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A CUP FOR
DRAWING BOARDS

W300

People are amazed when they learn of the variety of
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 London, Birmingham, Manchester,
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Demand is heavy,
so place an

order NOW

NEWNES PRACTICAL MECHANICS 109

For the "far-seeing" cyclist

The NEW PHILIDYNE
CYCLE DYNAMO LIGHTING SET (TYPE '1')

The NEW 8 -Pole Dynamo (Type 7422) weighs only
9 ounces yet is rated at'6 volts, .5 amps and provides good
bright light even at walking pace. Particularly smooth
action, free from pulley drag or " snatch ". Self-lubricat-
ing. Polished aluminium finish.

The NEW Headlamp is smart, streamlined and is de-
signed to take flat battery for parking and traffic halts.
Switch for either battery or dynamo connection to both
lamps is sited on top of lamp. Finished in black lacquer
with chrome -plated rim and polished reflector.

The NEW Rearlamp is a component part of the
dynamo. Lens is of heavy plastic, unbreakable
in normal use, prismed internally with smooth
convex exterior. Polished aluminium finish.

PRICE complete with twin -flex cable and clips 43 /6.

Made in Great Britain, a product of clana

PHILIPS ELECTRICAL LIMITED
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2

BRANCHES AND SALES DEPOTS AT BIRMINGHAM, BLACKBURN, BRISTOL, CARDIFF, EDINBURGH, GLASGOW, LEEDS, LIVERPOOL, MANCHESTER, NEWCASTLE, NOTTINGHAM, SHEFFIELD
(1- h.31?"

MODEL
SHIPS' FITTINGS

NOW OFFERED from stock
in Northampton, London and
Manchester . . .

SHIPS' FITTINGS. A range
of forty Ships' Fittings, each
one beautifully finished and
nickel plated, ready for easy
assembly.

THE MARINE MOTOR for
Motor Boats up to I metre
in length, works on dry battery
or accumulator, 6-8 volts,
weight IS ozs. Price 3716.

SCALE MODEL
STANCHIONS, in hard brass,
unequalled for accuracy and
strength-scale inch to I foot.

Write now for Catalogue : (SFI12) Price 6d. which gives prices and particulars
above fittings and other models available.

(MY112) Price 6d. " How to Sail a Model Yacht."
(LI12) Price 6d. Stock list of Model supplies.
(RSI12) Price II-. How to build a lin. scale

L.N.E.R. Flying Scot.

of the

BASSETT - LOWKE LTD.
NORTHAMPTON

*London Showroom : 112, High Holborn,W.C.I.
Manchester : 28, Corporation Street.

* Customers in London are invited to visit our Showrooms where our Technical Staff is, at your
service.

THE " "TEN" PRECISION
SAW TABLE

FOR CROSSCUTTING, RIPPING,
GROOVING, MITREING,
BEVELLING, ETC.

" THE MACHINE FOR THE CRAFTSMAN "
Takes 10in. saw spindle. Runs in heavy ball bearings. Parallel rise and fall table
with rack feed and canting table for bevelling, etc. Right- and left-hand mitre
and fence slides. Officially approved saw guards. Long ripping fence with fine

adjustment. Calibrated mitre fence.
SIZE OF TABLE l8in. x I4in.

SUPPLIED AS A BENCH MODEL AS ILLUSTRATED OR FULLY MOTORISED
ON STAND WITH ADJUSTABLE MOTOR BASE.

MOTOR SUPPLIED IN SINGLE, 3 PHASE AND D.C. SUPPLY.
Illustrated Leaflet and full details FREE on application.

S. TYZACK & SON LTD. TOOL AND
1

MACHINERY SPECIALISTS

341-345 OLD STREET, LONDON, E.C.1
Telephone: Clerkenwell 4004-5-6 Telegram : Tyzgar, Finsquare
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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 Construction
Building Specifications
Business Training
Business Management
Carpentry
Chemical Engineering
Chemistry, I. & 0.
Civil Engineering
Clerk of Works
Coal Mining
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

Moto 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 Civil Service
Educational Examinations.

