. and a copper
and brass works strike here have hit us
badly. There is a slight amount of H.O.
gauge equipment available-at a price! I
have catalogues from Mantua, Walthers,
Varney and Lcbaugh, but all marked " not
available " at present. Walthers are featur-
ing their polydrive locos. These have a
worm drive to each driver axle, thus the
side rods are " passengers." Several old-
time locos and cars are advertised, and these
seem to be quite popular. Live steamers
don't do as much here as in England, pos-
sibly because their period of out-of-doors
operation is so limited here. But I am

m..4
Mr. A. H. Jones, of Toronto, sent this picture of his
model Dodge, Chrysler " Peep" or 3'4 ton 4 x 4-

made to the scale of one -eighth.

imbued with an ambition to try
L.B.S.C.'s plans when I can get a set.
I brought a Bassett-Lowke Mogul
home with me that I made while in
the Service, and I think they will
have quite a sale over here when
available. Many Service men are
anxious to add an English train to
their toads after seeing the neatness
and compactness of the English loco-
motive. Please excuse this long tale,
but PRACTICAL MECHANICS reminded
me of some happy times in England."

No excuse needed, Mr. Jones, of
Toronto. Your letter contains some
very useful information.

Letters rom Radio -controlledf Readers Tractor
Refrigerator Details Wanted

SIR,-After reading the article on the
" Elements of Refrigeration " in the

April issue it occurred to me to write and
ask if any of your numerous readers in
England had built themselves a small
refrigerator for home use. If so I should
be grateful if they would be good enough to
let me have working sketches or drawings.

I made one from a design from a Melbourne
paper ; it was of the intermittent type and
proved to be useless, and I have been trying
to obtain a design of the continual type
worked by a small lamp.-W. F. CLOSE
(122, Truganini Road, Carnegie, S.E.9,
Melbourne, Australia.)

" Photo -electric Cells "
SIR,-With regard to the article in

the September issue of PRACTICAL
MECHANICS on Photo -electric Cells, by
P. Bousfield, I would refer to the statement
that-" remember that the intensity of
light at a said object is inversely proportional
to the distance of the object from the source
of light ; or in plain language, if you go
twice as far from the light it will be half as
strong or intense."

Surely this should read: inversely pro-
portional to the square of the distance . .

if you go twice as far from the light it will
be one quarter as strong.

I bring up the matter in case some readers
should be misled by a statement which would
appear on the surface to be inaccurate.-
PETER A. BUNCLE (Edinburgh).

SIR,-I am afraid that Mr. Buncle is
right, and I regret my slip. I should

certainly have noticed my omission when
you sent me the proofs. Please accept my
apologies.-P. BOUSFIELD (Witham).

An Appreciation : Back Issues for Dis-
posal

SIR,-Recently I had to increase my
cupboard space by disposing of my old

copies of PRACTICAL MECHANICS, and on
looking, somewhat regretfully, through these
back numbers I was struck by the way the
publication has " grown up." The majority
of the articles nowadays show a mach higher
technical level than the earlier copies, and
I wondered idly how many of the present
subscribers are old readers. Your journal
must have had a not inconsiderable influence
on their educations to enable the present
articles to be digested as a matter of course.
May the quality continue.

Incidentally, I am removing cuttings from
my old copies, but if the remainder of
magazines are likely to be of use to other
readers I should be pleased to forward them
in preference to destroying them. If they
would be willing to accept them " carriage
forward " I should make no charge for them.
-L. A. LEADEEATTER (155A, Tranmere
Road, London, S.W.18.)

[Any reader interested in Mr. Leadbeatter's
offer is invited to get in touch with him at the
address given above.-ED.]

Wind -driven Charging Plant
SIR,-I have a direct wind -driven charging

plant which works well, with one
exception. I have tried various lengths and
size of vane, but cannot keep the machine
head-on to wind. Perhaps one of your
readers may be able to give me some advice
on the matter.

The propeller is 5ft. 6in. overall length,
and the vane is mounted directly behind it.
I am wondering whether it would be
advantageous to off -set the vane slightly.-
R. TATE (13, Boothferry Rd., Howden,
Goole, Yorks.)

TWO USEFUL LADDERS
(Continued from page 64 )

Treads and Cross -rail
The treads, which are 4in. wide, have to

be sawn to different lengths, the bottom one
being 15in. long and the top one min. long.
Each tread is tin. shorter than the one
immediately below it. They are fixed in
position by ',stout nails driven in through
the sides. Two nails for each end of the
treads will be sufficient. The top and bottom
treads should be fixed first.

For the top cross -rail cut a piece of wood
'ft. 6in. long and 4in. wide ; round the
corners, and screw it to the sloping top
ends of the side nieces, as shown.

Plane the treads level with the back edges
of the side nieces, and slightly round off

the front edges of the treads.
To add to the rigidity of the ladder, screw

on two strip iron struts between the ends
of the side pieces and the bottom tread, as
shown in Fig. 5. These struts are Itin.
long, tin. wide and ,in. thick.

GEARS AND GEAR -
CUTTING

Edited by F. J. Camm.
Price Is. from all Booksellers or is. bd. by
post from George Newnes, Ltd. (Book
Dept.), Tower House, Southampton Street,

London, VV.C.2.

ASMALL firm of tractor manufacturers,
working in co-operation with the

Royal Aeronautical Establishment at Farn-
borough (Kent), recently gave a demonstra-
tion of a radio -controlled tractor at Knifton's
farm, Bentley Heath, Hertfordshire.

The radio equipment and mechanical
accessories were almost standard parts from
early models of the Queen Bee apparatus for
pilot -less aircraft.

Standing in a corner of the field, with a
switch -box in his hand, the ploughman sent
out various combinations of four radio
signals, which caused the tractor to start and
stop, turn left and right, and plough when
directed. The transmitter used had a range,
up to 25 miles, but should the idea prove
worth developing, a less powerful equipment
can be designed with a range of up to one
mile.

At the tractor end, crudely mounted on a
platform above it, was a radio receiver and
a relay box, which operated the various con-
trols of a standard tractor by means of com-
pressed air supplied by a cylinder, also
mounted on the platforin. A future develop-
ment will be either a compressor attached
to the tractor motor, or very low horse-
power electrical motor, to produce the power
for the mechanical operations.

Speeding -up Farming Operations
Mr J. C. Reach, managing director of the

company responsible for the experiment, who
thoug'n out the idea, believes it is capable
of easing and speeding many of the opera-
tions in farming routine. It is suggested that
one operator could control six tractors work-
ing in series.

This would be particularly useful on the
large farm which, at present, uses the big
caterpillar -type tractor, normally laid up
while cultivation is in progress. The team of
six radio -controlled tractors would serve the
dual purpose of the big working unit for
ploughing, discing, harrowing, etc., and when
split up could perform cultivation processes.

The present equipment operates within the
range of vision of the operator, and possibili-
ties outside this range have not yet been con-
sidered. It is clear that the radio -controlled
tractor would have most significance for the
large-scale agricultural lands of the Empire
and abroad, and then the consideration of a
-system which indicated the position of
tractors to the operator will be essential.
This should be possible in these days of
Radar.

There are, of course, many fields which
could use remote control equipment, and this
experiment has shown how easily adaptable
the equipment originally intended for aircraft
is to a tractor.
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QUERIESGA
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.

Fuse Wires : Immersion Heater
M I correct in assuming that it is permissible

to use a to amp. fuse wire in a 5 amp. fuse unit
on a 5 amp. circuit, i.e., with cable size t. 0.044. It
appears to me that fuse wires are rated at their
approximate fusing current, as I find that with a
'kW. fire (230 volts) a 5 amp. fuse wire does not last
long. What is the maximum size fuse for a
circuit using 3.0.029 size cable ?

Is a ikW. immersion heater sufficient to heat
a 3o -gallon tank ?-R. 'J. Barber (Lowestoft).

FUSE wires are usually rated on their current -
carrying capacity, rather than on their melting

current, although this practice is not invariable. In
fact, the melting current of a given size of wire will
depend to a certain extent on the construction of the
carrier into which it is fitted.

A ikW. electric fire on 230 volts will take 4.2 amps.
and a fuse which melts at 5 amps. would not last many
minutes, especially if the supply voltage, and conse-
quently the current, happened to be a shade high.
As a matter of fact, the initial current when switching
on will exceed the above value, as the resistance of the
element will be lower when this is cool.

Copper fuse wire tends to deteriorate slowly, and
eventually melt prematurely, when used to carry a
current which is much more than half the melting
current. 1,0.044 cable is rated to carry 5 amps. and
should be satisfactory for a ikW. fire, whilst 3 0.029
cable is rated at to amps. For the average fuse -holder
34 or 35 s.w.g. tinned copper fuse wire, which will
carry 5 amps. and melt at about 12 amps., is suggested
for a rkW. 3o s.w.g. being
suggested for 3'0.029 cable.

Whilst a tkW. immersion heater may be sufficient
for a 30 -gallon tank when the heater is thermostatically
controlled, it would be rather small for a hand -controlled
heater used to give an intermittent hot-water supply.
The heater would give the required hot water, especially
if the tank was lagged, but would be slow. In order
to provide sufficient hot water for a bath within, say,
one hour from cold, we would suggest a 3kW. heater
if hand -controlled.

Emulsified Wax : Glass Bottle Makers
WILL you please answer the following queries :

First, what is emulsified wax-what is
it made of, and how ?

Can you give me the name and address of a
manufacturer of glass bottles, jars, etc. ?-
F. Oard (Sutton).

I -1A

N emulsified wax is a wax which has been broken
up into small particles by some chemical method,

the wax particles being distributed throughout a
suitable medium such as water. Emulsified waxes
are not easy to make, but here, for your interest, is a
formula for emulsifying ordinary paraffin wax:

Paraffin wax .. 12 parts
Stearic acid 5
Trigamine 3
Water .. 80

Melt the wax and the stearic acid together at a
temperature of 65 deg. to 7o deg. C. Dissolve the
trigamine in the water separately at the same tempera-
ture. Then add the resulting trigamine solution slowly
to the molten wax with high-speed mechanical stirring.
A white paste fluid of emulsified paraffin wax will result.

There are many other methods of wax emulsification,
each wax having a particular method of its own. The
above method applies only to paraffin wax.

Bottle and jar manufacturers suitable for your
needs are:

Messrs. J. Kilner & Sons (1927), Ltd., Calder Vale
Works, Wakefield, Yorks.

Messrs. Lax & Shaw, Ltd., Albert Glass Works,
Hunslet, Leeds.

Messrs. Jackson Brothers (of Knottingley), Ltd.,
Knottingley, Yorks.

The International Bonk Co., Ltd., 48, Fore Street,
London, E.C.z.

The United Glass Bottle Manufacturers, Ltd.,
40-43, Norfolk Street, London, W.G.2,

Bromide Paper
T HAVE heard that it is possible to use bromide

paper in a camera, converting the negative
image thus obtained into a positive one (during
development) by a method similar to the
Dufaycolor process. Could you enlighten me as
to the chemicals used in this process ?-R. Lane
(Blackpool).
IT is quite true that a sheet of rapid bromide paper

can be exposed in a camera and developed up
afterwards, but the results are never satisfactory, since

bromide papers do not respond well to such treatment.
Neither is the chemical reversal of a bromide image

satisfactory. Usually, the reversal is only semi -complete,
and if it is " pushed " fogging or greying of the paper
results.

However, you will find interest in experimenting in
the matter. Use an ordinary two -solution metol-
hydroquinone developer (or, alternatively, a one -solution
M -Q developer).

In the case of the two -solution developer mix equal
parts of the solutions and one-half part of the following
solution :

Phenyl-thiocarbamide I part
Water 2,000 parts
In the case of the one -solution M -Q developer, the

same proportion of the phenyl-thiocarbamide solution
must be kept. The developer must be restrained by
the addition of a considerable amount of a ten per cent.
solution of potassium bromide.

Triple Stcitching
T WISH to switch a light on or off from three

different stations. Would you please inform
me how this can be done ? The lamp is 230 volts
too watts.-S. R. Valdar (Hampstead).

Mains
LampSupply

Circuit for switching a light on or off from three
different stations. (S. R. Valdar.)

FOR your purpose you could use two single -pole
two-way switches and a double -pole two-way

switch connected as indicated in the diagram.

Depositing Copper on Glass : Ferro-
prussiate Paper

() I SHALL be obliged if you will give me the
Ik. formula for depositing a film of copper

on glass.
(2) I am also interested in the formulas for the

preparation of
1. Ferro-prussiate paper.
z. Ferro-gallic paper.
Would it be possible to coat sheets or plates

of ground glass with one of the three formulas
mentioned, after mixing with gelatine or some
other suitable substance ? If so, what would be
the formula for such sensitising solution, and the
method for fixing and developing in the case of
the glass plates and the three types of paper ?-
F. G. Holmes (West Derby).
f \ THE following is the procedure for getting a

lustrous copper mirror on glass.
First of all, thoroughly clean the glass surface which

is to be coppered. Use for this purpose consecutively :
hot soap solution, dilute nitric acid, dilute caustic.
soda solution, plain water, distilled water.

Now make up a solution of copper sulphate. The
exact strength is immaterial, but it should have a
bright blue colour. Add dilute caustic solution to it
until there is no more precipitation of copper hydroxide.
Let the precipitate settle. Wash it several times by
decantation. Filter off the precipitated and washed
copper hydroxide, and make a saturated solution of it
in strong ammonia.

Now dissolve a part of phenylhydrazine in 2 parts
of water. Heat till the solution is clear. To this add
one-half of the solution's volume of the warm, saturated
solution of copper hydroxide prepared as above.
Finally, add hot no per cent. caustic soda solution
with much stirring until a slight permanent precipitate
is formed. The final liquid should be colourless or
pale yellow.

To copper the glass, heat the cleaned glass in contact
with the solution. Allow it to remain in contact with
the warm solution for an hour. Tarry matter is formed
and bubbles of nitrogen gas will be evolved during this
time. After the coppering is complete, pour off the
liquid and wash the coppered surface with plenty
of water.

The liquid may be used over and over again after
filtration.

(2) A simple formula for ferro-prussiate paper is :
(a) Potassium ferricyanide 8 parts

Water .. so

(b) Ammonium -citrate of iron (Green) .. r0 parts
Water ..

The solutions are mixed in equal parts. In this state
they will keep in the dark for about two weeks.

Paper which is coated with this solution prints white
lines on a blue ground. After exposure the print
is simply washed.

The paper should have been well sized by brushing
it over with a 5 per cent. solution of gelatine (5 parts
gelatine, 95 parts water) to prevent the sensitising
solution from sinking too deeply into the fibres.

The ferro-gallic process produces black lines on a
white ground. Four sensitising solutions are required.
viz. :

(a) Gum arabic .. 5o parts
Water

(b) Tartaric acid .. 5o 
Water

(c) Ferrous sulphate .. 3o
Water zoo

(d) Ferric -chloride ... 3o
Water zoo

Mix solutions (b) and (c). Pour the mixture into
solution (a), and then add solution (d).

Well -sized paper is brushed over with the mixed
solutions and dried. The exposure is made in the
usual manner. The exposed paper is developed by
brushing over in the following solution :

Gallic acid .. 3 parts
Oxalic acid .. x

Water Soo "
The print is finally washed with plenty of water.

A modification of this process utilises tannic acid in
place of gallic acid in the developer. It is, therefore,
known as the ferro-tannate process.

The above processes can be coated on to gelatine in
the following manner :

Dissolve 5 or 6 parts of gelatine in 95 parts of water.
Coat this solution (warm) on to glass and allow the
gelatine film to set. Afterwards, immerse the coated
glass for 5 minutes in a bath made up by adding 5c.cs.
commercial formalin solution to 20C. CS. of water. If
formalin cannot be obtained, a strong alum solution
may be used. The plates are then well washed and
allowed to dry, after which they may be coated with the
sensitising solution. The result, however, will not
be as good as that obtained by coating paper, for the
printed lines will be somewhat blurred and the colours
not as clear. The process of coating the solutions on
to gelatined glass plates is hardly worth troubling about.

