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LIP

A CLIP FOR
DRAWING BOARDS

N°300

4/- per dozen
sub, plus

Purchase Tax

MADE BY

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

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

Over 92 years of clip -making is at your disposal.

HERBERT TERRY & SONS LTD., REDDITCH

  
99

London, Birmingham, Manchester,
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S. TYZACK & SON, Ltd.
TOOL & MACHINERY SPECIALISTS

SETS OF STOCKS & DIES
with Tap Wrench, Diestock, Taper
and Plug Tap to each size. Com-
plete in Polished Cases.
Set No. 1-Whitworth 1, it, . i.,

34/6 Set.
Set No. 2-B.A. 2. 4. 6. 8. 10., 37/9 Set.
Set No. 3-B.A. 0. 1. 2. 3. 4. 5. 6. 7. 8. 9. 10,

68/6 Set.
Set No. 4-Model Engineer Thread, 1, A,

, ar, 1, all 40T.P.I., 41;6 Set.
Set No. 5-Whitworth, 1, tv, I, -lc, 1,

71/6 set.
Set No. 6-B.S.F., 1, §, 71/6 Set.
WE HAVE GOOD STOCKS OF TAPS

AND DIES.

Please Send Us Your Enquiries

THE " ZYTO "
MOTORISED

SPINDLE
MOULDER

Specially suitable for Carpenters,
Cabinet-makers. Pattern -makers'
etc., French Head lin. diameter.
Rise and fall spindle. Full
details and price, free on applica-
tion. Please state voltage.

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

Telephone: CLE 4004-5-6. Telegrams: TYZGAR, FINSQUARE

MAKE IT WATERPROOF!
Clothing and camp gear dipped in or brushed with
" NEV " solution shed rain like a duck's back. Cloth
looks and feels the same, stays porous to air. Ideal
for everything you wear for outdoors-for sports or
work-and for tents, haversacks, blankets, dungarees,
overalls, etc. If your Equipment Dealer is sold out,
please order direct from the manufacturers, Dept.
Jr, Peel & Campden, Ltd., 183/9, Queensway, London,
W.2. Four oz. jar, 2s. 9d., makes two quarts solution ;
12 oz. jar, 5s. 6d., makes r r gallons solution-can be
used again and again. Please add 5d. or 8d. to above

prices respectively to cover posting.
Now obtainable through Boots The Chemists.

Trade enquiries to : Benjamin Edging ton
or Langdon's of Liverpool.

Registered NEv Trade Mark

PRECISION

HAND
DRILL

Eves), "Leytool " is
a genuine post-war
design, as accented
by the Council of
Industrial Design for
display at the
"Britain Can Make
It" Exhibition.

Prov. Patent No.
20987/44

BASSETT-LOME
GAUGElf

SCALE
MODEL

RAILWAYS

romilyitato

NEWS OF THE MODELS
Although the production of our famous models is increasing, a large quota
is reserved for export, and supplies for the home market are therefore
limited.
Our Gauge ' 0' Model Railway Catalogue (GI12), price II-, will give you
prices of models available and delivery dates of forthcoming models.
Send for it to -day.
" PECO-WAY," the most realistic Gauge ' 00' Permanent Way. Send
for Booklet, price 6d.

Model Railway Handbook," Standard Edition. Price 6s. 6d.
" How to Build a Working Model Road Tractor, 'lin. scale" ... Price II-
" How to Build a ',in. scale  Flying Scotsman " ... Price II-
" Laying Permanent Way " . Price 6d.
" Model Supplies " (L/I2) ... Price 6d.

BASSETT - LOWKE LTD.
NORTHAMPTON

London Showrooms : 112, High Holborn, 'Phone : HOL 6285.
Manchester : 28, Corporation Street.

Customers in or near London are invited to visit our London Showrooms, where our
technical staff are at your service.

Leytools
are
QUALITY Tools

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

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

 UNIVERSALLY JOINTED
SOCKET SPANNERS

IS Stock sizes.

 POCKET SCREWDRIVERS
4 -bladed.

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

FURTHER e` LEYTOOLS " ARE
NOW BEING DEVELOPED

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

Telephone: Leytonstone 5022-3
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I.C.S. TRAINED MEN
are in Greater Demand
than Ever -Maximum production
depends on high technical skill, such
as that acquired by I.C.S. Students

TENS OF THOUSANDS MORE
TRAINED MEN ARE URGENTLY
NEEDED NOW-BUT THERE IS
NO WORTH -WHILE PLACE FOR

THE UNTRAINED

Ambitious men everywhere have succeeded through
I.C.S. Home -Study Courses. So also can you.

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

Accountancy
Advertising
Aeronautical

Engineering
Air and Vacuum

Brakes
Air -Conditioning
Architecture
Architectural Drawing
Auditing
Boiler Engineering
Book-keeping
Building Construhtion
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, Light-

ing, Transmission,
Traction

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

Motor Engineering
Motor Mechanic
Motor Vehicle Elec.
Municipal Eng.
Plastics
Plumbing
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Sales Management
Salesmanship
Sanitary and Domestic

Engineering
Sheet -Metal Work
Short -Story Writing
Steam Engineering
Structural Steelwork
Surveying

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

Manufacturing
Works Engineering

And most of the Technical. Professional, Commercial and Educational
Examinations.

(Examination Students are coached till successful)

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

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

Use this Coupon

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

Please send me particulars of your courses in

Name Age
(USE BLOCK LETTERS)

Address

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

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

ICS

tai The PresS interview$ Lord Portable.
Chairman of WuWu (World Union of

Wolf Users), Queenie Quartermaster, Slim4 Screwdriver, Ben and Ped Grinder, and other
famous Wiffu members.

Lord Portable : ' Yes, everyone must drill, file, buff
and polish faster than ever before.'

Reporter: 'Can they do that with electric tools ?'
' Rather, and many more operations, all about 7 times faster:.

'Doesn't everyone use electric tools?'
'Every progressive fins, but there are still a lot, like Old Brace and Bit who cannot gel
the electric tool habit.'
' If -they did would output rise ?'
'Rocket Sir! Here, you try with this hand operated drill. Cut a hole in that bit of
steel, (Turn, turn, turn. (pause) turn) - Oh, that's enough, you'll never finish it.
Now try this electric ' Wolf' - just switch on. (Whizz -z -z) Yes - it's through.'
'Why thaes unbelievable !'
'No, sir. It's a fact, and you've got to tell the world.'
'I'll say so! Do these wonderful machines last long?'
' Yes. They keep on the job day after day. There are all types, some for occasional uso,
others for heavy duty and ' Wolf' make them all.'

=.1
asaten

The range of Wolf Portable Electric
Tools includes - Drills, Bench.
Pedestal, Hand and Flexible Shaft
Grinders, Hammer and Hammer
itKits, Screwdrivers, Chisel Mortisers,
Sanders, Blowers, Engine Recondi-
tioning Equipment including Valve
Seat Servicing Kit, Engine Kit, etc.

S. WOLF
.d188

011IF ELECTRIC TOOLS

Every home should have
a Crystal'Y

No matter what the job-interior
or exterior painting, distempering
or re-cellulosing a car, the " Crystal "
Spray Gun will enable you to do it
to perfection.

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

The " Crystal " Spray Gun will be
forwarded by return, post free, on
receipt of remittance with order. N.B.
Please state make and type of cleaner
when ordering. A special connector,
desirable with all and essential with
Some cleaners, is available at 316 extra.

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

app/ication.
Dept. P.M.

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

75,-
complete

TRADE
ENQUIRIES

INVITED

COMPANY
LONDON, N.3

Tel : F!Nchley 5190
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GOOD, USEFUL LIGHT
even at walking speed

The NEW
PHILIDYNE

Demand is heavy so

place an order with
your dealer NOW

BRANCHES AND SALES DEPOTS AT BIRMINGHAM, BLACKBURN, BRISTOL, CARDIFF,

CYCLE DYNAMO LIGHTING SET (TYPE L')
The NEW and improved
Philidyne Lighting Set is a joy
to own. It is very light in weight,
absolutely reliable, gives a good,
useful light even at walking speed,
and reaches its maximum output
at 8-ro m.p.h.
The NEW 8 -pole Dynamo (Type
7422) weighs only of ounces
yet is rated at 6 volts,  5 amps.
Very smooth in action. Self-
lubricating. Polished aluminium
finish.
The NEW Headlamp is stream-
lined, with black lacquer finish,

chromium - plated rim and
polished reflector. Designed to
take a flat battery for parking
and traffic halts. Dynamo or
battery connection to both
lamps through switch on top of
lamp.
The NEW Rearlamp. Gives easy
access to bulb -holder. Lens is of
heavy plastic, unbreakable
in normal use, prismed
internally with smooth convex
exterior.
PRICE complete with twin -flex
cable and clips 43/6d.

Made in Great Britain

PHILIPS ELECTRICAL
LIMITED

CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C. 2
EDINBURGH, GLASGOW, LEEDS, LIVERPOOL, MANCHESTER, NEWCASTLE, NOTTINGHAM, SHEFFIELD

(Pit.eoRve)

Telephone : ACOrn 5021

Type "F"

Reception conditions range from
excellent to very poor, signal
strength from strong to very
weak, and to cope successfully
with all such conditions you need
a pair of highly sensitive and
dependable headphones.

If you want maximum reception
results you should insist that your
local dealer supplies you with a
pair of the rightly famous S. G.
BROWN Type " F " headphones.
Sea, land and air WIT operators,
servicemen, experimenters and
radio amateurs all vouch for their
dependability.

TYPE"F"
(Featherweight)

PRICE 25/- PER PAIR
YOUR LOCAL DEALER CAN SUPPLY

Descriptive Brochure " P.M." gives details
of full range. Prices from 231- up to 11:151 -
for Moving Coil Type K.
Brochure " P.M.- sent on request.

ddv,,A

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

SIR

"nUk"
because

it possesses
hundred-per-r"'"'"esegok

"ClEACA"
because

it leaves
no greasy

residue

cent active
flux content.

on the V400(.
Keep

a tin of "Baker's"
by you

lirts 4 fluid
oz.s.,

P,
fluid

Os.,
and

larger.

of floes

6A4°5
yell/ore

A E R S
SOLDERING FLUXES

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

GREAT WEST RD., ISLEWDRTH, MIDDX., ENGLAND
BELFAST  TORONTO  MELBOURNE  JOHANNESBURG WELLINGTON, N.Z.

Smee's W.B. 5'



40 NEWNES PRACTICAL MECHANICS November, 1947

OPPORTUNITIES
IN PLASTICS

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

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

etc.
All courses are conducted under a guarantee of

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

BRITISH INSTITUTE OF PLASTICS TECHNOLOGY
4, SHAKESPEARE HOUSE,

17, STRATFORD PLACE, LONDON, W.1

The chances are you'll get it quicker from

HENRY J. NICHOLLS
The Recognised Model Specialists

No matter how small your requirements, our staff of specialists
is ready to advise and help with your particular problem. Our
service to Modellers costs no extra, and the chances are you'll get
whatever you want from H.J.N. quicker than anywhere else.

GUARANTEED ENGINES
ETA 5'

,??;1 Britain's finest
" big " diesel. For
reliability and easy
starting. 100%
after -sales service.

Post free

£8 16 8

Ill I EISELS
FROG 100 . . £3 19 6
KEMP 4 c.c. . £8 8 0
KEMP I c.c. ... £5 0 0
E.D. 2 c.c. ... ... £4 4 0
MILLS DIESEL £5 5 6

 PETROL
FROG 175 £3 19 6
MA JESCO 4.5 c.c. ... £6 10 0
KEIL K.6 (with c. & c. &

£8 17 6
STENTOR 6 c.c. (ditto) £8 IS 6

KITS
FROG Plastic Tugboat. with
Clockwork Motor 9111d.

GRAND PRIX super -detail
Race Car Kits, Mercedes Benz, Alta
and Bugacti I2/9d.

WATERCRAFT
GALLEON KITS

Golden Hind 581 -
Bona Esperar.za 441.
Santa Maria 481 -

BINNACLE SHIP KITS
Ship building in miniature

M.T.B. 319
A.S.R.L. 41 -

Cabin Cruiser 2/9

MODELCRAFT
CABIN CRUISER KIT 17/6

Also aero power kits, glider
kits.etc. By leading houses, for
immediate delivery. Whatever
your needs in modelling, it pays
you to ask H.J.N about it first.

ACCESSORIES
We stock HART model ship fittings, famed for accuracy and detail ; FLYWHEELS
to any specification ; SPARES for Petrol and Diesel Engines, etc., etc., Balsa Wood,
Rider Wheels, Coils, Plugs, Condensers, Power Props , Special Blended Fuels.

HOW TO ORDER If you cannot call personally, then order by mail. You
get the same service either way. All postal orders
guaranteed. CASH or C.O.D. Orders .£1 or over,
post free. Under .£1. send 1 - For postage and packing.

HENRY J. NICHOLLS, LTD., 308, Holloway Rd., N.7. L';,V;;',::/";',';,`;"1,;

MIDLAND INSTRUMENT CO
EX-GOV. D.R. MASTER UNIT gyro
,:ompasses, contains three motors, 24-v.
D.C., one a convertor supplying A.C.
'urrent to the motor gyro, rotating
degree scale, plus a wealth of other
gear, ideal for motor boats, yachts,
etc.. cost over £80. our price 70", plus
7.8 for crate and carriage.

MOTORS, 200260-v. approx.
;amp., speed approx. 3,000-r.p.m..,
fitted gear -box with reduction gears,
one 25-r.p.m., another In I -rev. steps.
also fitted fan blower, superior job,
ball -bearing, overall llin. x 4lln. x 4in.,
weight 81 lbs., 50/-.
EX-GOV. AMPLIFIERS. contains
two valves, triode and Q.P.P. Also four
transformers, key switch, on/off switch.
resistors and condensers, etc. Con-
tained in metal eases. size 7in. x 5in. x
41it. Operates from 2-v. and 120-v.
Ideal for loudspeaking intercom.,
pickup amplifier, etc. Supplied brand
new in wood transit cases, with
instructions. 30i-, post free. Ditto,
less valves, 15/-, Post 11-.
MOVING COIL METERS, attractive
2fin. sq. flush, 0-300-v.. also same type

10/- each. R.F. meters, 0-200-
in/A., 0-350-miA., 0 -3 -amp., all 10/ -
each. All meters are brand new,boxed.
TELEPHONE SETS, consist of two
combined microphone and earpieces.
30ft. connecting wire, giving perfect
communication, complete set, no
batteries required, 12,8, post
EX-GOV. 19 -SET VARIOMETF.RS,
contain variometer, 5-m./A. meter,
instrument rectifier, h/w 4-v. 10 m/A.
rectifier, midget wiw 750 -ohm v -control,
.001, 0,000-v. conds., dial with knob,
etc., in steel case, 9in. x 5in.,weight
5-lbs., 51,
STETHOSCOPES, electrical type,
3 -valve amplifier, two mass type piezo
electric microphones, pair high resist-
ance phones. Operates from '3-v. and
60-v. Complete with valves, brand new,
70/-, used.other wise in perfect condition,
50;-.
Also Instrument Wires, Resistance
Wires, and hundreds of interesting
Radio, Electronic and Mechanical
items, send for our current Lists, 2d.,
with s.a.e.
Driers over 30'-. post free. Na C.O.D.

under 20/-.

Moorpool Circle,
Birmingham, 17.
Tel. HARborne 1308 or 2664.

Take all you can carry!
L'

Llaja,, IMMTR1
ECM rt4A

10

buys the
NEW

CERTIFICATES
Make it your ambition to own your full
share of these New Savings Certificates.
Every one becomes 13/- in ten years.
That's an increase of 30% tax free.
And you can hold a thousand in
addition to any other Savings Certifi-
cates you have. Get them from your
Bank, Post Office or Savings Group.
Every certificate you buy helps the
Silver Lining Campaign.

£500 becomes £650 in 10 years
beetled 5y Me Notional &triage Committee

Shorthand
in 24 hours?
'Impossible!' thought Mr. J. A. E.
Goss, 51 High St., Brecon, South Wales.

Then he learrei the complete theory of
Dutton Shorthand by post, in just under
22 hours study !
Before I attempted Dutton's ', writes

Mr. Goss,* I had unsuccessfully tried to
learn shorthand and am amazed at the
time in which I have picked up the
principles of the Dutton system, since I
had really given up all hope of learning
shorthand. At first the timing on each
lesson looked impossible to me, but I
have seen that shorthand really can be
teamed in 24 hours or less.'

* Original letter, Student Record Card and
many similar letters available for inspection.

All the rules of Dutton Shorthand, the
system designed for ease of learning,
are mastered by a person of average
intelligence in twelve 2 -hour postal
lessons. There is then nothing new
to learn, but practice is necessary to
reach dictation speeds.
Many people, doubtful of their ability
to learn shorthand, have succeeded
with the Dutton system and become
fast and accurate writers.

For fuller details and a free trial lesson
without obligation; tear out and send
this advertisement, with 3d. in stamps and
your name and address, to :-

Dutton One -Week
Shorthand

Dept. PM7, 92-3 Great Russell
Street, London, W.C.I
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TWO USEFUL CHEMICALS FOR
THE AMATEUR PHOTOGRAPHER

AZOL
DEVELOPER

FOR THE
NEGATIVES

+,55.0.. 90"

UNIVERSAL
DEVELOPER
FOR THE

PRINTS
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 THE
CHEMICALS WE MAKE. ADDRESS YOUR

LETTER TO DEPT. 41

Ask your Dealer for the Scales Brand Chemicals

JOHNSON & SONS MANFG. CHEMISTS LTD
HENDON, N.W.4 ESTAB. 1743

Manufacturers of

DRAWING and
SURVEYING

INSTRUMENTS

SLIDE RULES

DRAWING MATERIALS

DRAWING OFFICE
STATIONERY

A. G T+-FORI\JTON LTD
hmaa,ing in.dpuimetit Spec a(its

41 GAR.T/IDE fT. MANCI-If/TER. 3.

T5r

Baihliag a Galleon
The Book with the Plans.

Written and illustrated by men who
know all the . arts of model -making for
museums and the films. Absolutely
authentic. The plans are of the " Golden
Hind," but the tips and hints are applic-
able to any of the 26 other sailing ship
plans listed in our current list (1'- post
free). This book makes an ideal Christmas

Gift.

Price 1216 (by post 131-)

Coastal Cruiser Kit
Planned on aero-modelling lines, this kit
is ideal for those who have experience
of this type of work but have never
before built a boat. Complete with
rubber drive motor. Start building it

now for mxt spring.

Price 1716 (by post 181-)

Famous Racing Cars
Kits in 1" scale by Rex Hays

These kits are a real joy to connoisseurs
of detail. First off are the Bentley 41

litre and the Mercedes Benz.

Price 816 (by post 91-)

MODELCRAFT Ltd.
77(2), Grosvenor Rd., London

s.W.i

NAVIGATION ON THE ROAD?
When the Queen Mary enters a busy
port, she and all other vessels obey
the recognized lights and signals on
which safe navigation depends.

We, too, obey lights and signals-
and rely on them for safety - when
we drive or ride or walk on the
roads.

We are, in fact, "road navi-
gators." Modern traffic simply
could not work without a set of
rules which we all accept.

Why, then, are there still acci-
dents - far too many ?

Partly because we don't all know
and understand the rules and
principles of Road Navigation. And

even if we know them, we forget or
ignore them. And partly because
some of us don't yet realize that the
rules apply to everyone - walkers
as well as cyclists and drivers. Any
of us can cause an accident in which
we or other people get killed or
maimed.

If we all understood the principles
of good Road Navigation (based on
the Highway Code) and obeyed
them all the time, traffic would flow
faster and more smoothly. We
should all get about more easily and,
above all, more safely. By learning
to be skilful Road Navigators, we
can help ourselves and everyone
else to get home safe and sound.

GET HOME SAFE AND SOUND
Issued by the Minister of Transport

Cur latest Model is
a REAL RADIO
RECEIVER, which
la fitted with a
PERMANENTC RYSTAL
DETECTOR.
WHY NOT STAVE
A SET IN YOUR
OWN ROOM OR
AS A STAND-BY ?

-9/6, post 8d.
DE LUXE RE-
CEIVER in pol-
ished oak cabinet,
10/6, post 8.1.

Spare Permanent Detectors, 2/- each. When or-
dered separately, 2/6. Postage, 3d.

.0003 Pre-set Condensers, 2/-. poet 3d.
Headphones, brand new, leading mates 15/-, 231 -
and super -sensitive 30/. a pair, postage Cd. Single
Earpiece (new) 4/G each, postage 6d.

HIGHSTONE UTILITIES
CRYSTAL SETS

MICROPHONES
Just the thing for impromptu concerts, room to
room communication, etc. Bakelite table model,
6/9; Suspension type, 8/6. Post ed. Super Model
on stand, 12/6. Fitting instructions included.
Mike buttons, 2/6. Transformers, 6/6. Public
Address Transverse currzut Mike, 37/6. post
All microphones have transformer incorporated.

MORSE KEYS AND BUZZERS
Standard size keys wired to work Buzzer or lamp,
Chromium plated, 7/8. No. 2 Single Coil Buzzer. 2/6.
No. 3, Heavy Duty Double Coil, 4/9, post 3d.

BELL TRANSFORMERS
These guaranteed trans-
formers work from any
A.C. Mains, giving 3. 2
or 8 volts output at 1

amp., operate bulb,
buzzer or bell. Will

supply light in bedroom or
larder, etc. PRICE 7/, Post 66.

B ELLS, for .e with either the
above or batteries, 6/-. Post 6d.

SOLDERING IRONS
Adjustable Bit, all parts replaceable an,: fully
guaranteed. 200/250 v., GO watts, 9/8: 150 watts,
1216, post 6d. Small Soldering Irons, for use
on gas. 1/4. I'ost 46 Resin cored solder for easy

Gd. packets, or 110. reels, 6/.. Postage
extra.
SEND IL S.A.E. FOR ILLUSTRATED LIST B.P.
OF USEFUL ELECTRICAL ACCESSORIES. Money
rounded if not completely satisfied. Letters only.
Please Include postage, any excess will be refunded.

HIGHSTONE UTILITIES,
SB, New Wanstead, London, E, II
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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. Mining Practice A.M.I.E.E. Electricity Supply
A.M.I.E.D. Estimating City & Guilds Electrical Meters
City & Guilds Foremanship General Electrical Eng. Electrical Design
General Mechanical Eng. Jig & Tool Design Alternating Currents Illumination
Diesel Engines Viewing & Inspection Power House Design Installations
*Draughtsmanship & Tracing Welding Traction Telegraphy
Works Management Sheet Metal Work Mains Eng. Telephony
Press Tool Work Maintenance Eng. Mining Electrical Engineering
Pattern Making Metallurgy
Foundry Practice Refrigeration WIRELESS GROUP

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

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

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

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

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

A.M.Brit.I.R.E.
C. & G. Telecommunications
General Wireless
Short-wave Wireless

Advanced Wireless
Radio Servicing
Television
Sound -film Projection Eng.

AUTOMOBILE ENGINEERING GROUP
A.M.I.M.I.
City & Guilds
Automobile Repairman

Course

General Automobile Eng.
Garage Management
Electrical Equipment
High Speed Diesels

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

Aero Engines
Navigators' Licences
Aeroplane Design
Meteorology

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

* Our Diploma is accepted for Graduateship or the Inst. of Engineering Draughtsmen and Designers.

WE DEFINITELY GUARANTEE
NO PASS NO FEE "

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

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

THE B.LE TI IS THE LEADING. INSTITUTE OF ITS KIND IN THE WORLD
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SUBSCRIPTION RATES
(including postage)

Inland - - - 10s. 6d. per annum.
//kb road - - - 10s. per annum.
Canada - - - 10s. per annum.
Editorial and Advertisement Office : " Practical

Mechanics," George Newnes, Ltd.
Tower House, Southampton Street, Strand, W.C.2

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

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

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

expressly forbidden.

FAIR COMMENT

PRACTICAL
ECHAN I CS

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

Editor : F. J. CAMM
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Physics as a Career.
pHYSICS is concerned with the nature

of matter and energy and how they
react with one another. It includes

such subjects as heat, light and sound,
electricity and magnetism, with the strength,
density, viscosity, etc., of different materials,
their atomic and molecular structure. Hence
every industry is concerned in some degree
with the application of physics.

The science has advanced tremendously in
the last 25 years. So great indeed has the
advancement been that it is impossible for
applications to keep pace with discovery.
Opportunities for workers in applied physics
are not only great, but they are fascinating,
exciting, and provide a valuable contribution
to human well-being.

Most large firms and certainly every branch
of industry employs professional physicists,
each of whom employs two or three assistants,
whose qualifications must be that they have
a fundamental knowledge of physics and
some skill in experimental technique. and in
making apparatus and instruments:

There is here a satisfactory career for the
right type of youth. The brighter ones may
obtain full professional status without the
necessity for a University degree. For such
youths national certificates in applied physics
are intended and they are awarded jointly by
the Ministry of Education and the Institute
of Physics. The training is in applied
physics rather than in electrical and mechani-
cal engineering. There must, of course,
inevitably be some overlap.

The research worker plays his part in
making and discovering new products, in
improving existing products, and in con-
trolling the process of manufacture by means
of scientific instruments and apparatus. If
the assistant is engaged_ in a Government
research or testing establishment, from time
to time he will be brought into direct contact
with fundamental research. Universities and
technical colleges employ experimental assist-
ants. This is another avenue which provides
an interesting career and good pay.

National Certificates
A student entering the course should have

had full-time continuous education up to the
age of 16, or have completed satisfactorily a
junior part-time course of two years' dura-
tion after leaving an elementary school. The
basis of all national certificates is well
established. Study is part-time, extending
for the Ordinary National Certificate over
three years (junior course), and for the Higher
National Certificate over a further two years
(advanced course) of advanced study aiming

finally at approximately to that of a Univer-
sity degree in the subject.

Ex -Service candidates may in certain
circumstances attend a full-time intensive
course of shorter duration. Part-time study
makes it convenient to the student who
obtains basic scientific knowledge of instru-
ments and processes with which he is familiar
in his daily work. The course which is being
run by the Institute of Physics provides those
with the right outlook and mentality with
the means of entering this fascinating field.

Only sufficient mathematics is taught to
provide an essential basis. It is not a
scholastic study. The course in Workshop
Practice acquaints the student with the use
of simple workshop tools and processes, whilst
the course in drawing enables him to prepare
a drawing in a way clear enough to enable
a mechanic to construct the apparatus. The
student is also taught to read engineering
drawings and electric wiring diagrams. There
is also, an elementary course in chemistry.

The third and final year of the course for
the Ordinary National Certificate is designed
to be strongly biased towards those branches
of applied physics in which the student is
actually engaged during the day. Topics
such as spectrum analysis, measurement of
illumination, vacuum devices, cathode-ray
oscillographs, industrial temperature measure-
ment and electrical relays are typical of the
subjects which will be taught in the third
year.

The course for the Higher National Cer-
tificate consists of physics up to degree
standard, mathematics, and in the final year
a special subject in relation to the student's
work in a local industry, such as instruments
for measurement and control, plastics, metal-
lurgy, quality control or some branch of
mechanical or electrical engineering.

The responsibility for the administration of
the scheme for the award of the certificate
rests with the Joint Committee of the Minis-
try of Education and the Institute of Physics.
Any college or works which feels that there
is a local demand for a course may make
application to the Ministry for its recognition,
although the Joint Committee will desire to
justify itself that the centre has adequate
facilities both of equipment and qualified
teachers.

The examinations are assessed by senior
members of the profession appointed by
the Institute of Physics. It is possible to
allow colleges to set papers based upon the
particular branches of applied physics of
interest to local industries, and at the same
time to ensure that a uniform standard is
attained throughout the country.

BY THE EDITOR

National Certificates as a real industrial
qualification have been accepted in engineer-
ing and other subjects and the new certifi-
cates in physics will be equally recognised as
a standard of education.

The holder of the Ordinary National Cer-
tificate has the prospects after further study
and the award of the Higher National Certifi-
cate of acquiring full professional status as
a physicist. Candidates for the Higher
National Certificate who succeed in reach-
ing a sufficiently high standard in the final
examination will be granted exemption from
the academic requirements for membership
of the Institute of Physics. After a period of
approved experience they will be eligible for
the qualification of Associate Membership of
the Institute of Physics.

The holder of an Ordinary National Cer-
tificate in applied physics might at the age
of 18 expect a commencing salary of about
£200 a year, reaching about I70o a year
ultimately, especially if he obtains the Higher
National Certificate.

Those readers interested should get into
touch with the Institute of Physics at 47,
Belgrave Square, London, S.W."

Our Blueprints-Price Increases
RISE in costs have compelled us to increase

the price of some of our blueprints,
and the price increases are set forth below:-

12ft. Canoe 2/6 to 3/6
to -watt Motor 3/6 3/6
£20 Car o/6 o/6
Master Battery Clock 2/o 3/6
Outboard Speedboat ... 7/6 to/6
Autogiro t/o 2/o
Super Duration Biplane i/o 2/o
2 -Stroke Petrol Engine 5/o 7/6
Streamlined Wakefield

Monoplane 2/o 3/6 ----
Trailer Caravan to/6 to/6
Slave Clock I/o 2/o
L.W. Model Monoplane 2/o 3/6
Compressed -air Engine 5/o

Index to Volume XIV
INDEXES for Volume XIV will shortly be

available, price tad. each, from the
publisher, George Newnes, Ltd., Tower

House, Southampton Street, Strand, W.C.2.
Readers are recommended, whether they have
their volumes bound or not, to obtain copies
of these indexes which provide a ready means
of tracing information which has appeared in
past issues, and may save them the trodble of
addressing a query to us.

Indexes for most of the volumes of this
journal are still available at the price
mentioned.
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Model Diesel Engine

Fig. 3.-Mr. Baigent's 0.9 c.c. baby diesel car that travels at great
speed around a special track. The model is a scale Austin 7 racer

and is only 8in. long.

J UDGING by correspondence, discussion
and usage, the model diesel engine is
quite the most popular type of

model internal combustion engine in use ct
the present time. Except in the larger cubic
capacities, it appears to have rapidly ousted
the small petrol engine from its popular
place. This is not surprising when it is
realised, as I explained in a recent article
in PRACTICAL MECHANICS (August, 1947),
that the baby diesel engine saves the out -of -
proportion weight of ignition gear that its
petrol brother demands. For the benefit of
those who did not read my previous article
it is as well to state clearly exactly what this
means.

Let us consider, for instance, a i c.c.
engine. A petrol engine of this small cubic
capacity will require the following weights-
to ignite the gases reliably: a coil 202.,
condenser -}oz., wiring rloz., time -switch
and ignition timer point gear zoz., flight
battcy or small accumulator 4oz. This tiny
engine of r c.c. will therefore have to c4rry
in the air, on the pond or around the race-
track so oz. of ignition gear for really
reliable results. If we cut this down to 6oz.
by reducing the battery, etc., and sacrificing
a certain amount of reliability, the weight of
the ignition gear is still considerably more
than the whole engine, and we must
remember that unless we have a really hot
spark every time we lose power. A baby
engine of only i c.c. requires every ounce of
power to fly a model, etc., and cannot afford
to sacrifice any power whatsoever. Now, to
fly an extra weight of ro oz. or even 6oz.
means that the whole model must either be
made much larger if we are to keep a light
wing loading, and this, of course, puts up
the drag to serious proportions, or we must
have a very high wing loading if we use a
small model with such a heavy power unit
weight. If we use a desirably small model
that is easily carried about to the scene of
action, then this " highly loaded " little
model must be a very fast flying affair,
because, as everyone knows, a high wing
loading means speed. Much the same applies
to water loading in the case of a speed vee
planning type of hull, such as a cabin cruiser.

A fast model means a touchy model as
regards stability, because any faults of trim
are exaggerated. It also means a model that
will possibly smash itself to pieces if it hits
anything at that fast speed.

Is it therefore to'be wondered at that these
" new deal " little diesels are welcomed by
the enthusiastic model builder who desires a
small -sized model?

Developments 2
The Baby Diesel : Model Flying Boats : A

Small Racing Car

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

He can now make
his models really
small and portable
and, in addition, he
has up his sleeve
the extra power per
c.c. that the diesel
produces in the
small sizes.

When we come to
consider that the
same minimum
weight of ignition

gear will also operate really large petrol
model engines from 4.5 c.c. to even 3o c.c.,
and that these larger engines have a larger
power weight ratio that can deal with the
extra weight, it is quite understandable why
the larger petrol motors are still popular for
large models capable of carrying the weight.

Two examples of little models that I have
produced for baby engines will serve to show
what I am driving at.

Flying -boats
Fig. 1 is a small flying -boat of only 38in.

wing span and fitted at the moment with a
r c.c. Frog diesel. This model has also been
flown by a 1 c.c. Mills diesel.

If the reader looks at the photograph care-
fully he will notice that this little flying -boat
sits almost on top of the water's surface
because of its light weight. Because its water
loading is low, the engine has less to do in
raising the model on to its steps for the take-
off. If the model had a heavy water -loading
it would be sitting comparatively deeply in
the water. This would mean a great deal of
power to make it squeeze the water from
under the planing angles of the steps, and so
rise on to the surface of the water and then
" unstick."r built this model recently (plans are corn- .
mercially available through " B.M. Models,"

43, Westover Road, Bournemouth) because
not long ago I officially raised the British
record rise off water flying -boat duration on
a similar type of model, but of larger
size, 4ft. 8in. span, and powered by a 3.5 c.c.
diesel engine. This record was originally
created by one of my petrol flying -boats,
way back in the semi -dark ages, which was
the first I.C. power -driven model boat in
history to rise off the water and obtain an
official record. On my recent boat, with the
3.5 c.c. diesel, I used the light water load-
ing idea, and the model can be expected
reliably to take off in any decent weather.