(I.C.S. students preparing for Examinations 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
cbligation 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

Ufe 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.

January, 1948

THE "FLUXITE QUINS "
AT WORK

"All fixed with FLUXITE!"
cried 00,

" Oh, let's see it working, please
do."
" Turn it off !" shouted EE,
" You can't do this to me.

You've soldered the darn thing
askew !

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

With Fluxite joints eau be " wiped"
successfully that are impossible

by any other method
Used for over 40 years in Government works and by leading
engineers and manufacturers. Of all Ironmongers-in tins,
lOd., 1/6 and 3/-.

ak TO CYCLISTS ! For stronger wheels that
IV will remain round and true, here's a time -
tested tip. Tie the spokes ,where they cross
with fine wire AND SOLDER. It's simple-
with FLUXITE-but IMPORTANT.

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

pressure.

Price 1/6 or filled
2/6.

ALL MECHANICS WILL HAVE

FLUXITE
IT SIMPLIFIES ALL SOLDERING

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

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

Tools YOU Should have
The " AEROMATIC "
Soldering & Brazing Torch

A general purpose low pressure gas torch with high

pressure performance. Only needs connecting to any
ordinary gas tap. No maintenance, no .adjustments, no

lighting back.

SIMPLE - FOOLPROOF - EFFICIENT

Sent complete, as illustrated,
on receipt of 37I6d. with order.

The "CRYSTAL"
Spray Gun

The ideal tool for all painting jobs from a
model to a car. Also for house painting,
distempering, etc. Connected to any standard
vacuum cleaner it will produce professional
results without mess, waste or effort.

The " Crystal "Spray Gun will be forwarded
by return, post free, on receipt of 751 -
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 3/6 extra.

Dept. P.M.

TRADE
ENQUIRIES

INVITED

DOMESTIC SUPPLY COMPANY
341, REGENT'S PARK ROAD, LONDON, N.3
(Near Finchley Central Station) Tel: FINchley 5190
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A PELMAN
TRAINED MIND

WHY, amongst the brainiest and
most successful men and

women in England to -day, are
there so many Patna/lists ?

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

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

What Pelmanism Does
Pelmanism brings out the mind's

latent powers and develops them to
the highest point of efficiency.

It eliminates such defects as
Shyness Timidity
Depression Indecision
Forgetfulness Pessimism
Indefiniteness Procrastination
Morbid Unnecessary

Thoughts Fears
which interfere with the effective
working power of the mind, and
it develops such valuable qualities
as :-
-Courage -Initiative
-Judgment -Ambition
-Optimism -Reliability
-Perception -Confidence
-Will-Power -Self-Control
Your Unsuspected Self

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

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

(Apply for Services Enrolment Form)

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

Remember -Everything you do is
preceded by your attitude of mind.
The Pelman Course is fully

described in " The Science of
Success." The Course is simple
and interesting and takes up very
little time ; you can enrol on the
most convenient terms. The book
will be sent you, gratis and post
free, on application to :-

PE LM AN INSTITUTE
(Established over 50 nears.)

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

Callers welcomed.
PELMAN(OVERSEAS)INSTITUTES : PARIS,
176; Boulevard Haussmann. AMSTERDAM,
Dainrak, 68. NEW YORK, 271, North Avenue.
New Rochelle. MEL BOURNE, 396, Flinders
Lane. JOHANNESBURG. P.O. Box 4028.
DURBAN, Natal Bank Chambers (P.O. Box
1480). DELHI, 10, Allpore Road. CA LCUTT t4,

102, Clive Street.

DO YOUR OWN DEVELOPING
,AND MAKE YOUR OWN PRINTS

Johnson
Photographic

Chemicals
will help you to get the best results. You will have
much more pleasure from your hobby if you do
work yourself. Have you tried AZOL ? It is a

developer for winter snapshots.
AZOL is 'a one -solution liquid developer. It is very
easy to use. All you have to do is to .add water.
quarter of an ounce of AZOL diluted according
instructions will develop two
eight-exposare zi x 31 films. Z 0L

the
fine

A
to

You can buy AZOL from any
good Photographic Dealer in Is the developer to
3 -oz. bottles. It brings out the detail.

use.