Cobblers Ink : Cleaning a Spring Well
T SHOULD be very much obliged if you couldi answer the following queries :

(x) How to make approximately a pint of cobblers
ink or burnishing ink (black and brown:.

(2) I have a spring well which supplies our
drinking water. It is z5ft. deep, and during the
summer months the water supply gets very low,
but another well 5o yards away has plenty. The
spring well has not been cleaned out for over
3o years (so I am told). Would this partly account
for it, and how often should they be cleaned ?-
F. Moody (Darlington).

(\ THE ink which you mention is made on an oil -resin
1) basis and is difficult to manufacture in the

absence of large-scale plant. The following is the best
procedure to adopt:

Take a quantity of old boiled linseed oil. Place it in
an iron pot and heat it until it gives off a vapour. This
vapour will catch fire. Hence the heating should be
done out of doors. When the vapour ignites, smother
it by placing a lid over the iron pot. Then test the oil
by stirring it with a wooden stick arid by drawing it
out into threads. When it is sufficiently thick, it will
draw out into threads readily. If it does not, it must
again be heated.

Into a pot containing zo parts of this oil which has
been thickened stir in about 2 or 3 parts of powdered
resin and J part of shredded white soap. Heat the
mixture again with continual stirring until it is homo-
geneous.

To make a brown ink, stir in a mixture of burnt
amber and rose pink (in the proportion of 2 to r) until
the desired shade is obtained.

To make a black ink stir in lampblack mixed with
about a tenth of its weight of indigo or prussian blue.

A little hard wax may also be incorporated into these
inks to give them an additional gloss on rubbing.

(2) The question of the frequency of cleaning a well
depends entirely upon the exact type of well and its
mode of construction. A well which is fed with good,
uncontaminated water does not usually require cleaning,
and since the water which you obtain from your well
is satisfactory in quality we think this ruling applies

_ E
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in your case. The reason why the neighbouring well
obtains more water than your well is very probably
because there is an easier underground water -path to
the former well than there is to yours. This being
the case, you can do nothing about it, other than
constructing a new well in, perhaps, a more favourable
positiOn, or, alternatively, by deepening your own well
in the hope of collecting more water from the surround-
ing area than the neighbouring well.

But all these remarks must only be taken as
probabilities-not certainties. For a diagnosis of the
trouble, the well would have to be examined, and it is,
of course, impossible for us to do this.

We do not think that cleansing or otherwise has
anything to do with the lack of water in your well,
since a well-founded well will supply ample water
independently of being cleaned.

Silvering Mirrors
T SHALL be obliged if you will inform me of

the method of silvering mirrors, and the
chemicals required. I wish to silver a few small
squares of plate glass for use as mirrors.-
D. Large (Liverpool).
CHEMICAL silvering is not an easy job. It is apt

to give rise to disappointment at first until
experience and the necessary skill has been acquired.
There are several different methods of silvering. One
of the best for small work is the following :

Dissolve 6o grains of silver nitrate in 1 oz. of water.
Pour this solution quickly into a gently boiling solution
containing 48 grains of Rochelle salt in about r oz. of
water. On cooling, filter the liquid and make up to
12 fluid ozs. with water.

Dissolve 6o grains of silver nitrate and add ammonia
drop by drop to the solution until the precipitate which
first forms almost completely dissolves, leaving a slightly
milky or opalescent solution. Make this latter solution
up to 12 fluid ozs. with water, as before.

For silvering, mix equal volumes of these liquids
immediately before silvering, and pour the mixed
liquid on to the glass surface to be silvered. Silvering
will be complete in about four minutes, after which the
spent liquid must be thrown away.

In the silvering process it is most important to have
everything scrupulously clean and grease -free. The
glass to be silvered must have been washed with soda,
as must, also, the dish which contains it. It is advisable,
also, to use only distilled water for making -up the
solutions.

A useful tip is to dissolve lo parts of stannous
chloride in 90 parts of water and to flood this solution
over the glass to be silvered immediately before silvering,
washing off the solution from the glass with plenty of
distilled water. This pre-treatment of the glass gives -
greater evenness of silvering and greater adherence of
the silver film to the glass.

If the glass is not perfectly clean and grease -free, the
silver film will either be patchy or else it will not adhere
satisfactorily to the glass surface.

We must warn you, therefore, that silvering is a
difficult job and that it is apt to give rise to much
disappointment. However, it can be done at home,
given the necessary skill and practice.

There are other methods of silvering, many of which
are given in chemical textbooks and also in books of
photographic reference, all of which should be in your
local Reference Library.

Small Arc Welder
T WISH to make a small arc welder for use on,

say, zo S.W.G. (steel) sheets and 14 S.W.G.
(aluminium) sheets. Could you please give details
of striking voltages and approximate current
densities ? I am contemplating the use of car
batteries, which could be connected in parallel for
charging by a wind -driven generator.-F. R.
Cannon (Coningsby).
VOR a normal design of welding plant we would
I-. advise a generator capable of giving about 7o to
80 volts on open circuit, with a current_density of 75
to 15o amps. for lin. carbon electrodes, 1ft to zoo amps.
for 3/16in., and zoo to 275 amps. for tin. electrodes.

Obviously such high powers are not practicable
from accumulators, and we consider the latter source
of supply to be suitable only for occasional light welding
jobs. You might try using two 2 -volt car accumulators
in series with a copper -coated electrode of carbon about
fin. diameter. We suggest you connect a resistance of
about 0.25 ohm in circuit with the battery.

Distilled Water
WILL you please inform me of the best method,

apparatus required, etc., for producing
clean distilled water 3-C. H. Miller (Hazel
Grove).
VDU do not tell us of the quantity of distilled water

which you wish to produce in any given time.
This is a very important point. If you only want to
produce laboratory amounts of distilled water, then
any laboratory furnisher will supply you with a small
still in glass or copper. In this instance, make inquiries
of Messrs. J. W. Towers, Chapel Street (near Victoria
Bridge), Salford, or, a alternatively, Messrs. Philip
Harris & Co., Ltd., Birmingham.

For larger -scale distilling plant, we must refer you
to either Blairs, Ltd., Woodville Street, Govan,
Glasgow, S.W.r, or Messrs. H. & T. Danks (Netherton),
Ltd., Netherton, -Dudley.

If the water is not intended to be used for drinking,
but for some industrial process, it is possible that a
non -distilled chemically treated water may suffice.
In this event, Sofnol, Ltd., Greenwich, London, S.E.,
will be able to help you.

Soap Purification
COULD you please inform me how impure soap

is purified, after it is made by heating
caustic soda with a fat and salting out the soap ?
I find that this soap is difficult to dry. Also,
are there any books on the manufacture of soap ?-
L. Green (Burnham).
PROVIDED that reasonably pure materials are

used in the soap making, the soap itself should
need little purification. In your case, the trouble
about the soap being difficult to dry suggests that you
have not removed all the glycerine from the soap
after the latter has been salted out. What you need
to do is to make up a strong brine solution by dissolving
common salt in water until no more will dissolve.
The salted -out soap, after collection, should be well
washed with this brine solution to rid it of its glycerine,
and finally the brine should be washed away by pouring
a little cold water through the soap.

There are quite a number of good books on soap
manufacture. Below, we give some modern works
with their (pre-war) published prices appended in each
case :

W. H. Simmons : " Soap-Its Composition,
Manufacture and Properties " (3s.).

Simmons and Appleton : " Handbook of Soap
Manufacture " (9s. 6d.).

E. T. Webb : " Soap and Glycerine Manufacture
A modern Treatise on the Production of Soaps
of all kinds " (25s.).

G. H. Hurst : " Soaps-A Practical Manual on the
Manufacture of Domestic, Toilet and Other
Soaps " (2 is.).

A. Watt : " Soap -making " (9
J. H. Wigner : " Soap Manufacture "
It is possible that you may be able to get one or more

of these volumes secondhand from Messes. W. & G.
Foyle, Ltd., Charing Cross Road, London, W.C.2.

Transformer for Arc Welding
T HAVE constructed a transformer for arc -

welding r8 -gauge sheet and would be very
obliged if you could supply details for a suitable
hoke for use with this transformer.

Build Up Core To If Thick

gc
Stampings for a transformer to be used for

arc welding. (H. L. Holborow.)
The constructional data for the transformer

(obtained from an old issue of your paper) are
as follows :

Input : 230 volts A.C. Output : 8o-roo volts,
25 amps.

Core area : 6 sq. in.
Primary : 260 turns 14 s.w.g. D.C.C.
Secondary : t22 turns to s.w.g. D.C.C. tapped

at 98th turn for 80 volts.
Laminations used : Sankey Stalloy No. 4t.
I understand that a choke is necessary for

reducing the voltage after the arc has been struck,
but I am not quite sure how this is accomplished.
Is the choke permanently in series with the trans-
former secondary or is it connected by means
of a switch immediately the arc has been struck ?
-H. L. Holborow (Harrogate).
WE suggest you build up a core of Stalloy stampings

to the dimensions given in the accompanying
diagram, the centre limb of the core being wound with
15o turns of so s.w.g. D.C.C. wire. When assembling
the two halves of the core a gap approximately lin.
wide should be left at the points A, B and C, this being
filled with wood, fibre, or other non-magnetic material,
so that the core can be clamped up solid.

The choke coil should be permanently connected in
series between the electrode and the secondary of the
transformer. The choke coil is automatic in action,
and the volt -drop across the coil depends on the current
flowing through it. Until the arc is struck the full
voltage will exist between the electrode and work, the
choke volt -drop rising and the arc voltage falling when
the arc is struck and current flows.

Plaster Casts
T DESIRE to make some plaster casts, and

would appreciate any advice you could give
me as to a mixture that would not crack upon
drying. I should also like advice upon methods
and materials for making moulds. - E.
Matthewson (Whitley Bay).
THE usual material for the making of plaster casts

is ordinary plaster of paris. The cast, after
completion, is brushed over with a to per cent.
solution of gelatine (so parts of gelatine dissolved in
90 parts of water), which sizes it and gives it not only

an increased strength, but also a non-absorbent surface
on which to apply paints and enamels.

Alternatively, you can use z parts of the plaster
and a part of powdered asbestos (obtainable from
Turner Brothers Asbestos Co., Ltd., Rochdale, Lams).
The asbestos, being fibrous; gives additional strength
to the plaster. Indeed, anything of a hairy, fibrous
nature which you can incorporate with the plaster
will impart additional strength to it.

Moulds may be of wood, metal or plastic. In
each case they must be well greased internally with
Vaseline or with a mixture of thick oil and soft soap,
in order to prevent the sticking of the cast.

Stronger casts can be obtained by slaking calcined
magnesite with a 4o per cent. solution of magnesium
chloride, but, very unfortunately, calcined magnesite is
quite unobtainable at the present time.

If the plaster of oasis dries too quickly, add a little
common alum to the slaking water, say r part of alum
in 99 parts of water.

Preventing Pressed Flowers Fading
COULD you please inform me if there is any

way of preventing pressed flowers from
changing colour, mostly to purple and brown ?
Is it possible to treat them when freshly pressed ;
also is there any firm from whom I may purchase
chemicals, etc., to be used in the treatment ?
Are there any books on this subject available ?-
P. Major (Gillingham).
YOU voice a problem which is centuries old. So

far, however, no method has been discovered
of preventing the slow fading and darkening of pressed
flowers and leaves. There is no chemical way of treating
them, although some experimenters have from time to
time recommended that the leaves be varnished with a
clear varnish or cellulose lacquer. However, in the
long run, this makes no difference, the fresh green
colour of the leaves disappearing and giving way to a
succession of yellows, browns, purples and even blacks.

Advice as to the treatment of flower specimens is
given in some botany textbooks, but the only book
dealing exclusively with this subject which we know
of is : " Wild Flower Preservation : A Collector's
Guide," by M. Coley. This was published in 1913 by
Messrs. T. Fisher Unwin and is now out of print.
But you might possibly be able to obtain a copy from
a good secondhand bookseller such as Messrs: W. & G.
Foyle, Charing Cross Road, London, W.C.z.

Calcined Magnesite : Sawdust
CAN you enlighten me on, the following

questions ?
(1) How calcined magnesite is sold ; is it in lbs.

or by the bushel ? If in lbs. how many of these
would equal a bushel ? Is magnesium chloride
only obtained in hulk or can I get small amounts
of about zolb. ? Also, where can I obtain the
above, and about how much per lb. does it cost ?

(z) Can you tell rue where I can get sawdust of
the hard wood variety in small amounts of about
4 bushels ? The purpose for the material, is the
repair of magnesium oxychloride composition
floors in my house.-T. Ingersoll (Balham).

CALCINED magnesite is sold in all but small
quantities by the hundredweight. It is sold by

the lb. up to 2.81b.
Taking r bushel to constitute a dry measure of

8 gallons capacity, t bushel of calcined magnesite
would weigh approximately 561b., the exact weight
depending upon the fineness of the particle size of the
magnesite, its specific gravity (which varies), and its
moisture content.

Magnesium chloride can be obtained at lb. rates
up to about 141b., its present cost being about t/- per
lb. It is. however, at present very scarce (as, also, is
magnesite). Your best chance of obtaining it in relatively
small amounts is from one of the large laboratory
chemical concerns, such as :

Messrs. W. & J. George and Becker, Ltd., 17-29,
Hatton Wall, London, E.C.t ; Messrs. Griffen and
Tatlock, Ltd., Kemble Street, London, W.C.2 ;
Messrs. A. Gallenkamp & Co., Ltd., 17-29, Sun Street,
Finsbury Square, London, E.C.2. You will only
require the technical " variety, not the pure crystal-
line grade of magnesium chloride.

(2) Sawdust is available (particularly in small amounts)
from any working joiner, of which tradesmen there
must be many in your district. For larger amounts
apply to any of the big sawmills in and around the
East End of London. Sawdust is generally considered
to be outside the range of the stock of builders' merchants.
If you are not able to obtain this commodity locally,
send to Messrs. Page & Taylor, The Docks, Pzeston,
Lanes, who will, we think, supply it in a minimum
quantity of a sackful.

Bronzing Powders
WISH to bronze plate some small ornaments

at home. I believe there is a bronzing powder
which is used with ammonia. Can you tell me if
this is correct, and if so where I can obtain it ?
-H. Brooks (Edinburgh).
THE exact type of bronzing agent to use depends

upon the nature of the articles in question, and
this is just the necessary information which you do
not give us in your inquiry. Neither do you tell us of
the exact shade or colour which you desire to impart
to your ornamental objects.

However, bronzing powders and media, after being
unobtainable throughout the war, are now coming back
into commerce. Your best plan, therefore, is to write
to Messrs. William Canning & Co., Ltd., Great
Hampton Street, Birmingham, 18, and to inquire for a
small quantity of bronzing lacquer. State the nature
of the ornaments to be bronzed, and also the approxi-
mate colour which you desire to obtain.

(I)



70 NEWNES PRACTICAL MECHANICS November, 1946

GALPINS
GOV'T SURPLUS ELECTRICAL.

STORES

408 High St., Lewisham,
London, S.E.13

Telephone: Lee Green 0309. Near Lewisham Hospital

TERMS: CASH WITH ORDER,
NO C.O.D.