A number of people then asked me for a
plan of a little flying -boat, as the baby
model seems to be more popular.

I think, however, that it is always as well
to say to enthusiastic modellers that the
smaller the model the more care must be
taken to get trim really right. Larger models
are more tolerant.

There are two points of interest in con-
nection with all my flying -boats. I always fit
an extra step well forward of the mainstep,
because I find that one can watch a model
flying boat pick up its tail and after -step
first, and then skid along on its mainstep with
tail well up before the wings gain sufficient
lift to take off. The high single engine
mounted above the wing produces a high
thrust line in relation to the low water drag
of hull and sponsons. There is therefore a
marked tendency to pull the nose of the boat
down during the initial stages of the take -off,
before the wings have gained flying speed.
There is no pilot to ease back the stick and
so pull the nose up. In practice, my special
forward step hits the 'water and bounces up
the nose, and after a few bounces off she
comes.

The second point that I now include in my
flying -boats is a really big angle for the lead-
ing edge of the two sponsons. This allows

Fig. 1.-C. E. Bowden's baby model flying -boat of 38in. span called the " WEE SEA
BEE" is seen powered by a 1 c.c. British diesel engine. The model is sitting on top of the

water ready to take off because of its light waterloading.
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,takes -off from fairly rough water, as it pre-
vents water getting on top of the sponsons.
It also helps landings when the model glides
in rather steeply, although I always aim at as
flat an angle as possible to glide in at slow.
speed. To this end I fit a special wing
section of my own development with a pro-
nounced bird -like undercamber allied to an
elliptical wing form and the main hump on
top of the wing a little farther back than
is normal practice.

I find this gives a quick take -off, allied to
slow flight and glide and yet low drag. My
section is not thick, because a thick model
section creates drag, although admittedly it
provides the desirable slow flight. I find my
compromise is the best answer ih practice
for small-engined models.

I should, perhaps, have also mentioned one
other peculiar feature of my model flying -
boats. They have a really long waterline,
because a model tends to dig in its tail
should it drift across or down wind when
waiting for its master on the surface of the
water. The wind often gets on top of the
large tail, and blows the stern into the water.
A generous waterline length and plenty of
water surface at the rear step aft cures this

and wing loading, which is the secret of its
success. If one pauses to consider the matter
for a moment, the actual motive power
Weighs less than the 3 to 4oz. of rubber
that a similar size floatplane of around
" Wakefield " size would demand!

This gives a further indication of the pos-
sibilities of the baby diesel, for my tiny
"Majesco Mite," of only rloz. weight and
0.7 c.c., produces more power than I could
expect from a 3loz. rubber motor, and that
power is developed evenly over the whole
duration of run, whereas the rubber motor
starts off with a mighty kick and then
rapidly dies down in intensity of effort

The crankcase forms the back axle with the
crankshaft extending as a driving axle. On
the end of the driving axle there is a tiny
centrifugal clutch fitted in the " brakedrum "
of the driving wheel, which takes up the
drive evenly when the car is placed on the
track with engine all out. The driving
wheel is, of course, fixed to the driven
member of the clutch. The chassis is made
from wood, and the operator can start up the
engine by flicking the driving wheel around
by hand because of a simple ratchet engage-
ment gear. It is therefore not necessary to
use the usual starting cord or any special
apparatus.

Fig. 2.-The author's baby float plane fitted with three floats and powered by an 0.7 c.c.
r A, oz. diesel. This little model has the fuselage made from r't6in. sheet balsa, and the

wing span is 38in.

fault. Practically every model flying -boat
I have seen designed by fellow aeromodellers
suffers from this fault; and it is therefore a
point worth consideration.

A Baby Seaplane
In the same category of baby diesel models

comes the little float 'plane that I built
around a tiny diesel of only 0.7 c.c.

The motor weighs about rioz., and it is
fixed on a little detachable nose held to the
fuselage by wire hooks and rubber bands.
The fuselage is made from r/t6in. sheet
balsa, and Bin. by gin. balsa longerons and
uprights, etc., are glued inside the sheet sides.
It is then given a coat of banana oil to water-
proof it. The wing is a fairly high aspect ratio
elliptical wing of 39in. span. The floats are
balsa framework, covered with I/32in. sheet
balsa and tissue paper. These have three coats
of banana oil to waterproof them, and even
then the little floats have my extra forward
step incorporated.

The whole model has a very light water

A Baby Diesel Car
Before we leave the baby class of diesel

engine I want to show readers what was
one of the first tiny diesel cars to be built
in this country. This " little wonder " was
built by Mr. Baigent, and I have seen it
whizzing around a small circular track in a
room on several occasions. It is a model of
one of the old Austin 7 racers.

The engine is of only o.9 c.c. ,and screams
around at about 8,000 r.p.m. I have one
of these B.M.P. engines in a small aeroplane
that I fly by "U " control, and I know of
its great power for size. In my last article
I explained that it is at present the only com-
mercial baby diesel fitted with two ball races
to the mainshaft to eliminate turning fric-
tion as far as is possible. It is interesting to
note that most of the American petrol motors
have now turned to ball races fitted to the
crankshaft bearing.

The little car is 8ins. long and its ,most
interesting feature is that the cylinder lies
horizontally along the centre of the chassis.

Fig. 4.-The Bowden White -Wings diesel
model has a large wing area 6ft. 6in. span
with central chord 16in. on an elliptical wing.
The fuselage is 'almost crash proof and is
covered with balsa sheet. The model can be

flown by a 3.5 c.c. to a 5 c.c. diesel.

The fuel is carried in a tiny suction -fed
tank, which is always more satisfactory than
gravity feed for model work.
A Larger Diesel Model ,

I have now discussed the baby types at
some length, and in my previous article I
showed examples of speed -boats driven by
diesels. Now let us look at the " larger "
diesels for a moment.

There are a number of diesels on th,..
market from 2 C.C. to 5 c.c., and some of
these are excellent performers. As I re-
marked earlier in this article, my " record
raising " flying -boat is powered by a 3.5 c.c.
diesel, and I fly many models by the well -
tried British 2.2 c.c. Majesco diesel. This
latter size flies land models up to about
4ft. 6in. or 5ft. span, and propels speed -boats
of around 38in. length.

There are many people who like the sim-
plicity of the diesel and therefore want to use
it in larger models. This is quite possible
to do, as Fig. 4 shows. The model is one of
my designs and is quite a large, heavy fellow,
built to " take it." It has balsa -sheeted
fuselage and balsa -sheeted leading, and trial-
ing edges to the wings. I fly this model (and
it takes off the ground, too) powered by a

'3.5 c.c. diesel, and also various continental
and British large diesels around 5 c.c. She
glides in to land as all sound and stable
large models do, steadily and like an old
crow. There is something very fascinating in
large models, and certainly the diesel does
save a lot of battery paraphernalia, wiring
and ignition troubles. The model shown is
called " The Bowden White -Wings," and is
now commercially obtainable as a kit, or a
plan, because its robustness and stability,
allied to simple construction, suits the novice
builder and also the man changing from rub-
ber to power.
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At the Eaton Bray Internationals a few
weeks ago I saw a good starting and sound
power producer in the form of an Italian
" Move "-to c.c. This is a size not yet
generally on the model aeroplane market in
this country, but will doubtless come. At the
moment 5 c.c. seems to be the popular cubic
capacity for larger diesels.

I have flown models of up to 8ft. span by
5 c.c. diesel engines when a slight push is
given to start them on a rise off ground flight.
I have also flown a 7ft. span flying -boat over
Poole Harbour water powered by a 6 c.c.
German " Eisefeldt " diesel.
An Interesting Query Answered

I have recently been asked an interesting
question, and I feel the answer may help to
get a new diesel owner going along the
right lines.

The owner of a small diesel complained
that frequently he found when starting, the
propeller rotated clockwise, and that it
" blows wind forwards, making the 'plane
move backwards. Can you explain ? " This
owner is starting up on slightly too high

compression, which makes the fuel fire before
the piston can get over top dead centre. This
reverses the engine, which carries on firing
whilst running backwards. The compression
cannot be very much too high, or he would
find the engine not start at all. I have even
known a diesel to collapse internally because
of over -compression adjustment. The answer
for this owner is to screw back the compres-
sion adjusting lever slightly, so that the
engine runs badly on too low a compression.
Then to screw up a little, so that the engine
just fires nicely on the minimum compression
that causes good running. In this way the
engine will last much longer as regards wear.

Although one can often get a model diesel
to start and run the correct way even though
compression is over high, it does the bearings
no good. Do not forget, a model diesel
runs at over twice the compression ratio of a
petrol model engine, i.e., somewhere around
16 or zo to 1. Also, always remember that
a model diesel automatically raises its own
compression as it warms up due to the gases
expanding. Therefore, most eodel diesels

require a slight slackening back of the adjust-
able compression lever when they are warmed
up. That is to say, if they are fitted with
an adjustment lever and contra -piston. Most
diesels are fitted with an adjustable contra -
piston. Practically every baby diesel is so
fitted. There are, however, a few " fixed
head " diesels on the market. These have no
compression adjustment.

I am struck by the fact that so many
novices to diesel work ruin their chances of a
quick start and good running, together with
long bearing life, by screwing up the adjust-
able compression type of diesel too far. If it
does not at once start, they seem to think
that because it is a " compression ignition "
engine the best thing is to really give it
as much compression as they can. This is a
very serious mistake and prevents a start.
In my personal opinion, provided the owner
uses common sense and restraint, I prefer the
adjustable type of compression, because the
owner can be sure that he is getting the
best performance at the lowest possible com-
pression ratio.

Science Notes
Interesting Facts About Everyday Topics

By Prof. A. M. LOW

Sound Effects
T WENT to a symphony concert the other
1 afternoon and, as I listened, I thought
how the origin of music is wrapped in mystery.
As creatures whose ancestors crawled out of
the sea and lived rhythmically according to the
ebb and flow of the tides, we respond through-
out our whole lives to rhythm. It is rhythm
that rules music, which after all is merely the
setting into motion of the regular waves of
sound. Probably the first music was the wailing
of primitive tribes as they swayed their bodies
rhythmically, accompanied by hand -clapping
in rhythm. In Greece, music was closely
associated with astrology, and the seven -
stringed lyre used to have each of its strings
named after the seven planets. The ripple
of the waves, the sigh of wind in the reeds,
even our own breathing, are all part of the
music, the rhythm of life.

The loudness of sound is measured in
units called " decibels," one decibel being
roughly the threshold of audibility. A
whisper to your companion at the " movies "
is about to decibels. The roar of an aeroplane
engine at close quarters is about 120 decibels ;
and 14o decibels is about the limit of endurance
of the human ear.

The noise of normal breathing is, at a
distance of ift., to decibels. Average con-
versation is 65 decibels. The noise of a passing
lorry 89 decibels. A lion's roar is 95 ; the
gentle rustle of leaves is zo decibels; and a
small field -cricket shrills his call at such a
high pitch that it is far beyond the range
of human hearing.

Blotting -paper Clothes
WHEN rain, sucked up by the sun, falls

down my neck, snow crystallised by
cold enters my shoes, and fog, consisting of
partially-vapourised water particles, helps to
keep my volumetric efficiency, thought
becomes disturbed. Besides, at this season
of the year the subject of clothes leaps to
the mind.

Clothes are absolutely monstrous. We
know full well that the atmosphere is either

full of sunshine or water, and neither of these
conditions is met with in the faintest degree
by up-to-date attire. Nearly all cloth is
composed of a number of threads placed
close together and, as these strands are often
twisted, it is evident that their shape and
length depend upon the amount of water in
them. So why pretend that the sky is always
smiling or wear materials which are bound
to be ruined by damp ? It would really be
nearly as sensible if we walked about in
blotting -paper clothes.

When clothes are watered, the interstices
can be observed to contain this liquid by
holding various garments up to a powerful
light and noting the lens -like effects of the
cells, or even the separation of light which
takes place. It cannot be good to use the
same garments on the next day, but not
because the moisture is internal. Let us
suppose the sun is shining. Picture to
yourself the stream of radiation from the sun.
Imagine all the astounding colours, the
invisible light, the cosmic rays, and then
take up a large, thick, clumsily constructed
chunk of cloth, and debar this life-giving
light forever from your person.

About Flies
WATCHING workmen cleaning the face

of Big Ben reminded me of flies.
These interesting insects can walk up and
down and all about because each foot has two
small claws that cling to any tiny crack or
crevice, and as the insect alights a sticky
secretion on the footpads helps it to stick to
whatever surface it happens to touch.
Another queer thing about flies is that they
have mosaic eyes that break up the world,
as they see it, into innumerable spots, which
must make it an even more bizarre affair
than it seems to us.

Fireflies, too, have strange properties.
They emit cold light, but a whole field full
of them would hardly light a single room, for
each insect only generates about one twenty-
five thousandth of a candlepower ! You can
estimate for yourself how many would be
needed if your electricity failed.

Dogs and Relativity
HAVE you ever been to the dogs ? I have

found that they are quite enjoyable.
According to the late Dr. Coue, the system
of mental control should be useful for train-
ing a greyhound. If the hare, during train-
ing, was made to complete its circuit by
one ten -thousandth of a second faster each
time, I am convinced the dog would not
notice the change, but would always finish
the same distance from its electric prey.

Perhaps I have inadvertently stumbled
upon a means of training Slick the Slipper
to break all records, but on second thoughts
I realise that the dog would have to live
several hundred years to complete its task.
There always seems some difficulty in the way
of these straightforward methods of making
a fortune by relativity.

I am told by a well-known steeplechase
jockey that; after concussion, the patient
frequently thinks he can smell some strange
odour. This does not appear extraordinary,
because numbers of people have lost all sense
of smell after a blow upon the head, and as
this lasts for long periods it is clear that the
portion of the brain which is actuated by
the smelling and tasting nerves has been
temporarily injured.

This is not another avenue of approach to
the problem of " smellier " because certain
notes of very high frequency often cause
listeners to say that they can " taste " the
noise. I daresay insects could tell us a great
deal about this subject, but it rather looks
to me as if some method of broadcasting
a smell might be accomplished in the very
far distant future.

WORKSHOP CALCULATIONS
TABLES AND FORMULA

Eighth Edition
by F. J. CAM M

A handbook dealing with methods of
calculation, solution to workshop problems,
and the rules and formula: necessary in
various workshop processes. It contains
all the information a mechanic normally

requires.
From all booksellers, 6/- net,
by post 6/6 from the publisher,

GEORGE NEWNES, LTD. (Book Dept.),
Tower House, Sc athampton Street, W.C.z.
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Triple Portraiture.LA)rtrazture
AnAn Interesting Photographic Fake

By R. L. G.

THE camera can give the truest and the
finest of detail of any subject it is
called upon 'to record, both as regards

perspective and tonal rendering. It can even
go further than this when the stereoscope
is introduced and natural colour emulsions
are used, so that when viewing a stereoscopic
slide in full natural colours one might be
excused making the age old statement that,
" The camera cannot lie."

Freak Photographs
Most people know, however, that the

camera can lie, and often in a most embarrass-
ing manner. What holiday maker has not
by him one of those holiday " snaps " of some
relation, lying on the beach, whose feet
resemble an elephant's and whose head is
apparently far away on the horizon and the
size of a tennis, ball. It is of no use explaining

of miles from the studios.
Both the scenery itself and
the performance of the
actors are taken on separate
strips of film.

Dunning Process
In brief, a positive print,

from the negative of the
background to be included
is fed through the camera,
with, and in front of, the
unexposed film. The actors
then make their performance
in front of a plain back-
ground. Using a complex
filtering system, both back-
ground and actors are
recorded then automatically on the camera
film, which is then processed, and positive

films taken off in the normal
way.

This is not to be confused
with the Dubbing process,
which is concerned only
with re-recording of sound.

Then there is the dual
role played by an actor
where two persons of exactly
similar features are desired.

This effect is accom-
plished by taking one half
of the film only, the other
half meanwhile being

An example of a dual portrait.:
FIG.1

to this disgruntled individual that the camera GRoofeD
was too close, too low, and the aperture too REST
small. Such technical data would not interest
him, and his only ambition in life would be
to get hold of that negative by fair means or
foul.

Then again there is the converging
building, making a four -storey building appear
similar to a New York skyscraper, this effect
being produced by tilting the camera upwards.

Then there are telegraph poles growing
out of heads and the very small person
standing on someone's hand, and many other
freak results, with just the simplest of cameras.
All such freak results are proof enough that
light rays can play some queer tricks after
passing through a camera lens.

This is not always as bad as it would
appear, and in most cases can be very easily
avoided. Some good use can in fact be made
by controlling the light rays by various
means to produce some quite amazing effects
on the sensitive emulsions used in the camera.

Any photograph not giving a true image
of its subject is generally looked upon as a
freak or fake.

However, the cinematographer has for
many years made very good use of this
control in his camera, and where no other
means are possible this control is adopted
with truly amazing effects. Take, for example,
the Dunning process, named after the inventor.
This process allows an actor or actors to
be depicted in front of a background in front
of which the actual acting performance could General
not take place. This scenery is often thousands
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completed apparatus, and details of
construction.

A triple portrait.

blacked out. The actor performs one of
his dual roles in front of this section.
This completed, the other section is exposed
with the actor performing as the other
identity. The camera, in effect, remains
firm throughout the whole procedure, so
that the background registers exactly in the
two halves. There are many complications
and snags, of course, and the final dual
picture can be looked upon as a fine cinema-
tographic achievement for both actor,
director and process worker.

Whilst it is hardly likely that the amateur
cinematographer will have attempted this
latter method for one of his " takes," it is
not unlikely that the ordinary amateur

PLATE
photographer will have expended

CAMERA
CFAOMCUE SP /ANOWITH aattefmewpt at producing some such

plates or films in an

dual role effect for his " still
camera " with varying degrees
of success or failure.

Triple Portraits
The author having himself

produced one or two such photo-
graphs for the amusement of
his friends decided to see what
could be done, going one step
further. In other words, a
triple portrait of the same
person. The results obtained
from these experiments are
seen in the accompanying
illustrations. The home-made
apparatus to produce the photo-
graphs, which are all quite
untouched whilst admittedly
somewhat bulky in size, was
quite simple to construct and
was made from easily procurable
materials.

The general view of the com-
pleted apparatus is shown in
Fig. t.

It will be seen that the caiiiera
was mounted on a small platform
about i8in. from a rectangular
box having open ends. The
front of this box was arranged
to take three partitions of stout
cardboard, each of which could
be removed at will without
disturbing the other two. The
space between the box and
camera was screened by means
of four triangular sheets of black
paper pinned to the box at
the front, and secured by a
rubber band to the tube on the
camera platform.
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Plate Camera Necessary
A plate camera having a focusing screen

and reversing back was found most suitable,
as a horizontally shaped picture was required.
The three partitions were required, of course,
to cut off the light rays to one-third of the
picture area on the photographic plate.
These were removed in turn and replaced
again after making that particular exposure.
Three separate exposures were, of course,
required, the shutter being reset after each
one, the subject moving to the appropriate
position for each exposure.
Shutters

It is important that the three partitions should
first be set up in the frame, edge to edge.
Then one of the outer ones should be removed,
carefully, without in any way disturbing the
others, to make the first exposure. This
shutter is then replaced carefully, and the
centre one removed for the second or central
exposure. This is again replaced before the
last and opposite outer partition is removed
for the final exposure. It will be noticed that
the meeting edges of the partitions are bevelled.
This allowed fairly thick card to be used,
thus ensuring rigidity, and the bevel presents
a knife-edge to the lens. Metal might be
used for the partitions.

Fig. 2 shows the simple apparatus required
with the approximate dimensions suitable for
a quarter plate camera. The following points
were found to be very important.

The whole apparatus was required to be on a
solid support and to remain immovable
throughout the whole proceedings. The
partitions had to meet perfectly without gaps,
and care was needed when replacing the partic-
ular partition not to move the others. Similar
light conditions were vital throughout the three
exposures. This point was found simple to
control with the artificial light examples.
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- The same shutter speed for each exposure.

Stopping Down
Partial stopping down of the f 4.5 lens in

the camera was found necessary, the approxi-
mate aperture being f 6.3.

This is advisable, both in order to give a

Another example of triple portraiture. -

sharp background, and to get as sharp an
image of the partition edge as possible.
Exposure time may have to be lengthened
accordingly, but as previously explained,
each of the three individual exposures must
be identical.

The camera and apparatus must not be moved
in any way during the whole proceedings.
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Moving foliage in the background may
spoil the effect and a more solid form of
background, such as a building is preferable.

Positioning of the Subject
Preliminary positioning of the subject was

necessary before the photograph was taken,
and marks were made
on the ground to in-
dicate to the subject the
position necessary for
each exposure.

It was important to
see that during each
exposure no part of the
subject's body was in-
visible, this being
particularly important
with the centre
partition removed.

Changing Clothes
If light conditions

can be trusted, and are
not anticipated to vary
between exposures, the
subject being photo-
graphed can quickly
change articles of cloth-
ing to add to the final
effect of " Triplets."

In Fig. 3 is seen a
representation of the
three exposures, the
same subject being

photographed in each case. In these views the
partition joins are seen, but, as explained,
complete light tightness was essential at these
meeting edges.

The final triple portraits were found to give
a perfectly continuous background with no
division lines visible.

Notes and News
" Unitoy " Engine Unit
A NOVEL, constructional toy has been

1-1 placed on the market by " Unitoy " Sup-
plies, of Sutton Coldfield, Warwickshire.

The toy, which takes the form of a rail-
way locomotive, is designed to resemble an
actual engine, the " Flying Scotsman," and
the various parts are so arranged that by
simply giving the chimney and a wing -nut
device in the cab a few
turns, the engine is quickly
taken apart, and as quickly
put together aga'n.

Robust Construction
A feature of this toy is

its robust construction, the
footp'ate, cab and bogie
frame being of pressed
steel p'ate. The wheel
ax:es are of mild steel, the
chimney and dome of solid
brass, and the boiler of
hard wood. The wheels
are pressure die-cast in a
zinc base alloy, and the
co. -meeting links ate of
co:our anodised alumin-
ium. The cab is made in
one piece with spot weld-
ed joints.

Altogether there are 69 parts which go
to make up this interesting toy, and they are
all interchangeable. As a unit set the engine
is supplied in five parts, the chassis, frame,
boiler, funnel and cab, which are easily
assembled as previously mentioned. The
engine is also obtainable as a kit set, all the
various parts being supplied unassembled.
Full instructions are given with each set.

This sturdy

Further particulars can be obtained from
"Unitoy " Supplies at the address given.

Johnson's Photographic Competition
MESSRS. JOHNSON AND SONS, of

Hendon, have just issued a list of
prizewinners in their July Photographic Com-
petition which closed on July 31, 1947.

Two first prizes of £5 each are awarded

"Unitoy" engine
together again in

can be taken apart and put
a few moments.

H. Burrows, 21, Oak Road,
Scarborough, Yorks, and Mr. F. Shuter, to,
Charleston Road. Eastbourne, Sussex. Three
second prizes of £2 each are awarded .to:
Mr. G. H. Mapleston, 22, Friem Barnet
Road, New Southgate, N.I t; Mr. R. R.
Bushell, 4, Marston Road, Hoddesdon,
Herts; and Mr. Vernon D. Shaw, 29, Park
Road, West Timperley, Altrincham,

to : Mr. C.

In addition there are awards of ten third
prizes of £1 each, twenty fourth prizes of

os. each, and twenty-five consolation prizes.

Club Notes
The Edgware and District Society of

Model and Experimental Engineers.
AN exhibition of members' work will be

held on November 21st and 22nd at
the Shakespeare Hall (opposite the Ritz
Cinema), Edgware. The exhibits will include
model locomotives, ships, aircraft, stationary
engines and small tools, and some models
of great historical interest will be on view.
Hon. Sec., J. Reed, 6o, Ennerdale Drive,
N.W.9.

Andover and District Model Engineering
Society.
THE Andover flour mills of Messrs.

McDougalls were visited by members
of this society recently. This was a very
informative visit, as members followed the
wheat through the various processes till it
appeared in blue -and -yellow paper bags as
flour. We hope that our winter programme
will be as successful as our summer pro-
gramme has proved to be.

Information as to venue and dates of meet-
ings can be obtained from R. Pemble, 14,
Weyhill Road, and F. Valle', 8, Walnut Tree
Road, Andover, joint hon. secretaries.

NEWNES
ENGINEER'S
POCKET BOOK

10/6 by post I1/ -
From George Newness, Ltd., Tower House,

Southampton Street, Strand, W
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The Problem of Synthetic Fats
A Chemical

THE world is short of fats. To some
extent the shortage may be more
apparent than real, because natural

sources of edible fats and oils tend ever
to replenish themselves. Nevertheless, it is
the current shortage of these indispensable
materials which is at the present moment
impelling modern whalers equipped with the
most up-to-date installations to steam out to
Antarctic waters and not only to capture and
kill these leviathans of the deep and to col-
lect their natural oils, but also to process
for subsequent utilisation in one direction or
another almost the whole of the whale
carcase.

No doubt, in time, and as a direct resutt
of these super -efficient expeditions, the whale
will become extinct. But, for the time being,
it provides our margarine, our cooking fats,
and various other materials of civilisation.
And, of course, our friend the whale is par-
ticularly useful in these directions because
there is such a lot of him!

Two major world wars between nations
equipped with the latest resources of science
have served to stress the utmost importance
of a plentiful supply of fats to our modern
civilisation. The human body needs fat as
a food and as an energiser. Without fat it
cannot function. Remove the whole of the
fat supply from a nation or a group of people
and those individuals will quickly languish
and ultimately die.

We are not concerned in this article as to
why this is the case. Our present interest
is to survey the various attempts which have
been made to produce these life -essential fats
artificially without reference to animals or
other natural supply sources. The problem,
admittedly, is, at the present day, still an
unsolved one. All the same, it is a problem
of some urgency, and if it could be solved,
not only would it edse our domestic position,
but it would also in a very large measure

rather complicated substances as regards
their chemical make-up. Indeed, sow.:
of them are, in point of detail, coin
plex affairs. But they may all be relegated
into one of two broad divisions, to wit: the
mineral oils and greases, and the animal or
vegetable ones.

The mineral oils and greases are called
" hydrocarbons," because, chemically speak-
ing, they consist of chains of carbon atoms
having hydrogen atoms attached to them.
They make excellent lubricating oils and
greases, but they are utterly useless from a
nutritional point of view, since they have
no edible properties whatever.

Now, the animal and vegetable oils, fats
and greases have a very important difference
from the mineral hydrocarbons in that they
all contain oxygen. Some contain more oxy-
gen than others, and their peculiar make-up
often renders them chemically active, so much
so, indeed, that they often tend to " go
bad," that is to say, to generate other evil --
smelling products which, naturally enough, at
that stage render them unfit for consumption.

A non -hydrocarbon fat, oil or grease is
essentially a chemical combination of glycer-
ine with a special kind of acid, which latter,
in consequence of its peculiar nature, is known
as a " fatty acid." Stearic acid-the base of
all cosmetic creams-is a solid fatty acid.
Oleic acid, a liquid, is another fatty acid.

A fatty acid will combine with an alkali to
form a soap. Ordinary hard, white soap, for

Conundrum for the Present Age

By J. F. STIRLING, M.Sc.

A hydrocarbon oil, similar to the German
" gatsch." By oxidation it can be transformed
partly into fatty acids which, when combined

with glycerine, are converted into fats.

render this country
self -dependent so fat
as its edible fats, oils
and. greases were con-
cerned.

Two Broad Divisions
Fats, oils and

greases might, at first
sight, appear to be

A British coal -tar plant. How far such equipment will be utilised for future fat production is
becoming a subject of much interest.

Paraffin wax-the raw material from which
synthetic fat has been obtained.

instance, is mainly sodium stearate, i.e., the
sodium salt or stearic acid. There are soaps
of other metals, such as, for example, copper
or zinc stearates. These are true soaps, but
they are insoluble in water.
Glycerine an Alcohol

Glycerine is a member of the alcohol
family and, like all alcohols, it possesses the
property of combining with acids to form
special compounds which are known as
" esters." Thus, for example, we have the
well-known celluloid solvent " amyl acetate."
This is a combination of amyl alcohol and
acetic acid. Ethyl acetate, again, is the
product resulting (rota the union of ethyl
alcohol and acetic acid.
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Modern margarine, a hygienic product of chemical research in food
science. It is based on natural fats. Can it be replaced by a product
evolved from synthetic fats ? The German " Prima" margarine (syn-

thetic) was a failure.

In exactly the same way, glycerine (being
an alcohol) enters into combination with the
fatty acids to form these " esters." And in
all such instances the glycerine esters are fats,
all of which are edible.

If we boil a fat with an alkali solution, say
caustic soda solution, the fat is split up into
its constituent glycerine and its fatty acid,
which latter combines with the alkali to form
a soap. That is the essence of soap making.

Some fats are liquid, other are semi -liquid,
whilst others still are hard and white.

Now any fat, no matter what may have
been its source, may be converted to " higher"
and harder fats by a simple treatment with
hydrogen gas under pressure in the presence
of a trace of nickel or some other metal to
act as a " catalyst " or reaction -promoter. It
is on this basic fact that the world's margar-
ine industry depends. Bad -smelling, liquid
and semi -liquid fats may thus be hydrogenised
at definite rates, thereby purifying these low-
grade fats and hardening them up to the
highest of edible standards. Traces of
flavouring substances, salts and vitamins are
then added to the hardened fats, the whole
being suitably emulsified, and by this means
you have the present-day substitute for old-
world butter. Indeed, modern margarine may,
in some respects, appear as a superior product
to butter, for it is cleanly, of pre -determined
composition, germ -free, and its vitamin con-
tent may be very closely controlled, in addi-
tion, of course, to its consistency and flavour.

It is just because by means of hydrogena-
tion that any type of natural oil, fat or
grease containing oxygen may be converted
into a high-grade, odourless and pure fat that
the world is now being prospected for all
types of natural oil and fat supplies. Part
of the scarcity of linseed oil is due to its
being used for hydrogenation purposes in
order to produce better and harder fats.

It will now be obvious to the reader that
if we could make fatty acids artificially or
from some abundant product we should then
be able to combine them with glycerine and so
produce fats. There happens to be a fairly
plentiful supply of glycerine because it is a
product of soap -making, but even if this
commodity became scarce, it can be produced
artificially, so 'that the glycerine supply does
not cause any future anxiety. It is the pro-
duction of the essential fatty acid which con-
stitutes the main problem, the problem which,
for nearly a quarter of a century, has been
the subject of intermittent attack by chemi-
cal workers the world over.

Fatty Acids
There are various ways in which fatty acids

can be built up in the laboratory from simpler
substances. But mere laboratory methods are

not wanted in an
industry w h i C h
could be of gigantic
proportions. W h a t
the 'future synthetic
fat industry needs is
some abundant source
of material which it
can readily utilise for
the production of its
fats.

Now, there happens
to be two such
sources of raw mater-
ial for fat making.
The first is the petrol-
eum crudes, heavy
oils, waxes a n d
greases. The second
is the common coal
tar of our gas -works.
Both of these contain
products embodying
long chains of carbon
and hydrogen atoms-

hydrocarbons. You have only to oxidise
these-put oxygen atoms into the carbon -
hydrogen chains at suitable points-and
you get fatty acids, or. at least, something
which can very easily be turned into fatty
acids.

But, unfortunately, the problem of put-
ting oxygen atoms into hydrocarbons has
turned out to be a very difficult and a very
intricate and perplexing one. In the first
place, hydrocarbons are very resistant to
oxidation. And if you do happen to hit on
a means of forcing oxygen atoms into the
carbon -hydrogen chains, it is more than
likely that you will find that your atoms
have gone into the wrong place in the
carbon -hydrogen chains, or that too many
of them have gone in, or that the oxidation
has become so violent that the whole chain
of carbon atoms has been entirely broken
up and shattered.

It is, you see, a controlled oxidation
which is so vital to the success of the
process, and it is just the means of satis-
factory control which is lacking.

As far back as 1919, the Germans
attempted to oxidise hydrocarbons to pro-
duce fatty acids, but they were not success-
ful. Furthermore, within a short time the
world prices of natural fats fell enormously

A simple laboratory experiment in hydro-
genation. Here, hydrogen gas evolved from zinc
and sulphuric acid is being passed over a
substance in a heated glass tube in order to
extract oxygen from the material and to

increase its hydrogen content.
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so that all industrial attempts to produce
fatty acids synthetically lost the greater
part of their economic attraction.

Then, about 1924, similar attempts were
made in this country, the hydrocarbon
materials being ordinary paraffin wax. It
was demonstrated quite amply that by blow-
ing oxygen (or air) into molten paraffin wax
in the presence of a suitable catalyst, such
as 1 per cent. of manganese stearate, the
wax could be made to take up oxygen and
become converted in part to a number of
oxidation products among which were
included a few fatty acids.

But, here again, the research was one
of theory rather than one of Practical im-
port. World prices of natural fats, being
low, were all against attempts at synthetic
fat production.

There was, however, one nation interested
in artificial fat production. It was Germany.
And, in 1928, a small plant was erected at
Oppau by the big German chemical com-
bine to manufacture synthetic fatty acids
from paraffin wax or some other petroleum
crudes. The plant was supposed to be able
to produce three tons of fatty acid per day,
but apparently technical hitches occurred and
very little was ever heard of it.

" Gatsch "
Still, the Germans pegged away doggedly

at their synthetic fat processes, so much so
that about 1938 they were operating a syn-
thetic fat plant which used as its raw
material a heavy hydrocarbon oil which
itself had actually been made artificially at
a number of installations in the Ruhr. The
synthetic hydrocarbon used was an oil boil-
ing within the range of 320-450 dcg. C. It
was termed " gatsch."