For FIXING make a point of using Johnson Liquid Acid
Hardening -Fixing instead of plain hypo. It cleans and

brightens the negatives and hardens the film.

For PRINTS you must try the new UNIVERSAL
developer. Gives better, brighter pictures on all makes
of Gaslight and Bromide papers. Contains the new

Chemical 242 for avoiding stains and markings.

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

SPECIAL OFFER OF FRACTIONAL H.P.

'ethic Motors
Made to Government
specification by world-
famous manufacturers

-410V-

IDEAL FOR SHOE REPAIRING MACHINERY,
WOODWORKING MACHINERY, LATHES,

GRINDERS, POLISHING
BUFFERS, ETC., ETC.

A LIMITED
NUMBER

AVAILABLE

ORDER NOW

These motors have
been converted
from rotary
transformers and
are now avail-
able to the public

at a fraction of their
original cost. The

motors are new, sturdily
built and reliable in use.

They are ideal for a large range
of domestic and commercial uses

where a constant -speed motor is
required. Orders will be dealt
with in strict rotation. Money re-
turned if not satisfied. ONLY
Size 111 In. x 6 in. x 6 in.
Weight 18 lbs. approx.
Output 119th M.P.

approx.
Speed 2,000 R.P.M.
Voltage 200/250 A.C.

(plus 3/- for postage and packing)

TO THE SERVICE MANUFACTURING CO. LTD., 144 Station Road, Hendon, N.W.4

Please send me Electric Motor(s) as advertised.

I enclose Cheque/Cash/Postal Order, value f

NAME

ADDRESS

Our latent Model is
a REAL RADIO
RECEIVER, which
is lilted with a
PERMANENTCRYSTAL
DETECTOR.
WHY NOT HAVE
A SET IN YOUR
OWN ROOM OR
AS A STAND-BY ?
-9/8, post 8d.
DE LUXE RE-
CEIVER in poi-
lishoi oak cabinet.
1816 post 8d.

Spare Permanent Detectors, 2,- each. When or-
dered separately, 2/8. Postage, 3d.
.0003 Pm -set Condensers, V-, post 3d. Headphones,
brand new. S. G. Brown, CLE.C1., etc.. 16/-, 231-,
and super-sensltive, 30/- a pair, postage 6d.

111

HIGHSTONE UTILITIES
CRYSTAL SETS

MICROPHONES
Just the thing for Impromptu concerts, room to
room communlmtlon, etc. Bakelite table model.
81; Suspension type, 813. Post 8d. Super Model
on stand, 12/8. Pitting Instructions included.
Mike Buttons, 2/8. Transformers, CO. Public
Address Transverse current Mike, 97/6, post 1/-.
All microphones have transformer incorporated.

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

BELL TRANSFORMERS
These guaranteed trans-
formers work from any
A.C. Math, giving 3, 5
or 8 volts output at 1
amp., operate bulb,
buzzer or bell. Will

supply light in bedroom or
larder, etc. PRICE 71... Post 8d.
BELLS for use with either the

above or batteries, 8/-. Post N.

SOLDERING IRONS
Adjustable Bit,- all parts replaceable and fully
guaranteed. 200/250 v.. 80 watts, 9/6 130 watts,
19d6 post 8d. Small Soldering Irons, for use
on gas, 1/4. Post 4d. Resin cored solder for may
soldering, 8d.. packets, or 11b. reels, Bi-. Postage
extra.

Sparking Plug Neon Testers with vest
pocket clip, 2/6, post 3d.

Ex-R.A.F. 2 -valve (2 -colt) Microphone
Amplifiers as used in plane inter -corn.,
in self-contained metal case, which in
turn is housed in a useful wooden box,
10/- each (less valves), post 1/-.

Field Intercommunication Sets, ready for
use, complete with ringing hand generator,
bell, signal lamp, morse key, relay and
all necessary jacks and switches. Con-
tained In a strong metal case with circuit
diagram. 25/- each, cars. 2/6 ; 47/8
pair, cars. 2/6. Telephone hand generator,
with handle, 9/6post 1/6. Bell, 4/6, post 6d.