" WESTON " Moving Coil Meters,
edge type 21in. scale 0 to .3 amps, 301-;
O to 2 amps, 2716 , 0 to 60 volts, 27/6 ;
O to 150 volts, 2716, all have F.S.D. of
2 mlamps ; 0 to 1 volt, I mla. F.S.D.,
35/- ; another 3/.in. scale reading decibels
50 rnicroamps, F.S.D., 701-, another 301

model 0 to 3 mla., 401- ; 0 to 50 mla.,
35/- ; 0 to 200 mla., 351-.
LARGE TYPE RECTIFIERS, 12 volts,
4 amps., 451- ; 12 volts 618 amps., 551- ;
6 volts 1 amp., 1216 ; 50 volts at 2 amps.,
4216. All fully guaranteed.
MAINS TRANSFORMERS, to suit the
above 12 volt rectifiers, with tapped
output of 6, 12 and 24 volts at 6 to 8 amps.,
401-. Carriage 2/-.
ELECTRIC LIGHT CHECK METERS,
guaranteed electrically, 2001250 volts
50 cy., I phase, input 5 amp. type, 1216 ;
10 amp. type, 151- each. Carriage

D.C. MOTORS, approx. 4 h.p. series
wound, all guaranteed electrically for 110
or 250 volts mains. Price 151- each.
Carriage
ERNEST TURNER, moving coil mlamp.
meters 2in. scale, 0 to 10 mla., 0 to 20
mla., 0 to 50 2716 each ; all fully
guaranteed. Standard Telephone 3in.
scale mlcoil meters, calibrated to read
O to 25, 100 volts movement I mla.,
incorporating metal rectifier, 451- each.
EX. - G.P.O. MAGNETO GENER-
ATORS, hand -driven approx. output 75
volts 20 mlamps. A.G., useful to the experi-
menter, small pattern, 716 each.
ROTARY CONVERTERS, condition as
new. 24 volts D.C. input at 24 amps 75
volts A.C. I phase output, 351- each,
post 216.

USEFUL PANELS made by Standard
Telephone for the R.A.F., size approx.
I9in. x Sin. x 5in., consisting of condensers
calibrated to decibels, chokes, mod.
xfermers, resistances and many other
useful components, condition new, 1216

each, post 216.

VOLTAGE CHANGER TRANS-
FORMERS. Auto -wound, fully guaranteed,
immediate delivery. 350 watts, 551-;
500 watts, 701- ; 1,000 watts, £5 ISs. ;

2,000 watts, £8 15s. All tapped 0, 110,
203, 220 and 240 volts.

TRANSFORMERS BY WELL-
KNOWN MAKERS, input 2001250
volts 50 cy. I phase output 1,500 volts at
3 Kilowatts twice, £12 10s. each. Voltage
Regulation Transformer oil type 2001250
volts 50 cy. I phase, £15 each, new condition.

LARGE POWER UNITS BY WELL-
KNOWN MAKERS, input 100 to 260
volts I ph., 50 cycles output 24 volts II
amps and 130 volts 600 mlamps., smoothed
all fitted in metal cabinet size, 57in. x
191in. x 124 in., fitted cutout, fuses, relay
and switches, new condition, £12 10s.
each, carriage forward.

MAINS TRANSFORMERS, all by well-
known makers and fully guaranteed,
input 2001250 volts, 50 cy. 1 phase ; out-
put 2,000/012,000 volts at 250 mlamps
with 2 L.T. tappings, 751-. Ditto. 475101475
volts at 150 mlamps, with 3 L.T. tappings,
4v. and 6v., price 4216. Ditto, 80, 100,
120, 140, 200, 220, 240 volts at 3,000
watts, £12 10s. Ditto, 6, 16 volts at 14190
amps. output, £15. Transformer cores,
suitable for winding 2,000 watts, 2716 ;
100 watts, 716 each.

EX.-R.A.F. 10 -VALVE CHASSIS (sold
for components only). Consisting of : 2,
150 ohm Mult. Contact Relays, 9 British
type Octal Base Valve Holders, 30 Tubular
Condensers, ranging from 10 P.F.-to I M.F.
25/30 Resistances 4, 5, I and 2 watts all
mounted on chassis, size I2in. x 8in. x 2in.
Components all in good condition. "A
real bargain " at 1216 each, postage 116.

EX -GOVT. ROTARY CONVERTERS,
input 12 to 18 volts D.C. at I) amps. out-
put 450 volts 60 mlamps. fitted with auto-
matic switching and smoothing, 3216 each.
216 carriage.

BALLAST LAMPS (GOOD MAKERS),
new 125 volt 30 watts E.S. fitting, 61
per dozen.

MIWIW11111111i,

"LET ME BE
YOUR FATHER"
Thus is expressed the friendly personal bond
existing between Bennett College and each
student. It is this close individual tuition

which leads to quick success.

We teach nearly all
the Trades and Pro-
fessions by Post in
all parts of the
world. The most
progressive and most
successful Corres-
pondence College' in
the world.

If you know what you
want to study, write
for prospectus. If you
are undecided, write
for our fatherly
advice, it is free.
Distance makes no

difference.

DO ANY Of THESE SUBJECTS INTEREST YOU?
Accountancy Examinations
Advertising & Sales Management
Agriculture
A.M.1. Fire E. Examination
Applied Mechanics
Army Certificates
Auctioneers and Estate Agents.
Aviation Engineering
Aviation Wireless
Banking
Blue Prints
Boilers
Book-keeping, Accountancy and

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

of Works
Cambridge Senior School Certi-

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

ing.
Draughtsmanship, all Branches
Engineering, all Branches, Subjects

and Examinations
General Education
G.P.O. Eng. Dept.
Heating and Ventilating
Industrial Chemistry
Institute of Housing
Insurance
Journalism
Languages
Mathematics

if you do not see your own requi
any subject. Ful

Matriculation
Metallurgy
Mining, All Subjects
Mining, Electrical Engineering
Motor Engineering
Motor Trade
Municipal and County Engineers
Naval Architecture
Novel Writing
Pattern Making
Play Writing
Police, Special Course
Preceptors, College of
Press Tool Work
Production Engineering
Pumps and Pumping Machinery
Radio Communication
Radio Service Engineering
R.A.F. Special Courses
Road Making and Maintenance
Salesmanship I.S.M.A.
Sanitation
School Attendance Officer
Secretarial Examinations
Sheet Metal Work
Shipbuilding
Shorthand (Pitman's)
Short Story Writing
Speaking in Public
Structural Engineering
Surveying
Teachers of Handicrafts
Telephony and Telegraphy
Television
Transport Inst. Examinations
Viewers, Gaugers, Inspectors
Weights and Measures Inspectors
Welling
Wireless Telegraphy and Telephony
Works Managers

rements above, write to us on
particulars free.

COUPON. CUT THIS OUT

IF YOU AT-
TEND TO THIS
NOW IT MAY

MAKE A
WONDERFUL
DIFFERENCE

TO YOUR
FUTURE.

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

Please send me (free of chargell

Particulars of

Your private advice
about

PLEASE WRITE IN

(Cross out line
which does
not apply)

BLOCK LETTERS

Name

Address

SANGAMO SYNCHRONOUS
MOTORS, self-starting, exceptionally '

good torque ; rotor speed 200 r.p.m.,
200-250 v. A.C., 50 c. Consumption'
2.1 watts. Size 2.314 x 2. Geared

I Rev. 60 min., can be reset to zero by
friction drive from front or back.
Shaft 518in. x 1110in. to run clockwise;
ideal movements for making electric
clocks, time switches, etc. Nickel-- '
plated finish. Price 2216 each.
12 to I Dial Trains to fit above spindle,
per set 216.
CHAMBERLAIN & HOOKHAM
SYNCHRONOUS MOTORS
(Enclosed Type), self-starting, ex-
ceptionally good torque ; rotor speed
200 r.p.m., 200-250 v. A.C., 50 c.
Consumption 3 watts. 'Size 2.314 x 2.
Geared 1 Rev. .60 min., can be reset
to zero by friction drive from front
or back. Shaft 518in. x 1110in. to
run clockwise ; ideal movements for
making electric clocks, time -switches,
etc. Nickel -plated finish. Price 251 -
each.
12 to I Dial Trains to fit above spindle,
per set 216.
MAKE YOUR OWN DARK,
ROOM CLOCK. SANGAMO
SYNCHRONOUS MOTOR, self-
starting. 200-250 A.C. 50 c. Geared
I rev. 60 seconds, can be reset to
zero by friction drive from front or
back. Shaft 518in. x 1110in. to run
clockwise ; 2216 each.
SANGAMO SYNCHRONOUS
MOTORS, self-starting, exceptionally
good torque ; rotor speed 200 r.p.m.,
200-250 v. A.G., 50 c. Consumption
21 watts. Size 2.314 x 2in. 1616 each.

15 AMP. MERCURY SWITCHES,
enclosed bakelite tubular cafes, 21 x
fitted swivel saddle, connector block,
etc. 516 each.

CASH WITH ORDER, POST
PAID ON ALL ABOVE GOODS.
TO CALLERS ONLY. A compre-
hensive stock of scientific instruments,
meters, gears, relays, etc.

H. FRANKS
Scientific Stores,

58, New Oxford St., London,W.C.I
Tel. : MUScum 9594.

Modeltraft's
KIT OF THE MONTH

MAITRETANIA
Built in 1939, this ship was not intended
to rival the two " Queens," but is a
worthy successor to her namesake

-

which held the Blue Riband for za years -
She is one of the lariest vessels to use
the Port of London. Scale
tooft. to tin., to fit in with our 213
famous " Maritime " series of
plans. From all model shops POST
or direct. 3d.

A NEW BOOK-
MAKING; MINIATURE

ROAD -VEHICLES
(4mm. Scale)

Written by J. T. Hill, with over 8o
isometric scale drawings by the author,
this book is indispensable to all who
contemplate embarking in this fascinating
field of modelmaking. The
scale matches oo gauge railway
features, and the book can be
used with our Lineside vehicle POST
plans. 3d..

3/6

MAGAZINE & LIST (August)
If you have not got our latest fi.,t
which includes many magazine
features as  well as details of
over 30o plans and other items,
order it now, direct or from
your model shop.

6d.,
POST
FREE

Modeleraft Ltd.
77 (PM), Grosvenor Road
LONDON - - - S.W.I
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=-.ELECTRADIX
TELEPHONES

for HOUSE -OFFICE -GARAGE, etc.
CONSTRUCTORS' PARTS FOR YOUR

SET UP!
' WALL TELEPHONE SETS

Bracket Mike, bakelite case fitted
G.P.O. latest carbon Inset ...

Transformer and condenser for
same .

OWN

10!-,

fragneto bell fitted 51 -

Hock Switch and contacts ... 216
Walnut Cabinet Bin. x 6in. x 3in.,

fitted terminals and connectors... 516
Two L.R. Watch Receivers ... 101 -
Hand Magneto Ringer _. 101 -
SET AS ABOVE 301- or 501- PER PAIR.
G.P.O. Candlestick Microphone, latest
armoured carbon Inset in bakelite moulding,
on Pedestal with Switch Hook and con-
tacts, 716, postage II-.
HEADPHONES. -Double H.R. Head-

phones, lightweight, bakelite
case and cap, with double
headband and cord, 1216.
Single L.R. Headphone on
Headband and fitted cord,
816.
Buzzers. The Tiny Town-
send high -note Buzzer, for
wavemeters, etc., platinum
contacts, 101- each. Test
Buzzer, double contact blades

for distant signals or converting for
vibrators, robust construction, 816 each.
MICROPHONE BUTTONS, are sound
transmitter units,
every button guaran-
teed a marvel of
Acoustic engineering
design, as used by the
G.P.O. For ampli-
fication and detection
of sound for all pur-
poses. lin. dia. brass
body forms the granule
chamber, diaphragm of
thin mica, needs only a small pocket battery,
316 each. High Ratio G.P.O. Mike Trans-
former, 416 each. Prices include instruction
leaflet.
Microphone Carbon Insets for Hand-
com. Sets, 316 each.
Special metal clad Insets for Home Mikes,
51- each.
The Lesdix No. I la Hand Mike with
carbon insert is now fitted in moulded
lialtelite case, 816. Table Mike for an-
nouncements, fitted in ring and an adjust-
able stand, 351-. Recording and announcers'
Hand Mike, multi carbon, metal clad
service type by Tannoy and Truvox, with
Switch in handle, 211..
INVISIBLE RAY CONTROL. -The

famous Raycraft Kit with
Selenium Bridge in bakelite
case, 10,000 ohm Relay, Mego-
stat, Resistor, Valve -holder,
etc., with instruction booklet,
451,
RELAYS.-G.P.O. High -Speed
Keying Relays, two 500 ohm.
coils, 716 each. 1,000 ohm
Relays two S.P.C.O. contacts,

716 each. 30 ohm, 2 make, 2 break
contacts, 51- each. 500, 1,000 ohms, 2 make
contacts, 51- each. 200 ohm slugged I

break I S.P.C.O., 716 each.
METERS.-D.C. Moving Coil Micro
Ammeters, 500 ohms resistance, 2in. dia.,
reading 0-500 micro. amps., 401-, new
flush panel type, zero adjusted, tough
glass window. M.C. milli -ammeter 0-1 m.a.,
2in. dia., flush panel type bakelite case,
551-. Moving Iron Polarised D.C. Ammeters,
0-5 amps. flush panel type, 1216 each. Volt-
meters, 0-9 volts, 211-. Meter Movements.
Large moving coil movements, 74 m.a.,
full scale, first grade type with pointer,
few only, 251- each.
CRYSTAL SETS. -The Lesdix " Bijou "
Crystal Sets, bakelite case,
condenser tuning, semi -
perm. detector and ter-
minals, 151-. Headphones,
1216 per pair. Spare
Crystal, 116 each. Crystal
Detectors, Per ikon, 216.
Spare Crystal, 116. Cats -
whisker, 216. Spare Crystal, II-.
MAGNETS. Midget Al ni perm. Steel disc
magnets, in. dia., 3116in. centre hole, of
tremendous magnetic force, ,316 each.
G.P.O. CONNECTION STRIPS. -
Soldering Tags, Telephone type, moulded
base, 60 way, 316. Telephone Plugs and
Jacks, 316 pair.
PARCELS.-71bs. of useful oddments for
your junk box, all clean and dismantled
from Govt. and other surplus apparatus,
716, post free.

Please include postage for mail orders.

ELECTRADIX RADIOS
214, Queenstown Road, London,

S.W.8. (Late Queen's Road)
Telephone : MACculoy 2159.
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0G,,.,RADE THERMAL
DELAY SWITCHES

-to-fect (Y0-1
Oeetelio fltiffitent

4 VOLT  5 VOLT  6.3 VOLT HEATERS

OLIVER PELL CONTROL LTD
2elepkorze :- WOOLWICH 1422
CAMBRIDGE ROW WOOLWICH SE18

YOU CAN TIN ANY METAL QUICKLY AND EASILY
with

HOYT'S TINNING COMPOUND
consisting of fine powdered tin combined with an active flux
NO SEPARATE APPLICATION OF FLUX, SOLDER OR TIN REQUIRED

JUST CLEAN THE METAL AND FOLLOW DIRECTIONS

Heat the work and just sprinkle the powder
evenly upon surface to be tinned. The flux should
" boil " and its cleansing action will be assisted
if the surface is scrubbed with a wire brush at this
stage. When flux has all melted and the surface
is tinned evenly all over remove from heat and

wipe with a clean rag.
Now available in 1-1b. tins 7/-, 7 -lb. tins 45/6,
and 14 -lb. tins, 87/6. Carriage paid on all orders of 7 -lb. or over.

HOYT. METAL C.O. of GREAT BR TA1N  Dept E  DEODAR ROAD
PUTNEY LONDON SW15

(0011.:ic D
II

I CA st: 571:LESSLOoRriEGER
41S tAu LONGER

HE used the wrong material.
YOU need not!
We can supply the right material (or
jour specific needs.

GUNMETAL. STEEL.
BRONZE.

DU RAL U MI N. FIBRE.
EBONITE, ETC.

Complete List "P.M." ; 2d. post free.
SHOP NOW OPEN. VISITORS WELCOMET.,,

RETAIL MATERIAL SUPPLIES
377, Milkwood Rd., HERNE HILL,
LONDON, S.E.24. (Close to Station)

cHEmisT D v ARE YOU
n I INTERESTED?

Whether you
dabble in experi-
ments or pursue
a course of serious
ctody yea will

need our

LABORATORY
EQUIPMENT.