In the latest German synthetic fat pro-
cess, the " gatsch " was packed into cylin-
drical aluminium vessels holding about to
tons of the material. A weak solution of
potassium permanganate was also charged
into the reaction vessel and, after heating,
air was forced upwards through the material
from an air -pipe coil situated at the bottom
of the vessel. After about 24 hours of this
treatment, some 30-35 per cent. of fatty
acids were formed in the reaction mixture.

This material was then churned up with
water to remove unchanged permanganate,
after which it was treated with soda (sodium
carbonate) which converted all the fatty
acids into their sodium salts-in other
words, into soap, The soap was dissolved

An oil -extraction plant of a type which may
ultimately be used in the large-scale purification

of synthetic fats or fatty acid products.
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out and thus removed from the Unchanged
" gatsch." After purification, the soap
solution was concentrated and then care-
fully treated with the calculated amount of
dilute sulphuric acid. This decomposed the
soap and liberated the fatty acids in their
pure state.

Ultimately, the purified fatty acids were
combined with glycerine in a six-ton stainless
steel vessel, the chemical reaction proceed-
ing at 120-18o deg. C. for six -eight hours.
" Prima " Margarine

The fat thus produced was quite edible,
although dark in colour and not of good
taste. Its colour was lightened by bleaching
with fuller's earth and by charcoal filtration,
after which the fat was given a slight degree
of hydrogenation to harden it up a little and,
in particular, to improve its taste.

From this fat, margarine was produced
in the normal manner, the final product
being termed " Prima margarine."

Appearing early in 1939, it was the
world's first synthetic margarine, and
although it was apparently withheld from the
German populace during the war it vas
supplied extensively to the German armed
forces in North Africa, and to the German
U-boat crews-particularly to the latter.

Available reports on the subject of
"Prima margarine " are not very glowing
ones. They all agree " that the taste was
not so bad that hungry people would not
have been pleased to eat the fat." In
general, the material appears to have been
greatly inferior to our own margarine pro-
duced from natural oils and fats.

Experiments on fatty acid synthesis are
now proceeding in other countries. Yet,
peculiarly enough, up to the present, all
fatty acids produced artificially appear to
be in some way unpleasantly odorous. If,
iudeed, a mere trace of such fatty acid
material gets on the hands, the odour per-
sists for a long time even though the hands
may be well washed.

At the present day, even if the German
gatsch " process of synthetic fat produc-

tion were started -up in this country it
would be too costly to compete with the
natural fat supplies. And that, of course, is
saying nothing regarding the unpleasant
machine -oil taste of the German margarine
and synthetic cooking fats.
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We may take it,
therefore, that the
German process which
was carefully built up
in the years previous
to the war was not a
successful one, despite
the fact that the
German synthetic fat
might be said to have
been nutritionally effi-
cient. Yet, 'from a
chemical standpoint,
the mass -scale experi-
ment holds the great-
est interest, since it
has laid the found-
ations of future indus-
trial processes on these
lines.

Replacing Glycerine
There are other

alcohol materials be-
sides glycerine which
can be used to com-
bine with fatty acids to
produce true fats. The
best known of these is
mannitol. This is a
naturally-occuring product which can also
be made synthetically. Like glycerine, it
is of a sweetish nature. It combines with
fatty acids to produce mannitol fats-sub-
stances which are non-toxic and which can
be assimilated by the animal body. But
since mannitol is comparatively expensive
and glycerine is comparatively cheap, the
chances of the mannitol fats coming into
production are very few.

In one of two ways synthetic edible
fats may have a distinct advantage over the
natural fats. It has been shown, for instance,
that diabetic people do rather better on the
artificial fats than on the natural ones, this
being because the artificial fats have less
tendency to produce acetone as the end-
point of the chain of bodily reactions con-
cerned with the ingestion of the fat.

Another interesting point is that a syn-
thetic fat has usually better " keeping "
properties than the natural product. Here,
the synthetic fat is devoid of the innumer-
able traces of impurities which attract
bacteria in the natural fats, and thus con -

A possible source of our future fats. A modern gas -works in full operation.
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A hydrocarbon grease which has been used as a starting point in the
production of synthetic fats.

duce to its decomposition. But, on the
other hand, it is precisely these traces of
impurities which impart the taste and
general palatability to a natural fat. It
would seem, therefore, that if any artificial
fat, no matter how ingeniously it may have
been made, is to succeed in direct competi-
tion with a natural fat, palatability and
flavour will have to be imparted to it (in
addition to any necessary vitamins and
other trace compounds) by artificial means.

But, obviously, the wn)le subject of syn-
thetic fat making is as yet in its early
infancy. The problem still exists. For the
greater part, too, it still remains an un-
solved, problem, a chemical conundrum
wlfch is likely to demand intense research
investigation before any acceptable solution
will be forthcoming.

Nevertheless, the problem has been tack-
led, and even industrially attacked. The
beginning has been made. What may be
the ultimate scientific termination of the
technical and research work which is still
being put into this field of industrial
chemistry is a matter which even the most
ingenious of modern chemical and food
workers of our present time would hardly
dare to predict. The future alone holds
the key to this chemical puzzle.

The Society of Inventors
THE Birmingham branch of this society

is arranging to hold an exhibition of
inventions from 15th to 21st December.
Manufacturers and private individuals wilt
be able to exhibit, as well as members of the
various branches of the society throughout
the country.

The main object of the .exhibition is to
make known to manufacturers (and the
public, too) the numerous articles and devices
that have been developed during recent
years. The exhibition will also give inventors
some idea of the progress made by other
people and bring them into touch with the
needs and requirements of both manufacturers
and users. To further this object arrange-
ments are being made so that inquirers can
be put in touch with the inventors of any
exhibit in which they are interested.

To be eligible for exhibition an article
must either be patented, protected or of
registered design. Drawings, models. or
repficas will be considered,

Further particulars can be obtained from
H. H. Jones, 533, Handsworth Wood Road,
Birmingham, 2o.
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The Elements of Mechanics
and Mechanisms

A New Series Explaining the Principles of the Natural Forces and the
Methods of Using Them.

AKNOWLEDGE of the natural forces
and the units for measuring them is
necessary to a complete understand-

ing of mechanism. Power, force and energy
are terms loosely used in conversation, but
they are not synonymous terms.

We must therefore first define these terms.
Force is that which moves or tries to move

a body or which changes or tries to change
the motion of a body.

e.

will be dealt with later under the heading of
matter.

These minute parts are not free to move
but are held together by the force of co-
hesion. If the molecules are separated from
one another, as, for example, when a piece of
metal is cut with a saw, the force of cohesion
ceases to act. In this respect cohesion
differs somewhat from the other physical
forces because it can only act over the

."
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Diagrams illustrating the cohesion of ice, water and steam.

Power is the time rate of doing work or
the capable time rate of expending energy.

Energy is that state or condition of a
body when it is capable of doing work.

A machine is an instrument designed to
alter the point of application, or the direc-
tion, or the magnitude of a force.

Man only possesses muscular force which
resides in his body. But he has learned
how to avail himself of the other forces
which exist around him and which are
known as the forces of nature. These in-
clude gravity, cohesion, heat, chemical force,
etc. They may be divided into two
classes-the physical forces and the chemi-
cal forces.

The physical forces are usually considered
to be seven in number-gravity, cohesion,
sound, light, heat, magnetism, and electricity.

The Force of Gravity
The force of gravity was discovered by

Sir Isaac Newton, and thousands of examples
of the way in which this force acts can be
seen every day. If you drop a ball or pencil
it falls to the ground. An examination after
't has fallen shows that no change has taken
place in the matter of which the object is
made. No matter from what height an object
is released it falls to the ground. From this
we deduce two important rules, namely, that
gravity can act at a distance, and that it
does not produce a change in the object.

The force of gravity also acts on bodies
which are lighter -than -air, such as balloons
and airships, but in this case another force
has been introduced to overcome the force
of gravity.

Cohesion
All of the substances or bodies which

form the world are composed of an infinite
number of minute pieces called molecules,
atoms, electrons, nucleons, etc., and these

very small distances which separate the
molecules. Cohesion, however, does not
produce any change in the matter of the
body.

In the case of solid water (ice), in which
cohesion is strong, water, in which cohesion

A hell vibrates when struck.

By F. J. CAMM

when the clanging of a bell nearby may
cause a vase to rock upon a mantlepiece,
and even to fall over.

Light
Like sound light is caused by a vibra-

tory movement of the molecules of the
body which is producing the light. It is
presumed that when light rays are emitted
from a body its molecules are vibrating
with enormous rapidity, and that these
vibrations are carried away in all directions
by a very thin medium called ether,
concerning which we know very little at
present. Ether is supposed to permeate all
space and all matter. It is believed  to fill
the enormous space which exists between
the earth and the sun, moon and other
heavenly bodies, thus enabling their light
to travel over the millions of miles which
lie between them and us.

Although we cannot prove the existence
of ether, it is very convenient, as will be seen
later; to presume that it exists_

Heat
Heat is closely allied to the force of light

since light cannot be produced without heat.
It is true that cold light has been produced
in the laboratory, but it is not entirely a
heatless light. Heat is produced by a motion
of the molecules of a body similar to that
which produces light. The molecules of all
bodies are presumed to be in a state of

motion. When this move-
ment is comparatively slow
the body is said to be cold.
As the motion of the mole-
cules is accelerated, so the
body becomes hotter.

Heat may be produced in a
number of ways. If a piece of
steel, for example, is rubbed
against a piece of wood it be-
comes hot. It can, in fact,
become too hot to be touched
by the naked hand. This is
heat produced by friction,
from which we deduce the
rule that friction causes heat.
Heat, of course, can be pro -

a number of other ways.

1

A stone dropped in water
causes radiating waves.

is weak, or gaseous (steam), in which
cohesion is absent, it will be found that the
composition is exactly the same-two parts
of hydrogen and one of oxygen-H20.

Sound
When a body is struck sound is pro-

duced. If a bell, for example,
is struck it will be seen to
vibrate. These vibrations can
be felt, and are taken up by
the air and disseminated in all
directions in a manner simi-
lar to that in which waves
spread away on all sides of a
stone dropped in the water.

'These vibrations, when they
reach the ear, produce the
sensation we call sound.

The force exerted by some
sound vibrations can be con-
siderable, as, for example,

duced in

Magnetism
When a magnet is brought near to a small

piece of iron the iron moves towards the
magnet, and if they are allowed to touch the
piece of iron may be lifted by the magnet.

...--.

- ._

Diagrams illustrating electrical

)

and chemical action.
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This indicates that the magnet must exert a
certain power or force which we call mag-
netism. If we examine the piece of iron
after it has been in contact with the
magnet it will be found to be quite
unchanged by the magnetic force. This indi-
cates that magnetism is a physical force since
it can act at a distance without changing the
properties of the matter upon which it acts.

Electricity
Electric power or force may be produced

by various means, as by friction, by chemical
action, and in other ways. The Greek sage,
Thales, first discovered that if a piece of
amber were rubbed against a piece of silk it
would attract small particles. Similarly, if
a piece of glass be rubbed with silk and
brought near some small pieces of paper they
will be seen to jump towards the glass.  A
piece of sealing wax may be electrified by
this means. The force of electricity is known
to be very closely related to the force of
magnetism.

Chemical Force
As an example of the chemical force, take

an ounce of finely powdered sugar and mix
with it 2 oz, of chlorate of potash. If the
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mixture is left
alone it will re-
main un-
changed for al-
most any length
of time. But if
the end %of a
glass rod moist-
ened with
strong sul-
phuric acid be
brought near a
portion of the
mixture no
change will
take place; let

the acid touch the powder, however, and
the latter at once bursts into a brilliant violet
flame giving off a dead white smoke. In a
moment nothing remains but a few blackened
cinders. We see here the difference between
a physical force and a chemical force. The
physical force does not produce a change in
the body upon which it acts, but a chemical
force does.

As another illustration of a chemical
force, dissolve a small quantity of bichloride
of mercury in water in a glass and then treat
a little iodide of potassium in the same way

A source of muscular
force.
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in another glass. The two substances may
be held as close to one another as possible,
but no changes takes place. Let the one
liquid be poured into the other, and instantly
a beautiful salmon -coloured substance is
formed, quite different in every respect from
the two colourless liquids from which it was
derived. This latter experiment proves quite
clearly that chemical force, unlike the physical
forces, cannot act at a distance, and that
when it does act it completely changes the
nature of the subject upon which it acts.

A further example of chemical force is the
catalyst, where a chemical change is brought
about by one agent, that itself remains
unchanged, upon another agent.

Muscular Force
We are all familiar with the muscular force,

which is the force possessed by the red flesh
called the muscle, and by means of which we
move our bones, lift weights, and perform
manual work. A muscle exerts force by
contraction. When, for example, we bend
our arm it is easy to feel the muscle in the
upper part of the arm becoming shorter and
thicker. Muscles, of course, can only exert
force when the being to which they belong is
alive, and for this reason it is known as the
vital force.

The Fireproofing of Fabrics
MUCH attention has been directed to

the fireproofing of textile fabrics be-
cause of their inflammable nature.

A very large number of fireproofing pro-
cesses have been proposed, but there has
been little indication of their relative effec-
tiveness, their effect on the strength of the
fabric or on its rate of deterioration during
storage or exposure to light. Furthermore,
no adequate explanation ad been publishedh
as to the mechanism of fireproofing action,
knowledge of which would assist largely in
the search for improved fireproofers.

The information required is given in a
report published recently for the Department
of Scientific and Industrial Research (" The
Fireproofing of Fabrics," H.M. Stationery
Office, Kingsway, London, W.C.2, England,
price zs .6d. sterling). The text is divided
into five main sections ; (i) introductory,
giving the range of investigations, the method
of evaluation of fireproofers and the relative
inflammability of textile materials ; (ii) fire-
proofing with soluble deposits ; (iii) fire-
proofing with insoluable deposits ; (iv) the
fireproofing of kapok; and (v) the problem
of fireproof finishes or aircraft fabrics.

This research work was carried out at the
Royal Aircraft Establishment, South Farn-
borough, under the direction of Dr. J. E.
Ramsbottom. Some of the information in
the report was given in the " Second Report
of the Fabrics Co-ordination Research Com-
mittee, 193o," but has been re -written and
extended.

Fireproofing does not make the material
proof against fire, but prevents the fabric
assisting in the spread of flames. To be
efficient a fireproofing process should not
only make the fabric incapable of propaga-
ting flame but should also prevent it from
smouldering or glowing. The method of test

- employed throughout the research consisted
in hanging a narrow strip of the material by
its upper edge in still air and applying a
standardised test flame to the lower edge.

- The subsequent behaviour of the strip of
material gives an idea of the fire risk from
the aspects of spread of flame or of glow.
Tests show that woollen and silk fabrics are
sufficiently fire resisting by themselves for
most purposes, but that cellulosic materials

such as cotton, lined, hemp and jute fabrics
constitute a serious fire hazard.

Fireproofing with Soluble Deposits
Fireproofing with water soluble deposits is

cheap and easy ; it is popular and, where the
proofed material is not subsequently exposed
to the action of water, some quite simple
and readily obtainable inorganic salts de-
posited in relatively small amounts on the
fabric are shown to be effective in preventing
flame. and glow without detrimental effects
on strength and handle. The salts chosen are
not toxic and do not accelerate corrosion of
metals with which the fabric may be in con-
tact. Tests were made on many substances
and mixtures and a review of the most effec-
tive of these shows that mixtures are better
than single substances and that borax is an
important constituent of them all. Examples
are given of six proofings effective at small
concentrations. The final choice is a mixture
of boric acid and sodium phosphate, and a
suitable composition and strength of solution
is given.

Soluble deposits are removed by the action
of .water and are thus valueless for fabrics
that have to be washed, exposed out-of-doors
or otherwise brought in contact with water.
Tests were made to see whether the loss of a
soluble fireproofer brought about by rain can
be retarded effectively by using a waterproof
finish. No waterproof coatings were found to
be permanently effective, but a few are of
temporary value only, where the appearance,
increase in weight and non -porosity of the
fabric are unimportant. One method tried
was the application of a metallic soap in an
organic solvent after treating with a soluble
fireproofer in the normal way. None of the
treatments examined withstood washing 'in
running water for 5o hours.

Many insoluble inorganic deposits were
investigated. These deposits were generally
formed on the fabric by double decomposi-
tion,, the fabric being impregnated with a
solution of one 'of the reactants and dried
and then passed through a solution of the -
precipitating substance. In a few cases
impregnation in single solutions, followed by
drying and then immersion in boiling water,
led to, the formation of an insoluble deposit
on the fabric. Many insoluble deposits

hitherto claimed to be fireproofers were
shown to be ineffective.

Two methods suitable for the flame and
glow proofing of fabric are described. These
cause no change in the flexibility of -the
fabric and no change in the tensile strength
on exposure to the weather. Some loss in
strength is caused by prolonged heating at
temperatures over too deg. C. The fire-
proof and glowproof effect is not lost after
prolonged exposure to the weather or on
washing. These treatments consist in the
deposition in balanced amounts of the oxides
of iron, tin and tungsten in one method and
these same oxides with the addition of silica
in the second method. A successful ternary
deposit of ferric oxide, stannic oxide and
chlorpolyvinyl chloride is mentioned.

As in the case of the soluble deposits, a
section of the report deals with experiments
relating to the fireproofing action of insoluble
deposits. The mechanism of their action
is as catalysts in modifying the normal
thermal decomposition of cellulose in the air
and they cause the preferential formation
of non -inflammable volatile products of
decomposition.

The great fire hazard associated with
kapok in its unproofed state is shown, for
the flame travels over the surface with great
rapidity, and is followed by flameless com-
bustion which destroys the whole mass.
This section of the report deals with the
application to this fibrous material of the
chemical principles found to hold good for
fabric. The order of the physical conditions
attendant on combustion are different, how-
ever, as are also the difficulties of processing
due to the great bulk. It is also necessary
in fireproofing to avoid the loss as far as
possible of the valuable properties of
resilience, buoyancy and thermal insulation
possessed by the fibre in its natural state.
Two methods are described. In one method
an insoluble deposit of stannic oxide,
tungstic oxide and alumina is after -treated
with boric acid. The other method employs
a simple deposit of alumina after -treated with
boric acid.

Fireproof finishes for aeroplane fabric
involve consideration of the nature of the
tautening dope with which the fabric is
treated in order to present an outer surface
on aircraft 'having the desired aerodynamic
properties. L -general assessment of the fire
risks associated with fabric -covered aircraft
is given.
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Rocket Propulsion
First Steps Into Space

By K. W. GATLAND

(Concluded from page 18, October issue)
ANY worthwhile discussion of the problem

of freeing a rocket from the earth's
gravitational field would occupy far

more space than is available for this concluding
article. Hence, it is proposed to place before
the reader a summary of the types of rockets
that may be expected to lead from V -z research
and, finally, to deal briefly with a possible
means of harnessing nuclear energy for
space -rocket propulsion.

conditions, and improvements in the means
already devised to counter expected ill-effects
can be made accordingly.

The space -rocket may therefore be expected
to evolve to a well defined plan and not, as
one so often hears expressed, in a single " do
or die " attempt to navigate moonwards. The
moon expedition is not likely to be the awe -
shattering event that some writers might have
us suppose, for manned rocket flight will

A spaceship as conceived by Professor Oberth for the Fritz Lang film, "Fran int Mond.

The Embryonic Spaceship
Whatever may be the feeling about the

rocket as a means of mass destruction, it
must be conceded that Germany's V-2 was
an engineering achievement of high merit,
and its importance as the first positive evolutive
link in the chain that produces the spaceship
cannot be too greatly stressed.

Research with rockets now proceeding
under Army supervision at White Sands,
New Mexico, is daily adding fresh data.
Hardly a week goes by but that a V-2 hurtles
into the blue with recording instruments for
some specialised investigation, perhaps M
sample the atmosphere more than too miles
from the surface or to test the nature and
extent of radiation.

First Piloted Rockets
From work such as this, the guided missile

may be expected to slowly improve in size
and 'performance until it becomes practicable
for a pilot to rise into the outermost reaches
of the atmosphere and eventually to navigate
his craft for short journeys into space. This
is a stage that will almost certainly be reached
in the course of military research if a proper
international authority has not emerged
within, say, five to ten years.

These first manned rockets will enable the
physiological problems related to acceleration
pressures and diminished gravitation to be
studied in detail. They will make possible
investigations of the pilot's ability to control
his craft under the most adverse of these

certainly have become commonplace before
any attempt is made to land on our satellite.

Project
Already, a design for a manned rocket

based on the German V-2, slightly larger but
using the same engine, has been placed before
the Government of this country. It is the
work of two technicians of the British Inter-
planetary Society, Mr. R. A. Smith and Mr.
H. E. Ross, who have evolved their conception
on the basis of existing manufacturing tech-
niques, and are quite satisfied that such a
rocket could to -day propel its occupant to a
height of 200 miles.

Not only is the scheme important in being
the first workable design for a man -carrying
rocket, but its construction would make
possible now those physiological experiments
which must be tackled before space -flight
can become reality.

A cut -away drawing of the project appears
in Fig. 97. The most obvious point about it
is that there are no tail fins, the reason being
that the jet vanes are giiequate to maintain
a vertical path, and, since the rocket would
be far from the correcting influence of
airstream vanes at the time of power cut-out,
their fitment would incur nothing but unneces-
sary weight and drag.

It was a different case with the V-2 when
it was important that the missile fell back to
earth in a stable condition, though it was never
really apparent why the Germans bothered
to fit airstream vanes. As we have seen, the

initial moments after take -off could not
poss,ibly have given sufficient speed for the
external vanes to have any value and, again,
they would have little influence in the low air
density through which the V-2 moved in the
last stages of power.

On the other, hand, the graphite vanes in
the jet -:stream were masters of the situation
throughout the entire thruit period ; they
were continually in action to deflect the jet
against any movement of the rocket's axis
from vertical.

The control arrangement specified for the
manned rocket is rather different to the above.
A tower is necessary for take -off and the
manipulation of vanes in the jet -stream would
impart spin to the missile and not the corrective
influence of gyrovanes. This would imme-
diately transform the craft into a " giant
gyroscope " whose stability acts along the
major axis as in the case of a bullet or shell.
The reason for this will be apparent later.

Thrust will commence at 6o,000 lb., giving
an initial rate of acceleration of 9.8 feet per
second. The consumption of propellant and
the corresponding decrease in weight would
naturally increase this figure as the rocket
climbs higher and, after it has travelled for

to seconds at constant thrust, the effective
acceleration would be 2g.

Adding the natural gravity datum, the pilot
would be exposed to an apparent acceleration
of 3g. This is regarded as the safe limit for
a man to be fully active to his controls and,
when it is reached, the thrust would be
progressively reduced so as to keep the value
constant in conjunction with a g -meter. It
might be mentioned also that should the pilot
at any time lose consciousness control would I
be taken over entirely by an auto -pilot working
on micro -wave pulses from the ground.
Moreover, he would be brought automatically
into a safe landing.

The pilot occupies the space in the rocket's
nose and, within his pressurised cabin, has
no external vision during the first two minutes
of flight.

It will be seen from the drawing that the
cabin is a loose fitting inside the nosing and
that the external, skin local to it is split into
separate panels ; the design is such that after
a predetermined distance has been travelled,
a compressed -air device will catapult it away
from the body of the rocket.

Before the Cabin Separates
It is reasoned that separation should occur

just after the climax of the thrust period when
the speed has risen to about 4,700 m.p.h.
From the moment power cuts out, the con-
trolling vanes will be incapable of producing
reaction in the rocket nozzle so that the torque
offered by the turbine (which is positioned to
rotate about the rocket's major axis) -.Would
be relied upon to build up spin. The turbine
unit would, of course, continue to be fed by
the steam generator despite the fact that the
propellant ptunps which it normally drives
are no longer required to operate.

The rate of revolution would thus steadily
increase until it reaches a predetermined
figure at which the centrifugal force acting
on a datum line passing through the pilot's
body produces 32.2ft. sec. radial acceleration.
At this point, the steam supply to the turbine
would be cut and the rate of spin would decline
slightly owing to bearing resistance in the
turbine. When the spin is at maximum, the
nose fairing sections will part and be thrown
off due to the inertia forces acting upon them
so that at any moment, subsequent to their
removal, the pilot may operate the control
which drives the cabin away from the rocket.
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This control would also initiate the operation
of a time mechanism for the ejection of the
hull parachutes.

The cabin would be constructed almost
entirely in light alloy, the walls embodying
two ports with self-sealing conical gaskets
for view and access ; they would ,be glazed
and provided with shutters as protection
from the fierce and unrelenting glare of the
sun.

It is suggested that the pilot's personal
equipment should be a g -suit, a standard
high -flying suit, parachute and oxygen
apparatus, A specially designed cradle -seat
is provided in the scheme on which all instru-
ments and control boxes are .grouped so that
it is possible for him to change his attitude
in the cabin and still have all controls ready
to hand. This is important in view of the
experiments to be performed and one of the
new devices embodied is a " stroboperiscope,"
which renders a stationary external vision
when the cabin is rotating.

Artificial Gravity
Once the engine has ceased thrusting, the

pilot will no longer be pressed down into his
seat and he will become subject to a very
changed condition of gravity. Travelling in a
high trajectory and freed from appreciable
air -drag he may be regarded as moving in
uniform obedience to the combined forces
of momentum and gravitation and, if the
spinning of his cabin were completely annulled,
the pilot would experience a condition of
" weightlessness " ; nothing in the cabin
would displace relative to anything else.

The nearest approach to " zero gravity "
so far experienced is in the parachutist's
" delayed drop." He jumps from a height
at which the air density is small and incurs
this same condition of reduced weight when,
for a short time, his body is accelerating
freely. However, as soon as air -drag builds
up to a significantfigUre, " free -fall " no longer
obtains, and as terminal velocity is approached,
the sensation of weight slowly returns to
normal. The critical period is short-lived,
and in no way can it be taken to infer that the
problem of changing gravitation on the
human system is non-existant.

What would be the result of prolonged
periods of zero -gravity or even of a reduced
gravity is simply not known ; biologists on
the whole are doubtful whether man could
long remain conscious where gravity does not
exist, and, indeed, many are ready to predict
a paralysis of the nervous system with even
fatal results. That digestive disorders would
be caused is fairly certain.

If the biologists are right, then it seems
likely that the solution is largely mechanical,
though a combination of the mechanical and
the biological may ultimately provide the ideal
space -piloting conditions. It is the former
solution-that which results in an ". artificial
gravity " stimulated by centrifugal force-
that Messrs. Smith and Ross have set out to
provide in their manned rocket, and this
explains more readily why it is necessary to
impart the axial spin.

It is obvious that during those periods
when the pilot in his cabin was either ascend-
ing or descending through air of very low
density he would be able to conduct experi-
ments with varying degrees and periods
of " weightlessness." Small peroxide -
permanganate motors firing tangentially from
the cabin at right angles to the major axis
would provide the means of rotational control.
One pair would thrust in the direction of spin
to increase the rate of revolution while the
other, at another time, fired in the opposite
direction to reduce the spin or even to stop
it altogether.

The time available for test would be about
seven minutes, after which the parachute,
stowed above the cabin, would release and
bear the pilot gently to earth.

Fig. 97.-Two technicians of the British
Interplanetary Society combined to produce this
design for a piloted research rocket. Its

operation is explained in the article.

Some General Particulars
Calculation has shown that the cabin could

ascend to over 225 miles, but, as 18o to 190
miles is considered the limit from which a safe
return could be effected using parachute
braking, the apex of the flight would be timed
to occur around the 18o miles mark. This,
of course, is not to infer that safe descents
from higher altitudes is impossible to rockets
equipped with retarding motors and parachutes.

The rocket would have an all -up weight
at take -off of 20.9 tons, of which 17.2 tons is
contributed by propellant-alcohol and liquid
oxygen-and 1.292 tons by cabin and pilot.
Thrust is timed to last for 148 seconds,
followed by a period of ascent under
momentum of 228 seconds, so that peak
trajectory is reached after 6 minutes 16
seconds.

At his greatest altitude, the pilot would in
clear weather be able to see for 1,300 miles
in every direction, and if the ascent were
made over London he could observe Iceland,
Norway, Sweden, Finland, Estonia, Latvia,
Poland, the Carpathian Mountains, Rumania,
Greece, Sicily, the Mediterranean seaboard
of Africa, Gibraltar, Spain and Portugal. The
area within his vision would be in the region
of 5,300,000 square miles.

The Way Ahead
Such rockets as this will pave the way for

still more ambitious flights into space itself,
and eventually we shall arrive at the stage
where gravity is defeated by missiles which
reach " escape velocity."

The powers that rockets must achieve to
obtain this condition may be explained as
follows. The earth exerts a pull of 6.95 miles
per second and any body released into its
gravitational field at a sufficient distance from
the surface will fall into the atmosphere at
that speed, no more, no less. It is true that
meteorites often enter the atmosphere at a
higher velocity, but that is because they
already possess a high velocity at the time of
being influenced by the earth, and some run
headlong into the planet as it speeds on its
orbit at 18.5 miles per second.

Hence, it seems that for a rocket to fully
escape the earth, the minimum speed it must
attain is in the region of seven miles per
second-and yet this is not necessarily so.
A space -rocket with unlimited propellant
could travel to the moon at a steady 3o m.p.h.

However, to bring the problem down to
a practical level, it is essential that the
necessary energy for the journey should be
imparted as quickly as possible, not so
rapidly as to destroy the crew nor so slowly
that energy is needlessly wasted in raising a
great bulk of propellant. The slower a
rocket travels, the longer it remains near the
earth's surface and the more propellant it will
need to push upwards against gravity.

This is the essence of the problem. A
compromise has to be found in which the
rocket may attain " release velocity " as
quickly as possible with a rate of acceleration
that does no harm to its occupants. This
means that working to the " safe " acceleration
of 2g., the rocket must travel a distance of
something just less than 1,500 miles before
the engines can he cut out, when it will coast
out of the earth's field without any other
expenditure of power.

So long as the missile achieves the release
velocity of seven miles per second, it matters
nothing how close it is to the earth when
power ends ; theoretically, it could attain the
figure when a few feet from the surface and
still escape.

For a manned space -rocket to achieve
gravitational release, it may be necessary to
wait for a form of atomic propulsion, though,
if necessary, there is little doubt that one
employing a chemical propellant could be
made equal to the task. It would, however,
be excessively massive and composed of
several " steps," having in effect a series of
large boosters which jettison one after the
other as each becomes spent.

It is even likely that the earliest atomic
space -rockets will be large and multi -stepped.

Popular Science
Whenever world affairs fail to produce a

headline, it is frequently the case that fantasy
replaces fact in the feature pages of our papers.
Currently it is sought to embellish the magic
words " atomic energy " with irritating flights
of fancy into the " Utopia of to -morrow," and
all too often are we told that our most
ambitious journeys, by ship, aircraft or even
rocket, will require no more fuel than is
inherent in a " tumbler of water."

Statements such as this should not be taken
too seriously. The employment of the actual
recoiling nuclei in a propelling jet (which the
above implies) is really quite fantastic, since
the production of so high a velocity stream
would involve the dissipation of energy so
vast that complete and immediate vaporisation
of the vehicle could be the only result.

A, marked rise in combustion temperature
is the inevitable outcome of improving the
jet velocity in any rocket system, and, as its
effects have been held down by liquid cooling
in chemical rockets, so in a reverse manner
is it proposed to transfer the energy of
nuclear reaction to a " working fluid,"



56 NEWNES PRACTICAL MECHANICS November, 1947

preferably of a low molecular weight such as
hydrogen or helium. In this way, the heat
energy of the fissible element would be
absorbed by the " fluid " which flashes into
a jet of rapidly expanding gas and out through
a propulsive nozzle.

What exactly does this mean in practice ?
First, the combustion chamber with ' its
convergent -divergent nozzle would be no
great departure from that of the chemical
unit. Instead, however, of injecting into it
a fuel and oxydiser as separate components,
an " atomic " engine would embody its fuel
in the form of graphite -fissile material actually
inside the chamber. This would be con-
veniently sectioned up to allow the greatest
possible area of the substance to be exposed
to the inlet of " working fluid," which for
the example we may take to be liquid hydrogen.

A steam jacket in the combustion chamber
might be employed to supply superheated
steam for driving the pumps, both for feeding
the propellant fluid and for working a
continuous liquifaction plant to prevent
pressure building up in the tanks, thereby
overcoming one of the greatest problems
associated with liquid hydrogen. In this case
the tanks might be quite light with compara-
tively thin walls.

Performance Estimates
Some interesting figures for a propulsion

unit of this type have been given by L. R.
Shepherd, B.Sc., Nuclear Physicist at the
Cavendish Laboratory and Technical Director
of the British Interplanetary Society. A
thousand ton spaceship is conceived whose
propulsion units work with an exhaust
velocity of to km./ sec., and discharge some
four tons of propellant per second. He
adds that the initial heating of the working
fluid involves the utilisation of energy at a
rate exceeding 2 X I011 watts and that,
assuming a small number of units, each
element must generate some to" watts of
useful energy and discharge something of the
order of one ton of propellant every second.

This implies that the chain -reacting system
of graphite and fissile material must be
capable of withstanding a temperature of
about 3,000 deg. C.,  in the presence of
hydrogen under high pressure.

The assumption that some too watts per
square centimetre can be transferred from
the fissile material to the gaseous propellant
implies that about to' square centimetres
of the former must be exposed. A means
of obtaining such a large area, Mr. Shepherd
has suggested, would be the division of the
graphite -fissile substance into spherical beads

mm. in diameter, which means carrying
40 tons of the solid alone. For circum-
navigating the moon and returning to land
on the earth, it would take at least 70o tons
of liquid hydrogen occupying to,000 cubic
metres of storage space.