Send Id. stamped
envelope for

PRICE LIST.

BECK
(SCIENTIFIC DEPT. A 60, HIGH STREET,

STORE NEWINGTON. LONDON, 5.16.
Booklet "Experiments in Chemistry," 74. P.O.

Copper instrument wire. Cotton -
covered 11b. reels. 18, 20. 22, 24g., 1/8 ;
26. 28g., 1,19 ; 30, 32g.. 2- : 34g.. 2/3.
Enamelled do., same prices including
3Gg., 2/3 ; 38, 40g.. 2.6. Silk -covered
2oz. reels, 24, 26. 28g., ; 30, 32.34, 36g.,
19 ; 38, 40g.. 21- ; 42g., 2.3. 22g.. 2i6

; 44, 45g., loz., 21- ; 16g., 115. 5/-
18g., 11b. 7:- ; Laminated bakelite
panels, lin. thick. 6in. x 4in., 113:
6in. x 6in., 1:9 ; 8in. x Gin.. 2/3 ; 19in.
x 6in., 2/9 ; 10in. x 8in.. 3.8 ; 12in. x
C- Ditto. 1,16in. thick, same sizes,
10d.. 112. 18, 1.10. 2:4, 2/8. Polished
Ebonite panels, 3'16in. thick. sizes as
above, 1,0. 2.9. 3.'6, 4,6, 61-, 7i- respec-
tively. B.A. screws, gross useful sizes,
2/6 : do., nuts, 2/6 gr. ; assorted gross
screws and nuts, 2/6 ; brass washers,
1,13 gr. fibre washers. 1.43 gr.  assorted
soldering tags, 2!- gr. ; assorted small
eyelets and rivets, 1/3 gr. New ex-
G.P.O. hand telephones with micro-
phone, switch and 4ft. cord. 121. Rub-
ber -covered copper stranded wire,
lid., 210. yd. Tinned copper connecting
wire, 20ft., 8d. ; do., rubber,covered,
10ft.. 60. ; finest Quality stranded
and single push -back wire. 12 Yds.,
23 ; twin bell wire, 12 yds.. 2/3 ; resin -
cored solder, 31b., 1/, Lead-in tubes,
4in., 9d. ; 6in., 1/- ; 9in., 14. New

Lucerne " permanent crystal detec-
tors, 2.'- ; semi -perm. perikon detec-
tors, 216 : " Lucerne " crystal set coil
with wiring instructions, 3/6 ; glass
tube crystal detector, complete, 218.
Reconditioned headphones, 4,000 ohms.,
complete. 12 8. All postage extra.
Trade supplied.

Pos.'. RADIO SUPPLIES,
33. Bourne Gardens, London. F.4.

JUBILEE WORM DRIVE
HOSE CLIPS

The long -life
clip with the

ever -tight
grip

The Best Known
For

Radiator Joints,
AIr, Oil and
Water Hose

Joints
We guarantee a

light J3int
L. ROBINSON 8 Co.

75, London
Chambers.

GILLINGHAM,IIENT

P E L MAN I S M
AND

" THINGS TO COME "
WE are all now going

through a somewhat be-
wildering and difficult time -
the transitory period between
total war and normal peace.
Difficult, however, as it is, it
affords a particular opportunity
for reconstruction, reorganising
and for adapting one's self and
affairs to swift and ever chang-
ing conditions. And the man
or woman who can think
clearly and make a sound
survey of the situation as it
varies from time to time, is
the one who is going to see and
seize the opportunities that
make for a happier, more
secure and contented life. Not
only that, he or she will be
the better able to enjoy the
blessings of peace -freedom,
art, literature, recreation -to
the full.

It may be that frustration,
disillusionment, disappoint-
ment or anxiety may come your
way ; if unfortunately it does,
then with a mind trained to
meet the vagaries and vicissi-
tudes, the troubles and turmoil
of everyday life, you will be
in a position speedily to over-
come these hindrances and set-
backs, and eventually be free
to devote all your mental
energies to attain a fuller,
richer and happier life. As you
think so you act; prepare
yourself now -train your mind
-for things to come.

Half fees for serving and ex -service
members of His Majesty's Forces.
Apply for Services Enrolment Form.

The dominant aim for every
man and woman must be to
show a courageous, confident,
well-equipped mental front.
This assured, then all else will
be achieved, and the world
has no more proven method
than Pelmanism to attain this
end.
Remember- Everything IOU do is
preceded by your attitude of mind.

The Pelman Course is fully
described in a little book
entitled 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 applica-
tion to -day to :

PELMAN INSTITUTE
(Established ore?' 40 years).

330, Norfolk Mansions,
Wigmore Street, London, W.i.

Callers ileleomed.
PELMAN (OVERSEAS) INSTITUTES :

PARIS, 176, Boulevard Haussmann. NEW
YORK. 271, North Avenue, New Rochelle,
MELBOURNE, 396, Flinders Lane. DURBAN.
Natal Bank Chambers (P.O. Bar. 1489).
JOHANNESBURG (P.O. Rex 4928).
CALCUTTA, 102, Clive Street. DELHI, 10,
Aliporc Road.
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("fie Eat

® CANTERBURY ... The

modern traveller to Canterbury -

on -the -Stour uses vastly differ-

ent methods of transport from

Chaucer's 14th century pilgrims.

The centre of historical and
cultural interest in the city is

the cathedral, in which Thomas

'ii Becket was murdered in 1170.

The magnificent architecture

includes many varied styles,

for tho' started in Norman

times, the cathedral was not
completed until the late
fifteenth century.
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Here is a
fine developer
for Roll Films
Azol is a one -solution liquid developer. It is very
easy to use. All you have to do is to add water. A
quarter of an ounce of Azol and six ounces of water
will develop two eight -

exposure films. You can

buy Azol from any good
Photographic Dealer in

3 -oz. bottles. It is much

more interesting to do

your own developing and printing. You miss half

the fun of photography if you let someone else

do it for you.

AZOL
is the developer to use.
It brings out the detail.

TO ALL AMATEUR PHOTOGRAPHERS
Send 3d. in stamps and we will post to you a copy of the new
38 page book called HOME PHOTOGRAPHY. We will also
enclose a set of the Azol time and temperature tables and an
illustrated catalogue of our chemicals. Address to Dept. 41.

OHNSON & SONS MANUFACTURING CHEMISTS LTD., HENDON, N.W.4.
Established 1743

COMPLETE

CONTROL
The specially processed Fibrax material
gives maximum frictional control of
revolutions under all conditions. Fitted
as brake liners its retarding effect is sure
and definite. Used in clutches it is
recognised as the best method for con-
veying power in a smooth, constant and
economical way. Fibrax is made from
the finest asbestos, reinforced with zinc

or brass wire (or non-metallic), and
supplied as follows :
FIBRAX FLEXIBLE supplied in
rolls in all widths with selvedges.
FIBRAX DIE PRESSED BRAKE
LINERS, processed to withstand
heaviest braking and great frictional
heat. Supplied in any radius.
length, width and thickness.
FIBRAX TM2 LINERS, for the
lighter type of brakes used on
conveyor plants, etc.

FIBRAX CLUTCH RINGS, in all
types and sizes.

Ereake
cua et"tcn.

77,.45 always grip I
FIBRAX LTD., 2, TUDOR STREET, LONDON, E.C.4

YOU
can become a first-class
RADIO ENGINEER
We are specialists in Home -Study Courses in Radio Reception, Servic-
ing, Transmission, Television, Mathematics and Radio Calculations,

Post coupon now
for free booklet
and learn how
you can qualify
for well -paid em-
ployment or
profitable spare -
time work.

(Post coupon in
unsealed envelope

-1d. postag2.)

T. & C. RADIO COLLEGE,
NORTH ROAD, PARKSTONE, DORSET.

Please send me free details of your Home -Study
Courses in Mathematics and Radio.

I Name

Address

M.29
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Sending Cycles by Train
IN September the representatives of five

railway companies (the G.W.R., the
L.M.S., the L.N.E.R., the S.R., and

the Cheshire Lines Committee), and also of
the L.P.T.B., discussed the carriage and
storage of bicycles by railway with the
National Committee on Cycling. Major H. R.
Watling, chairman of the National Committee,
in introducing the deputation, stated that he
also represented the Manufacturers' Union.
The C.T.C. representative advanced the case
urged by the International Touring Alliance,
for a standard design of hooks from roofs of
luggage vans for carrying bicycles, and of
gutters alongside stairs and bridges to make
it easier to wheel cycles in railway stations.
The use of hooks is, of course, the standard
practice in Switzerland, France, Belgium,
and other countries, and we agree that it is
time that Great Britain followed suit, for these
hooks will be useful for carrying luggage
other than bicycles. A great deal of the
capacity of luggage vans is wasted in that
it is only the floors of them which are used.
The secretary of the National Committee
submitted the result of an inquiry made into
the accommodation for bicycles at London
termini.` Only one station, Charing Cross,
claims to have sufficient room for bicycles.
He stated that in the bigger stations outside
London, cyclists would welcome the
sympathetic approach of the G.W.R., which
had already undertaken to provide 793
additional stands at their railway stations.

Major Watling stated that the total damage
done by the railways to bicycles amounted
to hundreds of thousands of pounds a year.
This should not happen, especially when
there is great difficulty in providing replace-
ment parts. Another representative stated
that the carriage of bicycles in this country
was the worst, and the price the highest, of
any in Europe.

There is a limit of £5 on the value of any
bicycle stolen from a railway station cloak-
room. If the owner values the machine at
more than that sum he gets nothing at all.

All cyclists are most concerned with the
somewhat careless handling of their machines
by the railways. Even new bicycles dispatched
from the works to the various agents frequently
arrive damaged and with parts missing.
Pumps and other oddments are stolen in
thousands every year. One of the repre-
sentatives thought that the further education
of railway employees on how to handle
bicycles would be welcome. We do not
think they are in need of this education.

- They know it already. It is crass carelessness
which causes the damage. Unless a cyclist
can prove deliberate damage he has little
chance of succeeding with any claim and the
railway employees know it.

Our contributor, Frank Urry, asks whether
it would be practicable to install in railway
stations a gallery by means of which bicycles
may be moved up and down from the ground
floor. Bicycles, he pointed out, were being
paid for when carried by the railways.
Luggage was not.

The chairman of the meeting, Mr. G. H.
Aungle (L.N.E.R.), said that although he
could not hold out any definite promise of
what could be done in the future, those
present would report back to their companies
and draw attention to the suggestions made.

We agree with Major Watling's remark
that railways ought to take time by the
forelock, for these problems will increase
in the future and the bicycle is going to
play an even more important part in the future,
than it had already done.

" Trouble in Holland "

ONE of our contemporaries recently
printed an item dealing with a dispute

between Dutch cycling champions and their
Government. We recently received from
official sources in Holland, some comment
on this story, and an explanation of the
position of the Dutch Government in the
matter. The Dutch authorities had made an
arrangement for the payment of fees to
professional cyclists racing in the Netherlands.
The Dutch Government, however, could only
put foreign exchange at the disposal of foreign
professional cyclists, to the same amount
as the total of foreign exchange earned
by Dutch professional cyclists in foreign
countries. As far as the Dutch cyclists were
concerned, this arrangement allowed for
deduction of a reasonable amount for out-of-
pocket expenses whilst staying in foreign
countries.

The Dutch cyclists, however, did not keep
to this arrangement. They spent their
earnings in foreign countries on all kinds of
personal expenses and purchases abroad.
This was not only contrary to Dutch law,
with regard to foreign exchange, but it also
jeopardised the general arrangements referred
to above. The Dutch authorities have called
the attention of the professional organisation
Nederlandsche Wielren Unie to the offence
committed by their members and have pointed
out the further consequences with regard
to foreign cyclists performing in the Nether-
lands. Notwithstanding these difficulties,
the Netherlands authorities agreed during
the first months of the season to put certain
amounts in foreign exchange at the disposal
of foreign cyclists performing in the Nether-
lands. They believe that Dutch professional
cyclists who will have to bear the consequence
of their foreign exchange offences will in
future conform more closely to their obliga-
tions under the foreign exchange regulations
of their country. The purchase of racing
materials- from abroad is dependent upon an
import licence.

Committee for 1947 Track Racing
A S we go to press we learn that a committee

El has been formed among those interested
in the future well-being of track sport
particularly in the London area. It is the
intention to bring together all those who
have something constructive to contribute

By F. J. C.

towards this end. Next month we shall fully
report upon this further breakaway move-
ment from the N.C.U.

Tariff Against Britain
THE bicycle merchants of Bombay have

united in a striking testimony to the
British bicycle as against the native product
of Indian manufacture.

In a memorandum to the Indian Tariff
Board, Bombay, now examining the claim
of the Indian cycle makers for protection
against imports of British bicycles, the
Bombay Cycle Merchants' Association declare
that, apart from the fact that the Indian
manufacturer can at present sell every
bicycle he produces, the industry does not
meet the test of being established and con-
ducted on sound lines, entitling it to a tariff.
They have come to that conclusion notwith-
standing their desire for the " healthy growth
of Indian indigenous industries and the rapid
industrialisation and economic development
of the country."

No Indian company, it is stated, manu-
factures a complete bicycle, but largely
depends on imported components. In spite
of this, these bicycles are " entirely unsatis-
factory both from the point of view of dura-
bility and workmanship. The raw materials
used are very inferior and the bicycles are
worn out in a very short. time.

" There is always the risk," it is added,
" of the bicycle giving way en route. Indian
labour cannot be considered efficient for
the bicycle industry in view of the skill,
precision and care necessary."

The merchants complain that the manu-
facturers have not attended to the defects
pointed out to them, and consequently their
members have had to cease handling these
bicycles.

On the other hand, they declare, in the
bicycles which are coming from the United
Kingdom a " fully satisfactory, wholly reliable
machine is made available to the public at a
very reasonable price. The riders of English
bicycles have not to go in constant dread of
something going wrong and, moreover, have
their money's worth and even something
more. In our opinion, therefore, no protection
is justified on complete bicycles or even
components."

The merchants remark that American
bicycles are not marketable in India " because
of their parts being different and the landed
cost likely to be very high."

Before the war India bought from Britain
between 150,000 and 200,000 bicycles a year.

REFRESHER COURSE IN MATHEMATICS

By F. J. CAMM

8/6, by post 9/ -
From :
GEORGE NEWNES, Ltd.- Tower House,
Southampton Street, Strand, London, W.C.2.
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Tricycling Matron . . -

DONCASTER is to lose its " tricycling matron,"
Miss M. E. Binnington, 65 -year -old matron

of the Nuttall Cottage Homes, who has for many years
been a familiar sight in the town and district. She
rode her tricycle with as much vigour as many women,
far younger, ride their cycles, and now she is retiring
to live in Bridlington, where, no doubt, she will become
as familiar a figure as she has been in Doncaster.

Museum Piece
MR. J. BOSWORTH, of Kettering, who is 84 years

old, Cand the town's oldest cycle trader, has
promised to give to the municipal cycle collection
at Coventry his 1890 Budge pennyfarthing, a relic of
his early days on the road. The machine will be sent
to Coventry as soon as a building is ready to house
the collection, which was removed for safety during
the war. Mr. Bosworth, who is a founder member of
Kettering Amateur Cycling Club, and did much racing
in his early days, has been in business in Kettering for
well over 5o years. When pneumatic tyreS for cycles
were introduced he worked out a method of repairing
them when punctured, to avoid having to send them
back to the makers, as was the usual practice in those
days.

Too Audible Warning
THE club magazine has suggested to cyclists of the

North London Group, Youth Hostels' Association
that their habit of " continuous bell -ringing when
passing pedestrians " is not a pleasant one and ought
to be stopped.

Resisted Temptation
WHEN a respectable citizen got off the train at

Huntingdon Station the other day he was
presented by a porter with a brand new cycle, having
a couple of brace of rabbits hanging from the handlebars.
He was greatly tempted, but eventually plucked up
sufficient strength of mind to tell the porter that he was
not the lucky owner of the cycle and the rabbits. Even
now he still wonders how he did it !