The " Atomic " Spaceship
The magnitude of the problems to be

overcome in the design of spacecraft will be
apparent from the above, and, while the atomic
engine may provide the main solution, there
is little doubt that, initially, the chemical
engine will remain important for supplemen-
tary use. It would, for example, be ideal
as a first stage booster and, indeed, may
prove highly necessary in the most powerful
atomic spaceships owing to the radioactivity
they would otherwise leave behind in the
lower atmosphere.

Such a combination of power is represented
in Fig. 98. The vessel here conceived is a
three -step arrangement in which the first
step " A ' is a chemical boost rocket. This
section is complete in itself and has its purpose
in raising the entire craft to a height of
sufficient safety for the atomic engine to take
over.

As soon as " A " is empty of propellant it

automatically drops off to expose the, nozzles
of the atomic engine in the second step " B."

From this point, the sequence is rather
different to that normally followed in " step "
design. The section " B ' is the main propul-
sion step and houses the one engine group.
The third step " C " is nothing more than
a tank and from the time the booster jettisons,
the nuclear engine will be drawing on propel-
lant in: thissection, so that as soon as escape

Ceramic
Carapace

C Tank Section

D. Pressurised Crew
Chamber

B Main Propelling
Section

Protective Shielding

Harmtul iii
Radiation DefWeted
Below This Line

A Liquid Chemical
Boost Rocket

Fig. 98
A SUGGESTED SCHEME FOR AN EARTH -

MOON SPACE -ROCKET
A-is a chemical booster section of which it might
be necessary to employ two or more. The vessel
is driven from its launching tower by thrust in the
lowermost section which jettisons automatically as
soon as the propellant exhausts and fires the second.
This continues until each of the boost sections are
cast off, when the engine of step " B" operates.
B-is the main propulsion section and derives
its power from the expansion of hydrogen by a
fissile substance in the combustion chamber. It
draws on propellant in the tank section "C" to
reach " release velocity" so that its own propellant

remains intact during the outward journey.
C-has no other purpose and when empty at the
climax of power, it is detached and propelled away

by rocket charges.
D-is the spherical cabin which houses the crew,
controls, provisions and equipment. It is normally
attached at the extreme nose of section " B" but
can be jettisoned and landed by parachute once the

vessel has returned to the earth's atmosphere.

velocity is reached, it is empty and of no
further use. It is therefore detached from the
main body and driven away by rocket charges.

This leaves the main step " B " travelling
alone at the velocity of gravitational release.
All its propellant is intact and it will coast
at slowly decreasing speed out of the earth's
field. A spin would previously have been
imparted to the vessel to stimulate a gravita-
tion within the spherical cabin (which is
now exposed at the nose of the section)
and also to provide directional stability.
The rate of revolution would not need to
be more than about once every three seconds
for the centrifugal force to approximate
normal earth conditions of gravity and the
crew would lie horizontally on extended
" chairs," their heads towards the axis.

Having passed beyond the so-called
" neutral zone " of the two gravities, earth
and moon, the vessel would again be subject

to acceleration, and if allowed to continue it
would eventually crash into the surface at a
velocity of about i miles per second.

The headlong rush would most effectively
be checked by turning the rocket completely
round so that ultimately the aft end faces
forwards and the engines can retard instead of
propel ; this could probably be accomplished
by a system of jets firing from the sides,
synchronised with the rotation. It has been
suggested elsewhere that rocket motors firing
from the nose would provide a more simple
solution, but this is not too obvious. Not
only would the additional space and weight
mean a sacrifice in the amount of propellant
carried, but the simple fact is that there is no
practicable means of landing a rocket without
the presence of atmosphere when it does not
approach the surface stern first.

Landing
The rearward approach, therefore, greatly

facilitates the landing and hydraulic legs,
retracted during flight, which are provided in
the rear of the section. As the surface is
approached, a radar transmitter will send out
waves which reflect back from the surface of
the proposed landing area, giving a constant
check on height and speed.

The final descent is controlled to balance
out gravity a few feet from the surface. It
would, of course, be necessary to nullify the
vessel's rotation during this time and to
employ a means of deflecting the exhaust in
conjunction with gyroscopes for stability.

" Blind Approach "
The absence of any appreciable atmosphere

means that from the time of cutting in the
engines to retard, the full force of their
exhaust will remain to blast down on to the

is now believed, volcanic
dust is much in evidenqe on the moon, the
vessel's arrival will be preceded by a dust -
storm of some violence. Though this may
have the advantage of clearing the' landing
area of loose matter, it would certainly obscure
the surface from the crew and so make the
alightment a largely automatic process.
However, instruments are highly developed
and in, many ways more reliable than the
human controller, so that where navigation is
accurate and the vessel is retarded pn to
pre -selected ground which is reasonably flat,
landing should not present too great a problem.

The return is effected simply by blasting the
craft off directly from its legs. Its weight at
this time would be less than one-third that
which obtained at the moment of departure
from earth, and the fact that the Lunar gravity
is small and there is no atmospheric drag
means that the flight back to the Mother
Planet would be made with a much less
prodigious consumption of propellant. It
nevertheless remains to retard the rocket so
that it may re-enter the atmosphere at a
reasonably slow velocity, and again it would
be necessary to turn the craft through 18o deg.
for the motors to act.

The spherical cabin is detached from the
hull as soon as a safe velocity has been reached
and special " air -blown " parachutes are then
released to bring the crew into a safe landing.

Conclusion
To the reader who is sufficiently interested

in the subject to desire more information, it
is suggested that he contacts the British
Interplanetary Society which is now estab-
lished as the National group with headquarters
in London. The Secretary, Mr. L. J. Carter,
has kindly offered to supply a complimentary
copy of the Society Bulletin to anyone sending
a 4d. stamp to cover postage, and all inquiries
should be addressed to him at 157, Friary
Road, London, S.E.15. The author will be
pleased to reimburse his Society for postage
incurred by readers applying from outside
the sterling area.
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Magnetism and Gravity
A New Scientific Law to Explain Magnetism

AN announcement was made to the Royal
Society on May 14th of this year, which
promises to be one of the most impor-

tant scientific pronouncements yet made in this
century. Professor P. M. S. Blackett placed
evidence before the Society, to show that a
rotating body is inherently magnetic. The
concept is not new, for Schuster suggested
the idea 5o years ago, but the significance of
Professor Blackett's announcement lies in the
fact that he can provide corroborative data
showing that it holds, with mathematical
exactness, for the earth, the sun, and a star
called 78 Virginis. And so one witnesses
the destruction of the popular hypothesis
about the earth's magnetism, which has been
with us for a century. No longer is it necessary
to imagine that the core of this earth is made
up of a magnetic ore, such as iron, to explain
the origin of terrestial magnetism. It would
seem that this magnetism is due to the rotation
of the earth about its axis.

History of Magnetic Theory
As with most other branches of science,

progress in the knowledge of magnetism
has come slowly over the centuries. Socrates
and Pliny were aware of some form of magnetic
flux, and called it " Samothracean rings."
It is to Lucretius, who lived in the time of
Julius Caesar, that we owe the word " magnet,"
for he noticed that the property belonged to
minerals coming from Magnesia in Asia
Minor. A thousand years were to elapse
before Peregrinus, in 1269, discovered magne-
tic lines of force, although he did not define
them as such.

To an Elizabethan Englishman belongs the
credit for the first really scientific examination
of the subject of magnetism. William Gilbert,
of Colchester, Essex, was a doctor of medicine,
and in 1600 he published a monumental work
called " Magnetism," in which he cleared
away the mumbo-iumbo that had grown up
around the subject during the previous
thousand years, and placed it on a scientific
footing. More rapid progress was then made
in the study of magnetism, dip and variations
in declination, being observed. When John
Mitchell invented the torsion balance in the
middle of the eighteenth century accurate
measurements of magnetic effects became
possible. He found, for example, that
magnetic poles repelled one another with equal
force at equal distances apart. The now
famous Square Law was enunciated, in which
attraction or repulsion of magnetic fields was
stated to vary as the square of the distance
from_ the poles. Robison towards the close
of the same century showed that it varied as
the power of 2.06, and not as the exact square.

Oersted and Faraday
With the turn into the 19th century there

came the great men, beginning with Coulomb,
and followed by Poisson who laid the founda-
tion for the modern theory about electrostatic
and magnetic phenomena. It was Oersted
who then discovered in 1819 that current
produces magnetic fields, Faraday, in 1831,
uncovering the phenomen of magnetic induc-
tion. It is not possible to do more than
mention other distinguished contributors to
the subject, such as Ampere and Henry. As
a culmination to two centuries of scientific
progress in knowledge of magnetism time the
brilliant electro-magnetic theory of light of
Clerk Maxwell, which took the world of
science by storm.

By " TECHNICUS

The Approach to the New Conception
Physicists have known, for many years,

that magnetism is connected with electron
activity, and a -great deal of mathematical
theory has been developed around the subject.
The work of J. J. Thomson on the structure of
the atom helped a great deal, while the classical
work of Rutherford, which subdivided the
electron yet further, brought science nearer
to an understanding of the origin of magnetism.
It is to be noted here that most of the work
described above was concerned with the
measurements of magnetic phenomena, and
not so much with the origin. Clerk Maxwell
was, perhaps, the first to probe the meaning
or origin of a physical occurence, as opposed
to measuring and predicting its behaviour.

It is generally held to -day that the angular
momentum of electrons in the atom, that is
to say, their orbital movement, accounts for
magnetism. If one treats the electron as a
particle with finite mass the magnetic moment
due to the electrons in the atom can be
expressed by the relation

eu = j2 M C
where u is the moment and j the angular
momentum of the electron.

The Blackett .Concept
Since Newton announced gravitation theory

science has sought a detailed explanation of
gravity. Professor Blackett has put forward a
formula which constitutes the first stepping
stone towards the identification of gravity
with electrical properties ; or, the connection
of mass property and electricity. He has
expressed a relation between the angular
momentum of a body and its magnetic
moment, for large bodies, such as the earth
and sun. As stated above, this relation has
been found to be valid for three terrestial
bodies, and scientists now await the results
of observations of other heavenly bodies.
Should they conform to the Blackett relation
they will prove that this relation is a new Law
of fundamental importance.

It is early yet to express an opinion on the
validity of this discovery, if one can call it
that. If confirmation is supplied then the
world of science can hail it as one of the
landmarks in knowledge comparable with
other classical laws, which have passed into
text -books and become the bedrock of
physics. The interesting feature of Professor
Blackett's announcement is the linking of

magnetism with gravity. In other words, that
mysterious entity, revealed to the world by
the genius Newton, may have an electrical
origin. As it is gravitation has been expressed
quantitatively, and exactly, without any
proven clue to its origin.

At present it is known that the relation
between the angular momentum of the sun
and its magnetic moment is the same as that
for the earth, despite the fact that the corres-
ponding values for the sun are ioo,000,000
times those for the earth. This suggests that
the new idea propounded by Professor
Blackett is fundamental, in the same way as,
for example, the value of g is fundamental.

How It May Affect Science
In ascribing magnetic forces to any large

spinning body, as an inherent property of
that body, Professor Blackett has opened a
new avenue for the theoretical physicist and
mathematician. New light is thrown on
gravitation, and with it, a fuller understanding
of the universe as a mechanical system, or at
least, that part of it which has been explored
by the astronomer. The history of science
has been punctuated with discoveries that
have, to all appearance, at the time, offered
little practical gain to the world of industry.
From Newton to Einstein there has been that
lag following each discovery, which may have
rested in the archives of scientific papers,
unnoticed for years. Who would have
imagined, for example, that Newton's Law of
Gravitation, announced to the world two
hundred years ago, would eventually prove,
absolutely necessary to the design of aero-
planes ? At the time it was hailed as much for
its philosophical significance as for its practical
value, which was recognised only by a very
few people.

We must, therefore, give due importance
to this new concept of Professor P. M. S.
Blackett, in the knowledge that it may,
tomorrow, open up new possibilities in
engineering, and prove as great a practical
blessing as it is now a largely mathematical
feat. Professor Blackett holds a chair of
physics at the University of London, and
many readers will recall that he was one of
the scientists who contributed to the rapid
development of atomic energy. That Britain
can continue to add such valuable knowledge
to the world is an indication that this country
is still virile. In Blackett we have yet one more
scientist in that illustrious line beginning with
Newton, and threaded with such names as
Faraday, Kelvin, Thomson and Rutherford.

Our Cover Subject
THE name Rolls-Royce is synonymous

with excellence of design, manufacture
and performance, and, indeed, has come to
be accepted generally as implying perfection.
The famous works at Derby are now turning
out piston aera-engines and turbo -jet power
units.

The piston engines are the " Merlin,"
which, fitted into " Hurricanes " and " Spit-
fires," may be said to have won the most
famous battle in history, and the " Griffon,"
a younger brother 23 per cent, bigger, used ih
large numbers by the Fleet Air Arm in the
Fairey " Firefly."

Incidentally, the ubiquitous " Merlin," in
addition to being fitted into every type of air-

craft except one trainer, powered motor -
torpedo -boats and tanks,

The turbo -jets are the " Derwent V " and
the " Nene," two of the River Class. The
" Derwent V " powered the Gloster
" Meteor," which obtained the world's record
speed of 616 m.p.h. The " Nene " was fitted
into the Lockheed X-P8o " Shooting Star,"
which achieved a speed of 58o m.p.h. and
had an excellent rate of climb to 42,000ft.,
but new aircraft are needed to take full
advantage of the thrust now available from
the " Nene."

The illustration shows a turbine blade and
disc assembly mounted in a lathe during
machining operations.
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The Evolution of the
Safety Valve

Its Design and Operation
By C. W. McARD

ALTHOUGH one of the less conspicuous
fittings on any steam boiler, the safety
valve is, without doubt, the most

important and he most indispensable of all,
operating in a manner that none other could.
Its normal functions are to ensure that the
steam pressure cannot rise beyond the pre-
determined level, and to dispose of all steam
generated which, if retained, would raise the
pressure in the boiler to the dangerous level.
At the same time it is designed, in most cases,
in such a manner as to give warning that
steam is being produced in excess of the
demand. It operates in three spheres of
steam power units-land (or stationary) sets,
locomotive and marine, and, from the notes
given below, it will be found to differ greatly
to -day in its design for each service. For this
reason chiefly, its evolution (from a common
origin) will be considered in relation to its
sphere of operation.

The history of the safety valve naturally
runs contemporarily with that of the boiler,
and the 19th century covers both in the main.
Not entirely, however, for history records the
first lever safety valve as invented by Dr.
Denys Papin as long ago as 168o, while many
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Fig. r (Above).-In-
correct location of
safety valve in pipe
line of early 19th

century layout.

Fig. 3 (Right).-Dead
weight safety. valves

(Hopkinson).

of the valuable detail refinements possessed
by the modern fitting have been made in
this, the loth, century. As usual, improve-
ments in design location were made as the
result of experience in service, though occa-
sionally this first involved fatal accidents.
One such case is illustrated in Fig. 1, where

pipe from the boiler supplied steam to the
engine and, on a separate branch pipe, to the
safety valve. To stop the engine the screw -

down cock was shut but, unfortunately, the
safety valve lead to the boiler was also isolated
by the same operation, with the inevitable
result.

Safety Valve Design
One of the principal factors that influence

safety valve design is, naturally, the steam
pressure. This has been extended greatly
during the past thirty years, rising from
around 2oolb. p.s.i. to 2,000lb. p.s.i., and
even higher in some experimental equipments.
Increasing pressure involves higher tempera-
ture, and this is an even more important
factor in valve design since the curves of
strength and durability for many metals fall
appreciably when a specific temperature is
passed. Naturally, the proportions of the
valve are affected by the steam producing
capacity of the boiler, the heating surface
area being one of the leading terms in the
formula.

Safety valve design is in a category to
itself in several respects. It must permit the
escape of all steam generated above a certain
level, and be tight within reasonably fine
limits above and below the figure at which it
is set to blow. (For locomotive valves an
allowance of 31b. p.s.i. above and below can
be attained.) The material of which the
valve and its seat are made must stand up
to the relatively high temperature of the
steam without any distortion whatever, in
order that the contacting surfaces may be
steam -tight with the minimum of pressure.
4 screwdown valve may be kept tight on its
seat by force, but a safety valve is more or
less balanced when the steam pressure
approaches the blowing -off limit, and the
load normally available for achieving a tight
seal has then been removed.

Joint surfaces vary in shape ; sometimes
the coned type (provided in the Ramsbottom

and earlier valves) is employed, riding on a
slightly rounded seat edge as seen in Fig. 2
(A), while in some other designs a pair of
narrow surfaces mate. The latter appears
to function satisfactorily, but has one possible
defect-the sticking of any grit on either
surface will cause constant blowing regardless
of pressure. Fortunately this rarely happens,
the rush of steam when the valve lifts usually
cleaning both surfaces thoroughly.

types of
faces.

Materials for the working parts must be
selected with care to reduce maintenance and
replacement charges. Valves usually lift
many times throughout the day's working,
and the repeated closing blow on the seat
tends to hammer up the surfaces and spoil the
joint. If the metal is brittle the edges may
crack or split, and once an opening has been
made for a leak, the erosive action of escaping
steam will quickly ruin the valve where high
pressures are employed. Springs should be
made of high grade steel by reputable makers,
and be subjected to proper tests to ensure
soundness of material and tempering.

Stationary Boiler Safety Valves
The two designs, which seem to have been

largely employed in the early days of steam,
are known as the deadweight valve and the
lever type. Each has evolved from somewhat
crude beginnings, and Fig. 3 illustrates two
designs of the first named, that at " A " being
known as the " open flow " type, with the
valve at " B " having a controlled steam flow
through a passage with a pipe provided to
take the steam to waste. The location of the
weight well below the valve gat ensures
correct sealing under all conditions, and has
no small influence in the success of this
design. In earlier types the weights could
easily be tampered with by unscrupulous
firemen, but in the two valves illustrated the
weights are enclosed in a case which can be
sealed if desired.

The lever -type safety valve shown in Fig. 4
was largely employed on early boiler schemes
and gave good results, some employing the
circular cast-iron weight as illustrated at
" A " to give the required balance, while
others were provided in later schemes with a
spring balance (B), which had a screw adjust-
ment. Unfortunately, each of these designs
offered excellent scope for improper use, and
the facility which enabled an increased steam
pressure to be carried has been responsible
for numerous boiler accidents. The lever,
however, was useful, as it enabled a boilerman
to test his valves and safeguard against the
risk of a sticking valve. Incidentally, it
opened the way to greatly improved designs
in which this detail was retained.

As cxperience accumulated and human
safety became more involved, Board of Trade
regulations came into being, laying down
certain rules regarding the equipment of steam
boilers. Some of these concerned safety
valves and required the provision of duplicate
valves on every boiler. Such a unit of modern

(C)

Fig. 2.-Different
(o)

valve seating sur-
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design with spring -loaded valves is shown in
Fig. 5, and incorporates a high -lift feature
which gives a larger discharge capacity than
that of the ordinary type of valve, thus
reducing the size or number of valves
required. This is achieved by the addition of
a piston on the spindle above the valve.
When the valve begins to lift the escaping
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some time before the main lift occurs. A
modern " Pop " valve, however, if correctly
designed, will hold its seat almost until the
blowing off stage is reached, discharge the
excess steam and reseat with the minimum
drop in gauge pressure. A fitting which has
achieved much success is that shown in Fig. 6,
and the reader will note the various special

Nb.

Fig. 4.-Lever type safety valve for weight or spring balance.

steam acts on the underside of the piston, the
extra load transmitted to the spindle giving a
greater lift to the valve.

The real discharge area of all these valves is
measured by the circumference of the valve
bore times the lift of the valve, the latter
varying in terms of " D " the diameter of the
opening, from D/32, known as low lift, through
D/9 (high lift) to as much as D/4, which is
the lift necessary to give the equivalent to a
full -bore outlet. To obtain such a lift,
however, changes must be made to the detail
design. The guides or wings which the earlier
type of valve carried to ensure concentricity
while lifting, become obstructions to the
steam flow when the high lift (D/9) stage is
reached, as the velocity of the steam rises and
the nozzle efficiency of the bore is reduced.

Much experimental work has been done
on the shape of the various details which

5.-" Hy -
lift" spring
loaded safety
valve (Hophin-

sons).

together form a modern safety valve as well as
the materials, and various designs have been
tried out having regard to the duties expected.
A type of fitting which is giving excellent
results after much scieutific research is that
known as the " Pop " valve. In the ordinary
fitting the valve begins to lift as the load
approaches the balanced state under the steam
pressure, and a simmering takes place for

features in its design-the
small outlet bore at the
valve relative to the inlet
bore (indicating relatively
high velocity of outgoing
steam) and the special
design of the valve (noting
its seat and the outer lip) with its tubular
shaped guide.

An interesting design of valve is shown in
Fig. 7, combining in one fitting the functions
of a safety valve with those of a low level
alarm. The large main valve is used to act as
the safety valve, a small ball valve seated on the
main valve, opening automatically when the
water falls below the level regarded as the
safe minimum, the escaping steam giving
totally distinctive sounds as it emerges through
either of the two valves. On some boilers a
somewhat similar fitting is provided, but with
a whistle substituted for the safety valve to
give warning of a dangerously high, or low,
water level, the whistle valve remaining open
so long as the danger exists.

On large installations using high pressure
boilers the rapid discharge of large quantities
of steam creates a noise of a very penetrating
character, and one that can be very disturb-
ing to local residents. To overcome this a
silencer may be fitted, and Fig. 8, shows a
typical unit.

Locomotive Safety Valves
For a number of years after Stephenson

produced his famous " Rocket," the design
of safety valves for locomotives took different
forms. On the " Rocket " a lever type, on
similar lines' to that shown in Fig. 4, was
employed, while Hackworth's locomotive
" Sans Pareil " had springs=coach springs in
miniature-fitted instead of a weight. A,
number of early locomotives were provided
with dead weight valves, but these were found
to be unsafe when the engine was in motion,
and their use was soon abandoned. Even the
lever and weight type proved unsuitable as
the weight obviously tended to jolt off the
lever as the engine travelled across the irregu-
larities of the track, the spitting of steam
through the dithering valve being most
objectionable.

From the latter design the change from a
weight to a loaded spring balance, as in the
realm of the stationary boiler, was a natural
step, the valves on many locomotives being
housed in a seating studded to the crown of the
dome, and the spring balances, with indicating
pointers, lying virtually behind the dome with
the graduated surfaces towards the driver.
The temptation fo screw the valves down an

extra turn or two and thus obtain more
pressure to help a heavy load up a steep
gradient was too attractive for many drivers,
and Ramsbottom, the locomotive super-
intendent of the old L. & N.W. Railway,
designed the type of safety valve which bears
his name and is shown in Fig. 9. Numerous
designs of this fitting are in service through-
out the railway world, but all have the same
principal features and object, viz., the elimina-
tion of any possibility of tampering so long as
the boiler is under steam.

Safety links are provided on the Ramsbottom
valve to guard against the serious results that
would ensue if a spring were to break. Another
'interesting feature in the design lies in the
small dimensional variation in the distances
between the spring centre line and those for
the columns ; this is provided to compensate
for the extra weight of the testing lever arm
which falls on -the rear valve. Valves of 34in.
and 4in. diameter have occasionally been
fitted on large boilers, but a quadruple unit of

Fig. 6.-" Pop" safety valve (Crosby Valve
& Engineering Co.).

smaller size is preferred for the _higher
powered units, i.e., two pairs, each with
their own spring, lever and links, all mounted
on a single base. With the growth in the
sizes of boilers as judged from the angle of
heating surface and grate area, Ramsbottom
safety valves have been gradually superseded
by the well-known " Pop " valve, and to -day
the latter is almost ,universally fitted so far
as heavy main -line engines are concerned.

Another type of valve, the Naylor, was
introduced by Kitson's with the object of
obtaining the maximum lift of the valve with
the minimum extension of the spring, and
Fig. to shows one of these in section. Two
drawbacks exist in this design, (1) the inability
of the driver to ease a sticking valvc-at least
in the design shown-and (z) the bsence of
a second valve. The first could have been
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Fig. 7.-" Duad" safety valve for high steam pressure and low water
level (Hopkinsons).

overcome quite easily, but a second valve
would have necessitated dupliciting the
base and all' its details.

A well-known design of " Pop " valve, of
which thousands are in service to -day on
locomotives, is shown in section in Fig. It,
and illustrates clearly the important features
in this design. Among these may be quoted
the lip which surrounds, externally, the
seating faces. When a " Pop " valve reaches
the set pressure, the steam which escapes is
held in compression under this lip, thus
increasing the load on the spring and causing

on sheltered inland
waters, and owing to
the relatively calm sur-
faces boilers could be
fitted with the dead-
weight safety valve, or
that employing a lever
and weight, with
success. As time
passed, however, and
vessels were put into
sea -going s ery ices,
owing to the pitching
and rolling of the ship
the valves referred to
were found unsuitable,
and spring loaded
valves more desirable.
It was also discovered
that the dead-weight
valve was much too
large for the steam
generated, while the
ordinary design of
spring controlled fitting
tended to err on the
small side, and steps
were taken with a view
to devising a reliable
formula to determine
the size of spring -
loaded valve which

would afford the relief and safety demanded.
At this time numerous experiments proved

the advantages of the lip shown in Fig. z(B),
the lift of the valve being found to increase
immediately the steam pressure forced an
opening, so obtaining the requisite increased
lift times the periphery of opening to give
the necessary discharge. By increasing the
lift it was found possible to reduce the valve
diameter, and various devices were adopted
then to obtain increased lifts. In one design
it was found that considerable back pressure
occurred in the waste steam portion, so

preventing the valves from
lifting as high as otherwise
they would. It was, there-
fore, decided to utilise the
back pressure of the steam
in the waste pipe to operate
the piston of a relay cylinder
and thus assist the valve's
lifting action. Such a unit
was designed and made as

Fig. 9.-Rams-
bottom's loco-
motive type safety

valve.

the valve to lift clear of its seat. The sudden-
ness of the lift causes the. " pop " sound,
and this design of valve is fitted with one or
two mufflers to silence the noise. Two of these
valves are mounted on most boilers, though
larger capacity units may require a third
fitting to cope with the steam supply. It is
interesting to observe that the design of
" Pop " valves for the ultra high-powered
locomotives used in this country have been
specially designed owing to the small space
available between the top of the firebox shell
and the rail loading gauge clearance line, the
lower part of the valve being actually in the
boiler steam space.

ova Marine Type Safety Valves
In the early days of steam, vessels equipped

with this form of prime mover sailed mainly
Fig. to.-Naylar's locomotive

safety valve.

shown in Fig. 12, and gave every satisfaction,
meeting all requirements as to steam
accumulation restrictions. Further research
produced the double full -bore fitting shown
in Fig. 13, one of which, with two din.
diameter valves, enable an evaporation
of zo,000 lbs. to be controlled with the
pressure rise kept within the limit allowed
of 7 per cent. .The valve shown in Fig. 14
is one of the modern high -lift type largely
used in the mercantile marine of Britain and
many foreign countries, and may be regarded
as the embodiment of the best practice in
marine safety valves.

To arrive at the correct size of valve,
several factors (boiler pressure, total evapora-
tive heating surface or the grate area) must
be taken into consider-AtIon, and a number of

Fig. 8.-Safety valve waste silencer
(Hopkinsons).

formula: have been devised for all classes.
For valves of the various types referred to
the following gives good results :

Safety Valves for Land Boilers are calcu-
lated by the following formulx :

For saturated steam-
E

A CP--

Fig. ir.-" Pop " safety valve (R. L. Ross and
Co.).
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Fig. 13.- Double full -bore
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marine type safety valve with relay cylinders included
(Cockburns, Ltd.).

For superheated steam-
A = +CP tt.s.000

where E = evaporation in lb. per hour.
C = discharge constant of value 2o.
P = absolute pressure (p.s.i.).
A = disc area of valve (sq. in.).

t.s. = amount of superheat in degrees
Fahrenheit.

Locomotive Safety Valves
Where the Ramsbottom type is to be used

the fbllowing formula gives good results :
d = V4H .7tP

where d = the diameter of the valve at the
steam outlet.

H = the total evaporative heating sur-
face of the boiler.

P = the absolute steam pressure in p.s.i.
Example.

H = 2,90o sq. ft.
P = 200 p.s.i.
d = V(4 x 2,9oo)/2otot

= V18.31 or 41in.
This, however, is larger than good practice
would deem suitable, and four valves would
be used in place of two as previously indicated,
each having a diameter of ... / 1..31/2 or
Sin.

For the " Pop " type of valve the formula
becomes-

DN=.o36H/PL, N being the number of
valves and

L the vertical lift of each,
i.e., .o625in.

Example.
'Using above values for H and P,
DN =(.o36 x 2,900)/200 x .0625 =8.35.

Three Sin. diameter valves would be ample.
" Pop " valves by first-class makers will
close down tight at 4 p.s.i. below the pressure
at which they are set, thus maintaining an
excellent head of steam, assuming correct
firing. The valves may be set to blow at the
same pressure, if desired, though first-class
builders, in the last example given, would
set the valves as follOws :

No. I-set to blow at 200 p.s.i.
No. 2 -set to blow at 202 p.s.i.
No. 3-set to blow at 205 p.s.i.

Marine Safety Valves
The following are Lloyds rules (1946/7)

for determining the correct size to be used and
the condition affecting the settin pressures :

" For the minimum aggregate area of
ordinary type valves for saturated steam,
whether obtained by coal or oil firing, with
natural, forced or induced draught, use
formula (t) below :

(t) (T.H.S. x E)/4.8(P+ 15)

where T.H.S.=the total external heating
surface in sq. ft. of tubes
and other parts of the
boiler exposed to heat so
as to cause evaporation.

P =the working pressure (p.s.i.).
E=the estimated evaporation

in lb. per sq. ft. of total
heating surface per hour,
with a minimum value of 6.

(2) For superheated steam, the formula
used is

A (x T
t,000

where A =the aggregate area of the valves as
already found above for satura-
ted steam, and

.... ..A ,...,,,,....._......,.....,:-........
.....--..._...---..--.......
,...---............--
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T =the degree of superheat in degrees
Fah..

 For high lift and improved high lift
safety valves of approved types; the aggregate
area as calculated by previous formula (1)
and (2) may be reduced by not more than one-
third and one-half respectively.

" The waste steam pipe and passages
leading to it are to have a cross-sectional
area not less than LI times the combined
areas of the safety valves as given above.

" All safety valves to be set under steam to
a pressure not greater than 3 per cent. above
the approved working pressure of the boiler.
During a test of 15 minutes with the stop
valves closed and under full firing conditions
the accumulated pressure is not to exceed
to per cent. of the loaded pressure. During
this test no more feed water is to be supplied
than is necessary to maintain a safe working
water level."

Fig. 12.-Marine
type safety valve
with external lift-
ing cylinder
(Cockburns, Ltd.). F g. 4 - Hig h lift

marine type safety valve
for saturated steam

(Cockburns, Ltd.).

High Intensity Contact Lighting
THE Ministry of Civil Aviation has

recently issued the following state-
ment on high intensity contact light-

ing at London Airport.
The lights are being sunk into the concrete

along both sides of the whole 9,000ft. of
No. I Runway (too deg. to 280 deg.). Their
longitudinal spacing is 8o feet, lateral spac-
ing 150 feet, i.e., 75 feet on either side of
the centre line of the runway, which is 300
feet wide.

The lights, which have been designed and
manufactured by the General Electric Com-
pany, Ltd., are of the so-called flush type;
they project only two inches above ground
level and thus present no obstacle to aircraft.

The light is emitted in the form of two
beams of a peak intensity of about 5,000
candle -power along the runway in both direc-
tions. The fittings each hold a single lamp
having an optical system which will give
an all-round (36o deg.) light emission with

a concentration along the direction of the
runway.

Previous flush -type lights have been of
only too candle -power and the light of this
new installation is therefore very much more
powerful than any other flush -type light
used in this country.

Elevated lights must of necessity be placed
along the edges of the runways which vary
in width in different parts of the world,
whereas flush -type lights are laid in the
concrete of the runway itself at a standard
distance on either side of the centre line
irrespective of the overall width of the
concrete.

The high intensity runway lights at
London Airport are intended to be used in
conjunction with approach lights and an in-
strument landing aid to assist aircraft to land
in bad visibility, and thus maintain greater
regularity in the operation of scheduled
services.
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Mathematics as a Pastime
Make. Your Own Table The Torn Sheet of Paper The Time Factor.

DO you want a table of the square roots of
numbers up to to-even beyond to
assuming that you have patience ?

Here are two ways of making the table : either
way gives you capital practice in drawing and
in reading measurements.

Get your ruler, your set -square, and your
compass. Draw a horizontal line across your
paper. At one end set up a vertical : an inch
will do, but zin. will give you a better chance
to read with reasonable accuracy. The
vertical line, marked OX in Fig. x, is your
'init.
' With your compass cut off OY on the
horizontal equal to the unit. Then XY,
being the hypotenuse of a right-angled
triangle with sides containing the right-angle
a and a, is \/2. Read this on your ruler
marked in inches and hundredths : it is 1.41.

Now cut off along the horizontal from 0 a
line equal to XY, equal that is to A/2 : call
that OZ. Then OZ is A'3, which you make
1.73. Now cut off from 0 along the horizontal
a line equal to XZ, equal that is to A '3 :
call that OS. Then OS is A/4 ; and, if you
have worked. with precision, you make this
exactly z. Test yourself until you reach, at

z s r
Two methods of making a table of square roots.

any rate, the square root of 9, which is
exactly 3.

Perhaps the second way will interest you
more : it is another application of the same
reasoning. . Make a right-angled triangle
(Fig. 2), the right angle being contained by
equal lilies. Then the hypotenuse is A /2.
Erect at one end of the hypotenuse a
perpendicular equal to the unit. You now
have A13. Erect again a perpendicular equal
to the unit at the end of the A/3 line. You
have now \/4, and are well on the way
towards an interesting spiral. If, when you
reach A/9 you find it to be exactly 3, you
can congratulate yourself and say : " What
an accurate draughtsman I am ! "

The Torn Sheet of Paper
ARCHIMEDES in his enthusiasm cried,

" Give me where I may stand firmly,
and I will move the world," as he meditated
on the fact that the farther he was from the
fulcrum the greater became the force exerted
by his lever. Indeed, if only you are allowed
to assume things outside the scope of
possibility, you can with perfect consistence
in your mathematics reach most astonishing
results ; and Archimedes' position would be
among the stars. Certainly that comment of
his upon the lever was of less immediate use
than his finding how to determine the weights
of metals in a mixture, the discovery that
prompted the triumphant Eureka, " I have
found it."

This problem of the torn sheet of paper
presents us with another hypothesis that can
never be fulfilled. Though you have in all
likelihood long ago examined it, the problem
comes to you with ever fresh interest, making
you say, " My first incredulity was justified ;
can that really be the result ? And you

again resort to your calculation in order to
convince yourself. The other day the
problem was propounded to a group of
clubmen, and not one came anywhere near
the correct answer-not within a mile, nor
within a million of miles.

You remember the problem : you have a
large sheet of thin paper, say i.000 sheets
to an inch ; you tear the sheet in two, placing
the two halves on one another;you tear
again, getting four sheets, and so on for
fifty times. How high is the resulting pile ?
That " over 17 million miles " is the answer
appears at first to be incredible. But so it
is, and you proceed to convince the doubters
in this way.

Two sheets come from the first tear, 22
from the second, 23 from the third, 25" from
the fiftieth ; and you invoke your logarithms

to get 233. You can,
it is true, proceed,
2, 4, 8, 16 and so on.
But, long before you
reach the goal of 5o
your patience is ex-
hausted, your paper too
perhaps.

However, you have
logarithms and for this
rough calculation you
content yourself with
four -figure logarithms.
Now, the logarithm of

is .3010. The log-
arithm of 23" is, there-
fore, .3010 5o or
15.0500. The anti-
logarithm of .0500 is
1.122 ; and the anti-

logarithm of 15.0500 is, therefore, over
1,122,000,000,000,000.

The number of inches high you obtain by
docking off one of the four groups of three
noughts ; the number of miles you obtain by
dividing this still formidable number by 12
and 3 and 1,760 ; and 17,000,000 miles
is exceeded.

But what a sheet of paper ! Why, it would
serve as a wrapper ip which our world would
be a hazel -nut in a sack ; and one life would
be too short for a single tearing.

You will not have failed to note the essence
of the problem. It is this : 2 is a small number,
its power is also small for a small index, 2 or
3 or 4 ; but, as you augment its index, the 2
becomes overwhelmingly great. Suppose one
suggested to you that, on the first day of May,
you save two halfpennies, on the second day
four halfpennies, and so on to the month's
end. Lightly you agree. You speedily find,
however, that you have rashly undertaken a
task far beyond your powers. For on the last
day of the month you would need to save over
£4,000,000. You will doubtless enjoy yourself
in showing that this is so.

The Time Factor
Where time is a factor in our calculations

we need to tread warily. The time -factor
often upsets an offhand conclusion. Every
dealer knows that, if he can be assured of a
speedy turnover, he can sell at a lower profit-
a much lower profit-than when there is a
tardy turnover. S.P.Q.R. is his motto (small
profits, quick returns), and having the latter
he rejoices though he also has the former.

The Director gives an option : " You
start at kzoo a year. Would you rather a rise
of km each half -year, or a rise of kg, a
year? " You haven't to think long before

By W. J. WESTON

deciding that the k to rise is better than the
£40 rise. Put down three years' earnings
under the alternatives :

ist 2nd 3rd 4th
half- hall- half- half -
year year year year

£ro each half -
year rise .. kroo £<<o £I201 £r30

£40 a year rise Lim.: Lloo £,+a'. £120

5th 6th
half- half -
year, year

i
Z1404150

Lt4ot 43

The first alternative gives you every year
km more.

The hasty answer to the following problem
also is usually wrong. The tropical water -lily
reproduces by duplicating itself every day : -
on the first day we have 1, on the second 2,
on the third 4, and so on. Starting with
lily it takes 3o days to cover a pond. How
long would it take to cover that same pond if
we start with 2 lilies ? A little careful
thought tells you that not 15 but 29 days is
the answer. For, when .we began with i, we
had on the second day 2 the 2 -beginning,
therefore, has only t day's start of the
1 -beginning.

You will enjoy getting the solution to this.,
You walk down a moving stairway in 3o
seconds when you take 26 steps you walk
down in 18 seconds when you take 34 steps.
How many steps high is the stairway ? Reason
that out in this way. The stairway eases your
progress down during 3o seconds in the first
descent ; it eases your progress down during
18 seconds in the second descent. The
difference is x2 seconds, and that represents
(34 -26) or 8 steps. Tne stalivtiay must,
therefpre go down 2'3rds of a step every
second : in the first descent it saved you
3o 2 3rds or zo steps ; in the second it
saved you 18 2 3rds or 12 steps. The
stairway was, accordingly, 26 20 or 34 12
or 46 steps.

You could, perhaps more readily, reach this
conclusion by placing x as a temporary symbol
for a -number- that -at -the -moment- I -do -not -
know -but -that -l -am -on -my -way -to -find. Sup-
pose this x to be the number of steps the
stairway goes down each second. Then you
can make these statements :

At the first descent I went down 26 F3ox
steps ;

At the second descent I went down.34 + x8x
steps ;

So, 26+30x = 34 J- t8x.
And taking (26+18x) from each of these

equals :
I2X = 8

Or x == 2'3rds.
The height, therefore, is 26+ 20 or 46.

A NEW VEST POCKET BOOK

JUST PUBLISHED

NEWNES METRIC &
DECIMAL TABLES,

By F. 1. CAMM

3/6 or 3/9 by post from
Geo. Newness Ltd., Tower House,
Southampton St., Strand, W.C.2."
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V

THE WORLD OF MODELS

Fig. 1.-Selection of transport models made
by the Tramway and Light Railway Society
and displayed in an upper room, which was
used as a rest room and small bar during the

Model Engineer Exhibition.

IF a census were taken of the opinion of
boys, young and old, as to what is
the most popular exhibition in London

during the year, I am sure the majority would
be in favour of the Model Engineer Exhi-
bition, which has been held regularly in
London for over 20 years, except for  a
break during the war. The one recently
held at the Royal Horticultural Hall, West-
minster, was opened by Mr. Percival Mar-
shall, veteran figure in the modelmaking
world, who extended his usual cordial

Fig. 2.-Bird's-eye view of part of the Model
Engineer Exhibition, seen from the balcony adjoin-
ing the rest room. In 'the foreground are the
competition models and in the top right-hand
corner can be seen the circular Working Models
Arena for aircraft, racing cars and power

boats.

welcome to all visitors and said he felt that,
this Exhibition being the twenty-second, it
was old enough to speak for itself. In
fact, he commented, it was beginning to show

The Model Engineer Exhibition

By "MOTILUS"

signs of " middle -age spread," as they were
having to .use extra accommodation in addi-
tion to the Main Hall. Mr. Marshall spoke
of the Exhibition as a " family affair," where
all those interested in model engineering
came to greet old friends and to meet new
ones, and he offered warm thanks to both
competitors and trade stallholders, all of
whom had contributed to the show's success.
Mr. Marshall's address was received with en-
thusiasm by those present, coming as it did

4Ir

Another view of the Exhibition showing the
ship models and miniature traction engines

entered in the competition section.

from one who always has a kindly and en-
couraging word for all modelmakers and their
friends.

A new feature of the Exhibition was an
upstairs rest room, where visitors could find
respite from the crowds around the stalls
below, and where those whom discussion had

Fig. 3.-The sin. scale, 5in. gauge L.M.S. coal-fired locomotive and tender, type 5X1",
" Centaur." Made by Mr. .7. Austen -Walton, who was awarded the Championship Cup

in the Locomotive and Railways Section for this magnificent piece of workmanship.
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left "dry" could refresh themselves at the bar.
This room had its own particular attraction
in a d splay of excellent models by the Tram-
way and Light Railway Society (Fig. r), and
was used to exhibit the " loan " models, a
very varied collection, all having their in-
dividual merits. From here, visitors could
step out on to the small balcony overlooking
the Main Hall, from where they had an
intriguing aerial view of the greater part of
the. Exhibition (Fig. 2).

Circular Runway
A notable departure from the tradition of

previous Model Engineer shows was the
absence of the model railway running track

visitors to see the
exhibits and kept, the
atmosphere a little
fresher. Against that,
however, the work-
ing steam railway
never failed to draw
a crowd of passen-
gers and onlookers,
the gangway along-
side the track usually
becoming impassable
most of the time.
There must have
been many children
for whom even the

Fig. 5.-A waterline model of the well-known Thames sailing barge, in a realistic setting.
The work of Mrs. Iris McNarry, wife of the winner of the Marine Section Championship

Cup.

for carrying passengers, which has always
proved an attraction in the past for both the
youngsters and the older enthusiasts. In
its place was a circular Working Models
Arena, which was used to demonstrate the
thrills of fast model racing cars, speed
boats and aircraft. Naturally, there was
much difference of opinion as to whether
the omission of the passenger -carrying model
railway was an improvement or not. It cer-
tainly made the Hall more comfortable for

breathtaking performances of the model cars,
boats and 'planes, impressive though they
were, could not compensate for the lack of
a ride behind a miniature steam locomotive.

The general distribution and uniformity
of the stalls for the trade exhibitors, in steel
scaffolding, seemed to me an improvement.
I know that some people objected to this
method of construction, on aesthetic grounds,
but at the same time it gave the Exhibition
a more spacious appearance and an oppor-

Fig. 4.-A much -admired L.M.S. model
locomotive, made by Mr. G. Archer, appren-
tices' instructor at Percival Aircraft, Ltd.,
of Luton. The locomotive is a 31in. gauge, sin.
scale model of the L.M.S. " Royal Scot."
The detail in this model was very carefully
carried out, and was much appreciated by

model railway builders.

tunity for better display. The arrangement
of the Competition Section in parallel lines
down the centre of the room was a great
improvement and the classification of differ-
ent types of models made it much easier
for visitors to find the sections they particu-
larly wanted to examine.

Competition Models
Now about some of the exhibits them-

selves. The competition models were cer-
tainly of a much higher standard than last
year and included some that were out of the
usual orbit of modelmaking. Let us begin
in the Locomotive Section, which always
seems to hold first place of interest for
model engineers. The winner of the cham-
pionship cup in this section was Mr. J.
Austen -Walton of Worthing, for his .in.
scale, sin. gauge, L.M.S. coal-fired lccomo-
five and tender, type 5XP, " Centaur " (Fig.
3). This model was built for passenger -
carrying duties, so is not exactly to scale:
the boiler, for instance, is over -scale, to
supply the extra steam required for the three
cylinders, which are fitted with piston valves.
Mr. Austen -Walton is congratulated on his
work and on obtaining the well -deserved
award.

Fig. 6.-A waterline model of the Union -Castle liner," Stirling Castle; to 'a scale of soft. to the inch, with which
Mr. D. McNarry, of Barton -on -Sea, won the Championship Cup in the Marine Section.
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Much attention was drawn to the 31in.
gauge " Royal Scot " locomotive built by
Mr. George Archer. Mr. Archer is a most
enthusiastic and well-known modelmaker,
and as an apprentice instructor in precision
engineering one expects, and finds, good
modelmaking, with special attention given to
finer details. Our illustration (Fig. 4) shows
Mr. Archer with his in. scale model of the
L.M.S. " Royal Scot."

As a contrast to these first-class models,
constructed from the best materials obtain-
able nowadays, I must mention a locomotive
that was entered in the " Ingenious Utility,"
Section, consisting of exhibits made from
scrap or by purchase of materials costing not
more than 5s. The one I specially noted
was a ain. gauge tank locomotive (Fig. 7),
steam -driven, made by Mrs. Ausren-Walton,
of Worthing, who was awarded a diploma
in this section. I am sure that the in-
gredients will amuse readers ; they were as
follows: 4 wheel castings (3s.), lid- of an
Ovaltine tin, lid from a typewriter ribbon
tin, some aeroplane wreckage washed up on
the beach, part of a stirrup pump, a biscuit
tin, spice tin lids, parts of a bird cage and
one or two more sundries amounting to a
further 2s., the whole costing only 5s. for
materials. Certainly a novel example of
housewifely ingenuity!

Marine Section
Much as I would like to dwell longer on

the entries in the Locomotive Section, I feel
I must move on or the reader will be left
with a rather limited impression of these
very varied competition entries. In the
Marine Section, there were some excellent
waterline models, without which shin model
exhibitions would be incomplete since this
fascinating form of craftsmanship was made
popular by its introduction at the United
Services Exhibition at Earls Court in 1913.
At that display all the navies of the world
were shown in waterline models, rooft. to
the inch, made by a well-known model -
making firm in Northampton. At the Model
Engineer Exhibition, an outstanding example
of this kind was that of the " Stirling Castle "
(Fig. 6), a very attractive ship to represent
in miniature. This was the work of Mr.
D. McNarry, of Barton -on -Sea, who was
awarded the championship cup in the
Scenic and Miniature Ship Models Section.
Mr. McNarry's wife also contributed a scenic
model of a Thames sailing barge (Fig. 5),
which still retains its Dutch character, and
this very realistic presentation showed great

Fig. 9.-An exhibit that drew great attention
in the Juvenile Section. A model lighthouse,
built entirely from matchsticks, by Master

C. Bravery, of Coulsdon.

skill on the part of this woman modelmaker
in tackling fine detail work.

Fig. 7.-A model tank
locomotive, made by 'a
lady, Mrs. Austen -
Walton, who was
awarded a Diploma in
the Ingenious Utility
Section of the Exhibi-

tion.

Fig. 8.-A in. scale model of a Vosper air-sea rescue launch.
Cmdr. J. F. Lewis (Retd.), who was awarded a bronze medal.

with a z c.c. Diesel engine.

Among the working ship models, one
worthy of note was the well -constructed,
fin. scale model of a Vosper air-sea rescue
launch (Fig. 8), made by Wing-Cmdr. J. F.
Lewis (Retd). The hull was constructed
of beech wood, planed down from Bin. to

/32in. thickness, a very difficult operation.
The model is fitted with an E.D. 2 c.c. Diesel
engine, which enables the vessel to make a
speed of six to eight knots. Steering is from
the bridge, and in the stern is a carved
dinghy, complete with stern seats and thwart
seats. The whole model is well finished
and painted, and the bronze medal awarded
its builder is a worthy tribute.

Readers will, no doubt, remember that in
the October issue of PRACTICAL MECHANICS,
I mentioned the trials of a model cabin -
cruiser, that had been fitted with radio con-
trol by Mr. A. Welter, of Northampton.
This 4ft. 6in. model was also on show at the
Exhibition, and aroused much interest among
those with any knowledge of remote -con-
trolled boats.

Model Aircraft
The main display of aircraft was in the

gallery above the entrance to the Hall and
enthusiasts soon discovered this elevated
position and were busy discussing the pros
and cons of the different types of model
machines, and also the claims made by their
makers.

Winner of a championship cup in this
section was Mr. H. Marsden, of Gravesend,
whose P5iD " Mustang " (Fig. to) was a
subject for much comment and admiration.
This model is so beautifully made and
finished that it has the appearance of a metal
machine, but in fact it is go per cent. wood.
The engine casing is removable, so that by
a simple action the engine can be exposed
for examination. All the model aircraft
showed a good standard of workmanship,
whether rubber driven, power models, sail-
planes or of the old solid type.

We cannot leave this " tour " of the Model
Engineer Exhibition without reference to the

This is the work of Wing -
This working model is fitted

Junior Class competitors, among whom must
be many whose work will be seen in future
exhibitions, when they have gained more
experience in the art and craft of model -
making. Master C. Bravery entered a spec-
tacular model of a lighthouse, made entirely
from matchsticks : a very ingenious piece of
work (Fig. 9). All the models in this
section were made by young people under
seventeen years of age. -

One could write pages about the numerous
attractions at this comprehensive display
which represents for so many model engin-
eers the culmination of years of exacting,
although much -loved, work. I would like
to make brief reference to other models, not
illustrated, but which showed special merit.
A silver medal was awarded to Mr. K. P.
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Fig. lo.-One of the many excellent exhibits in the aircraft section.
A scale model of P5ID " Mustang," for which Mr. H. Marsden,
of Gravesend, was awarded the chanipzonship cup far the Aircraft

Section.

Lewis, of Birkenhead, for his full -hull, 75ft.
to the inch model of the " Empress of Aus-
tralia," which shows an amazing amount of
detail, and which is so built that it floats to
the scale waterline. Each sidelight is
/32in. in diameter! In awarding a cham-

pionship cup to Mr. J. F. Alderson, of

POntypool,-the judges
showed their appre-
ciation of his model
of a rigged sailing
ship, the " Norman
Court," presented for
viewing under a glass
case.

Another champion-
ship cup winner was
Mr. G. E. H.artung,
of Gravesend, for his
model of a com-
pound condensing
engine ; a fine piece
of light engineering
work.

In the Road
Vehicles Section,
there was an out
standing Ilin. scale
model of a road
locomotive, made by

Mr. F. G. Bettles, of Taunton. Complete
with dynamo in front and crane at the
back, this is a most realistic piece of work,
showing all the characteristics of the show-
man's road locomotive, which is quite amaz-
ing when we learn that Mr. Bettles designed
the model 35 years ago, from memory.

. Loan Exhibits
The directors were- very pleased to be

able to show about a dozen loan exhibits.,
One of these was a unique miniature suit of
armour made by Mr. D. L. Butchei, of Ket-
tering. The figure, I i z in. high, was made
of steel thoughout, and was previously ex-
hibited at the British Industries Fair, Castle
Bromwich. Also in this section was a
model made during the war by the ship's
company Of H.M.S. Implacable. Every
member of the crew claims to have contri-
buted something towards the completion and
display of this model which has been
presented to Lloyds, who adopt Al the
ship.

I do not know the figures of attendance
at the Exhibition,' but the queue outside the
Hall one Saturday morning reminded me
the long lines of waiting passengers outside
the main line London stations during August
Bank Holiday week. Not one of the wait-
ing crowd would miss this chance to gaze in
admiration and envy at this wealth of first-
class craftsmanship, to indulge in critical
comment and to wander round the trade
stands with a weather eye open fora special -
catch in the way of tools and materials. What
a feast is this annual model engineering
spread!

Letters from Readers
Developer For Blackline Printing Paper
SIR,-We would like to refer to the in-

` --1 formation given with reference - to
developer for blackline printing paper on
page 393 of the September issue of
PRACTICAL MECHANICS, in response to the
request of Mr. J. Gallivan, of Killarney.

In the first place, the inquirer clearly
means, what is known as a semi -dry develop-
ment paper and we would point out that
Messrs. Ozalid Co., Ltd., are not specialists
in the production of this type of paper, since
they have specialised for years in the
ammonia developMent paper, ammonia- in
this sense being applied in the form of a gas
or vapour. This type of development is
known as " dry development."

In ordinary practice diluted ammonia solu-
tions are never used for semi -dry development
of prints. There are two types of semi -dry
developers on the market, one applying an
alkaline developer. and the other applying a
weak acid developer; of these two the alka-
line development is the old-fashioned type,
and the acid development the more modern
type.,

The alkaline developments have the draw-
back that the developer discolours very
rapidly once it is made up; in fact does not
keep very long and would certainly be useless
after a few days. The acid developer, on the
other hand, has almost unlimited keeping
qualities.

As regards the formula for these
developers, it must be added that they are a
closely guarded secret but, of course, the
usable types of developer can be found in
the respective patent literature, and if the
best results are to be obtained with any given
make of blackline paper it is necessary, or
certainly desirable, that the developer which
is marketed by the manufacturer of the paper
should be used with that particular type of
paper.

We thought 'that the foregoing would be
of some guidance to interested readers.-
HALL HARDING, LTD. (London, S.W.t).

Swiss Railway Centenary
SIR,-It was with pleaSure and interest that

I read the Marquis of Donegall's article
on the Swiss Railway Centenary in the Sep-

tember PRACTICAL MECHANICS. In it he
mentions that the first train was called " The
train with little Spanish cakes." Why
" Spanish " ? I have just read an article in
the current Swiss Observer on the Swiss
Railway Centenary, by Monsieur E. Birbaum,
chef de section a la Direction Generale,
Berne. In it he gives two explanations of this
nickname.

One is that this train quickly found favour
with the well-to-do people of Zurich, who
went to Baden, which was a well-known
spa and centre of society, where they passed
the time in _agreeable company. At Baden
they ate at tea time a kind of cake which was
only made there, because a baker of the town
alone possessed the recipe, which came from
Spain.

The other is that the servants of the well:
to-do folk of Zurich, who, before the train
commenced to run, had to leave Zurich at
midnight, walk to Baden, collect the Spanish
cakes at 4 a.m., and then walk back to Zurich
where they arrived at 8 a.m., in time for
their masters to have the cakes for breakfast.
The train saved them this tedious journey.

He also says that he has never met any-
one who has ever seen a steam locomotive
used in Switzerland for anything but shunt-
ing. One Sunday evening last year, while
waiting on Cully station for a train back to
Lausanne, I saw a steam -hauled passenger
train stop at Grandvause station on the Berne
line above us. Judging by the interest dis-
played by Swiss passengers on the station, it
was a most unusual sight. I also saw several
steam -hauled goods trains on the same line.
The locomotive tenders were stacked with
wood fuel. Even Switzerland has its power
problems these days.

May I say how much I enjoy reading your
interesting paper each month.-JA.M.ES
MACINTYRE (Oxford).

Embroidery Transfer Method
SIR,-I should like to pass on to G. Le

Huquet (Newhaven), and to other inter-
ested readers, a simple embroidery transfer
notion which I have used and found to be
quite successful, even without the use of this
tissue paper.

Using a thin paper, I have made my

sketches lightly and, when I have finally
decided on the best design, go over the out-
lines with a carbon, reversed, under the
paper. Turn -paper over, pull away carbon
and go over the carbon lines with an ordinary
steel pen dipped in an ink made of washing
blue, sugar and water. The transfer is
brought off in the usual way with a hot iron.
-M. G. MILES (Kirkham).

Book Received
"Your World To -morrow." By Prof.

A. M. Low. Published by Hutchinson
and Co. i8o pages. Price x6s. net.
THIS book explains in simple language

what science can do to make our lives
easier and more interesting. It is not generally
known .that the war has advanced scientific
discovery and production by twenty-five
years, and this book shows that there are in
every branch of industry new inventions and
developments which can make life in the
immediate future much more interesting
and happier.

Among the numerous subjects described
are radiograms containing a hundred records
telescoped into a small book, telephones fitted
to trains and motor -cars, electronic devices
which collect every particle of dust as it is
formed, and pianos that one man can lift.
There are also baby cars with the perform-
ance of luxury vehicles, jet aeroplanes, knives
that need no sharpening, curtains and crease-
less clothes that can be wiped clean with a
damp cloth, and curtains that draw themselves
automatically. These are but a few examples
of the progress made in works and laboratories
all over the world under the stimulus of
unrestricted research.

As the author remarks in his introduction,
" It is no stretch of imagination to speak of
the world of to -morrow as one in which there
will be immense changes." The world will
not be " pre-war " again, and everybody
interested in the fact would do well to read
this fascinating book.

REFRESHER COURSE!
IN

- MATHEMATICS
By F. J. CAMM.
8/6, by post 9/-
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QUERIESo.44
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.

" One-way" Transparent Glass :
" Polaroid"
T SHALL be much obliged if you will give me
J. some information on the type of glass used
for windows which are : (x) Transparent from
one side and opaque from the other side ; (2) glass
which is transparent from one side and a mirror
from the other side. (3) What is Polaroid and
polarised light ?-G. Nicholas (Aberdulais).

\ THE onesway " transparent glass is an American
device. .It comprises .glass which has been

treated on its inner side. in such a manner that minute
chemical crystals, almost invisible in themselves, are
deposited on the glass.. These crystals allow the light
to pass unhindered one way, but they scatter light
rays proceeding the opposite way. Hence, this type
of glass, when made into a window, is transparent from
the inside but only translucent (not opaque) from
the outside.

(z) The other type of glass to which you refer is
commonly known as a " half mirror " and is used in
some microscopical and other optical instruments.
It consists of a very thin film of silver which is chemically
(or electrically) deposited on the glass, so that when
the glass is regarded at a certain angle, the extremely
thin silver film reflects almost the whole of.the light,
whilst if the glass is viewed from the other side it
allows, more or less, light to pass and thus appears
transparent.

(3) One of the modern theories of light lays down
that light is a wave -like disturbance in some unknown
medium which, for want of a better name, we term
the Ether. Now, ordinary light (white on coloured)
is composed of these waves (" light -waves ") vibrating
in all planes. Some vibrate up and down, others from
side to side, others obliquely, and so on.

It is possible, however, by means of various devices
to, as it were, comb out these light waves and to devise
a sort of grid or filter which will pass only light waves
vibrating or oscillating in the one plane. Such light
is then called " polarised " because its rays have only
two directions of oscillation or vibration.

" Polaroid " is a material in which are formed by
chemical means innumerable, minute transparent
crystals. The material acts as a polarising medium,
so that light which passes through it becomes polarised
as above described, the light rays passing through it
vibrating in one plane only.

Using Soap Scraps
T HAVE been saving all my scraps of soap for

some time now, and have accumulated a
large amount. Is there a method whereby I can
remake them into solid blocks again, as I want to
keep it in store 3-F. Head (Southall).
THE simplest method of dealing with the soap

scraps is to cut them up into shreds, moisten
them with water and then to squeeze the shreds between
the hands until they are reduced to the condition of a
pulpy mass. This is then necked into some strong
container of suitable size and shape -say, a strong
wooden box -in which it can be compressed by
weights or in a press of some description. On slow
drying, the soap will form a solid mass which can be
cut up with a knife and used in the normal manner.

Another method is to dissolve the scraps in boiling
water so as -to make a soap jelly. To this a strong
solution of common salt is added. This will throw the
soap out of solution as a white pulpy mass, which may

 then be dried and so used as a soap powder or else
compressed on the 'lines indicated above.

Composition for Setting a Wood -block
Floor
T WISH to set a hardwood block floor, and shall

be glad if you can give me any information
on the correct composition to use. -J.
Rowbotham (Heywood).
A WOOD -BLOCK floor is not usually set in bitumen.

It is better to glue to an existing wooden floor
and to adjacent blocks. However, if you wish to use a
bituminous matrix, you should employ a bituminous
grout, which is nothing more than a convenient blend of
medium -soft bitumens, with or without a proportion
of Trinidad Lake asphalt. You should be able to
obtain such material from any of your local asphalting
firms, such as the Bury Asphalt Company, Ltd., Bury
The Bolton Stone and Concrete Co., Ltd., Fairclough
Street, Bolton ; or Messrs. Bolton and Hayes, Ltd.

Viking House, Bolton. The material is quite inexpen-
sive, but it is not suitable for use in a room which is
likely to become- hot in winter time, since the grout
softens at elevated temperatures.

Removing Mercury Contamination Marks
T SHOULD be glad if you will inform me how
A to remove mercury contamination marks
from the silver case of a watch, and also from an
x8 carat gold ring ?-F. Payne (East Sheen).
WE presume that the mercury has whitened the gold

and has destroyed the lustre of the silver.
There are no safe chemical methods of removing the

mercury which apparently has amalgamated with the
gold and silver, but, very fortunately, the mercury can
be driven out of the metals merely by heat, since
mercury itself is a very volatile metal (even at ordinary
temperatures). If you place the articles in a warm oven
for a few days, the mercury should have been driven off
after that'time. If not, cautiously heat each article in
a non -luminous flame (a Bunsen burner or a spirit
lamp, for example). You may safely heat them to a
low, red heat (provided. that they are allowed to cool
down slowly). This treatment will drive off the
mercury and the gold, ring will regain its original
appearance. The silver will be slightly oxidised, but
will regain its appearance after a little polishing.

Petrol -level Indicator
WOULD you please explain how a hydrostatic

petrol -level indicator works, also where a
supply of the liquid may be obtained and the
method of replenishing the gauge ?-R. W. Cooper
(Kirkby Stephen).
THE hydrostatic petrol -level indicator or gauge

operates on the U-tube principle. One side of the
U-tube is fixed on the dashboard of the car. The tube
leading from the other limb of the U-tube leads to

. the tank element, which consists of a tube which is
fixed in the tank and which has a hole at the bottom.

Petrol Tank

Can you tell me of a cure for this ?-A. Banks
(Bradford).
'THE sweating of light structures such as your garden

hut is a very widespread one in these days of
converted air-raid shelters, and no certain cure it
possible in any given case.

The whole trouble is due to the conductivity of the
roof and/or walls of the structure, the internal heat
passing rapidly through these areas which are, in
consequence, colder than the inner parts of the shelter
and thus act as surfaces on which the Moisture of the
internal air condenses in various degrees of severity.

Anything which you can do to lessen the passage of
heat from the inside to the outside of the structure will
lessen the trouble. The trouble can be overcome by
having double walls, with an airspace between them.
You can have a roof lining of some non -conducting
material such as asbestos sheet, bituminised felt, etc.

Another way is to add ground mica, silver sand or
asbestos powder to any good quality paint and to apply
this " anti -condensation paint " to the walls or roof of
the structure.

A " cork cement " which is stated to have been used
by the Admiralty may be of interest to you in this
connection. The procedure is as follows :

The roof (or walls) of the structure is given a coat of
a red -lead priming paint. It is then coated with a
layer of an adhesive preparation made up of 381b. white
lead oil paste, 381b. ochre, t4lb. paste driers, xi pints
hard -drying varnish and x x pints boiled linseed oil.
When the composition has become tacky, granulated
cork is thrown over it by hand and the excess is removed
by brush. When the resulting finish is dry, a top coat
of a titanium or a zinc oxide flatting paint is applied.
The efficiency of this cork cement is said to be very
good. It is mostly used on interior work.

Bleaching Black -out Cloth

A
HAVE a large quantity of black -out material
which I would like to put to other use. Can

you please advise me as to the possibility of
bleaching the same ? I have tried using a solution
of Parazonc (on a small piece), but this rotted it
away. On using a weaker solution I got no results.
-G. Kendall (Watford).
THE possibility of effectively bleaching a black -out

cloth depends entirely on the type of dye with
which the material has originally been dyed. Generally
speaking, the possibility of bleaching satisfactorily is
but small, because very fast black dyes were normally
used in the production of black -out materials.

In any case, it would be difficult for you to handle
a large quantity of black -out cloth unless you had
special bleaching apparatus.

The only method open to you would be by the use
of lime. You could try out the following

process experimentally.
Make fresh chloride of lime into a thin cream with

water. Then dilute it with from .40 to 5o times its bulk
of water. Immerse the black -out cloth in this. See that
it is thoroughly wetted withthe bleach liquor. Then
remove it, wring it out lightly and immerse it in a
bath containing hydrochloric (or sulphuric) acid
x part, water 4 parts. In this acid bath the black -out
material may turn brown. If it does not, it is unbleach-

endeavours to enter at the hole. Hence the greater able. If, however, it does become browned, it should
the amount of petrol the higher will be the air pressure - then be returned to the chloride of lime bath and the
within the tube, and the higher will be the level of the operation repeated until the desired amount of bleaching
indicating liquid on the dashboard of the car. has taken place.

Various indicating liquids have been used from time After this it is of the utmost importance to wash
to time. Acetylene tetrabromide is a common one. every trace of bleach liquor and -or acid out of the cloth.
It has a specific gravity of 2.9 to 3.0 and is coloured by If this is not done, the material will invariably rot and
means of alcohol -soluble dyes. Di -butyl phthalate and crumble.
tricresyl phosphate can also be used as indicating Washing is best effected in running water. This
liquids, being merely poured into the open-ended tube. should be carried out for a minimum of two hours, care

Motor dealers do not supply these liquids. . They are being taken to see that every portion of the cloth is
difficult to get at the present time. You will have to exposed freely to the action of the water.
inquire from a good firm of chemical dealers, as, for
example, Messrs. W. and J. George and Becker, Ltd.,
57-29, Hatton Wall, Lorfdon, E.C.I ; Messrs. A.
Gallenkamp and Co., Ltd., Sim Street, Finsbury
Square, London, E.C.2; or Vicsons and Co., 114;
Pinner Road, Harrow, Middx.

Eliminating Condensation in Garden Hut

A
 HAVE erected a hut in my garden, with a

corrugated iron roof, and I now find that in
certain weathers it sweats on the underside.

Full

Empty

Narrow Petro/ Tank
Orifice Element Tithe

Diagram of a hydrostatic petrol -level indicator.
-(R. W. Cooper.)

From the accompanying sketch you will see that petrol

Embossing Lampshade Parchment :
Purification of Gelatine

CAN you plea& tell me of a method of preparing
ordinary lampshade parchment so that it

will emboss without cracking ? I have tried
embossing without preparation of any kind and
find that the results are not satisfactory.