Service
AWISBECH (Cambs) constable was complimented

by the Borough magistrates for catching a cycle
thief a quarter of an hour after he had been notified
of the loss of the machine. The thief considered that
such efficiency was quite uncalled for.

Basic English
" I'M going for a copper," said a Leicester cyclist to

a motorist after they had been involved in a
minor accident. But by the time the cyclist had returned
with the policeman the motorist had disappeared,
and when lie was subsequently charged at Leicester
Magistrates' Court, he said he did not understand what
the cyclist said. His solicitor remarked : " If the
cyclist had said he was going to call a policeman, my
client would have beets waiting."

Pedal Dukw
A THREE -WHEELED, pedal -powered variation of

the " Dukw "-which proved so useful during the
war-has been evolved by Mr. Norman Sykes, of
Sale, Cheshire. This novel vehicle has two large
wheels at the rear and a smaller one for steering in the
front and can be pedalled on land at a speed of up
to 18 m.p.h. In water it is propelled at a slower speed,
but is perfectly seaworthy, being built mainly of wood.
There is plenty of room for two people who, if necessary,
could park for the night and sleep on the floor with
a fair degree of comfort.

THE CYCLIST

- Wise Suggestion
DURING the course of- hist

speech, -when he opened
the Northamptonshire County
Council Road Safety Com-
mittee's Exhibition at Kettering,
Lord Henley, chairman of
the County Council, remarked :
" Magistrates are too lenient
with road users who are involved
in accidents because of alcoholic
drink. They should be heavily
penalised." He also added that
blood tests for alcohol were made
after accidents in the United
States and Sweden, and said he
wished this procedure could be
instituted here.

Exit the Errand Boy
THE whistling errand boy,

cycling madly along on his
will soon be a thing of

the past if the idea of a Notting=
ham man becomes popular. This
man has obtained a commercial
licence from the North Midland
Regional Transport Commis-
sioner for the use of his vehicles
in Nottingham as an "errand boy
pool service " Upon which trades-
men who are short of errand -boys
can draw when necessary.

FOLLOWING a suggestion
made by the Municipal

Sports Advisory Committee, arrangements are being
made to improve and relay the cycle track in Queen's
Park, Chesterfield. The work is estimated to cost
some k, 1,27o.

Bailey Bridge for Bedford
BEDFORD Town Council are considering erecting

a Bailey Bridge over the Ouse in the Queen's
Park Recreation Ground, Bedford, for the use of cyclists
and pedestrians. Residents of the town are pressing
for the erection of the bridge as quickly as possible
as it will save them making a long detour.

Still Short
A,l,the September meeting of Cook (Yorks)

Chamber of '1'rade, the chairman complained about
the difficult position regarding the purchase of new
bicycles. He is a cycle agent himself and he told the
members : " We can't -even get nuts and bolts, never
mind motor -cars and bicycles." Complaints had also
been made that the town was not receiving its fair share
of new cars.

Lincoln By-pass
CONFERENCES are in progress regarding the

proposed new by-pass around Lincoln and the
best route for the road to take. Lindsey County
Council suggest that before any route is decided upon
a terminal census - of traffic using the existing roads
converging upon Lincoln should be taken, to provide
data upon which to work. 'The type of road, and how
it is to be planned in relation to the proposed crossing
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of the Humber, are also matters which have-not yet
beep settled.

Good Record
AC CORDING to the monthly road accident return

of the Chief Constable of Huntingdonshire, there
have been no fatal road accidents in the county since
June. Of the 24 people injured on the roads during
August, eight were cyclists.

Good Progress
AT the annual meeting of the Louth (Lines)

Wheelers' Cycling Club, held on September 24th,
it was reported that the club had made good progress'
during the past year and its finances were in a healthy
condition. A debt has been_ wiped out and there is
DOW a balance in hand.

Derbyshire Road Collapse
SEP.PEMBER'S abnormal rainfall caused a serious

subsidence on the Derwent road at Ashopton,
Derbyshire, extending over a considerable distance
opposite the new Ladybower reservoir. It is believed
that the rain caused a small underground stream to
swell and undermine the foundations of the road.
Repair work is estimated to cost several thousand
pounds, but nothing can be done until the ground has
settled down.

Good Advice
SOME 6o members of the cycling section of

Nuneaton Youth Club provided an escort for
Bishop Bright when he went to Nuneaton to perform
a confirmation service at the Catholic Church. They
escorted the bishop's car for some six miles from the
parish boundary to the church, where the cyclists
and their machines received the bishop's blessing.
Whets he gave the blessing, the bishop pointed out
that this did not relieve them of the responsibility
of seeing that they had good brakes.

Into the Lion's Den
ALEICESTER man who was charged at the City

Magistrates' Court with obtaining a bicycle by
false pretences and fined k,5 was stated to have
obtained the machine from the police by " identifying "
a cycle Which he alleged was his wife's, and had been
stolen previously. Unfortunately - the cycle he
" identified " and took away was later found by the
police not to correspond with the particulars he had
supplied of Ins wife's cycle.

Working Together
THE Hercules Cycle & Motor Co., Ltd., and Tube

Investments, Ltd., controlling the Chesterfield
Tube Co., Ltd., have come to a mutual arrangethent
which will lead to increased production. Considerable
expansion of the Hercules cycle factories is also
planned as a result of this arrangement.

For Cyclists Only-
- s part of a special safety drive organised by the

Doncaster Road Safety Committee, members
of the Borough Police Traffic Section spent a week in
checking up the behaviour on the road of the town's
cyclists and pointing out anything which might lead
to a cyclist beitsg involved its an accident.

East C 1,AncdcoN.
Surreti

A rieVe311tf,..1 old world
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November, 1946 THE CYCLIST 11

Around the Wheelworld

Wisecrack
IF national bodies will interfere in matters

which are not their concern, trouble is
bound to N.C.U. Got it ?

The Stafford Police
ACURIOUS offshoot of the recent

Brighton -Glasgow cycling marathon
organised by the B.L.R.C. is the attitude of
the Stafford police, and we are wondering why
they were inspired to bring cases against
four riders in that event after they had
declined to co-operate as police throughout
the rest of the route had done. Were they
anti-B.L.R.C., we pertinently ask ? Had they
been specially selected to bring these prose-
cutions ? Had any of the national bodies
written to them ? I am entitled to ask these
queries in view of the letter -writing campaign
against the B.L.R.C., which commenced round
about the time of its formation.

No one will support a cyclist who breaks the
law and I am not suggesting that the police
had not a case. The four competitors were
James Brown, of the Glasgow Wheelers;
Morris Gough, of the Wolverhampton R.C.C.;
Cyril Walker, of the West London R.C.; and
H. Thurgar, of the East London R.C.C., who
were charged with having failed to conform
with certain traffic -signals at Grapes Corner,
Stafford, on July 31st. The prosecuting
solicitor stated that Walker started to wheel
his cycle to the middle of the crossing when
the lights were red. The three other riders
passed the same lights in single file when
they were red.

After a lengthy cross-examination of the
police witnesses by the B.L.R.C. Counsel,
briefed by Messrs. William Charles Crocker,
some illuminating admissions were extracted.
It was admitted that ample notice of the event
had been given to the chief police constable,
but that no attempt had been made to
co-operate as in other towns. In the case of
Brown it was admitted that he was not the one
guilty of the offence charged against him, and
the case against him was dismissed and the
police were ordered to reimburse him for the
cost of the fares, namely £3 8s. 2d. Although
Walker was charged with riding his machine,
he was actually wheeling it ! The police were
cross-examined as to reasons for delay in
issuing the summonses. The other three
charges were dismissed under the First
Offenders Act with 25s. costs against each.

" Bouverie Street to Bowling Green Lane"
A.C. ARMSTRONG, ex -member of the
. Bath Road Club and formerly editor

of the Motor, has just written Bouverie Street
to Bowling Green Lane, setting- forth the
history of the publishing house of Temple
Press, Ltd. The book is published at zos. by
Hodder and Stoughton, and consists of 224
quarto pages plus a very complete index. The
firm was founded 55 years ago when Edmund
Dangerfield launched his first journal
on January 24th, 1891. The story is a
fascinating one, especially for cyclists, for
although the firm has entered other spheres
of technical journalism, very naturally its early
history is closely associated with the cycling
sport and industry. The pneumatic tyre had
only been marketed for 3 years when
Dangerfield launched his first journal, which
was printed in a ramshackle printing works
owned by the Dangerfield brothers in
Bouverie Street, London, E.C.4. Towards
the end of 1895 the firm moved to Rosebery
Avenue, and 44 years later to another new
building in Bowling Green Lane. Through -

By ICARUS

out the early pages of this volume, which is
profusely illustrated, names famous in the
early days of the cycling boom are plentifully
besprinkled. Sisley, Groves, H. 0. Duncan,
Lord Northcliffe (one-time editor of Bicycling
News), R. J. Macready, George Lacy -Hillier,
Harry J. Swindley, George Moore, A. J.
Wilson, Henry Sturmey, H. H. Griffin (the
only cycling historian), C. W. Nairn, Lord
Berry, F. H. Noble, J. K. Starley, Percy
Kemp, Frank Patterson (whose delightful
sketches illustrate many pages of the book),
T. M. R. Whitwell-these are but a few of the
names which occupy the early stage of the
firm's development. There is humour and
romance in the book,which every one interested
in cycling and motoring should read, for
it tells the story not only of the firm's
progress, but also of the progress of those
industries and the pastimes associated with
some of them. Naturally, I was mostly
interested in the cycling pages, and as
these occupy a considerable proportion of
the book it must take its place amongst other
books on cycling in my library. The illus-
trations are delightful. The various chapters
deal with a Social ReVolution, portraying life
in the late -Victorian era ; the New Journalism,
Dangerfield and Sisley, Behind the Scenes,
the Famous Quarrel Between the Dangerfield
Brothers, the Formation of the New Com-
pany, Early Illustrators, Outside Printing
Jobs, the Second Venture, Further Ex-
pansions, the Drive for First Place, Two
More Journals, the Effects of the War, the
Story of Sir Miles Thomas (originally a
member of the Temple Press staff), the Early
Twenties, Six New Journals, the Story of
the Aeroplane told by C. G. Grey, the
Second World War, Progress in Printing,
Press Photography, the Law and the Press,
and a concluding chapter giving advice to
beginners in journalism. There are over 5o
plates and numerous illustrations throughout
the text.

Cycle Accommodation at Railway Stations
piN inquiry by the National Committee on

Cycling, made this year, regarding the
accommodation for bicycles at London
termini, gave the following results :

Cannon Street : " Facilities for storing
bicycles are limited, and are only
adequate for normal purposes."

Charing Cross : " We have not an
abundance of room, but sufficient for
normal conditions."

Euston and St. Pancras : " Only limited
accommodation, as the demand for
storage of cycles at our stations is very
heavy, and we can only accept cycles
for storage when accommodation is
available.'

L.N.E.R. : " We have not got as much
space as we would like to provide,
although we do have racks in the
cloakrooms."

London Bridge : " Owing to serious war
damage, the storage space is very
limited.",

Paddington : " The lack of accommodation
at Paddington precludes the acceptance
in the cloakrooms of bicycles for storage
purposes."

Victoria : " No storage room for cycles at
present. On normal occasions we can
take a few, but space is very limited."

At only one railway station (Charing Cross)
is the accommodation believed to be sufficient.

Present building difficulties are appreciated.
What the National Committee would welcome
is an acceptance by the railways of the

reasonableness of the claim for adequate
accommodation, and an undertaking that it
will be provided as soon as circumstances
permit.

No recent facts are available regarding
accommodation in railway stations outside
London. In April, 1944, the Great Western
Railway informed the National Committee
that they had undertaken the provision of
additional accommodation for cycles at
stations to the extent of 793 stands, and that
other schemes were under consideration.

The National Committee would welcome a
similarly sympathetic approach to the situation
by other railways, and would be glad to know
whether any practical storage proposals are
under consideration.

Cycle of the Future

AFTER all the fanfare of publicity
concerning the cycle of the future,

shown at the " Britain Can Make It"
Exhibition, I was disappointed in it. The
Press made some most stupid claims for this
bicycle. One newspaper cutting says : " The
bicycle will free -wheel r,000 yards up a s -to
gradient; the rider will be able to tune in to a
miniature radio while he pedals ; operate built-
in lights in the mudguard by pulling a switch;
signal his approach by pressing an electric
bell button, and brake with a twist of the
handlebars." I did not see this marvellous
device which is going to propel cyclists
up -hill. It was represented by a block of
wood ! In spite of all these additional pieces
of equipment we are told that the machine is
15 per cent. lighter and that it will be much
cheaper than the present-day bicycle. I do
not think so. Nor do I think that Coventry
or Birmingham will be greatly alarmed.

The following is an extract from the
Birmingham Mail :

Birmingham as not very impressed by the
revolutionary bicycle design produced by
Mr. B. G. Bowden, the Leamington engineer,
for the " Britain Can Make It Exhibition.

A director of the Hercules Cycle Company
said : " We have had many similar designs
offered us, and we ate not interested. There
may be a limited sale for this type of machine,
but the big public demand will continue to
be for bicycles of up-to-date but normal
design.

" Export orders for bicycles of normal
construction are overwhelming, -including
those from new post-war markets in the
U.S.A. and on the Continent. At home
manufacturers are satisfying only about
25 to 3o per cent. of the demands made by
dealers. That being the case, we do not see
anything in this new design at all.

" As regards streamlining, the bicycle of
normal design is already as -streamlined as
any article could be. We invited streamlining
experts to advise us on this matter, but they
were unable to streamline the present design
any more. We do not think this new design
is likely to have any appreciable effect on
sales."

Workshop Calculations,
Tables and Formulx

By F. J. CAMM
6/. By Post 616

From George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2
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Wayside
Thoughts
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By

F. J. URRY

Falkland Palace ,

the home o{ dames VI ,

and coshed many -limes by
Karl , queen al Scots

Catering Refusals
MY touring experience of accommodation during

the vagrant summer of 1946 has not been of the
haispieSt, although it is only fair to add that friends of
mine report "no complaints " considering the circum-
stances of the times. I have not attempted a " straight
tour," that is, moving on from place to place each day,
which in -my opinion is the finest'method of roaming,
but, except on one occasion, have fixed accommodation
for a stay of several days and used such harbourage as
a centre.. Of the conduct of such hostels I have only
one thing to say, that the meals were sometimes un-
necessarily feeble when compared to those of the home,
and there is really no reason why they should be since
your ration -cards are taken, but the full value of them
never seems to be returned. But my main criticism
is directed to the caterers along the road, the folk who
hold licences for the very purpose of feeding the
traveller, and who so frequently refuse to do so. These
refusals to get a rider lunch or tea have increased
considerably during the summer, probably because
more people are asking for such sustenance. Now, it
seems to me that no one should hold a licence unless
he is prepared to undertake its first defy, to provide
food for the traveller, and unless we right this lapse in
the licensing laws the highways and byways of Great
Britain will become the most inhospitable in the world.
The question is important, for this is a lovely land and
ought to attract millions of foreign tourists and so
provide a great and flourishing trade ; but, candidly,
I have not been able to detect those decent signs of
hospitality that used to be a feature of the old-fashioned
inn. Everything appears to be too much trouble for
the majority of our modern Bonifaces, and as a casual
caller I have been " fobbed off " with every variety of
excuse from the lack of a fire to a houseful of guests
and not sufficient food to meet their needs. And I
have had doors slammed in my face when I have tried
to persuade a cross-grained individual that the simplest
of fare would meet my needs.

It is Important
SOMETHING similar occurred after World War I,

but not, 1 think, on so wide a scale, and the
neglect remained for a couple of years, leading to a
considerable introduction of picnic parties, and the
consequent loss of revenue to our caterers. Prior to
1914 no touring cyclist ever thought of carrying more
than mbar of chocolate ; he knew the next village would
provide him with food and refreshment. Now, few
of us ever take the road without iron rations, and as
often as not they are more substantial than the fare
offered to us-if we are fortunate. It seems to me that
this slackness among caterers, and particularly the
caterers holding licences, badly needs the attention of
the Government-the Ministry of Food, the Ministry
of Transport, the Home Office, and the Board of Trade
-and I make the serious suggestion that all the touring
interests should form a small working committee to

tair press this question home to the only authorities that
can bring' our recalcitrant caterers to their senses.
The freedom of the individual is a very fine thing to
preserve, but when a man or woman undertakes a duty

to the public, that duty
shonld be carried out to
the full, or the privilege
that goes with it whemsuch
duty is refused should he
cancelled and the oppor-
tunity placed in more
capable hands. I know
the remedy for uncivil
treatment, or none at all, is
with the traveller, but it is a
cumbersome and onerous
task involving loss of time
and considerable expense,
and few of us care or can
afford to undertake it.
Nor can the touring
associations do much more
than protect and remove
from their lists the names'of
hostels which have refused
reasonable service, for if
they did otherwise they
would be continually
occupied with legal
appearances against the
renewal of licences to
offending people-a thank-
less task, if in the last
resort a necessary one. I
imagine that concerted
action by the Government
authorities concerned with
the need for reasonably
good catering-which can
be done even in these days
of restriction-would have
the desired effect and make
such people realise the
privilege they hold imposes
a duty to the public which
must be perfornied.
Certain it is that to talk of
attracting touring foreigners
to - Britain in increasing
numbers is pure extra-
vagance of speech until we
make our roadhouses
understand that reasonable
deniands at a reasonable
price must be met, thus
bringing the comfort and
convenience of travel to
every type of wanderer.

We Have the Best of It
MANY of my friends have loosed off their invective

at the weather vagaries during this summer, and
while they have had cause so to do, -1 am bound to admit
this late strange season has never kept me in an hour,
although it has hastily sent me, on occasion, to a shelter.
I Wouldn't give a button for a holiday of the sedate
type, where everything must be just right to match the
sunshine, and if that desirable condition does not
materialise then the whole programme is upset, and yoU
dive back to a lounge and look wistfully thfough rain-
rilled windows. No doubt it suits sonic temperaments,
but to me it would be a complete waste of time, and
I'd rather be at work. My definition of a holiday is to
move easily from place to place --to see, observe, look
and listen, to mix with country folk and sample the
avenue of life adown which they walk, and at the end
of the day review its experiences with that measure of
contentment following a good meal and the quiet leagues
I have ridden. I do not want to be tied by the leg to
any restricted area, for the habit of roaming is now too
deeply planted to he uprooted by any incident short
of the passage of time. That is why I think and feel
that the cyclist, no less the elderly than the young, has
altogether the best of it when the weather takes to
tantrums and trails its storms across the supposedly
sunny months of the year. I'd rather have it fine, and
during warm afternoons seek the shade of an oak and
browse ; but it is as well to remember that in the worst
of seasons-and this late one is among the records --it
seldom rains all day and always gives to the roamer the
marvellous compensation of glorious views. Remember
how soon we get tired of long but hot spells and pray
for rain ; I never remember hearing or reading of a
pulpit message praying for its surcease. It is well to
take that into account, and by the same token persuade
yourself that of the two conditionS occasional rain
would be your choice. 'Else cyclist, I say, is better off
in unsettled weather than any other holidaymaker ; he
can keep dry longer, see far more, nor need such
conditions curtail his freedom and enjoyment. It is a
phase of the game of which so many people are ignorant,
and seeing a cyclist shurring over wet roads pity him.
That is a wasted thought, for he is having the best
of the fun.

The Old Story
T SPENT a week in the Lake District during our
5: boisterous August; for such were the conditions
four of us met and conquered. Never for an hour
were we held -up inside the hotel ;true we sheltered from
the fierce storms under rocks and walls and trees, but
the weather did not prevent us visiting:most of the lakes,
crossing Honister (both ways), Newlarids, Whinlater,
Dunmail Raise and the rocky little track from Ros-
thwaite jn Borrowdale to Watendlath. Nor were we a
youth party, for the youngest was 45, and a couple of
us were well over 6o. Such is the mobility of a bicycle
when riders are decently fit and a very lovely land is
around them. Sometimes I feel that all the emphaSis
that cycling is a game for youth is overstressed ; it is
all that, but it is also much more, for in very truth it
keeps the young fit and the old younger. The troubl2

is to persuade the over -forties to make cycling one of the
main games of their lives, and thereby conserve their
Yotith and undoubtedly preserve for themselves a healthy
fitness far beyond that of the average sedentary indi-
vidual of their own years. For the enjoyment of life
does not lie in the contemplation of how much you
possess, but how far happiness possesses you. We
talk about freedom from want as a desirable condition
of a new world order, and few would deny such a
hope ; but it seems to me there is another important
thing in the scheme of living which should help to cure
that reckless covetousness and ostentation one sees
everywhere-freedom from wanting. Here is a simple
form of travel embodying all desirable things for
acquiring a holiday : health, activity, fresh air, deep
breathing, freedom, scenery, bird -song, and last but
not least silence, to heal the blows and bruises of
industrial sound. It is within the reach of all men and
women, so easy and so simple that its very ease and
simplicity almost constitutes a handicap ; " anybody
can lie a cyclist." Don't believe that yarn, for there is
a wide difference between riding a bicycle and making
that instrument the avenue to your enjoyment of life.
I know, for I do both kinds of travel, the utility type
daily to work and home, and the real cycling of which
touring is the.peak in enjoyment, just as often as oppor-
tunity occurs.

A Needed Component
,T HAVE been using a pair of the new Chater-Leab

pedals which retail at 3os. a pair. hey are
made for the rider who wants the very best -for racing
or touring, and though the price seems high the buyer
is purchasing, in addition to the pedals, that slight
increase in ease or speed which is in the gift of a cons- '
ponent of this class. I should like to see C. -L. offer
a nibbered block pattern in similar quality, but the
rubbers supplanted with felt blocks, then such a combi-
nation would make the ideal pedal for my use. Rat-
traps, which is the pattern of the new pedal, tend
to give me slight vibration in the feet on a long journey,
which is uncomfortable. The frame of this latest
C. -L. product is of stainless steel, and the barrel is
machined to form the cups, hardened and ground to
give perfect alignment under every condition of load.
The bearings are oil sealed as in aircraft practice, thus
eliminating any necessity. for adjustment, and though
the pedal does not spin in the wonted manner of the
cheap type with the sloppy bearings, under load it is
as frictionless as accuracy in making and finishing can
devise. I predict a long life and a steadily mounting
demand for this article, for we have needed the aid of
a first-class pedal for many years, and now we have one,
though they will not be in great supply for some months.

A New Mac

"A FRIEND of mine has made a mac out of plastic
material and showed it to me recently. He said

it was doing the job splendidly, did not crease or stick,
and was as tough as leather, demonstrating the latter
virtue by trying to rip up his property. I had always
understood the difficulty with plastic's was the sewing
of the seams, the perforations weakening the fibre of
the fabric to such an extent that ib tore readily. lie 14
told me he had not experienced any such difficulty in
the six months he had been carrying and using the
garment, and invited me to try and separate the seams,
which certainly seemed tough enough to resist ..the
uneasy treatment most capes get. No doubt we shall
hear more of this form of waterproofing in the near
future, and maybe the new material will cure that fell
disease of capes, leggings and sou'-westers-stickiness
developing long before the articles are worn out.
Perhaps our protection clothing manufacturers can give
us some information-and hope-regarding the matter.

gust So !
AN old frien8 came to stay with me for a few days'

He came in a car as most old friends do, but
readily agreed to ride a bicycle with me at the week -end
to visit some of his old haunts ; he had lived in my
area for more than twenty years. -So we went out
riding, not far, never more than forty miles at one
session, and generally only half that distance during
the evenings, and when the slimy weather of June would
let us. So we went to his old haunts and I took him there
by devious ways-and he was surprised. Surprised,
because although he knew the direct ways, and would
have sworn his knowledge of our Warwickshire lanes
was complete, yet his discovery of minor ways and
field paths, of which few motorists and not many
cyclists are aware, gave him a little thrill and Made ffini
realise that there was a lot more in this cycling ganie
than the mere rhythm of pedalling. Once he said :
" Do you know, I've often wondered in the old days
where that lane led, but always seemed to be in too
much of a hurry to investigate. I begin to understand
now why you love your cycling, finding in it that peace
and contentment which seems so difficult to obtain
in 'this noisy world. The bicycle does not " talk " to
you ; you are the complete master of it ; it does not
urge you to go on and on giving you that over-riding
impress of impatience ; it allows you to be more
human, accepting and enjoying the limits of humanity;
and finally it gives you the simple sense of personal
ability. Yes, there's something in it, and I must make
further experiments and discoveries." Just so ; I
probably should not have thought of the subject in
Just such terms ; yet they are the right ones surely.
There are still quite a lot of people who yet have
to make experiments and discoveries, and I count
myself as among those numbers. And there are still
a few years left, I hope.

rA
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World events prove " C.B." machines to
be supreme and in a class of their own.
Supreme quality in design and construction
make them an obvious choice. 'Nuff said-

SOLER
Clapham Manor St.
London - S.W.4

 IT PAYS TO STOP AT A " C.B." SHOP

WANDSWORTH HARRI NGAY
101, East Hill, S.W.18 71, Grand Parade, N.4
Phone : BATtersea 1381 Phone : STAmford Hill 4368

LEWISHAM EALING
34, Lee High Road, S.E.13 16, Bond Street, W.5
Phone: LEE Green 2072 Phone : - EALing 3557

APEX
'SUPERLITE'
CELLULOID PUMP

15 ;' BLACK

Thick Celluloid
Beautifully Polished

Light of Weight
but of

robust construction
'SUPERLITE ' 15in.
CELLULOID (with
solid drawn brass 4/3
plunger tube) each

'LASTWEL' CELLULOID
(with steel split
plunger tube) ISin.

each

The World Famous

BAILEY'S
`SUPER'

PUMP
15 x i" BLACK

Steel Lined

Celluloid Covered

Lining is Solid drawn
cartridge fashion, the ends
being solid with the barrel.

Cannot warp nor leak.

BAILEY'S 'SUPER' (Steel
lined and Celluloid It /
covered) ISin. each -Pi-

BRASS PUMP, Nickel
Prated or Black enamelled
(with steel split /1
plunger tube) each al..)

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

" No other tyre

will really satisfy

me now"

firestone
BEST TODAY * STILL BETTER TOMORROW
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The
FINEST
BICYCLE
BUILT
To -day

THE HERCULES CYCLE & MOTOR CO LTD ASTON BIRMINGHAM
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And Now It is November

BUT it is wrong to associate this month
with nothing but fogs and drear,

damp days! Actually, I fancy that Novem-
ber is a maligned month, and I have been
thinking of some of the- good things one
may find to say about id Fog ? I have
been looking up some of my old cycling
note -books, and find that most of my
entries concerning fogs have been in Feb-
ruary . . . and not November at all. That
rather dog-eared old note -book shows that
in the years gone by I enjoyed some fine
rides in November. There is a record of
a good ride, with a couple of friends, to
the Lincolnshire coast . . . to Mablethorpe,
Trusthorpe, and Chapel St. Leonards, hard
by Skegness. Long, flat roads, vistas of
the Lincolnshire fens, fine old churches ;
these are the features of that big county
which seems to lure so few, but which is so
rich in history and charm. But I could say
much more about November . . . in defence
of that little -loved month.
Newspapers and Cycling

TALKING the other day with one or two
keen riders, and after passing round

a copy of THE CYCLIST, the conversation
turn -d to the little attention given by the
average newspaper to cycling and matters
connected with the pastime. Columns for
the gardener . . . columns for the poultry -
keeper, for the bee -keeper, the stamp col-
lector . . . but precious little for the cyclist.
That seemed to be the summary of our
talk under a gnarled old tree, while the rain
'pattered down on an autumn afternoon.
And I have often wondered why newspaper
editors devote so little space to cycling:
among their readership must be numbered
thousands of riders, and it is no good excuse
to say that the pastime has its own special-
ised press. Of course it has! But so have
the poultry -keepers, and the apiarists, and
the wielders of. rake and hoe.

" Wheels of Fortune"

Continue to Turn!
A/EY recent references to
kv-L Sir Arthur du
Cros's book have brought
me one or two most inter -
e s t i n g letters - from
veterans who recall the
early days of the pneu-
matic tyre, and who have
vivid memories of the
excitements and the
litigation of those days.
One correspondent recalls
that some of the earliest
officials of the Dunlop
Company were famous
track men. There was
Herbert Synyer, for
many years the Dunlop
district manager at Not-
tingham. Herbert was a
good man on the track in
his earlier days, and
always maintained a keen
interest in cycling. And
another writer mentions
that C. A. Proctor, who
quite recently retired

from the onerous post of managing director
of the Dunlop Company, was a noted rider
in his youth. Good memories!

Nature Note
MANY of my cycling friends are keen

nature lovers, and find never -failing
interest in the countryside and its shy
inhabitants. One of the shyest of all is
" Brock," the badger. One may explore the
countryside for many years, and keep a
watchful eye on the banks and ditches where
the badger has his haunts, but never see our
wily friend. But quite recently, in the heart
of Suffolk, I did see a badger . . . near to his
" sett." It was almost dusk, and he came
towards me through a tangled bit of bramble
by the edge of a sandy bank. A big fellow,
too . . . moving warily ; but I got a good
glimpse of him before he scuttled back to
his home. I felt rather sorry that I had
interrupted his evening forage, but I have
no doubt that when I was well away from
the spot he resumed his prowl for grubs
and other delicacies.

Brealey of the B.S.A.
HE is a good fellow, is Brealey, who takes

care of the advertising of the B.S.A.
concern. I sat with him recently on a
committee, and was struck, as I always am,
by his shrewd sense, his knowledge of his
job, and his intense enthusiasm for his
compaiy. And after all, he advertises a
product to be proud of! - That well-known
trade mark of the piled guns must be one
of the most famous in the world, and I am
sure it stands, for every British cyclist, as
a mark of high quality and fine craftsman-
ship.

Cyclists Welcomed"
THAT was the friendly legend which I

saw some few weeks ago on an inn in
Wiltshire, and I thought it not merely an
unusual legend, but one quite provocative.
Why should cyclists not be welcomed ? I
was sufficiently intrigued to dismount and
enter that inn, and make some inquiries . . .

to find that the good landlord was a very

keen rider himself, and he liked fellow
cyclists to visit his establishment! He and
I talked cycling for an hour or more. We
talked of old-time meetings at Herne Hill ;
of riders of years ago ; of bikes we had each
owned

'
and I drank ale out of a battered

tankard, and went on my way much
refreshed, There is still a jolly fraternity
of the road among men of the wheel.

Fireside Touring

OT a bad idea, when the winter even-
ings come round, to light a pipe, take

out some maps, and plan next year's tours.
It is an old habit of mine, and I vouch for
its fascination. When the " austerity " fire
is burning brightly, and slippers are on, and
the old briar weal alight, then it is good
to make plans for that Easter trip through
Derbyshire dales, or over Yorkshire moors,
Or through the leafy lanes of Buckingham-
shire. You'd be surprised how much joy
there is in planning just where you will go,
and what you will see. And if the winter
wind is howling outside, and the rain beating
on the window -pane, then all the better. Stir
up the fire, take a sip from your glass . . .

and "let the wind whistle as it will." And
next Easter, when the spring sun is shining,
and you ride serenely through that York-
shire village in the dales, you will recall
with infinite pleasure that winter's night
when you mapped out your route, and did
the ride in your dreams!