Perhaps you can help me in a further query.
I am desirous of purifying ordinary c,oking

-==7-
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10s. 6d. par set of four sheets.
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Full-size blueprint, 2s.
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gelatine to remove the " gluey " smell. Is there
something that can be carried out without much
difficulty ?-D. Corbertt (Maidstone).
TF your lampshade material is parchmentised paper
A it will always tend to crack when folded sharply.
If it is genuine parchment, it should be softened with
a little neatsfoot oil applied to the area of the embossing
(on both sides), the oil being allowed to soak in the
material for a day. Parchment which is thoroughly
damp will also emboss without cracking. The material
can be damped by sandwiching it for a few moments
between sheets of wet blotting paper. Do not, however,
actually wet the parchment, otherwise it will curl and
shrink.

The purification of gelatine is a most difficult job,
either on a small or a large scale. On the industrial
scale it is done by dissolving the gelatine in water, and
by its vacuum filtration through animal charcoal, the
filtered solution subsequently being evaporated in
vacuum pans. This vacuum treatment is really essential
for the recovery of a colourless gelatine from solution.
In your case, however, all you can do is to dissolve the
gelatine in distilled water and filter it several times
through a 4in. layer of animal charcoal or decolorising
charcoal, subsequently very gently heating the filtered
solution over a slow water bath in order to drive off the
water. But you will never get a perfectly colourless
gelatine without vacuum treatment. In any case,
however, a good class cooking gelatine should definitely
not have any gluey odour.

Making Fabrics Gas -tight
TS there any way I can treat cotton fabric so that
A it may be made gas -tight ? I should like this
to be, if possible, a solution in which to soak the
material which will proof it on drying.-R. W.
Wayman (Bromley).
AGOOD way of making fabrics gas -tight is to

immerse the material in a rubber latex solution
and then allow them to dry, subsequently repeating
the process, if necessary. This gives a flexible fabric,
but, unfortunately, latex is very difficult to obtain at
the present time.

Another method is to brush on to the fabric a solution
of para rubber You can prepare this by " letting down '
ordinary rubber cement with petrol, paraffin or naptha.

Still another solution for the purpose is a solution
of perspex (plain or coloured) in trichlorethylene. This
however, stiffens the fabric. The various cellulose
lacquers will give gas -tight fabrics but, of course, they
all dry out stiff.

Even a solution of ordinary gelatine in water will
produce a gas -tight fabric, but, here, the fabric is much
influenced by dampness.

If you can get hold of any stabilised rubber latex
from one or other of the London chemical supply houses
you would then best be able to solve your problem.

Water Softener
T WISH to make a water softener capable of
A treating a maximum quantity of 8o gallons
of very hard well water weekly. Would you kindly
supply me with particulars regarding the con-
struction and approximate dimensions of a
suitable apparatus ?-A. W. Auish (Leamington).

OBTAIN a clean to -gallon drum. Fit a tap to the
bottom, and on the bottom of the drum place

a tin. or zin. layer of clean, broken flower -pots, which
should have been sterilised by boiling. On top of this
place a zin. layer of clean, washed coke, or a mixture
of this and small stones. Over this place a 6-8in. layer
of coarse zeolite material, and surmount this by a lin.
or zin. layer of small stones and grit. This will con-
stitute your filter. Do not get it too compacted,
otherwise filtration will be slow. All the stones, grit,
etc., should be perfectly clean, and thorough sterilisation
by boiling is advisable.

You will probably be able to get zeolite material
from the Permutit Co., Ltd., Gunnersbury Avenue,
London, W.4. Other makers of softening material are
Sofnol, Ltd., Greenwich, London, who issue
literature on this subject.

It might be advisable for you first of all to make a
small model of a softening outfit, say, in a a -gallon
drum. This would serve to familiarise you with the
action of the softener and with its capabilities, and it
would put you to very little expense.

Cementing Plastic Fabric
T HAVE tried, without success, to stick together
A pieces of plastic material.

I would be very grateful if you could supply me
with the name of a suitable adhesive, or a formula
for making same.

I wish to make some bathing helmets, so the
adhesive would have to be impervious to water.
-G. A. Pooley (London, E.17).
IT is extremely difficult to cement plastic " fabric "

material. Ordinary glue, gelatine and other
aqueous cements are useless because they will not

wet " the surface of the material. Neither are
cellulose cements of much use. The best adhesive
we know of is a solution of an actual plastic itself.
On these lines, clear scrap perspex may be dissolved
in trichlorethylene (obtainable from Messrs. A. Boake,
Roberts and Co., Ltd., Carpenters Road, Stratford,
E. x5). The thick solution which results is spread
over both contacting surfaces of the plastic material.
The surfaces are quickly brought together (otherwise
they will curl badly) and placed in a press for a short
time. The joint which results is not particularly
strong, but it is a joint and it is waterproof. If you

IP` use trichlorethylene, please note that its vapour should
not be breathed, since it is poisonous mad, also,
anesthetic.
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Plastic Paint
T AM interested in the use of the so-called plastic
A paint for interior decoration, and understand.
it is a modern version of gesso.

I should be obliged if you can give me any
formulae, apart from the common admixture
of water paint and plaster of paris, and or
whitening. The rough cast treatment should be
suitable for after decoration by paint, as required.
-R. Cooper (Liverpool).
MODERN plastic paints are, in principle, merely

ordinary paints which are overloaded with
filling materials so that they dry out with a firmly -
bound rough surface. They are a modernised version
of the old Italian gesso.

A mixture of plaster of paris (too parts), and paper
pulp (to parts), with sufficient pigment to give the
desired colour when mixed with water and stippled
over the surface forms a simple variety of this paint.
Two other formula are :

Ground gypsum ..
Ground mica ..

53Asbestos powder ..
.. 4o-60 parts.

1101155
Casein powder .. . . 8-1 o
Slaked lime ..

the whole being mixed with water to a thin liquid.
Zinc oxide or lithopone t8 parts.
Water
Glue 0.6 .

RPaelseboiled linseed oil .. 3.6
Resin .. 3.8
Benzol . , 3.8
Zinc sulphate .. 0.1

Dissolve the glue and the zinc sulphate in the water.
Dissolve (by heat) the resin in the linseed oil. Mix the
two solutions and add the dry materials. Make up to
a paste with extra water if necessary, then thin out with
water for use.

Self-starting Small Motor
IHAVE in my possession a motor procured from
A an old windscreen wiper. I wish to rewind
it to work on 6 volts, so that it will provide suffi-
cient power to drive the propeller of a model boat.
I want the motor to be self-starting and have
been given to understand that this depends on
whether the motor is shunt wound or series
wound. I am not quite clear as to what
this means and I would be glad if you would

4:1-4:1-14=-1

a3"
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132
Armature and field magnet for a small

self-starting motor.-(E. Rawnsley.)
enlighten me. The accompanying sketch gives
the measurements of the armature and field
magnet.

The cross-sectional area of the armature poles
is 0.730 sq. in. The cross-sectional area of the
space between each pole is 0.0390 sq. in. There
are nine poles on the armature and nine segments
on the commutator. The area of the field magnet
is 0.5443 sq. in.

Would you kindly supply me with the informa-
tion required to do the job ?-E. Rawnsley
(Leeds).
ACTUALLY the motor would be self-starting with

either a series or a shunt field winding. A series
motor has the field coils wound with a few turns of
comparatively thick wire, which are connected in
series with the armature, so the same current flows
through each. Shunt motors have the field coils wound
with many turns of comparatively thin wire, the coils
being connected across the armature, so the field
current depends entirely on the resistance of the field
coils.

A series winding is the easiest and would no doubt
be best for your purpose, as such motors have a com-
paratively high starting torque, and the speed of the
motor automatically varies with the load. It would
assist us to prepare a winding scheme if you would
advise us of the air gap clearance between the armature
and field poles.

Gut Reviver
COULD you please supply me with the formula

for tennis racket, gut reviver, as was sold
before the war ? I find it impossible to buy a
proprietary brand nowadays, and would like to
make up some for my own use.-A. J. Spurried
(E dgbast on).
BOIL 1 oz. starch in 8oz. of water. Dissolve about

3 oz. of gum arabic in 8oz. of water. Mix the
two solutions and add to the mixed solution an equal
volume of a z per cent. solution of potassium dichromate
(made by dissolving z parts of potassium dichromate in
98 parts of water).

Once mixed, the dichromated solution must not be
exposed to daylight, since under the seconditions the
gum would gradually become insoluble. It is not
influenced, however, by artificial light.

For use, the mixed dichromated solution is brushed
on to the gut, which is then exposed to bright daylight

(or sunlight) fora few hours. By this means, the gummy
coating becomes hard and insoluble. Hence the gut
is toughened and made water-resistant.

Another gut reviver has the following composition :
Gelatine
Water
Glycerine
Turkey red oil ..
Neatsfoot koz.

The above ingredients are mixed in the order given,
the temperature of the solution being maintained at
about 95 deg. C. (just under boiling -point) during the
mixing. The liquid is then allowed to cool, and subse-
quently it is bottled. It sets to a jelly when quite cold,
and must therefore be used warm, the gut being brushed
over sparingly with the warmed liquid and afterwards
allowed to dry without heat.

The former method of gut reviving is the better, but
the latter one is quicker in action.

Wax.Polish : Sulphur Chloride
WOULD you kindly supply me with the follow-

ing information :
(I) A recipe for a good motor -car polish of the

emulsified type.
(2) Particulars to enable me to make sulphur

chloride.
(3) Particulars of the charge for small sky-

rockets. Are the ingredients powdered separately,
then mixed dry and packed into the rockets, or
is some wet mixing method employed, please ?-
W. Teeboon (Nelson, New Zealand).

AN emulsified wax polish can be made according / to the following formula :
Carnauba wax . . . . . . u.9 grams.
Paraffin wax 1.3 grams.
Oleic acid .. 3.o ccs.
Triethanolamine 1.9 ccs.
Water (boiling)

Melt the waxes and add the oleic acid and the triethano-
lamine. Keep the temperature of the melt to a minimum
of 95 deg. C. (i.e. just under boiling point) and add the
boiling water very slowly. The mixture must be
stirred all the time. When the water is added it will
thicken up and form a dark paste, but after this stage
it will gradually become thinner with the continued
addition of the boiling water until eventually it will
become of normal liquid consistency. The liquid
polish is then cooled down and filtered.

(2) There are at least three sulphur chlorides, but
we presume that you wish to
prepare sulpho monochloride,
S2C12 (sometimes called
" disulphur dichloride "), this
pale yellow, pungent -smelling
liquid being used as a solvent
for sulphur in various rubber
manufacturing processes.

Dry chlorine gas (prepared
by the action of hydrochloric
acid on manganese dioxide) is
passed over molten sulphur
contained in a flask. A glass
tube leads from this flask into
another flask which is cooled
in water. The sulphur chloride
which is formed in the sulphur -

containing flask distils over and is collected in the
cooled flask. It is purified by redistillation. It boils
between 138 and 140 deg. C.

Another sulphur chloride, sulphur dichloride, Satz,
can be prepared by passing hlorine gas through sulphur
monochloride until the pale yellow liquid turns into
a garnet -red liquid. The flask containing the sulphur
monochloride must be cooled in ice during this reaction.

(3) A suitable rocket powder may be made according
to the following formula :

Potassium nitrate (saltpetre).. 72 parts (by weight)
Sulphur
Charcoal
Mineral oil .. 0.5

More oil may be incorporated to slow up the rate of
combustion if required.

An alternative and somewhat more rapid -burning
powder -is :

Potassium nitrate

/3"

Potassium sulphate
Sulphur ..
Charcoal
Water ..

.. 1_ lb.
f gallon.

zioz.
tioz.

74.67 per cent.0.09 
.. 10.07 

14.22

1 00 . 00

A Correction
IN the reply to P. H. Bplsey (Dover) in

the September issue a printer's error
occurs in the formula, which should read as
follows :

V xfx Sx

GEARS AND GEAR -

CUTTING
Edited by F. J. Camm.

Price 6s. from all Booksellers or 6s. 6d. by
post from George Newnes, Ltd. (Book
Dept.), Tower House, Southampton Street,

London, W.C.2.
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BICYCLES

For model -making,
radio and 101 home jobs
WITH

THE

Precision
PRESS

The Prestacon Press is a precision tool with which you can
engineer sheet metal to make parts exactly to your own
requirements.
It will pierce round and square holes, rout larger holes
and curved or straight slots and bend metal strip and plate
to any angles up to 45°. Ingenious " guide " bars make
positioning simple and ensure absolute accuracy without
complicated measurement.
The Prestacon Press gives the model maker almost
unlimited scope ; it provides the radio enthusiast with an
easy means of getting " bits and pieces " exactly fitted to
his requirements and soon becomes indispensable to the
handyman for dozens of odd jobs.
The Prestacon Press is supplied complete with com-
plementary tools in various outfits including :-

No. 1. Press and tools .. .. 55' -
No. so. Press and complete constructional outfit 84, -

A range of Kits containing all necessary supplies of metal plate and
strip, axles, wheels, nuts, bolts, etc., to make a variety of interesting
models is also available.

Send for free illustrated pamphlet and name
of nearest Prestacon dealer to
Sole Concessionaires :-
L. REES & CO., LTD.
3I-35, WILSON ST., LONDON, E.C.2. Phone: MON 2651,

Grams: Elreesoma, Finsquare, London. (5 lines).

J. A. PHILLIPS & CO. LTD.
CREDENDA WORKS

SMETHWICK, BIRMINGHAM

A ' CYLDON ' Product

British Patent No. 578398.
Other patents pending.
Also world patents.
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GALPINS
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM,
LONDON, S.E.13

Telephone : Lee Green 0309. Near Lewisham
Hospital

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

MAINS TRANSFORMERS. Ex Govt.
(New). Tapped input 2001250 volts 50 cys.
I ph. Output 35010/350 v. 180 mla 6.3 v.
4 a. 5 v. 3 a. 4 v. 4 a., 3716 each. 116 post.
Another 500101500 v. 150 mla 6.3 v. 4 a.
5 v. 3 a. 4 v. 4 a., 4716, post 116. Another
6, 12 and 24 volts 10112 amps., 451- each,
post 21-. Another 141 and 171 volts at 30
amps. (auto wound), £41151-, post 216.
Another 700101700 v. 80 mla 12 v. I a.
4 v. 2 a., 301-. Another 350101350 v. 200 mla
6.3 v. 20 a. 5 v. 3 a., 451-, post 216. Another
4, 6.3 v. and 12.6 volts at 12 amps, 451-,
post 216. Another 171 and 20 volts -at 30
amps., 951-, post 316.
VOLTAGE CHARGER TRANSFOR-
MERS (Auto Wound), tapped 0, 110, 200,
220 and 240 volts 350 watts, 551-, post 116.
500 watts, 701-, post 21-. 1,000 watts,
£5151 -, post 216. 1,500 watts, 17/151-,
post 316. 2,000 watts, £81151-, post 51,
Double Wound 2 to I ratio (1201240 or
vice versa), 4,000 watts, £121101-. CIF.
AUTO WOUND TRANSFORMERS
(Mains Boosters), tapped 0, 6, 10, 19, 175,
200, 220, 225, 240 and 250 volts at 1,500
watts (New ex Govt.), £51101-, post 51-.
LARGE MAINS TRANSFORMERS,
Ex Govt. (New) Input 2001250 volts 50
cys. 1 ph., in steps of 5 volts. Output
30135 volts at 100 amps. Price £12, CIF.
AUTO WOUND TRANSFORMERS
(Voltage Changer) tapped 0, 10, 20, 25,
90, 130, 150, 190, 210 and 230 volts at
1,000 watts. (It will be seen that almost
any voltage can be obtained from this
Transformer.) Price E51101 -' post 51-.
MOTOR GENERATORS EX. GOVT.
11112 volts D.C. Input 230 volts 30 mla.
Output complete with all smoothing chokes,
condensers, etc., 301- each, 21- post.
Ditto 450 volts 50 mla, output, 351-, car-
riage 216. Ditto 24 volt Input, 450 v. 5

mla output, 3216 each, carriage 216.
MAINS TRANSFORMERS EX. GOVT:
Input volts 50 cys. I ph. Output 121
volts C.T. at 25 amps., 451- each, carriage 5/-.
METERS ALL BY WELL-KNOWN
MAKERS. Ex Govt. new boxed 1st Grade
Moving Coil. 0 to I mla, 211- ; 0 to 40
volts, 15/. ; 0 to 10 amps, 151- ; 0 to 5
mla, 1716 ; 0 to 20 mla, 1716 ; 0 to 50
mla, 20/-; all 2in. fsd. 0 to 3 mla. 2216

'

0
to 50 mla, 2216 ; 0 to 200 mla, 2216 ; 0 to
4 amp. Thermo Coupled, 301- ; 0 to 20
volts A.C., calibrated 50 cys., 251- ; 0 to
3,500 volts Electrastatic, 351-. All 21in. fsd.
D.C. TO A.C. ROTARY CONVER-
TERS. Ex Govt. (New) 110 volts D.C.
to 230 volts 50 cys. I phase at .85 amps.
£121101-, CIF.
ELECTRIC LIGHT CHECK METERS
for Garages, Subletting, etc.. all for 2001250
volt. A.G. mains. 5 amp. load. 151- each.
116 carriage. 10 a., 1716, + 116 ; 20 a.,
251-,1- 116 : 30 a., 301-, -4- 116 ; 40 a..
351-, + 116 ; 50 a., 401-, + 116 ; Also a
few only, Prepayment Meters, 21 amp.
load only, 2716 each, carriage 216.
EX -NAVAL CATHODE RAY
RECTIFIER UNITS. New and unused,
sold for components which consist of :-
2 x .5 mf. 2,500 v., I x .1 5,000 v., 6 x 2
mf. 800 v., 2 x 8 mf. 800 v. 15 volume
controls, various values, approx. 100
small condensers and resistance, smoothing
choke and 9 v. holders, including 3 EF50
and I tube base. All components wired
and with the addition of mains transformer
would make a good oscilloscope. Price
451-, carriage paid.
LARGE RECTIFIERS FOR CHARGING
6 or 12 volts at 618 amps. Complete with
mains transformer for 2001250 volts 50 cy.
I ph., f51216, carriage paid.
EX -GOVT. NEW MAINS DIMMER
RESISTANCE, worm wheel control 700
watts variation from full to Blackout.
Price £31101- each.
EX -GOVT. VARIABLE RESISTANCES
(New), 450 ohms, carry .7 amp., 301- each,
4,000 ohms, carry 1 amp., 3716 each.
EX-R.A.F. MICROPHONE TESTERS.
These consist of a Ferranti tin. mlcoil
0 to I mla meter with Westinghouse
Rectifier incorporated, calibrated at present
0 to 10 stilts, microphone transformer,
jacks, etc., all contained in polished teak
case, size 61in. x 51in. Condition as new.
Price 3216 each.
L.T. RECTIFIERS (new), 6 volts, 11

amp., 716 each, 12 v. 11 amp., 1016 each,
9d. post. Instrument- Rectifiers, S.H.,
10 or 20 mla types. 4(6 each.
SHUNT WOUND D.C. 110 volt
motors, 1,500 r.p.m. approx. 0 h.p., con-
dition as new. 17!6 each, oast 21,

NEWNES PRACTICAL MECHANICS

MAKE THESE YOURSELF
AND MAKE
MONEY!

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

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

Telephone : BLACKPOOL 750

ibrax)
and get there safely!

In any emergency Fibrax Brake Blocks will always
pull you up. They are made of material specially
processed to give the maximum braking efficiency.
Highly resistant to wear. Production limited in these
days, but you can depend on your dealer to do his
best to supply you.

FIBRAX LTD.,
2 TUDOR STREET,

LONDON, E.C.4.

DIATIFORID
TYPE ML7

!' HEAVY DUTY LATHE
The finest Lathe in its class.

Extensive
range of

accessories,

MYFORD ENGINEERING COMPANY LIMITED
BEESTON NOTTINGHAM 'Phone: 54222 (3 lines) 1

07.1 48B

Shows the way to TECHNOLOGICAL SUCCESS
IN ENGINEERING BRANCHES AND PROFESSIONS

i.,':...r.

__igninatioD'
vretes4low 0Trawiftg :,

v. and anAllied,Care  - " d
' ering

tilglir Or/ '

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

The Professional Engineering Tutors,

THE TECHNOLOGICAL INSTITUTE
OF GREAT BRITAIN,

218, Temple Bar House, London, E.C.4.
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Something Lei
for You ?

DYNAMOS. Special Offer of 30
5 amp. D.C. shunt-wound GenerIa
1,000 r.p.m., ball bearings, £5. Cop
Box with cut-out and regulator,
12 volt 10 amp. D.C. Dynamo, 1,000 p.
enclosed motor -car type, £411010.61
10 amp., £4.
MOTORS, D.C., 220 volts, 1112
1,50012,000 r.p.rn., ex G.P.O. shunt-N/r6i
motor, 25/- 1140 h.p. 1101220 volts, ;II
MOTORS, A.C., 113 h.p. 230 volts, 4,
r.p.m., £9, 1127 h.p. A.C./D.C., 4,000 r.p.
230 volts, 751- ; Sewing Machine Mott
with pulley belt and bracket, £411010.
MOTORS, Low voltage, 12 volts D
1130 h.p., high speed with 4 -hole Ix
plate, 751,
SWITCHES.
Dewar key panel

flush fitting, Si-.
type, 8 -pole C.O.

Yaxley 3 -pole
3 -way, 316 ; 8 -
pole 1 -way, 316. D.P.C.O. toggle swit
250v. I amp., flush panel, 313 ; Ste
Lucas switchbox, 316 ; 6 -way, 31-.
TRANSFORMERS. Double wound
models and experimenter's workshi
230 volts input, 4-0-4 volts, 71 amps. outp
1716. 230 volts input, 20 volts 2 am
output, 301-.
B.T.H. TRANSFORMER. 200-2304
volts input, 2 volts 20 amps and 75' vc
6 amps output, 15 taps, weight 6011
81in. x 9in. x 6in.. 651-.

G.P.O. M I I
INSETS. f
Home Broa
casting, met
clad, 216 02,
High Ratio Trai
former for Butt
or Inset, 416 eat

MICROPHONE BUTTONS. T
G.P.O. mike button, tin. diam., proVidi.
interesting experiments for making of
side listeners, sound transmission, et -
3/6 each.
MAGNETS. D.C. Electric magnet
weight 10 oz., lift on 2 volts 11 lb., 4 vol
3 lb., 6 volts 4 lb., new, surplus, 716 eac
Permanent powerful flat bar magnet
22in. x lin. x 1/8in., drilled 2 holes eat
end, for any pole pieces, 21- pair. TI
wonder Midget magnets. Alni perm. see
disc. ; 5/8in. diam., 3/8in. thick, with 3116i:
centre hole, 316 each. Large stock
Horseshoe magnets. Send for speci
Magnet Leaflet ' P.M."
HEADPHONES.
Single Low Re-
sistance Head-
phone with head-
band and cord,
416 each or 716 per
pair, useful for
circuit testing and
house telephones.
High Resistance
double head-
phones, 2216.
Hand -Combination telephones, all meta
No. 16, as used in field telephones, mik
and earpiece with damaged finger swi!.ct
easily repaired, 51- each, no cord suppRec
Ex G.P.O. 5ft. 4 -way telephone cords,i 16

Double headphone cords, 216 each.
TELEPHONES for House or Offic,
Constructors' Parts for your own set-up
Ex G.P.O. stocks, wall type, comprisin,
Bracket Mike, Transformer and Condenser
Magneto Bell in walnut cabinet, 8in. x 6in
x 3in., fitted terminals and connections
Switch Hook and Contacts, Hand Magnet,
Generator and G.P.O. Receiver,

r
351-- pei

pair, with wiring diagram.
G.P.O. Connection Strips
Solder tag telephone typc
moulded base, 60 -way, 316
G.P.O. 4 -way telephone plug (a

each. 10 -way connec
tion strips, ex R.A.F., 219.

TERMINALS. Brass or plated Belling
type Terminals, with nuts and washers,
6d. each, 51- doz. Large insulated terminals,
Belling type, II- each, 101- doz. Wander
Plugs, Red and Black, 31- doz. Croc. Clips,
small, 31- doz. ; large, 816 doz.
METAL BOXES. Ex W.D., 9in. x 9in. x
8in., with two front fasteners and loops
for carrying strap, plinth for panel to' -'be
fitted, 1216.
SPEED METERS. By A. T. Speedometer
Co., 1,500 r.p.m., black dial, white scale -and
figures, 4in. diameter, 20/- each,
VARIABLE RESISTANCES. Rotary type,
4 ohms 41 amps., wire wound, with large
knob, 716.

Please include postage for mail orderi,

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

(Late Queens Road)
fm. ( Telephone : MACaufay 2159
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Book
Tokens

are
exchangeable
for any book
at almost any

bookshop

3:6 5/- 7/6 '0/6 zi/-
plus threepence service fee

BOOKS ARE
ALWAYS IN SEASON

,

,,PERSPEX'

     ° "

We are OFFICIAL STOCKISTS of
I.C.I. "PERSPEX " and " CRINO-
THENE," carrying large stocks for
immediate delivery at CON-
TROLLED PRICES.

" PERSPEX " in Clear and Coloured,

in flat sheet from I/16in. to lin.
thickness.

Small Consumers, Hobbyists and

prototype Plastic Engineers, come to
us with your enquiries.

Send for Price List.

PLASTICS
(MCR.) LIMITED.
II, WHITWORTH ST.,

MANCHESTER. I.
Phones: Central 0272

and 1 7 2 5

MODEL ENGINEERS
FOR THE TURNER :

Lathes, 31 and 4i S.S. Bench Millers. Drilling Machines.

FOR THE WOODWORKER :
Wood Turning Lathes, 21:" and 5.1" centres. 4in. Planers. Saw
Benches. Sanders. Spindle Moulders.

Pedestal Jig and Fret Saws.

Perspex - All sizes and colours in stock.

NUTTALL'S (LATHES) LIMITED,
MANSFIELD, NOTTS.

ELECTRIC ENGRAVERS. Powerful
instruments in cylindrical case, on
stand with spring attachment and
switch. Suitable for dog collars, tool
marking. etc., 4-6 volt model, price

A.C. Mains model, 200.240 volts,
60,-: A.C. Engraver only 50/-.
TELEPHONE SETS, comprising 2
G.P.O. hand phones, 2 bells, 2 pushes
and 80ft. twin wire. Price 65,-, post
free. Single instrument, 25/6.
6 inch Brass Brackets fin. thread 119.
S.B.C. Fancy glass shades 1/9. Circular
resistances on china base 10 ohm. 21-.
Screwplates for threading 0 2 4 B.A. 4/6
each. Carbon Diaphragm 1/- each and
carbon granules 6d. packet.
BATTERY CHARGERS FOR A.C.
MAINS. FOR CHARGING 2 -volt accu-
mulators at f amp. Parts with diagram,
1211. Complete 216. Postage 10d.
FOR TRICKLE CHARGING CAR
CELLS, parts with diagram. Output
1 amps, for 6v. cells. 30/- set. For 12v.
cells, 35:- set. Larger sizes quoted for.
MINIATURE HEAD-
PHONE. Reproduces
equal\to best 'phones.
Fits into ear, does not
require headband. Two
nipples large and small.
10 ohm or 1,000 ohm.,
Black or flesh en-
amelled. 4ft.' cord.
Price 30'-.

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

Ilse Hallam
Nipptr" A Proof rapine

EASILY MADE FROM OUR CASTINGS.

J. HALLAM & SON
UPTON, POOLE, DORSET.
MINIATURE PETROL ENGINES far

Aeroplanes, Boats and Race Carr.
Send 3d. for new 'Is,

Free Electricity from the Wind for Your
Radio, Workshop, or Bungalow.

COMPACT WIND -CHARGER TURN-
TABLES (to fit any Car Dynamo)
Complete with all parts required.
EASILY MADE at very low cost from

quickly obtained parts.
DIAGRAMS and INSTRUCTIONS, 216

per set
J. Maker, 22, Ditton Road, Surbiton,

Surrey

POST RADIO
SUPPLIES

offer from stock :-
COPPER INSTRUMENT WIRE.

ENAMELLED 17 S.VV.G.-42 S.W.G.
TINNED & FUSE, 17 S.W.G.-42 S.W.G.
COTTON COVERED, 16 S.W.G.-

45 S.W.G.
SILK COVERED, 16 S.W.G.-46 S.W.G.
SCREWS, NUTS, WASHERS, soldering

tags, eyelets, rivets, etc.
EBONITE & LAMINATED BAKELITE

PANELS.
PAXOLIN TYPE COIL FORMERS &

TUBES. ALL DIAMETERS.
COVERED WIRES, FLEXES, etc.
CRYSTALS, PERMANENT DETEC-

TORS, EARPHONES, etc.
List S.A.E. Trade supplied.

POST RADIO SUPPLIES,
33 Bourne Gardens, London, E.4.

JUBILEE W"hil "HIEHOSE CLIPS
Patent

The long -life
clip with the

ever -tight
grip

The Best Known
For

Radiator Joints,Air, Oil and
Water Hos

Joints
We guarantee a

Tight Joint

L. ROBINSON & Co.
25. London
Chambers,

GILLINGHAM, KENT

Tile Institute of Practical Radio
Engineers have available Home Study
Courses covering elementary.
theoretical, mathematical, practical
and laboratory tuition in radio and
television engineering ; the text is
suitable coaching matter for I.P.R.E.
Service entry and progressive exams. ;

tuitionary fees at pre-war rates-are
moderate. The Syllabus of Instruc-
tional Text may be obtained, p t
free, from the Secretary, 2(`, Fairfield
Road, Crouch End, N.8.

PERFECT PASTIMES FORIf
PLEASURE AND PROFIT

A BRAND NEW-GRAND NEW IDEA FOR MODEL MAKERS!

MAKE
MODEL

COACHES

Surpasses Model Ships,

Trains, 'Planes for
('S, interest and profit.

Write for Instruction Leaflet IL 21. THE BRIGHTON MA.L. Includes complete
instructions and triple plan sheets. Price I 6 only. (Post Id.). Order
from this advertisement, or send r- for the magazine CRAFTWORKER
which includes other Models, Plastics, Toys and Fittings, Materials, and Tools for

Crofts that are Different.
Order by Post from

HOMECRAFTS (Dept. 2X), The Broadway, Broadstairs, KENT.

PELMANISM
For All Times

and Circumstances
PELMANISM

has stood the
test of time. During the last

half -century, in peace and war, in
times of prosperity and of depres-
sion, it has helped and encouraged
men and women in all the affairs
of life. Now in this time of
reconstruction and planning for
the future two facts stand out
against a background of evidence-
the large number of servi ng and
ex -service members of H.M.
Forces enrolling for the Pelman
Course and the continued support
of those in civilian occupations.

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

(4pply far Services Enrolment Form)

This increasing demand proves
the creative and re -creative value
of Pelmanism. Minds under stress
and strain are sorely in need of
restful recreation and soothing
stimulus. Pelmanism gives all this
and more. It is the way to clear
thinking and calm but determined
action under all circumstances.
You cannot be harassed by anxie-
ties, fears and worries, or feel
helpless, mute and fearful in times
of sudden emergency when
imbued and buoyed up by the
friendly personal guidance of
Pelmanism. Take the Course
to -day and possess those self-
reliant attributes permanently
enjoyed by over half a million
grateful Pelmanists.

A True Philosophy
Pelmanism is a true philosophy

of living for ordinary sensible
people who wish to make the best
of themselves at all times and under
all circumstances. The Pelman
Institute has won and held its
unique position through all wars
and worries, trials and tribulations,
during the last half -century.
To -day Pelmanism is appreciated
as much as ever. The test of
time has proved the Power of
Pelmanism and in these exceptional
and ever-changing times it is
playing its part in reconstruction.

Pelmanists are not left to make
the applications themselves. An
experienced and sympathetic in-
structional staff shows them, in
exact detail, how to apply the
principles of Pelmanism to their
own circumstances and aspira-
tions. Thus every Pelman Course
is an individual Course.

Remember-Everything you do is
preceded by your attitude of" mind.
The Pelman Course is fully

described in a book entitled
"The Science of Success." The
Course is simple and interesting,
and takes up very little time ;
you can enrol on the most con-
venient terms. The book will be
sent you, gratis and post free, on
application to :-

Pelman Institute,
(Established over 50 nears)

130, Norfolk Mansions,
Wigmore Street, London, W.I.

Callers welcomed.
PEL MAN (OVERSEAS) INSTITUTES :
PARIS : 176 Boulevard Hausmann. AM-
STERDAM : Damrak, 68. NEW YORK :
271 North Avenue, New Rochelle. MEL-
BOUR??E : 326 Flinders Lane. JOHANNES-
BURG : P.O. Box 4928. DURBAN : Natal 411i
Bank Chambers (P.O. Box 1189). DELHI: 10
Alipe'e Road. CALCUTTA : 102 Street.
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The even, tenacious, non -snatch grip of
FERODO Brake Blocks ensures the power
to STOP with velvety smoothness.
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Comments of the Month

All letters should be addressed to
the Editor, " THE CYCLIST,"

eorge Newnes, Ltd., Tower House,
Southampton Street,Strand,London,

W.C.2.
Phone : Temple Bar 4363

Telegrams : Newnes, Rand, London

By F. J. C.

Final Report of the Committee on Road Safety
THE Committee on Road Safety has

issued its final report, and it contains
a number of suggestions affecting all

road users. We do not know how the
recommendation affecting cyclists will be
received by those whose minds have not
been shaped by the mould of the N.C.U. or
the C.T.C. It is certain, however, that
both these bodies will oppose them.

The clauses affecting cyclists deal with
subjects which are by no means new, and
all the arguments for and against have been
placed before the committee. Their final
conclusion is that pedal cyclists should be
required to report to the police accidents
in which personal injury is caused, and
that they should be liable to prosecution for
reckless and careless riding. The committee
also considers that the police should have"
powers to stop pedal cyclists on the road
similar to the powers they now have to stop
drivers of motor vehicles.