Bicycles in Plenty

T SAW them in one of the " big stores "-
fine gleaming array of machines, and I

felt a glow of satisfaction that in regard
to on- commodity at least, things seemed to
be getting back to normal, and supplies on
a scale somewhat commensurate with the
demand. And, in that store, there was one
feature of the cycle display which pleased
me immensely: the assistant knew his sub-
ject, and knew a lot about bikes! I listened
to his " sales talk " to a party of schoolboys,
and was much impressed by what he told
them. Later, I had a word with that sales-
man myself and, of course, found that he
was a keen rider himself-owning two
machines, very interested in touring, and
very knowledgeable on subjects connected
with the English countryside. It is not
always that one meets the expert when one
enters a cycle shop or departmental store!

Jubilees and Centenaries

IT was only in May that we celebrated
the centenary of the bicycle and paid

due homage at the shrine of Kirkpatrick
Macmillan , . . and now we have had the
jubilee of the motor industry, with a fine
exhibition in the new and somewhat palatial
premises of the Society of Motor Manufac-
turers and Traders . that historic building
where once Disraeli lived and where
Edwardian society was to be seen in all its
splendour. And not only an exhibition, but
banquets, cavalcades, and a Veterans' Car
Club run to Brighton. It is good, I think,
that the industry made so much of its cen-
tenary ; good that the public should be made
to realise what a great debt the nation owes
to the pioneers who worked so hard in
the old days . . . worked in the teeth of
much stupid opposition and prejudice. If
transport is the life -line of our national life,
then the motor industry is truly one of the
great links in that line!
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By " WAYFARER"

" Go Thou . . ."
A RECENT obituary notice said : " After the
J' outbreak of war in 1914 Lord Cavan's rise was
rapid ; at 49 years of age he was mentally and physically
alert and inured to all forms of outdoor exercise."
Everybody cannot indulge in " all forms of outdoor
exercise," but we can take our pick of the lot, and I,
personally, believe the best to be cycling. At any
rate, a wise and sane indulgence in our pastime will help
to keep one " mentally and physically alert." So my
advice to all and sundry is : " Go thou and do likewise."

Luggage in Front
THERE is certainly something to be said in support

of the plea which has been put forward with regard
to the betterdistribution of the luggage we touring cyclists
carry. The vast majority of us, it is to be supposed,
stick the freight on the back of the bicycle, where, at
least, it is out of sight (and out of mind)-and protected
from the weather. 'There is also something to be said
in favour of having everything in one place, so that no
confusion exists when a map, or a toothbrush, or a hair-
pin is required. But, as the back wheel has to carry
the main weight of the rider, I am not sure that it is
either fair, oevvise, to penalise it with all one's luggage,
including, perhaps, half a dozen maps. 'The point
raised does seem worthy of some little thought.

Sub -standard Days
AWORD or two may fitly be said on the subject of

sub -standard, or not -so -good, days. On a
recent Saturday afternoon I set forth for my usual ride,
rather discouraged by the general appearance of things.
The whole aspect of the local world was a study in
drab, and I saw that rain was not far away. In a very;
few minutes my cape was in position, and I was splashing
through the juice. There was no thought of going back,
for once I'm out, I'm out. 'The rain ceased, and I put
my cape away-and then the rain started again ! Not
long afterwards, however, the wet desisted " for keeps "
(as it turned out), the murk gradually removed itself,
blue patches came into the sky, and the sun emerged
from its lair. The temperature was low for the time of
the year, but the impact of the wind on one's face gave a
tonic effect.

The three cyclists who disposed of an excellent farm-
house tea decided that they had been amply rewarded
for turning out on a not -so -good day-they passed a
vote of condolence with others who had stayed at home !
-and that reward was accentuated in the evening, when
conditions improved still further and the air was
remarkable for its clarity. Such an experience is an
inducement to " grasp the nettle " on sub -standard days,
and hope for the best. And " the best," however
unlikely it may seem to be, very often happens.
Psychology of Salesmanship
-THANKS to the experiences sustained during the war

I years, I am seriously thinking of opening a school
devoted to the psychology of salesmanship-a subject
in regard to which a great many caterers know absolutely
nothing. There is money in catering, but quite a number

I of the people engaged in the trade make a point of
repelling their customers, and thus sending money
elsewhere, by their very manner. It is obvious, of
course, that rationing has set up serious difficulties for
caterers, but they can surely be polite about their inability
to provide a meal. When a cyclist has thrown at him the
remark, " Nothing in the house," or " Can't manage
any more," without any expression of regret (or even of
interest), he remembers the episode, and the establish-

ment entered on his men-
tal blapk-list. It costs nothing
if the katerer briefly explains
the Position, making it
known that rations have
been exhausted, and saying
how Mrry she is not to be
able to do anything. 'That,
too, is remembered by the
cyclist, who will probably
try Ins luck again at the
same place later on.

One day recently I called
for lunch at a house where
I have had one or two quite
good feeds: In response to
my request, the caterer said,
bluntly: "You'll have to
have an ordinary meal
to -day ! " That was precisely
what I wanted : I expected
nothing else, and I frankly
accepted the pOsition. Then,
equally bluntly, she an-
nounced that she was
tiyingto get lunch ready for
one o'clock, to which state-
ment I replied, very sweetly,
that the arrangement would
suit me admirably, and that
it was just fire minutes past
One-! Her method of dealing
with customers was quite
wrong, and, so far as I am
concerned, she will have
no further opportunity for
practising it.

Without Sympathy
AA

CYCLINO acquaintance
told me over tea the

other day that he had
just been fined for failing
to observe a " Halt " sign.
He said that he had certainly
slowed down, but had not
come to a standstill, and a

watchful policeman lurking in the neighbourhood had
done the pouncing act, with unwelcome financial results.
At the end of this brief recital my friend paused as though
to give me a chance to express my sympathy --a chance
which I spurned. On the other hand, I made it
abundantly clear that I was certainly devoid of sympathy
with anybody-cyclist or motorist-who ignored Halt"
signs, and that I would be very glad to see the police,
generally, getting busy and " doing their stuff," in the
interests of safety. Such action is bound to be initiated
in the early -future, when the police forces have been
strengthened by the return of men front the Army.
It therefore behoves us, one and all, to sit up and take
notice. We shall find it cheaper to obey the injunction
and come to a standstill when told to do so. No doubt
a few of these " Halt " signs are unnecessary. Well,
the remedy for that is not to flout them, but to organise
opinion in favour of their removal.

Free Medical Advice
I EXTRACT the following from Dr. Halliday

Sutherland's entertaining book entitled " Hebridean
Journey." It has nothing to do with cycling, but, as
a fragment of free medical advice, it may be of interest
and use to some of my readers. 'The author was walking
through Glen Sligachan, Isle of Skye, on a wet day.
"'There was no sense in trying to be dry -shod, because
my raincoat, which might have withste6d an April
shower, was now permeated with rain, and from my
panama hat water was trickling down my back. Indeed,
at the end of this walk I was drenched to the skin, and
on returning to Portree at 8 p.m. I went to bed in
order that my clothes might be dried overnight in
the hotel kitchen. Yet there is no risk to health from
wet clothes, or even from sleeping out all night in
wet clothes, provided the moisture does not evaporate
too quickly. It is not the moisture but its evaporation
that lowers the body temperature, produces a chill,
and may produce pneumonia. 'Thus after the '1.5,
when loyal Highlanders were driven to the mountains
by the Duke of Cumberland's troops, it was their
custom when sleeping in the open to soak their plaids
in a burn or loch before using them as blankets. 'The
wet plaid kept the body warm, and even to -day this
is done by Highland sh-epherds when sleeping on the
hills."

Elsewhere in the same 'book Dr. Sutherland says :
" The best advice to those visiting the west of Scotland
is to be prepared for rain. With a Sou' -wester, light
oilskins, and goloshes you can be out and about on wet
days, and I once spent a pleasant holiday in Argyllshire
although it rained for four weeks without stopping."

Tyre Technique
DESPITE the operations of the nice -minded people

who like to strew our roads with broken glass,
punctures are really few and far between. It occurs
to me that readers may like to know something of my
tyre technique when " troubles " are encountered,
Whether in the form of actual punctures or otherwise.
Well, unless I know fOr certain that there is a definite
perforation, I always test the valve, using water in an
egg -cup or a wineglass or a narrow bottle. In the
presence of negative results, I look round the cover
for signs of an intruder. If found, I extract the foreign
body, mark the spot, and (probably) proceed to take
out only the immediate part of the inner tube. The
repair is then effected in the usual way, namely, by
cleaning the tube, applying a thin coat of rubber
solution (which is allowed as long as possible to become
" tacky "), pressing home the patch and dusting it

over with French chalk, afterwards putting the tube
back into position and replacing the cover. If it is
necessary to apply -the water test (and this, after all,
is the best way of finding out what is wrong), then, of
course, the whole of the tube must be unshipped. I
put plenty of air into it, and then go round very
carefully, stretching short pieces of the tube and
watching- for results. When found, I mark the spot
with a cross, using a copying -ink pencil. It seems to
me to be just as well to test the whole tube when one
is on the job (it is a good plan to start from the valve
and finish with the valve), and I take care to see that
the air pressure is maintained throughout the process
of examination. Otherwise results may not be readily
observable. Soapy water is an advantage, making
punctures more inclined to declare themselves, whilst
in cold weather I like to have the chill taken off the
water, thus reducing the temptation to scamp the job.'

Other Small points in my tyre technique are these :
Owing to the escaping habits of rubber solution, I
make a point of carrying a spare tube, unopened.
'The contents of a tube which has been used may
get away, and you will be landed. With an unopened
tube you have a good chance of finding what you want
in an emergency. So always carry a spare. It occupies
practically no space, and weighs next to nothing.
Don't screw up the valve locking -nut too far ; or,
rather, don't give it an extra bit of attention every
time you notice it. 'The danger is that, when you
want, to undo it you will have to use pliers-and you
may not have a pair handy in the case of a roadside
repair. If the insides of your rims are rusty, it is not
a bad plan to apply a coat of thin paint. If the rim
tape is the worse for wear, replace it. Rim tapes cost
very little, and are easily fitted.

Two Points Arise
NO'1' for the first time-nor for the hundredth time-

has a road fatality occurred owing to one unit of
traffic crashing into anotherunit in the dark. 'The coroner,
rightly characterising the accident as " most unfortunate
and unnecessary," concluded that the stationary lorry,
into the rear of which a motor -cyclist ran, had no
efficient lighting syStem, the lights apparently working
only while the engine was being accelerated. That is
a pretty position in this year of grace 1946, after all
the trouble which has been taken to see that road
vehicles are fit for the purpose which engages them.
'The police superintendent is reported to have said that
until the time of the accident nobody appeared to worry
whether -there were lights on the vehicle or not. 'That
also reveals a pretty state of affairs-or was it nobody's
concern ? But, to get to fundamentals, is it not a fact
that the motor -cyclist should have been depending
entirely on his own lights, and not relying on those of
other people ? The unlighted lorry might have been
an unlighted (and Unlightable) straying horse or cow,
or a fallen tree, or a collapsed wall, or a road subsidence-
and the result would have been the same.

Ancient Voices
HERE are three reprints, summarised, from the

Birmingham Post of about 5o years ago, with
my comments : 11/9/1896. " It is only at the present
moment that we are beginning to discover our mistake
in having admitted the enemy within our gate in
the shape of the hurried, fussy, breathless bicycle. We
are severely punished for the outcry raised some time
ago against the piano, and now we have to submit to
a far more grievous domestic punishment in the
adoption by our young lady population of the bicycle.
The odious instrument, devoid of all grace or moral
harmony in the purpose to which it is applied, has
become the bugbear of every domestic circle." In
1896 the bicycle and the cyclist had emerged from the
" cads on castors " stage, but there was still prejudice
to be lived down, as witness the foregoing quotation
from a responsible daily newspaper, circulated in an
area which has since witnessed the manufacture of
hundreds of thousands of these " odious instruments."
Personally, I prefer the testimony of Arthur James
(afterwards Lord) Balfour, voiced at about the same
period : " There has not be a more civilising invention
in the memory of the present generation than the
invention of the bicycle.',

Two days earlier the Post bad spoken of the
" curious embarrassment " which had arisen in Coventry
" as a consequence of the cycle boom." Constant and
well -paid employment was the order of the day, and
workpeople were flocking to the city in order to
participate in the " great and rapid development " of
the industry. The housing accommodation was quite
inadequate. Strange reading to -day, when the cycle
trade is so firmly established in Birmingham, Coventry,
Nottingham, and elsewhere, and has become an integral
part of our national life !

A few days later (September 24th) the Post contained
a reference to the fact that " at Smethwick Police
Court, the second batch of offenders against the new
county bye-law, requiring lights to be carried on all
vehicles after sunset, appeared in answer to sumtnonses."
Some of the " criminals " pleaded that lamps were on
order but had not been delivered, while one said that
the shaking of his wagon put out the light, and he did not
see how the bye-law could be complied with unless a
specially designed lamp was invented. Another man
pointed out that in Worcestershire, which was close to
the boundary of Smethwick, they were not compelled
to carry lights. Well, satisfactory lamps were provided
-and the vehicles to which the bye-law applied have
steadily disappeared from our roads, giving way to the
internal combustion engine ! But the main point here,
to my mind, relates to the absurdity which then existed,
whereby counties had power to legislate in this manner.
ThuS we had the ridiculous position of lights being
required in one county and not required in the next
county.



Our latest Model is
a REAL RADIO
RECEIVER, which
is fitted- with a
PERMANENTCRYSTAL
11 ItV ECTO R.
WHY NOT HAVE
A SET IN YOUR
OWN ROOM 011
At A STAND -RV ?

-916, post 6d.

PERMANENT
DETECTORS, BB,

post So.
.tine' Pre-set Condensers, 21s, post Sd

Headphones, brand new, leading makes 1E-, 93;-,
and super -sensitive 60(.. a pair, postage 6d. Single
Earpiece (new) 4/6 each, postage 6d.

HIGHSTONE UTILITIES
CRYSTAL SETS

MICROPHONES
Just the thing for Impromptu concerts, room to
1.01,111 cow/1.4,16o, leetc. Bakelite tab model.
6(9; Sospeusion type, la Post 8d.Super Model
on stand, 12,6. Fitting instructions Included.
Mike buttons, 2'6. Transformers, 6,6. Public

Address Transverse current. Mike, 3716. post
All microphones have transformer incorporated.

MORSE KEYS AND BUZZERS
Standard size keys sired to work Buzzer or Lamp.
Chromimn plated. 7:6. M.O. key, heavy brass
bar, with or additi0.1 from bracket. 916. Chromium
plated, 106. toot 6d. No. 2 Single Coil Bugger, 2;6.

No. 3, Heavy Duty Doable Coil, 4fi, post 3d.

BELL TRANSFORMERS
These guai7Mneed trans-
forniers work from any
A.C. Mains, giving 3,
or 8 volts output at 1
mon., operate bulb
buzzer or bell. Will
supply light in bedroom
or larder, etc. PRICE

Post 63,

SOLDERING IRONS
Adjustable Bit, all parts replaceable and fully
guaranteed. 200(213.1 v., 89 watts. 9,61 150 watts,
12/6, pout 13(1. Small Soldering Irons, for use
oti gas, 14. Post 4d.
Mta flex, for lighting, 64. yard. Power. 9d. Yard'
and postage. Toggle Snitches. ran be used for
Vacuum Cleaners, radio sets, table standards, etc.
213, post 3d.

SEND 1,1. S.A.E. FOR ILLUSTRATED LIST H.P.
OF USEFUL ELECTRICAL ACCESSORIES. Money
refunded if not oompletely Rationed. Letters only.
Please include postage any excess will he refunded.

Who!esale and Export Departments,
HIGHSTONE UTILITIES,

SB, New Wanstead, London, E.II

NEW CIRCUITS
Build a "SUPER SET" this Winter.

" DORSET "-All Dry 4 Valve
Battery Superhet. 1.4 v. valves, no

accumulators.

" DORSET " A.C.ID.C. 5 Valve
Superhet. 110, 200 to 250 v

" DORSET " A.G. 5 Valve Super -
het.

All cover Short, Medium and Long
Wavebands.

DORSET " 6-8 watt A.C./D.C.
Amplifier.

°' DORSET " Wizard 4 Valve
T.R.F. A.C.ID.C. Medium Wave

with Long Wave conversion.

" DORSET " Manuscripts con-
tain the finest set of black and white
drawings ever published. Point to
point wiring details, explicit
instructions. No previous radio

experience necessary.

" DORSET " Manuscripts, 51 -

each, post free.
Theoretical circuit of Superhets,

with price list 2.1,(1. each.

WELDONA RADIO ACCESS-
ORIES, LTD., SWANAGE.

PERFECT PASTIMES FOR
PLEASURE AND PROFIT
See "'I'RE. 51101. WINDOW " for details
and prices of Borne Craft -workers' Instruc-
tion Books. Booklets and Leaflets. Also :

Tools and materials, which include, Lamp-
shade Frames. Covering Materials. Artificial
Flowers. Models, Toys. Plastics Etc.
Send 4d. for a specimen copy to : Delft. 1.
RR EC It APIS, rim BROADWAY,
BIWA DSTA IRS, KENT.

SMALL TOOLS
DRILLS, REAMERS, LATHE TOOLS, MICROMETERS, ETC.

EVERYTHING for the ENGINEER -MECHANIC
BENCH MILLERS, LATHES, BENCH DRILLS, ELECTRIC

MOTORS A.C. and D.C. (Send 4. d. for Lists)

SPECIAL LINE : 6 -way Leather Punches 7s. Od.
each. Plus Is. Od. postage and packing.

NUTTALL'S (LATHES) LIMITED,
MANSFIELD, NOTTS.

EASII,11'167ABE FROM OUR CASTINGS.

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

Aeroplanes arid Speed Boats.
Send 3d. for new list.wow

PLEASANT EVENINGS AT
THE PIANO

Tfiink, or tlielfdense pleasure to
you'r1/2e11 ald friends in being
able to play during long evenings
and dull Sundiis. LET ME
teach YOU to play really well so
that 017 shall make the piano
sing -pied read mask readily
at sight ! BY POST, from

ordinary -Mar" no frea4Ia Methods.
Loa 4.11 quickly play Songs: Daiseei,
HyEns,'141. Gems tram Orem Masters
so that ydit Molds will wept you
alwfis. MY class is seldom les, toss
2.0(10 pupils. 1 have taught 1.ter
70,250 dlifg 42 yens. The;i- o -ewe

Of all eta Iron, Absolute Beginners,
who 84001 witlinnt knowing a note.
to quite Adianeed PliSlertX I taught

them and I CAN TEACH YOU.
1 -end for tree book sal

advice. Say
Moderate,

.&9( E I erokutaty
or Beginner.

. H. HESEHR (Dept. 658), 09, Fleet Street, E.C.4

TOY AND MODEL MAKERS
Send three penny mina ps and unstanmed.
addressed envelope for my illustrated
list of kits and plans to make super
Sailplane, Glider and flying models,
also plans to make really worth -while

toys.
T. FITTON (Model Specialist),
4, Ann Terrace, Norwich Road,

Dereham, Norfolk.

TRANSFORMERS
Thompson's of Greenwich (Estb. 1897)

can now supply their Guaranteed
L.T. TRANSFORMERS and L.T.

CHARGERS
Types to suit individual requirements
for Model Railways, Gine Projectors,
LIT Lighting, Chargers, etc., a special-
ity. Let us know. Your requirements,
enclosing stamp for estimate and List.

T. W. THOMPSON & CO.,
176 Greenwich High Road.

G re en wish, 5.E.10.

,INESIDE 111.' TIMINGS 00
Engine Sheds (Single Road) ... 15, -
Engine Sheds (Double Road)... 1716
Rows of Houses (6) Back View 1716
Platform Footbridge ... ... 15 -
G.W. High Water Tanks ..- 30
G.W. Platform Water Crane .. 10 -
Signal Boxes ... ... 15-
Coal Offices ... 39 & 46Platelayer Huts ... 1'6
PARTS
Coach Wheels per pair
Wagon Wheels Ion one axle
Coach Bogies, per pair ...

Pio tage extra.

0

27 6

37 6
6-
36

9d. 10,1.
& 1 6

10(1.
8 3 18 6

TYLDESLEY & HOLBROOK
109, DEANSCATE,
MANCHESTER, 3.

PIE " cycle chain rivet -extractor toiol,
2s. 1,3. each retail.i-Pve Stores, Hook
Gate, Market Drayton. Postage paid.

FOR THE MUSIC LOVER
AND HOME CONSTRUCTOR
Superbly realistic reproduction of RADIO
and RECORDS can now be obtained from
home constructed Amplifiers and Radio
Tuning- Unit. Two Amplifiers are available
having outputs of 3 and 7 Watts and both
having the CATHODE FOLLOWER output
stage, reducing distortion to a negligible
degree and giving perfect reproduction of
Transients, and a unique non -distorting
tone control stage having separate controls
for Bass and Treble.
The Tuning Unit of advanced design,
provides, at the tench of a switch, either a
highly sensitive All -wave Super -het., or a
High Fidelity Local Station T.R.F. Receiver.
All components including ready drilled
chassig, are in stock. BLUE PRINTS.
including FULL SIZE POINT WIRING
DIAGRAM, are 2/6 each or 51- THE SET
OF THREE. Full kits available..

Stamp for detgils and iirice lists. Post only.
CHARLES AMPLIFIERS,

14, LAPSTONE GDNS., KENTON,
MIDDLESEX

-COMMUNICATION BY RADIO -
(Licence Pqmitttng)

Supplies are nosy aTlable of the
famous Walkie Talki Transmitter%
Receiver Stations as used by H.M.
Forces. This gear originally Cost otter
£100 to manufacture, we can supply
the complete Station at the amazingly
low price of £15 plus 10/- carriage.
Note

'
The sets and accessories are

absolutely brand new and actually m
the same carton as they left the
manutacturee-0,1. 4.1. -

A coMplito station comprises
1. Transmitter/Receiver Set.
2. Vibratory Power Pack for same.
3. IIe.adphones and Microphone (2

4. Tel,p3cople and Rod AerlalS.
5. Accumulators and connecting

leads, etc..
6. Complete set of spare valves, etc.

VALVE SUPPLY CO.
25, filatield Circus, Whitton Avenue,

Greenford. Middx.

ADANA PRINTING MACHINES
Print in the odd hours with an
Adana -still the most absorbing

of malts. No. 1 H S
Meetine 24.100. No.2
B S Machine 89.15.0

Will pay for itself
in a month or two

Send stamp for illus
trated folder to Dept
P.M.1. Adana (Printing

Machines), Ltd.. 15'18. Church St.
Ickes] ham, Middx.

Gliders and Flying Model Aeroplanes.
" BABI GULL 31in. Span Sailplane.
Replica kits of the Famous 1945 Pitcher
Cup Winner now available. Amazing
performance. Only 810.. post 6d.
S.A.E. for list of other models.
HARRODS (PM). 10, Beaconsfield

Road, Maidstone. a set

MAKE MONEY IN
YOUR WORKSHOP
SETS of CLEAR C'ONSTR U('TIONAL
DIAGRAMS and instructions for

BUILDING YOUR OWN
(ii TOY,' MODEL no WOOD-

WORKER'S LATHE, 318. nr
(21 Power or foot treadle drive FRET

JIG SAW MACHINE, 8/6.
(3 Ball bearing Table Model CIRCU-

LAR SAW, 2,6.
(or 9 - for the three.)

ALI, these well tested, simple machines
can be built EASILY from READILYOBTAINABLE PARTS AND
MATERIA LS ONLY and will turn out
101 Saleable articles for the Christmas
market. Prompt posting. Parts stocked.

P. M. BARHAM, Les Buttes,
Torteval, Guernsey, C.I.

( Publishing shortly Six profitable
side -lines to make in the workshop.)

SPARKS' DATA SHEETS
Provide full constructional details,
theoretical diagram, component list.
and full-size black and white prints
of Tested and Guaranteed Designs.

LATEST RELEASE
ALL -DRY PORTABLE No. LOIS.
MIL Waves, 3 Valves. Self-contained
frame aerial. Speaker and Batteries
Complete Data Sheet ... ... 2/6
A.C. 3 -WAVE 4 -VALVE SU PERHET
(No. L.0./11). S., M. and Long -waves.
Simple to construct 3/6
COMPACT TWO-VAEVER (Batt.),
No. L.0./12. Medium -and Long -waves.
Powerful sign. Coil available .. 216
A.c./1017. MIDGET PORTABLE
(No. LiU.M.). Self-contained Medium -
and Long -wave aerial and Speaker.
Three valves plus Rect. ... ... 2/6
THREE -VALVE .S.W. RECEIVER.
(Batt.) No. L.0./7. H.F. Stage. Band -
spreading. H.F. and L.F. volume -
controls.. A.D.X. set.... ... 216
;WIDGET 1 -VALVE PORTABLE.
All -dry batt. Mil., waves. fly. H.T. 216
MIDGET TWO-VALVER. All -dry
batt. Med. wave. 9v. H.T. .. .. 2/6
COMPACT STRAIGHT 3 SET (Batt.).
Med. waves. Good vol. .. 2:6
THREE -VALVE T.R.F. 'SET. Batt.
ML waves (No. L.0.14). A fine set 2/6
A.C. THREE-VALVER (No. L.0.19).
MIL waves. 31 watts output. Quality 2/6
FOUR -VALVE TALE SET (No. L.0./
8). M1I. waves. P.P. output. Power
and quality. Batt. operation. P.U. 2/6
A.C. 8 WATT AMPLIFIER. Neg.
feed -back. P.P. output ... 2/6
A.C.ID.C. PORTABLE _AMPLIFIER.
6 to 8 watts output ... 3/6
A.C. QUALITY RADIOGRAM. De-
signed for quality rather than range.
Med. waves. 8 watts. P.P. output 311
RADIO UNIT. Two valves for use
with A.C. or A.C./D.C. amplifiers... 216
A.C. QUALITY 2-VALVER. M/L
waves. A most ronular set ... 2/6
31 WATT A.C. AMPLIFIER ... 2;6
TWO -VALVE AMPLIFIER (Batt.)
Pentode output. Fine vol.
THREE -VALVE ditto with push-pull
output. Ideal for P.U. . 2/6
SUPER S.W. TWO-V.ALVER .(Batt.).
A popular well tested Rx 2/6
CRYSTAL SET. MIL waves. ... 21-
A.C. L.T. CHARGER. 2 and 6v.... 2/6
OHM'S LAW : COLOUR ('ODE ;
AUTO GRID -BIAS. 1/- each
Many other Data Sheet designs
available. Please send stamp with
order and for list.

L. ORMOND SPARKS (M).
9. Phoetteth Road, Broekley, S.E.4
(Ladywell S.R. Station)(Lee Green 0220)

RATCHET & REVOLUTION
COUNTERS

Ask for
Leaflet No. 18/4

Speed up to
6,000 r.p.m. -1114444,

B. & F. CARTER
& Co. Ltd., Bolton 5

For increased power, im
proved petrol consumption,
better starting. Send for
interesting booklet 717.

ELECTRIC ENGRAVER S. -Powerful
instruments in cylindrical case, on
stand with spring attachment and
switch. Suitable for dog collars, tool
marking, etc., 4-6 volt model, price
55/- ; A.C. Mains model, 200-240 Volts,
75/-, postage L-.
TELEP11OW SETS, comprising 2
G.P.O. hand phones, 2 bells, 2 pushes
and 60ft. twin wire. Price 65i-, post
free. Single instrument, 25/6.
WIRELESS HEADPHONES, 12/6 pr.
BATTERY CHARGERS FOR A.C.
MAINS. FOR CHARGING 2 -volt
accumulators at 1 amp. Parts with
diagram, 1216. Complete, 2116. Postage
10d,

FOR TRICKLE CHARGING CAR
CELLS, parts with diagram. Output
11 amps. for 6v. cells, 30/- set. For
12v. cells 32/6 set. 6v. 6-8 amp. set,
55/10.
SWITCHBOARD METERS, A.C.-
D.C. N.P. cases, 11' dial. Any read-
ings up to 0-25 volts, 0-25 amps. Price

15Bt6ATeach.MOTORS, low centre, wound
field, high-speed, weight 18oz. Size
5in. x 'fin. x 2in. Well made -No
Rubbish. Price 281-, post paid.

ECONOMIC ELECTRIC CO-,
£4, London Road, Twickenham,
Middlesex. Tel. : POP:sgrove 1318.

ELECTRIC MOTORS, 1;40 h.p.,
x 2in. x liin., 10 ors., for Models,

Boats, Fans, etc., A.C./D.C. 4/24 volts,
25/S. -Erne°, 118, FoleshiII Rood,
Coventry.
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,Puze, -fI.CCeSS sift
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
I into amore congenial career with better prospects.

ENGINEERING, AERO, ETC.
..,,Plastics-Radio-Aero Engines-Aircraft Design-
,Welding-Aerodynamics-Electrical Engineering-
' Television-Electric Wiring-Talking Picture Work
-Generation and Supply-Works Management-
Metallurgy-Refrigeration-Planning, Estimating,
Rate-fixing-Time and Motion Study-Aero Inspec-
tion-Automobile Engineering-Sheet-metal Work-
Engineering Draughtsmanship-Aero Draughtsman-
ship-Jig and Tool Draughtsmanship-Press Tool and
Die Draughtsmanship-Structural or RIF Concrete
Draughtsmanship-Sanitary Engineering.

GENERAL
Matriculation-College of Preceptors-Chartered
Institute of Secretaries-Aircraft Apprentice.

MUNICIPAL SERVICE
School Attendance Officer-Handicraft Teacher-
Registrar-Housing Manager-Sanitary Inspector-
Weights and Measures Inspector-Inst. of Mun.
and Cy. Engineers-P.A.S.I.

THE BUILDING BOOM-
SECURE YOUR SHARE!

The Free Guide also gives particulars of our
extensive range of modern Building and Structural
Courses, Building Draughtsmanship, etc. The
great post-war Building programme offers un-
limited prospects to technically trained men.

BECOME A DRAUGHTSMAN
QUALIFY AT HOME

AND EARN BIG MONEY
Men and Youths urgently wanted for well paid
positions as Draughtsmen, Inspectors, etc.,
in Aero, Jig and Tool, Press Tool,Electrical,
Mechanical and other Branches of Engineering.
Practical experience is unnecessary for those
who 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 cork,,
siderably increase their
scope and earning
capacity.

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.1

OVER SIXTY YEARS OF
CONTINUOUS SUCCESS

AFRICAN BRANCH: E.C.S.A., P.O. BOX 8417 JOHANNESBURG.

FOUNDED 1885 FOREMOST TODAY-OVER 100,000 SUCCESSES

"Practical Mechanics" Advice Bureau COUPON
This coupon is available until November 30th,
1946, and must he attached to all letters contain-
ing queries, together with 3 penny stamps. A
stamped, addressed envelope must also be enclosed.

Practical Mechanics. November, 1946.

for your
remarkable

fWe definitely guarantee that if you fail to pass the examination or
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we are able to offer. Founded
in 1885, our success record is unapproachable.

"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 q iialifications
through special! RAPID FULLY -GUARANTEED
COURSES.

Write now
copy of this
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.I.A.E., A. F. R. A e .S
A.M.I.S.E., M.R.San.l.,
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

y µ I

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.I.
Please forward your FREE Guide to

NAME
ADDRESS

My general interest is in : (i) ENGINEERING (Place a cross against
(2) AERO (3) RADIO (4) BUILDING the branches, in which
(5) MUNICIPAL WORK you are interested.)

The subject or examination in which I am especially interested is

To be filled in where you already have a special preference.
(Id. stamp onYy required if unsealed envelope used.)

Published about the 30th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street, Strand, London, W.C.2..
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matter whatsoever.