It is felt that if cyclists are compelled
to report accidents, registration of cyclists
will follow as a matter of course. This, of
course, would mean taxation as a necessary
corollary. The conimittee also feel that the
time has come for regulating the behaviour
of pedestrians. They think it should be an
offence if a pedestrian fails to conform with
the signal of a police officer regulating traffic,
or impedes the free flow of traffic which
has been signalled to proceed by a police
officer or by traffic light signals, or if he
disregards guard rails created on the edge
of the pavement in certain localities to
restrain persons from crossing at such
places.

Self-preservation being the first law of
nature, it may seem quaint to have to make
it compulsory for pedestrians to use devices
specially created to protect them from their
own folly. We must agree that there is a
great amount of careless pedestrianism. The
pedestrian crossings are not used, and guard
rails are ignored.

We think that most cyclists will agree
with the suggestion made by the committee
for the periodic inspection of motor vehicles
in publicly owned testing stations. This
proposal is based on the belief that if all
vehicles are roadworthy road accidents would'
decrease considerably. Accordingly the
committee suggests that the legislation neces-
sary to give effect to the scheme should give
power to the Minister of Transport to
require vehicles to be presented at a testing
station at specified intervals (it is tentatively
suggested that there should not be more
than two inspections yearly); and to require
a vehicle to be taken to a testing station
or presented for inspection if there are
grounds for believing that it is in a danger-
ous condition or that the, condition may have
been the cause or a contributory cause of
an accident.

Permanent Testing Stations
IT is thought that permanent testing
1- stations should be set up in towns where
the number of vehicles registered within a
radius of eight miles approaches 20,000, and
that where the concentration of vehicles
less mobile testing stations should be used.
It is recommended that a standard, or
standards, of braking performance should be
prescribed for the guidance of testing officers
and all concerned. New vehicles should not
require to be tested until they have been
licensed for six months.

This committee has made an intensive
study of the accident problem for over three
years. Its interim,report, published in 5945,
dealt primarily with questions which
required urgent consideration in the early
post-war period.

Other recommendations include: research
should be made into the determination of
accident proneness; police mobile patrols
should be extensively used, and considera-
tions given to increase in the rate of grants
from central funds towards their cost ; direc-
tion indicators and stop lights on motor
vehicles should be compulsory and that motor
vehicles should normally be fitted with an
external and internal mirror.

The report has not yet been considered
by the Minister of Transport and no
decisions have been taken on its recommen-
dations, to which the Government is in no
way.. committed. Whilst the work of this
committee now comes to an end another
committee replaces it, and it is intended
that this should be a permanent feature of
the Ministry of Transport.

It would be a most unpopular move if
the Government thought fit to introduce
compulsory registration and taxation.

The reporting, of accidents, we think, is
sensible and fair. There have been many
cases where, as with motorists, a pedestrian
is knocked down by a cyclist and the cyclist
fails to stop. Cyclists have been loud in
their criticism of motorists who adopt this
reprehensible practice, and we do not see
how they can sensibly oppose this recom-
mendation. Many years ago cyclists agitated
for the fitting of rear lights on horse-drawn
vehicles, but successfully opposed the fitting
of rear lights to bicycles for a number of
years. This attitude does not impress
Government departments.

Educating Road Users
OF course, taxation will not reduce acci-

dents, and yet we know of police
witnesses who advocate taxation as a means
of reducing the number of accidents on the
road. Well, it has not done so in the case
of motor -cars, nor has the creation of about
2,000 technical offences. It is in the realm
of educating road users that the solution to
the accident problem lies. A great deal has

been done in this respect, but a large amount
of it has been misguided effort. The gloomy -
looking road widow poster was a waste of
paper and money.

However, resolutions are being passed, and
the big guns of cycling opposition are being
manceuvred into position. A great deal more
will be heard about these recommendations
before they reach the Statute Book, if they
ever do!

" Closed " Circuits
THE president of the N.C.U. has been

made aware of certain facts concerning
recent N.C.U. massed -start racing. It is
stated that there have been serious breaches
of N.C.U. rules which have been condoned
and even supported by N.C.U. officials, whilst
at the same time condemning B.L.R.C.
events.

In the West Middlesex events at Wembley,
it is reported, there were several buses and
private cars using the roads during the
events. The police have no power to close
the roads to people having business on them.
It cannot therefore be argued that the circuit
is closed and the event to all intents and
purposes is run under the same conditions
as those promoted by the B.L.R.C., but with
important differences. League riders must
strictly adhere to the rules of the road,
the field is restricted and the police co-
operate in the running of their events ;
whereas in the N.C.U. events the field is
unrestricted as to numbers and they are
permitted to ride without regard to other
road users.

The N.C.U., although well acquainted
with these facts, have decided to take no
action, because it is said that the Wembley
circuit is a useful training ground for riders.
The N.C.U. has no rules, of course, for
massed start racing on the road other than
on closed circuits.

We have already drawn attention to the
fact, in a previous issue, that similar con-
ditions to the Wembley event also apply
to the Cumrae circuit, where there were cars,
cattle and pedestrians, travelling to and from
the Ferry, whilst racing was in progress. At
Newcastle last year the event took place on
open roads.

It would also seem that the roads were
not closed in the recent championships, part
of the circuit here being on private roads.
It is reported that at least one bus was on
the same circuit during the progress of the
race and that a member of the N.C.U.
London centre was riding round in a car
whilst the race was in progress.

The N.C.U. has been invited to explain
how the above facts can be reconciled with
their policy and rules. Photographic
evidence is available to support the above
facts. It would appear from this that the
N.C.U. opposition to the B.L.R.C. is dog
in the manger.
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Plenty to Choose From
1-1
A T a Ministry of Supply sale of bicycles and motor-

cycles at Kirmington, Lincs, 2,572 cycles were
offered and found ready purchasers. The highest
price for a single cycle was £4 2s. 6d. paid for a ladies'
model, but the majority of the machines were sold in
lots of 20. These lots went for between Liz and
£25 each lot.

In the Bag !
ANOVEL method of carrying the youngest member

of the family when mother and father go out
cycling was seen the other day. Fastened to father's
back by wide webbing straps, in the same way as a
haversack, was a stout bag just large enough to hold
the baby comfortably, with a hole at each side of
the bottom so that its legs could dangle through. The
baby appeared to be quite at ease, and surveyed ordinary
babies, who have to ride in prams, with complete
disdain.

Birthday Celebrations
ARRANGEMENTS are going forward for the

21st birthday celebrations of Doncaster Wheelers
Cycling Club in October. A special birthday dinner
and social gathering is planned, so that as many of the
present and old members as possible can get together.

Bad Road Surfaces
CYCLISTS who slide and bump about over newly

surfaced roads and curse the local authorities who
laid down outsize granite chippings instead of using
the correct size should turn their wrath on the quarries
who supply the chippings. Like everything else these
days, the customer has to take what is thrown at him
in the way of granite chippings. Screening plant at the
quarries is not what it should be, and local authorities
have to take larger size chippings or non* at all. Not
that this is much consolation when one has just escaped
being thrown under a bus because of a wheel skid caused
by the road surface.

Footbridge Plan Deferred
THE Isle of Ely Highways Committee have decided

to abandon -their proposed £92,000 scheme for
the construction of a bridge over the railway level
crossing in Station Road, March, owing to present
conditions and the curtailment of Ministry of Transport
grants. A traffic census taken recently shows that the
majority of traffic over this crossing consists of cyclists
and pedestrians, and accordingly the L.N.E.R. are to
be approached with a view to the provision of an
improved footbridge for cyclists as well as pedestrians.

Bicycle Saved His Life
NLY the promise of a bicycle when he gets betterO has pulled seven -years old Peter Biggs, of

Pdterborough, through a serious illness. For a long
time he made no progress until one day his parents said

. he would have a brand new cycle ready for the time he
was well enough to ride it. Hearing of the promise,
some 40 of Peter's friends and neighbours clubbed
together to help to buy the machine. Peter is now out
of hospital, although not quite well yet, and his greatest
joy in life is " my new bike " and the thought of the
many hours of pleasure he is going to get from it.

Bicycle (Plus Hay) Pony Decoy !
WHEN Mrs. Jill Morgan moved from the Yorkshire

village of Tanfield to her former home at Stratton
St. Margaret, Wiltshire, she decided that she, her six -
year -old son, four dogs, her friend and various odds and
ends would travel by road. So the pony was harnessed
D the trap and Mrs. Morgan and her friend took it in
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turns to ride the bicycle, to
the back of which was
fastened a bundle of hay,
just in front of the pony's
nose to give it an interest in
life. The procession took
about 13 days to cover the
216 miles from Yorkshire to
Wiltshire, and the only un-
fortunate incident occurred
almost at the end of the
journey when some thief
dismantled the cycle and
stole the three -speed gear
and a tyre.

Asked for King's
Help

QO angry have residents of
Li the village of Helpston,
near Peterborough, become
over the apparent lack of

a" interest by any authority
in the repair of a much-

' used bridge on the road to
2.'4,1 Peterborough that one

resident has written to the
King, asking if he can do
anything for them. The
bridge, the repair of which
was believed to be the
responsibility of some
private individual or con-
cern, was washed away
during the spring floods and
has been useless ever since.
Peterborough County
Council Roads and Bridges
Committee have now

recommended that the Council should contribute
towards the cost of repairing this and other bridges in
the district, but nothing definite has yet been arranged.

Sweeping Statement
TO Mr. H. J. Deane, North Leicestershire coroner,

all cyclists are apparently just menaces on the
road. At a Loughborough inquest on a`cyclist, killed
by a following lorry, the coroner said : " Those in the
habit of using the roads must have observed that
cyclists are not at all disposed to give proper and timely
signals of what they are going to clo." According to the
evidence the cyclist, when about raft. in front of the
lorry, " looked and turned at the same time and only
half raised his arm." The jury exonerated the lorry
driver from all blame when they returned a verdict of
accidental death.

New Cambs Club
THE March (Cambs) Cycling Club, which was

disbanded during the war because of the absence
of members in the Forces and various wartime diffi-
culties, has now been reformed. A good number of
supporters were present at the inaugural meeting ,held
at the George and Star, March, when plans were made
for runs and social activities, and a committee was
elected, consisting of : chairman, Mr. C. Waters ;
treasurer, Mr. G. Currey secretary, Miss A. Currey ;
captain, Mr. C. Bradshaw ; vice -captain, Mr. A.
Walker ; and an official repairer, Mr. A. Briggs.

Cyclists Were Suspicious
THREE drivers connected with a Peterborough

garage co-operated with the City Police during
the local Road Safety Week by driving through the
streets observing every clause of the Highway Code
and carrying appropriate Road Safety slogans. These
cars even gave way to cyclists and pedestrians, the
majority of whom were so startled at receiving courtesy
from a motorist that they just failed to take advantage
of it. The drivers admitted afterwards that driving
correctly according to the Code was quite a strain.

Good Advertisement
MR. WILLIAM CHARLES WEBB, of 77, Park-

lands -Drive, Loughborough, is at 7o years of
age a fine advertisement for the sport., When he was
about 14 he started riding on an Ordinary," which
he acquired in a barter transaction involving a silver
watch and five shillings cash. It was a " racing model,"
but was liable to shoot its rider through the air at the
slightest provocation. Eventually it shed a pedal and
was sold for half a crown. In spite of a lifetime on the
road, Mr. Webb claims never -to have been in collision
with another road -user or pedestrian. His pleasure is
to ride alone so that he can get the fullest enjoyment
from the scenery. He does not like club cycling, nor
does he fancy riding with a companion who talks at
the wrong moment, but when ITC reaches the end of
his trip he is the most companionable man possible.
He cycles all over the country visiting relatives and
friends and a short time ago carried out a trip of soo
miles in a fortnight. He has never been without a
cycle since his first penny-farthing and he hopes it
will be very many years before lie is unable to pedal
along in the fresh air.

Three Fast Girls
'THREE Northampton sisters, all members of local
A cycling clubs, came in first, second and third,

respectively, in a five minutes' pursuit race at a Kettering
track meeting which was arranged by the Northampton
Invicta Road Club in conjunction with the Kettering
Club. They were Mrs. D. Moore, of the Invicta R.C.
and the Misses P. Eldred and M. Eldred, of the Eleanor
R.C.
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The " Round of Bergen" Race
SPORTSMAN from Boston, Lines, who paid a

visit to Bergen -op -Zoom, in Holland, from where
a party visited Boston last year, had the opportunity of
seeing the famous " Round of Bergen cyclr race
through the strsets of the town. Some 3o,000 people
watched the 6o odd riders cover the course of 6o
laps of about two kilometres each. The winner was a
local rider, Braspenning, who cover the 125 kilometres
in 3 hrs. 23 mins., winning the first prize of i;000
guilders or approximately £too. Cyclists and other
sportsmen from Bergen are planning to revisit Boston
next year and take part in competitive events.

Long Ride
PERSHING BALDWIN, a former paratrooper with

the 52nd U.S. Airborne Division, who was
stationed at Hinckley, Leics, for a time during the
war, called to see old friends there when he pass"d
through with a small party who are cycling roun.l
Europe. The party is connected with an organisation
which is planning the establishment of hostel.; in
various continental towns and villages to provide low -
.price accommodation for young cyclists and hikers of
all nations who visit Europe.

On the Road at Ninety
CYCLING certainly seems to have something to do

with longevity. Ninety -year -old Miss Jessie
Colman of Lincoln Road, Peterborough, who cele-
brated her ninetieth birthday at the end of August, is a
good example of the sprightliness which comes of
years of cycling. She has been riding since 1896 and
IS a familiar figure in Peterborough and district on her
tricycle which she has had for some 3o years, and on
which she has covered thousands of miles. Traffic
does not bother her unduly but like the rest of us she
wishes there were a little less of it at times.

Vanishing Death Trap
ONE of the most dangerous spots in the whole of

Huntingdonshire, which has brought the heart
of many a cyclist into his mouth as he met some car or
huge lorry almost head-on, the ancient hump -back
bridge over the River Nene, at Ramsey St. Marys, will
soon be just a bad memory. The old bridge was of
brick, with blind approaches and a hump which rose
seven feet above the normal lev21 of the road and was
only t aft. bins. between the parapets. It is being replaced
by a modern reinforced concrete bridge with a between -
parapets width of 4oft. Plans for a new bridge were
considered before the war but had to be shelved for the
time being, but work is now proceeding satisfactorily
and the bridge will, it is hoped, be ready for use before
the end of this year. Spring flooding brought the old
bridge almost to a state of collapse.

Cycle Polo in Midlands
QHORTLY before the war bicycle polo, which is once
Li again becoming popular in the London area,
was revived in the Midlands by the Wellingborough
Cycling Club. When the war came the special cycles
and equipment were stored and there are now tentative
suggestions in the air that the sport shall be restarted
again. Last winter attempts were made to start two
cycle polo teams in Northampton-Invicta and Eleanor
-but when it appeared that the teams would have
to be more or less continually playing against each other,
owing to the absence of other local teams, the idea was
temporarily dropped.

Misspent Holidays
ACCORDING to the Superintendent of Kettering

Police, several local boys who became bored
during the school holidays hit upon the idea of taking
unattended bicycles, riding them for a while and then
leaving them in various parts of the town. The Police,
who have plenty to do these days without any unnecessary
work, took a very poor view of this scheme and soon
some young offenders made their appearance in the
Kettering Juvenile Court. One nine -year -old, charged
with stealing a cycle and also a cycle pump, was said
to be a neurosis case in need of treatment.

Watch Those Repairs,
THE necessity for cyclists to check their machines

from time to time was emphasised at the inquest,
at Chesterfield, on a 71 -year -old cyclist who was found
by the roadside outside the town suffering from severe
head injuries, having apparently been thrown from his
madhine. A check of the cycle showed that the rear
mudguard had been fastened to -the frame with wire,
but the wire had broken, allowing the mudguard to
slip round the wheel and act as a brake and twisting
the mudguard stays round the rear axle. There was
quite a steep gradient at the spot where the accident
happened and the cyclist, said to be a keen and capable
rider, was unable to save himself.

Healthy and Cheap Holiday
THAT if you use a little common sense it is still

possible to have an enjoyable holiday without
spending a fortune, in spite of high prices everywhere,
has been proved by two young Leicestershire cyclists,
Don Crutcher, of Hinckley, and Roy Stevens, of
Erdington. With £2 and a blanket each and a few
oddments, they cycled the 35o miles to Lyme Regis and
back, getting most of their meals at transport cafés,
where they say the food was good and cheap. They ,
spread their blankets for the night in haystacks and
sheds and once, near Salisbury Plain, slept in an old
bus station. Their expenditure included one dance,
some picture postcards and,. of course, a quantity of ices.

tf
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Around the Wheelworld

"The Mounted Foot"

IT is the general belief of lay journalists
and other ignorami that cyclists go out on

their bicycles looking for a car to knock them
down or, alternatively, that motorists have
large searchlights fixed to their cars and that
they go out at night looking for cyclists to
knock down. If a motorist knocks a cylist
down on a pedestrian crossing that doesn't
count; the motorist is entitled to have another
shot.

There are journalists who think that
cyclists may be found driving cars, ,,sitting In
the middle of the road laughing hysterically,
or in the nearest asylum. I was therefore
interested to read an article in the Irish
Independent on the subject of " The
Mounted Foot." Here is a quotation from
this misleading article:

" By far the most numerous class are the
Mounted Foot. These are mounted on a
lethal engine called a bicycle. Most fashion-
able method of propulsion is by pressure of
the instep on a pedal. This enables the
feet to stick out on either side, but whether
this results in any increased lift or speed is
an undecided problem in aerodynamics.

" The members of the Mounted Foot are
a race apart. In the first place they are
immune from the law of gravity. In fact,
it is very difficult to find any law to which
they conform. This is as it should be, for
these wheeled and whirling Dervishes and
Dervishesses are, in reality, disembodied
spirits.

" Now, if you were a cyclist, could you
pass between a five -ton lorry and a taxi -cab,
separated one from the other by half a
handlebar? You could not. I thought so.
That means that you are not a qualified
member of the Mounted Foot.

" Watch this frail -looking Dervishess do
it. She comes up at a fine smack of speed,
looking behind her to see whether her com-
panion has decided to go round, over,
under, or through a motor car.

" Suddenly she sees the narrowing gap
in front of her between the lorry and the
taxi. An unholy joy fills her. In some
strange, fantastic, Disney -like way, she
becomes all length and no breath, and sails
through the gap in two dimensions. The
moment she is through she fills out again
in human form. This is one reason why
lorry drivers and taxi men are such believers
in the supernatural.

" The two of them are just reaching

By ICARUS

under the dash for
their vocabularies
when her companion
performs the same
trick. They put
their books back.
What is the use of
talking ?

" The methods of
the male of the
species differ some-
what. The pet
delight of the
Dervish is the
swerve. This is a
feat breathless in the
beauty of its curves.

" To do it really
well, the Dervish re-
quires at least four
motor -car bonnets,
preferably all in
motion in different
directions and at
various speeds, a
woman with a

pram, a flock of sheep, part of the road up,
and an onrush of fellow Dervishes. Then
he is in heaven-or would be if he did not
know how to swerve.

" It is because of these people that motor
car radiators are so shiny. The high polish
is due to Dervishes rubbing them at high
speed broad side on.

Of course I could tell you something
about cyclists, too, but they do not count for
anything in this town."

Now I am sure that the columnist con-
cerned really enjoyed writing that article,
and I am more than ever convinced that the
late Lord Northcliffe's suggestions should be
adopted-namely, that daily paper journal-
ists should be lined up in Hyde Park to let
the public have a good look at them!

Vehicle Lighting-up Time
MAY I remind cyclists, what they should

already know, that the lighting-up
time for all road vehicles, including bicycles,
is from half an hour after sunset to half an
hour before sunrise instead of from one hour
after sunset to one hour before sunrise?

Bicycles in America
ANOTHER daily paper journalist who

can know very little about bicycles
wrote an article in one of our leading daily
newspapers telling British bicycle manufac-
turers what they ought to make for selling
in the American market. I do not think
that any bicycle manufacturer will do other
than laugh.
. This correspondent seriously suggests

that British manufacturers should follow
American practice in bicycle design. Cycling
has never been very popular in America,
judging from the number of cyclists in rela-
tion to the total American population. I
suggest it is because American bicycles are
so heavy, so badly designed, so over-tyred, so
imitation motor -cycle, so flamboyant, and so
slow that one needs to be a Goliath to propel
them at all.

American bicycles of the popular type
have dummy petrol tanks and dozens of
gadgets to disguise the fact that they are
pedal propelled. That is why the English -
made bicycle is in ready demand in
America. If any advice is needed, it is to
the American manufacturer to emulate
British practice and to produce a bicycle
worthy of the name instead of ornate toys

which they present to film stars in exchange
for a photograph of the said star dressed in
night attire with one toe delicately poised
upon a pedal. We have nothing to learn
from America on the manufacture of
bicycles. This country was the home of
the bicycle.

I cannot think of one invention or develop-
ment in connection with it which comes from
America. Editors of daily newspapers really
should obtain the services of competent
cycling correspondents.

The Social Season
TN these austerity days I expect that the
1- number of social functions will this year
be considerably reduced. There is no reason
however, why clubs should not meet for a
merry evening minus the festive board. It
is not the food which should be the main
attraction, but the annual get-together
spirit. The annual " do" is the one occasion
when all members of the club can meet.
Some clubs I understand are getting over
the problem by pooling their food resources
for the particular evening.

My diary of engagements, in spire of the
number of events which will not be held, is
full.

There will not be an Albert Hall function
this year. This does not surprise me after
last year's deplorable and disgusting display
on the part of some Northern guttersnipes
who showered paper all over the Hall,
interrupted artistes, and indulged in boos
and catcalls as well as insulting remarks.

Had there been such a function this year
I should have declined the invitation unless
I had received assurances that the R.T.T.C.
had taken steps to ensure discipline.

The whole evening was spoiled by this
reprehensible display, and the prestige of
cycling went down in the eyes of many who
made their acquaintance with a mass meeting
of cyclists for the first time. I took a party
and most of them left in disgust halfway
through the proceedings. I do not know
whether this year's cancellation is due to
the attitude of the Albert Hall authorities,
but I can well believe that they are nor
anxious to have such a crowd again.

B.L.R.C. News

A PROVISIONAL calendar has been
arranged for an international pro-

gramme of 'events. The following events
have been approved.
May ist.--Paris to Lens Road Race, 230 km.

(i434 miles).
May 25th.-Paris to Tours Road Race, 220

km. (137 miles).
June 24th.-Grand Prix de la " Humanite."

Three daily stages, 55o km. (344 miles).
July 25th.-Paris to Rhieme, 16o km. (too

miles).
A Grand Festival, lasting several days,

will start early in June, to include track
racing, road racing, and road time trials,
for male and female.

French Track Dates.-June t5th and
Sept. 14th.-Omnium International.

The British calendar is as follows:
Easter Monday.-Dover to London Road

Race.
Whitsun Holidays.-" Circuit of the Cinq

Ports," Kent. Three Days Road Race.
July, early.-" Tour of the Peaks," 140 km.

(874 miles). ,
July 14th.-" Grand Prix de la Bastille."

Battersea Park, London.
August Bank Holiday Monday.-" Brighton

to Glasgow," six daily stages, 600 miles.
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By F. J. URRY

Wayside Thoughts

E3ridcirlortk..
Shropskre.

A beautiful 161"ccatury house...
The birthplace of tnhop Percy
011729..

3.: _ ON,
qdr ;

7:5

Bad Practice
THERE is an increasing tendency among motorists

to pass me when rounding a highway island, and I
think the habit is dangerous, particularly on the smaller
roundabouts when one automatically keeps near the
inside kerb. It is an extension of the impatience so
many people seem to think a good reason for driving a car.
Twice lately I have experienced close shaves when half -
rounding one of these islands and making a left turn to
follow my route. In ample time I have signalled my
intention to the car coming up, but an urgent hoot
on the horn has been the response and the obvious
intention of the driver was to come through, so I waited,
and my courtesy and care was rewarded by a mouthful
of abuse and a glare like that of an angry Bengal tiger.
This kind of treatment is not good enough and there
should be a ruling against overtaking on certain types
of roundabouts, for the present position of the cyclist
in such places is dangerously unsatisfactory. It seems
to me a little curious that no mention of road conduct
on roundabouts is to be found in the Highway Code,
yet obviously these traffic islands are constructed to
slow the traveller and so prevent the chance of accident
at road junctions.- If authority allows these island
junction places to be used for overtaking cyclists then
their object will surely be defeated. As a matter of fact
(and I round four such islands twice a day) I have
never seen one car or truck attempt to overtake another
at such places ; but I suppose the cyclist does not count,
as is too frequently the case when road conduct is
being discussed. Still, he has a life to lose, the result of a
smash hurts him quite as much as any other human
and, curious as it may seem to some motorists, he may
be as useful to the community as the next man.

The Colossal Ignorance
IW4S playing golf a few days ago with a business

acquaintance, indeed the affair was of the business -
courtesy type, and because I arrived at the appointed
place on a bicycle, my companion seemed surprised.

But then," my friend said, " I might have known, for
I've never seen you in the conventional garb of the
business man. During the war I rode a bicycle, but
it was too much like hard work, so I gave it up
immediately the basic ration was restored." I wonder
how many thousands of similar cases exist in this land ?
I did not argue the matter at that moment, but over a
cup of tea I was paid the compliment of looking and
being fairly fit for my years, a compliment that probably
had its basis in the enjoyment of a good game and with the
older opponent lasting the journey to scrape home the
victor. So I told my companion why I was fit and the
joy, as well as the health virtues, of cycling. He seemed
surprised as are so many people who only know cycling
in a very perfunctory manner. " Why then," he asked.
" didn't I discover these things ? " And, of course,
the answer is easy: he bought a wartime bicycle, heavy,
badly saddled, and from what I could gather, over -
geared. Indeed, gearing, in the sense of measuring it
to the need of the individual, seemed a mystery to him.
and the question of how to sit a bicy tie had never struck
hint as of the slightest importance. So I compared it

to a stance at golf or the grip of
the clubs, matters which he could
understand, and such talk began to
let a little light through the cloud
of ignorance. And there must be
millions sttch, and people tell me
the public know all about cycling.
What utter nonsense ; most of
them have it all to learn.

Right for the Part
THAT spell of sticky weather in

July made me glad to he a
cyclist. " But how dreadfully hot
you must get," people said, but
they lose sight of the fact that the
rider creates a breeze as he passes
through the atmosphere and is
fully air-cooled as a result. I am
not pretending the cyclist is cool,
but at least he is as comfortable
in such heat as any other moving
individual. And, of course, he can
and does dress for the part.
Indeed, I have noticed many
motorists who have followed his
example and shed their coats.
But the pleasure rider can do
much better than that, for shorts
and shirt are the raiment par
excellence with which to defeat the
stickiness of a heat wave: And
how happy these people look
moving over the sunny roads in a
neat costume that has by now
defeated all the inhibitions of
Mrs. Grundy. I do not know a
more dainty picture than a slim
girl rider in well cut cycling garb
winging an easy flight along a
bowery lane. There are, of course,
the other types, and. I am
sometimes startled that men
and women should be content
with raiment that badly needs -

the attention of the wash tub ; but then it takes
all kinds of people to make a world, and thank goodness
the soiled ones are but a small minority. Whatever
other game you may play in the full heat of the summer
sunshine, I'm fairly sure cycling is the coolest, unless,
of course, you are cluttered up with unnecessary
clothing. For my part I keep the sun at hay on bare
places, for sunburn can be very painful. I never ride
with arms exposed, but unroll my shirt sleeves and allow
them to flap in the breeze. Knees soon become inured
to the heat, but I prefer thin stockings as protection to
the legs, rather than run the risk of an overdose of
violet rays. After all there is reason in all things.

This Variety
THERE are so many pleasant things to do on a bicycle

that sometimes I find it difficult to make a choice.
There was a country cricket match the other afternoon,
15 miles from home, a joyous ride of an hour and a half
followed by a long smoke on the greensward watching a
vigorous innings by the village blacksmith, who made up
in energy anything he may have lacked in style by
knocking the ball three times over the lime trees border-
ing the meadow, rousing his clients to a vociferous
chatter of excitement. Tea in the pavilion served by
the village dames and maidens, a couple more hours of
carefree cricket, and then a trundle home in the gloam-
ing. A day to remember, fulfilling the joy of riding as
well as the lingering interest in a real English game.
The next morning I was out at 6 a.m. t5 miles down the
road to watch and help at a club " so " in which 20
of the younger generation made the tyres hum over our
Midland shires. With a couple of companions I
checked the lads through, and as the last one departed
hurriedly, so did we, to make our seven miles cross-
country dash to be on hand at the finish. How can a
man grow old when time grants him such occupancy ?
By lo.3o that morning a goodly bunch of us were easing
our appetites on cakes and tea, discussing the incidents
of the trial and making appointments for future similar
meetings. And on the way home with three of the
company we talked of touring, where we wanted to go,
where we had been, old memories of great days along
the road and the culinary joys of the meals we ate ere
the war of 1914 broke and the old order changed.
Yet I believe the best is still to come despite all the
pessimistic talk and that the adventure of living is
greater than ever if people will but make up their mind
to live, and not merely exist.

In Luck
ONE of my trade friends told me he could just about

manage to build a bicycle of the very best type,
some of the components being pre-war material-such
as stainless steel rims and the set of light gauge tubes-
and some from post-war fittings, like the new wide
ratio four -speed hub. Would I like it ? Would I no. !

It came to hand the other day; it looks the goods and
feels right after about a hundred miles of journeying,
and a trifle of adjustments to suit my make and shape.
I'm not saying more about it than that at present. I

like the stainless bar, the feel of it and the comfortable
knowledge that it will not rust, and my short experience
of the gear suggests we shall get on very well -together.
The normal ratio.is 6oin.. quite enough for me on my
prowlings, but this wide ratio hub gives me something
like a 75in. top if I want it, and the ease of a goin.,
low with which to idle up the long slopes, with a second,'
gear of about 5 in. if I feel vigorous on the hills. T
frame angle is 68 deg., with the result that the mach'
steers itself without any strain on arms or shouldeq,
Indeed, I am of the opinion that the steep angle frame,
has been overdone and, in any hands but those of the:
expert racing man, is a mistake. The only other d,epai,'
tures from general practice are felt blocks for the
pedals in place of rubber .ones (light and everlasting),
and a military leather saddle on which I can sit all day
and still discover it to be a comfortable perch at sunset.
The weight is 32Ilb., and it ought to be a couple of
pounds lighter if makers would only give Us a light and
lively stainless steel rim. The tyres are the post-war
Sprites (a few thousand pair of which have now been
delivered to manufacturers), 1-3/8in. by 26in., and the.
brakes the Cantilever with inverted lever fitment.
Unfortunately the machine is a special and 'cannot be
repeated, and I am just fortunate to get it. One can I

only hope the time will not be long before such bicycles -
can be bought at any dealers, for the demand for them
is great. An agent friend told me yesterday that while
he can hold a fair stock of basic bicycles, any machine
he can get to a modem specification, costing from Lao
to £27, is gone in the winying of an eye. Yes, we are 
starving for the better type, and for the sake of the
sport and pastime I hope we can make our choice of
the very best in the spring of 1948.

But When?
IT is good news that light tyres will shortly be available

to all of us who know the value of such products
either for speed purposes, or translated into the ease
of the potterer. For seven long years we have been
unable to keep our wheels lively with the hum of the
light tyre, and that has been a real handicap to the
comfort of cycling. Sometimes I do not wonder that
the uninitiated have found cycling hard work ; the
poor type of machine, grossly overgeared and shod with
war grade tyres, while as often as not the owner seemed
ignorant of making the best of a poor combination
by sitting on the thing like a sack of potatoes. But the
return of the light tyre will please most of the cyclists
who ride for joy, and something of their enthusiasm
for the pastime should be transferred to the war novice
rider when he sees these lads and lassies making a great
holiday of their week -end. Personally I do not think
it an exaggeration to say that cycling among the intimate
crowd owes the light tyre a great debt, for it has made
the sport and pastime faster or easier-according to -

desire-than any, other single thing in the equipment
of the bicycle. I'm sure it has for me, and I believe it
would for all people who ride if they would give it the
opportunity. When I was racing on sprint tyres, I
used to say that if ever I became rich enough to use
such peripheries ,for touring and pottering in my elder
years I should think myself fortunate. And the light,
open -sided tyre has done more than that for me, for it
has given me reasonable security with speed, and a
far greater resilience than even the old time sprints of
45 years ago could present.

Our Funny Habits
TT is curious how some of us acquire a fixed habit of
J. liking certain things which are supposed to be
outmoded by the younger generation. Perhaps my own
peculiarity is for the old B.ro No. 2 leather saddle, now
known as the military type. 'I'his was the only fitment
worth while on the military machine. I also like felt
pedal bars, as you are probably aware, for their lightness, .

non -slipping qualities and everlasting service. But there
I think I end up, for all the modern equipment I use
and revel in, gears, hubs and derailleur, brakes, bends
and taper tubes, all except the flashy coloured finishes,
which after a winter of rain and mud do not seem to me
nearly so' neat as my rubber enamel black bicycles.
I have even known some cyclists who have found the
hammock strung saddle of the old Dursley-Pedersen a
comfortable perch, and regret its disappearance. To
me that -slung hammock was most uncomfortable ;-
it would not allow me to shift in its seat, and if I tried
to, just followed me up and, incidentally, made dis-
mounting a new athletic action. Now a friend writes
to know if I can help to obtain a B.S.A. spring frame!
It must be nearly half a century ago since that model
was made, and for a time was quite a fashion, numerous
records being made by the great riders of those days.
To -day the modern B.S.A. folk know very little about
this old product of theirs, so the only chance my friend
has of fulfilling his need is to find a fairly well preserved
frame and have it re -equipped with modern tyres,
rims and brakes. Good road surfaces and finely made
tyres have killed the spring frame, as applied to bicycles.
for ever.

NEWNES ENGINEER'S
POCKET BOOK

Ely F. J. CuNN
10/6 or by post 11/ -

Obtainable from booksellers, or by post from
George Newnet, Ltd., (Book Dept.), Tower House,

Southampton *treet, Strand, London, W.C.2.
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2USS YOUR NEEDS
3 SPECIFICATION
H " C.B." SALES AND
RV ICE DEPOT
MANAGERS AT:
WANDSWORTH
II, East Hill, S.W.I8
onager: George Brooks
el. - BATtersea 1381

LEWISHAM
Lee High Road, S.E.I3
Manager : Wally Fluke
el. - LEE Green 2072

HARRINGAY
Grand Parade, N.4

'danger : Dave Davey
- STAmford Hill 4368

EALING
6, Bond Street,W.5
onager : Ernie Bundock
Tel. - EALing 3557
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CLAUD BUTLER
"C.B." WORKS, CLAPHAM MANOR ST., S.W.4

"THE CHAMP ON'S CHOICE "

The World FamousAPEX
'SUPERLITE'
CELLULOID PUMP

IS x i" BLACK

Thick Celluloid
Beautifully Polished

Light of Weight
but of

robust construction
'SCJPERLITE '15in
CELLULOID (with
solid drawn brass SIL
plunger tube) each

'LASTWEL' CELLULOID
(with steel split
plunger tube) ISin.

each
4/6

BAILEY'S
'SUPER'

PUMP
IS x r 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
covered) 15in. each 5/6
BRASS PUMP, Nickel
Plated or Black enamelled
(with steel split
plunger tube) each -r

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

111111111111JI

"No other tyre

will really satisfy

me now"

Rubber dipped and insulated cord body and deep
tread for long life and safe riding. Tubes are
circular-moulded-tailor made to fit without
wrinkling-rubber-base valve prevents air leaks.

trestone
BEST TODAY lc STILL BETTER TOMORROW
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PRECISION -BUILT MASTERPIECE

Hercules
3 -SPEED HUB

This modern 3 -Speed Hub, precision -built throughout in the famous Hercules cycle factories,

has already been fitted as original equipment to many thousands of Hercules cycles and

is unexcelled in performance. Now it is also available in reasonable quantities for servicing

any make of cycle. See your local Dealer or write to us for name of nearest Dealer.

Manufactured solely by

THE HERCULES CYCLE & MOTOR CO. LTD., ASTON, BIRMINGHAM

H3241Z
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WCYCLORAMA
Magdalen.lower,

oxford.
For 500 years 16s. beautiful
tower has stood at a.
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I Sojourn in Brecon

IT was a bright and sunny day in early
September when I journeyed to Brecon

in connection with an impressive ceremony
of the ancient Cordwainers' Guild, and niy
memories are of inspiring ceremonial in the
old Guildhall and of a service in the cathe-
dral . . . so beautifully set amid stately
trees. And, wandering around Brecon
streets, I fell in with some cyclists who had
come from Birmingham ; good cyclists who
loved the road and quiet villages and
ancient market towns and the grey stones
of churches and cathedrals. What did I
know of Brecon ? What should they look
for ? Well, of course, I directed their steps
to that inn where, in July, 1755, the one
and only Sarah Siddons was born ; that same
inn where, in July, 1943, Owen Nares died.
And I spent some time with those good
fellows from " Brum " and found that on
their holiday tour they had been wise enough
to visit Hereford, and-by devious ways-
had come to Brecon. And the 'place
delighted them . . . as it did me on that
bright September morning when, sitting en
a seat in the square, I watched the buses
roll in from Swansea and Newport and
Pontypool. What can equal the lure of
Wales ?

The "Roadfarers " Again
THAT was a truly great meeting when

the Roadfarers' Club was addressed by
Sir Malcolm Campbell . . . who gave a
thrilling and absorbing account of his water-

:

speed -boat and drew aside the veil which
hides some of the mysteries of his jet-
propelled craft. A large gathering . . . with
the enthusiasm which has ever characterised
this club since the days when F. J. Camm
founded it with other enthusiasts. And the
great thing about the Roadfarers is that it
represents every class of road user ; the
cyclist hobnobs with the man who speeds
along our roads in a Bentley or Rolls ;
there is a place for the keen motor -cyclist ;
a place for the pedestrian. And never have
I listened to a disappointing talk . . my
good friend West, the energetic secretary,

has a flair for finding
just the right type of
speaker.

" Named " Cycle

Tyres

®NE of the bad
features of the

war was that is caused
many manufacturers,
for good and obvious
reasons, to drop some
of the famous branded
tyres and concentrate
on " utility " or war

!et grades. It will be a
good day when the
old favourites return,

t `) and I gather that it
may not be long be-
fore some of them
do. Meanwhile, I
think that the tyre
makers deserve a
bouquet for the way
in which, in spite of
many difficulties, they
have given us covers
of quality and good_
wearing capacity.
Almost every week,

in my official capacity, I receive unsolicited
testimonials about the good mileage given
by war -grade covers. But cyclists like their
own particular favourites . . . so speed the
day when the wide and attractive ranges
will again be on

Harold Goodman of Avon
AN old and valued friend of mine is

Harold, who has given many years of
fine service to the Avon Rubber Company.
I was talking to him the other day and he
is glad to be back in his native and beloved
London after a wartime sojourn in Melk-
sham . . . the home of Avon tyre manu-
facturing. I know Harold as a good
committee man, for he sits on the advertis-
ing committee of the Tyre Manufacturers'
Conference .. . but years ago I worked with
him on the Advertising Managers' Associa-
tion. Genial, kindly, efficient . . . one of

4 4
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the many good men connected with the
advertising of cycle tyres.

A Bit of Salesmanship

ikDEALER'S shop . . . in a small pro-
vincial town. A customer wanting

brake -blocks and a pair of trouser clips.
Small enough purchases indeed! But im-
portant if you are a tradesman anxious to
build a business and not merely content to
hand over some goods and pocket the cash!
This dealer's shop was, from the point of
view of display and attractiveness, appalling.
No orderliness in the setting out of the
window ; no system in placing the goods
where they could be easily got at ; and no
sense of salesmanship at all. Now, the cycle
dealer may deal in a lot of small items ; it
may be hard to keep a shop tidy . . . but
it is not impossible. I plead for better
display and selling methods in the industry.
And I feel that it might he a good thing
if some trade journal ran a series of instruc-
tive articles for the edification of the dealer.
There are certain cardinal rules of selling
which apply to almost any retail business,
whether it is a grocery, outfitting or cycle
business. The cycle manufacturer has kept
up a high standard-he has not let the war
kill his initiative or his resolve to build for
to -morrow. I suggest that the retailer should
copy his good example.

A Line from Lancashire
IT is always gratifying to me when I receive
1 letters about some paragraph I have
written in this feature . . . and the other
day I had a cheery letter from a cyclist
in Lancashire chiding me that whilst I had
often referred to the beauties of many coun-
ties, and been almost lyrical over the glories
of Devon and Warwickshire and Sussex, I
had never, or rarely, given praise to the
beauty spots of Lancashire. Did I imagine
that the County Palatine was all ugliness
and cobbled, dingy streets and belching
chimneys ? . . No, my good Lancastrian.
I have ridden among the scenic loveliness
of Lancashire and know of its hidden beau-
ties. But what can one do in a short article ?
Some day, when time permits, I will write
a story of Lancashire . . . and extol those
beauties which to many are unknown. And
I shall deal with the Lancashire witches
and the fells and villages . . . and shut my
eyes to those industrial scars which so many
feel are all that Lancashire has to offer.

--.'fst4.
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Those Good Old Days
DELVING through an old address book a few

evenings ago, I came across a note regarding
accommodation at two places in Warwickshire. Com-
pletely out of date, theSe would have passed unnoticed
but for the fact that the prices were recorded, thus :

Tanworth-in-Arden, sss. a week.
Ullenhall, zs. 6d. a day.

There have been two World Wars since then, and it is
now: safe to assert that prices such as the above have
'gone, never to return. What we glibly call " the good
old days " were not all that good, in some respects. but
the cost of cycle -touring was very low indeed.

joyful Sight . . .

WHAT a delight it was, a recent week -end, to
encounter so many troops ofj boys and girls

all happily careering along on their bicycles ! They
are a very colourful crowd, thanks to the way they dress
and to the bicycles they ride, and they add materially to
the picturesqueness of the countryside and the open
road. Whether, owing to a too ambitious programme,
many of them had to " chew acid " before completing
their day's journey, I am not able to say, but that is quite
a common tendency, and such a lot of young cyclists
forget that a 20- or 3o -mile outward ride means, as a
rule, a 20- or 3o -mile homeward trip. It is one thing
to achieve a score of miles : multiply that by two, and
the result may not be quite so happy.

. . And a Sad Thought
AND here a sad thought strikes one. What

proportion of those boys and girls, who were
obviously out for enjoyment-obviously in full
possession of what the French call joie de rirre-will be
participating in the pleasures of cycling three years
hence ? To ask that question is to pose a problem
which takes some answering. My own view is that the
life of a cyclist is about three years, and then, too
frequently, the game is relinquished-perhaps because
it is found to be hard work. If only the newcomers to
the game would get into the right hands, and be taught
how to ride-really how to ride-the average life of a
cyclist would be much more than three years. The
pastime of cycling is for all ages, and, with the applica-
tion of common sense, it will serve the devotee through
all the years that physical strength endures. . . and
through all those years there can be a full programme
of sight-seeing. Then, when the evening of life comes,
what memories there are to ponder over in the chimney -
corner 1

Wonder -Bicycle
FROM this point it is quite fitting for me to proceed

to discuss a stray thought-lacking newness-
which came into my mind one day recently. I have
now been riding bicycles for over so years, yet the
magic of the bicycle is still apparent to me ; the
possibilities of the handy two -wheeler still fill me with
excitement-still make me marvel. Consider the
bicycle-its weight, its frailty, its simplicity, the extra-
ordinary low cost of its running and maintenance, its
achievements in the hands of any normal person who
knows how to ride. The speed at which a bicycle can
be propelled is remarkable ; the distances it can travel
are astonishing ; the ground it can cover is amazing ;

"Practical Mechanics" Advice Bureau. COUPON
This coupon is available until November 30th,
1947, and must be attached to all letters contain-
ing queries, together with 3 penny stamps. A
stamped, addressed envelope must also be enclosed.

Practical Mechanics. November, 1947

By " WAYFARER"

t
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its penetrative character-
istic is staggering ; its
general freedom from
trouble is " grateful and
comforting." In these
islands 'of ours-leaving
out continental touring
altogether,-the bicycle is
to be found wherever
there are roads, and in
many places where there
are no roads. It appears
in remote passes and on
the shoulders of rugged
mountains and on field -
paths and cart -tracks. The
most distant places see it,
and it.seems to pass by
magic from point to point-.
Last night the owner went
to bed some hundred
miles away from the point
where he proposes to
sleep to -night, and to-

/ morrow night he may be
another century of miles
farther on. You don't
hear the bicycle coming
or going. It is a silent
traveller, and it gives to
the man (or woman) in
charge of it a serene
outlook on life-exerciss

in its most joyous form ; mental and physical health ;
a fund of knowledge which can be obtained in no easier
way ; a form of weather-proofness which is most
acceptable. The cycle -tourist can talk intelligently of
Northumberland and Cornwall ; he (or she) can tell
you what you want to know about the Great Glen and
the Vale of Glamorgan and the Bog of Allen. He (or
she) is a travelling encyclopredia-though, fortunately,
a boastful attitude is lacking. It is the bicycle-the
wonder -bicycle --that accounts for all these things.

Two Englands
IT is well for us all to remember that there are two

Englands. There is the England of Fleet Street,
London, and New Street, Birmingham, and Lord
Street, Liverpool, etc., and there is the England of the
heart of Shropshire and Rutland and Somerset. There
is the England of the " rush-hour " in the neighbour-
hood of any of our great centres of population, and
there is the England of the lanes in any of our counties-
an England which has stood still all down the years:
serene, untouched, unhurried, asleep. There is the
England of the great main roads, and there is the
England of the secondary roads and the byways. Two
different Englands 1 It may be unfair to say that
cycling conditions should be judged by the standard
which prevails in that other quieter England-but I
do not think it is. It certainly is unfair, and quite
wrong, to judge cycling conditions by the standard
which prevails in the England that most people know
-the main -road England, the " rush-hour ' England,
the busy city -street England. It is because of the
very limited knowledge which prevails that people hold
fast to the idea that cycling has long ceased to be
enjoyable owing to the press of traffic ; they are
eonvinced too, that it is now a highly dangerous
pastime. 5We who ride bicycles at every week -end
throughout the year, and as often as possible on all
other occasions, have a true mental picture of the
prevailing conditions, and, at the cost of repetition, I
have no hesitation in saying that, by and large, cycling
remains a peaceful and highly enjoyable pastime. By
and large there is little danger, no congestion. By and
large the keynote of one's experience is of seclusion-
loneliness-rather than of uncomfortable overcrowding.
Only a fool would deny the presence of congestion at
times. But, taking the rough with the smooth, and
including the thousand cars which are said to pass a
given point every hour of the day, and the " opposite
pole " where you see two or three cars within 6o minutes,
I say that we cyclists gre still "on velvet "-and there we
are likely to remain for many. a day. Cycling is still
the joyous pastime it was so-yes, so !-years ago.

Alibi
WHEN on tour in mid -Wales during September I

rode for some miles with a young Staffordshire
cyclist, who waxed enthusiastic about a certain catering
establishment in Shropshire. It is evidently a very
popular place (and deservedly so, judging by what I
was told), and my youthful companion clinched the
matter by saying that lie had seen " Wayfarer " there
only a fortnight before. My alibi is complete : I
have not been in that part of Shropshire for at least
two years, and I have never before heard of the catering
paradise in question4

November, 1947

Pilfering
T AM extremely- sorry to hear that a certain amount

of pilfering is going on at some of our rest -houses.
One caterer told me the other day that a hot-water jug
simply ceased to exist after the visit of a cycling club,
while another caterer is greatly concerned over the
disappearance of her teaspoons. This is all most
regrettable, and I can only hope that, where cyclists
are concerned, they will bear in mind the Golden Rule
Of doing unto others as they would be done by.

No Compulsion
TT is not often that we cyclists have an opportunity
A- of expressing our views to those who do us wrong,
but a recent Sunday morning provided me with such a
chance, of which I did not fail to avail myself. A light
Motor -van, in overtaking me, did the " scraping -
act, and caused me to think things. As I went ahead,
I observed that the back of the vehicle carried the
learner's "-L," which could be interpreted as explaining
what had happened,-though, to be sure, it is not only
motorists in embryo who fail to play the game with
cyclists. Luckily, the van had to stop in obedience
to the red of an automatic signal, and in a trice I was
alongside the driver, to whom I said, very quietly:
" One of the first things you have to learn is to give
cyclists a little room." The man's reply was revealing,
if incomplete : " Well, yer see, I 'ad to." Just that !
Because of other traffic on the road he " 'ad to " continue
on his way even at the cost of endangering a cyclist.
My retort was simply this : " Oh, no, you hadn't.
There was no compulsion, and if there isn't room for
you, you must wait behind until there is ! " Then, the
brief lesson over, the lights changed, and we all went
forward.

Manners
TT has been well said that " dog does not eat dog,"
.8- and the truth of that is manifest-except as regards
the way in which certain motorists treat their brothers
of the wheel. No better example of " man's inhumanity
to man " exists. I hope, however, that the occasional
practice of " dog eating dog " will not grow in the case
of cyclists. Two recent incidents (one of them mildly
multiplied) are the reason for expressing that hope.
I am frequently overtaken nowadays, and no possible
objection can be taken to that actual event. What
is to be deplored is the habit of certain young riders
in coming as close as possible during the overtaking
act, on a perfectly clear road, too. There is not the
slightest need for this " scraping " or " skimming "
business, which is clearly a case of sheer bad manners.
The other point of which complaint may be made
relates to the habit of a few cyclists in clinging to the
crown of the road and refusing to give way so that others
may overtake in a proper manner. The most recent
case I encountered was that of a soldier -cyclist who
seemed to be welded to the white line in the centre of
the road. I rang my bell, and he refused to budge.
I again rang my bell, and still he refused to move, though
taking the extraordinary course of waving me on. As
I went by, I said to him, with considerable acidity,
that, if he would but keep to his left, he would be saved
the trouble of wasting energy on such signalling.

Manufactured Difficulty
APERSON interested in the Youth movement in the

Midlands asserted the other day that the committee
was now faced with the problem of what boys and girls
did with themselves in the evening. In the summer, of
course, many of them went out to walk, cycle, or swim,
but in the winter they roamed the streets with nowhere
to go except the public house. To my mind, this is a
manufactured difficulty, which a spot of education will
cure. Cycling is not anything like impossible on a
winter evening (nor is walking), and a lot of fun can
be obtained from riding in the dark, while there is much
to be said for cycle travel on moonlight nights. To
suggest that there is no alternative to roaming the
streets and visiting the pubs, is a policy of defeatism,
and it is not true.

History Repeats Itself
ACCORDING to The Times : " As the Rocket

(Southampton and Bath coach) was descending
Stoford Hill, it came in contact with a wagon laden
with hurdles, there not being room for the coach to
proceed, and to pull up in time being impossible."
This paragraph, taken from an issue of too years ago
(19-8-1847), suggests that there is nothing new under
the sun !

Wise Man
THE cycle repairer who does some of my very few

(and minor) jobs, told me, when last I saw him,
that he was doing his best to discourage cyclists from
having their tyres transposed from time to time, in
order to equalise wear. Owing to its position, the back
tyre is under greater stress than the front one, and
my man thinks it is a mistake ever to put the less good
tyre -on the front wheel where so much may happen

Iin the case of a burst. have long since given up the
habit of having my tyres swopped round, and feel that
there is a good deal in what this wise man says.
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Technical Courses

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

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

'I -CORRESPONDENCE COLLEGE ,

177 SOUTHAMPTON ROW, W.C.1

Principal: H. R. Light, B.Sc.(Lond.)F.c.r.s.
Director and Educational Adviser:

R. IV. Holland, O. B.E., M.A ., M.Sc., LL.D.

LABORATORY APPARATUS

AND CHEMICALS
For Experimenter and Student
Send S. A. E. for Latest

Apparatus Price List

Now in Stock (as illustrated).
Rev. Electrocors, Type 240, 4 Volt.
816 each. Post 4d.

Also Type 441, 4-24 Volts. 1716.
Post 6d.

TRADE SUPPLIED.

VICSONS & CO. (Dept. Lab,
P.M.), 148, Pinner Road, Harrow,

Middlesex.

BOOKS 
L.M.S.Ioco. Ref. Book
" Electric Model Railways "...
" Working Model Railways "
" 00 " Gauge Layout and Design ...
" Railway Modelling in Miniature "
" New Developments in Railway

Modelling," by Ed. Beal
LINESIDE BUILDING KITS :

00
... 2/3

/6... 2
Footbridge
Windmill ...
Signal Cabin ...
Semi -Detached Houses ... 7/6
Shops and Flats ... 8/6
Country Station
Concrete Gangers' Hut... ... - 3/ -

Postage extra. " 00 " or " 0 " Parts List
3d. per post.

TYLDESLEY & HOLBROOK (M.E.T.A.)
109, DEANSGATE, MANCHESTER 3

2/6
2/6
3/6

10/6

15/-

0

NEW Machinery.-Electric Motors,
Band Saws, Drilling Machine, Pumps,
Grinders, Welders, etc.-John P. Steel,
Bingley.

EXTRA CASH
.iv SiaA RE-

7-/Af E

Casting mould: deep
Bateledress

Soldiers. Aeroplanes,
Farsn.and Wild
Aoault. Can. en.
Stamped trivet:pc
for lin. Illustr,ed
Catalogue Ed

! _

TOY -CASTING MOULDS
-DEEP CUT

Soldiers, sailors, airmen, ships,
'planes, tanks, cars, farm animals,
wild animals and keepers. Sample
mould 3 6. Plastercraft Metal
Moulds.-Wall plaques, galleons,
brooches, dog ornaments, etc.
Sample mould of brooch 3 6.
German flat moulds from 3 6.
S.A.E. for List. 6d. for Illustrated
Catalogue.
NUTHALL, 69, ST. MARK'S RD.,

HANWELL, LONDON, W.7

CHEMISTRY APPARATUS
Send Stamp for

COMPLETE PRICE LIST

Special
Offer
Bunsen
Barnet

Tripod and
Useful

Glassware

12/6
Post fair!,

BECK.

(Scientific Dept. A)

60 HIGH STREET,
Stoke Newington, London, N.16

WO Stove
Cooker

Avilm's Lantern
ortable economic Paraffin

Burner. Impossible to blow out.
Complete stock purchased of
these 3 in one stove, cooker and
lantern. Manufactured of sheer
steel, not pressed tin. Without
exaggeration will really last a

lifetime. Cost £7 7s. Od. to make. 0..11 We 36,-,
cam, etc., Ia. Solid ooper model 7 extra.
DON'T WAIT TON CUTS IN smo.. Also stocks
of Telescopes and Prisnatics available 45'. up, aril

Call or write for list.
HEADQUARTER & GENERAL SUPPLIES LTD.
(Dept. PE Al 1), 196-200,Coldharbour Lane. Lo n Cc n,

S.E.5. I min. Loughborough

Master the Piano
Easily, Quickly, Enjoyably

Tu learn to play beautifully
is not difficult --- it  is
easy-with proper teaching !
Elea if you start at middle
age not knowing a note, I
CAN TEACH YOU to play
really well. By POST. :inn -

clear, Fascinating reasons, using
ordinary musical notations, no freakish
methods, enabling you to read and play
at sight any standard Musical 00111-
position. My class is seldom less than
2,000 pupils. I have taught over
78.1500 and I CAN TEACH YOU.
PROOF: Beginner, 71894. Age 24.
" Your lessons are very simple to
understand and interesting to follow."

Send for FREE BOOK and
form for free advice.

Say Moderate, Element-
ary or Beginner.

Mr. H.BECKER
(Dept. 458), 69, Fleet Street, E.C.4.

DURALUMIN AND ALUMINIL )1
SHEETS

Duralumlo 42in. x 24in. 11,1
23 swg. 42in. x 48in. -. 22/-

42in. x 72in: .. 33'-
42in. x 96in. - 44' -

Aluminium Soft, 20 swg., In sizes up to
Oft. x 41t., at 2/1 per sq. ft.

All above are carriage free.
Enquiriesfor varioussections are invited
COMPETITION CARS, urn.,

The Old MaltIngs, Nattand,
Near Colchester. Essex.

THE WORLD'S GREATEST BOOKSHOP

 FOR aciou.s
New and secondhand Books on every subiect

WE BUY BOOKS, TOO
119-125, CHARING CROSS ROAD,

LONDON, W.C.2.
Gerrard 5660 (16 lines). Open 9-6 (inc. Sat.)

SIMPLE !Baud a sapei, set S'EASY.
SURE FIRE circuits deSigned Ty .31r
George the originator of the famous
WIZAltli and tither DORSET au:a.eae,

ALL -DRY BATTERY PORTABLE
Four Valve ine,lioni and Ions Supprilet.

BATTERY FOUR. I .4v. Three wave.
A.C. FIVE. Three stave.

A.C./D.C. FIVE. Three wave.
Six Valve A.C.11).C. Amplifier.

" DORSET" 2/6 CIRCUITS
BROCHU / NIA I N large, clear-cut
black and whit, DRAW I NGS, compre-
hensive IN ST It t "IIONS, point to point
WIRING. part, 11,t, etc.
Theoretical circuit : ;al price list 2411. each.
Special " _Dorset " Chassis, Coil Packs
and Group 11, )0 r. is available from stock.
WELDONA RADIO ACCESSORIES, LTD.
Temporary address : 49, North Street,

PORTSLADE, BRIGHTON.

PRECISION CUT -THREAD
B.A. SCREWS

We zre now able to supply from stock
a range of Brass and Steel Screws,
roundhead, cheesehead, countersunk,
etc., also Nuts and Washers, all of
precision make suitable for instrument
work, engineers and model makers.
(These products should not be confused
with cheaper " rolled -thread " screws.)

Lisle on application.

Also Rook and Pinion, Gearing, etc.
Spirit Levels for Instruments.

SPENCER COMPONENTS
22 CAROLINE STREET

BIRMINGHAM 3

MATRICULATION
4 Oppetton4

-Unless you have matriculated, you
cannot even be considered for many of
the really interesting and profitable
appointments. Why needlessly hamti
cap yourself and. go through life
watching other people winning success
and security ? Whatever your age,
you can now prepare for the all-
important MatLiculation Examination
at home, on " NO PASS-NO FEE
terms. Write III/NV for our valuable
"GUIDE TO MATRICULATION,"
which explains I he easiest and quickest,
way to Matriculate-FREE and
without obligation. B.T.I. (Dept.
160), 356, Oxford Street, London, W.I.

Ask for
Leaflet No. 18/5

Speed up to
6,000 r.p.m.

B. & F. CARTER
& Co. Ltd., Bolton 5

RATCHET & REVOLUTION
COUNTERS 

4

PLANS-Vosper motor torpedo boat.
Two sheets giving every detail to build
36in. model. A splendid Job. 12(10
post paid. Cargo Passenger liner. Two
sheets giving every detail to build 36in.
model of a beautiful merchant ship.
12/10 post paid. Really new. Plans
to build 28in. elastic driven long dura-
tion speed boat. 4'9 post paid.

List 2d.
T. FITTON (Hostel specialist), 4 Ann
Terrace, Norwich Road, E. Dereham,

Norfolk.

SPARKS' DATA SHEETS
Provide detailed descriptive matter
and Full-sige Constructional Print of
Designs Tested and Guaranteed by

L. ORMOND SPARKS.
MY LATEST DESIGN :
THE UNIVERSAL PORTABLE. A
3 -valve. Plus Rect. T.R.F. Portable for
A.C.,D.C. Mains. M/L Waves. Size
12 x 6 x 71in. The Ideal Set for Radio
in any room. Amazing Power ... 2/6

THE PORTABLE FOUR. A T.R.F.
All -Dry -Portable. Medium waves ... 2/6
ALL -DRY 3 -VALVE PORTABLE.
9I/L waves. A Noted Set ... .-2/6
TINY TWO PORTABLE. Medium
waves. 2lin. Speaker _. 2/6
ONE -VALVE PORTABLE. MIL
waves. All -dry. 'Phone Sias. .. 2/6
THE EMPIRE TWO. An AR -wave
All -dry 2-Valver. Very popular ... 2/6
COMPACT TWO. Medium and Long
waves. (Batt.). Speaker results ... 2/6
T.R.F. 3-VALVER (Batt.). Medium
and Long waves. Fine results -. 2/6
FOUR -VALVE T.R.F. SET (Batt.).
As above with P.P. Output.-.. .. 2/6
S.W. SUPER TWO. (Batt.). A fine
DX receiver, widely used ... ... 2/6
MAINS SETS
A.('. TWO-VALVER (Plus Rect.).
M/L waves. at watts Output _. 2/6
A.('. THREE-VALVER (Plus Rect.).
T.R.F. Circuit. MI. waves ._ 216
A.C. SUPERHET. 3 Valves, Plus Rect.,
All -wave. 4 watts output ... 2/6
THE UNIVERSAL FOUR. A 3 -Valve.
Plus Rect. A.C./D.C. T.R.F. Set.
Md. Waves. Amazing Power _. 2/6
8 WATT QUALITY RADIOGRAM.
A.C. Medium waves. Quality rather
than range. P.P. Neg. F./B. ... 3/6
AMPLIFIERS
TWO -VALVE (Batt.) .- 2.6THREE -VALVE Ditto. P.P. ... 2/6A.C. 31 WATT. Fine Power ... 2/6
8 WATT. A.C. P.P. Neg. F./B. 2/6
8 WATT Ditto, A.C./D.C.... ... 3/6

Stamp for Full List and with Order.
COMPONENTS Alt A 'LADLE.

NOTE.-I do not have any Agents or
Branches, and my Data Sheets can

only be obtained from
L. ORMOND SPARKS (MI),

9, Phoebeth Road, Brockley, S.E.4
('Phone : Lee Green 0220.1

MAKE ISIONEE IN TOUR
WORKSHOP

Sets of clear Diagrams and instruc-
tions for making easily from readily

obtainable materials only.
1. 'roy and Model Makers'

Lathe ... 3/6
2. Toy and Table Model Fret

Jig Saw Machine 3i6
3. Ball Bearing Circular Saw 3/6
.1. Wind Charger-any Car

Dynamo ... ... 3/6
Ii. Table Model Torch Battery

°Iterated (laurel to Lighter
and B Lengths of Element
Wire

Ii, Tubular Furnit are (all
kinds) . ... 3/6
QR ANY THRIP, for 9/ -

All the above are well tested, simple to
make and as represented, and have
given entire satisfaction for nearly
six years. As represented or immediate

refund. Posted promptly.
E. .M. BARHAM. Bridge Avenue,
St. Sampson's, GUERNSEY, Cl..

3/6

AT LAST
Low priced spray gun operating from
cylinder -type Vacuum -cleaner. Sprays
paint, distemper, etc. Good results.
Ready for use when attached to screw-
top jar. 1716 post free by return,

VACU PRODUCTS, Deg'. P.M.,
16, Hawley Street. MARGATE

CompleteHOBBIESOutfits oi
at 30/-, 25/-, 17/6 and 16/6.
Saws Spring model 9/- and

241,1-1 leisgdhe.! t.,

N.W.10.

ADANA PRINTING MACHINES
Print in the odd hours with an
Adana-still the most absorbing

of crafts. No. 1 H/8
Machine 24.10.0. No.2
11/2 Machine 00.15.0.

Will pay for itselfin a month or two.
Send stamp for illus-
trated folder to Dept.
P.M.9, Adana (Printing

Raehines), Ltd., 15/18, Church St.,
Twickenham, Middx.



11118111

"Ortche Oujda -"Success
One of the following Courses taken at home in your
spare time can definitely be the means of securing
substantial promotion in your present calling, or entry
into a more congenial career with better prospects.

ENGINEERING, AERO, ETC.
Plastics-Radio-Aero Engines-Aircraft Design-
Welding-Aerodynamics-Electrical Engineering-
Television-Electric Wiring-Talking Picture Work
-Generation and Supply-Works Management-
Metallurgy-Refrigeration-Planning, Estimating,
Rate-fixing-Time and Motion Study-Aero Inspec-
tion-Automobile Engineering-Sheet-metal Work-
Engineering Draughtsmanship-Aero Draughtsman-
ship-Jig and Tool Draughtsmanship-Press Tool and
Die Draughtsmanship-Structural or R/F 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!

I tic Hee Guide also gives particulars of our
extensive range of modern Building and Structural
Courses, Building Draughtsmanship, etc. The
great post-war Building programme offers un-
limited prospects to technically trained men.

_BECOME A DRAUGHTSMAN
QUALIFY AT HOME

AND EARN BIG MONEY
Men and Youths urgently wanted for well paid
positions as Draughtsmen, Inspectors, etc.,
in Aero, Jig and Tool, Press Tool, Electrical,
Mechanical and other Branches of Engineering.
Practical experience is unnecessary for those
who are willing to learn-our Guaranteed

" Home Study" courses
will get you in. Those
already engaged in the
General Drawing Office
should study some
specialised Branch such
as Jig and Tool or Press
Tool Work and so con-
siderably increase their
scope and earning
capacity.

NATIONAL INSTITUTE OF ENGINEERING

148, HOLBOrip:1 2.90NDON, E.C.I

OVER SIXTY YEARS OF
CONTINUOUS SUCCESS

SOUTH AFRICAN BRANCH E.C.S.A., P.O. BOX 8417 JOHANNESBURG.

"PRACTICAL ENGINEERING" said-
We recommend all readers interested in improving their post wn

to apply for a copy of this valuable Book. " Success it
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 whi
owe their success to The National Institute' of Engineering

The FREE GUIDE explains :
4) Openings, prospects, salaries, etc., in Draughts-

manship, Inspection, and opportunities in all othet
branches of Engineering and Building.

How to obtain money -making technical qualifica Lions
through special RAPID FULLY -GUARANTEED
COURSES

Write now for your
copy of this remarkable
publication.
A.M.I.E.E., A.M.I.Mech.E.,
A.M.Brit.I.R.E., A.M.I.PE.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.Mun. & Cy.E. M.R.San.I.,
A.M.I.S.E., A.F.R.Ae.S.,
London B.Sc., Degrees.
Fully guaranteed postal courses for
all the above and many other
examinations. Fully described iv
the Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS-OR NO FEE

FOUNDED 1885 --FOREMOST TODAY - OVER 100,000 SUCCESSES

We definitely guarantee that if you fail to pass the, examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fee will be returned in full and without question, This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we are able to offer. Founded
in 1885, our success record is unapproachable.

Why not fill in and post the attached coupon NOW for further
details and Free Authoritative Guide to openings in Engineering
and Building ? This book contains a mine of valuable anctexcl
information and may well prove to be . the turning point in
your career.

PROMPT TUTORIAL SERVICE GUARANTEED.

FREE COUPON
To NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29), 148, Holborn, London, E.C.1.
Please forward your FREE Guide to

NAME
ADDRESS

My general interest is in : (I) ENGINEERING (Plana Cross agamst
(a) AERO (3) RADIO (4) BUILDING the branches in which
(5) MUNICIPAL WORK you are interested.)

The subject or examination in which I am especially interested is

To be filled in where you already have a special preference.
(rd. stamp only required if unsealed envelope used.)