Hand Microphones, with switch In handle,
and lead, 3/6, post 6d.

Headphones, reconditioned and in good
order, 5/6 a pair, post 6d. (better quality,
7/6 pair). These 'phones and mikes can
be used with telephone sets above.

New Headphones, 10/- a pair, !Kist 60.
Balanced armature type (very sensitive),
15/. a pair, post 6d. New Single Earpieces,
3/6. Bal. armature type. 6/-, post 4d.
Headphone cords, 1/- a pair, post 3d. ( 14
per 100). Replacement bands for head-
phones, 1/-, post 4d. ( E4 per 100). Wire
bands, 6d. per pair ( 52 per 100). Rotary -
Transformers, 12 v. input in sound -proof
cabinet, for Car Radio, etc., will also
light 2.25 w. lamps in series, 22/6 each,
carr. 2/6.

Rola Bin. P.M. Loudspeaker and cabinet
with volume control, 41, post 1/6.

METERS, 600 m/a., 3in. m/c., 15/-;
D/r 40/120 mia., 2in., rn/c., 11/-; 2.5
amp., 2in., Thermo coupled, 4/- ; 20 amp.,
2lin., mil, 7/6 ; 15 volt. 21im, m/e., 12/0 ;
30 amp., 61n., m/1 Switchboard mounting,
35/-; 6,000 v. ;thin., vale, 13/10/-. All
postage extra.

SEND 14. S.A.E. FOR ILLUSTRATED
LIST B.P. OF USEFUL ELECTRICAL
ACCESSORIES. Money refunded if not
completely satisfied. Letters only. Please
inehldc postage ; ally excess will be
refitlided.

HIGHSTONE UTILITIES
58, New Wanstead, London

E. I
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COMBINATION

BREAST DRILL
"RAND -NEW DESIGN
AFFORDS THESE
UNIQUE FEATURES
Can be used as a Hand or
Breast Drill.
Breast pad adjustable for length
and can be revolved for use on
knee, etc.
2 -speed easy -change totally en-
closed gear box.
Operating handle adjustable -
3 positions.
The whole job is beautifully engineered
and constructed -bearings are self -
oiling phosphor bronze. Ball race takes
drilling pressure. See it at your local
toolshop or write for illustrated leaflet.

PRECISION
HAND
DRILL

lin.
capacity.

RATCHET
SPANNERS
(150 Stock

sizes).

Universally
Jointed

SOCKET
SPANNERS

18 Stock
sizes.

4 -BLADED
POCKET
SCREW-
DRIVER

ADJUSTABLE
BREAST PAD

TWO -SPEED
GEAR BOX

All Leycools are entirely ori-
ginal and patented designs.
Send for illustrated literature.

LETTONSTONE
JIG & TOOL CO., LTD.
Leytool Works, High Road,

Leyton, London, E.IO.
Telephone: Leytonstone 5022-3.

4tpERSP
, c 

viEtiE "

We are OFFICIAL STOCKISTS of
" PERSPEX " and " CRINO-

THENE," carrying large stocks for
immediate delivery at CON-
TROLLED PRICES.

"PERSPEX in Clear and Coloured,
in flat sheet from 1116in. 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 1725

MODEL ENGINEERS
FOR THE TURNER :

Lathes, 31 and 4f S.S. Bench Millers. Drilling Machines.
FOR THE WOODWORKER :

Wood Turning Lathes, 2}" and 51" 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.

LABORATORIES
of all branches of industry are
equipped with the finest
apparatus and chemicals obtain-
able. We suggest you consult

us for your requirements.

Send 2d. for Latest Student Price Lists
and Order Form.

" Easy Home Chemistry for Boys "
21- (post 4d.)

Electrotors (Electric Motor)
No. 240 ... 816 (post 4d.)
No. 242 ... 1016 (post 4d.)
No. 441 ... 1716 (post 6d.)

(All supplied with Pulley.)
Lists Id. S.A.E. Trade enquiries invited.

VI CSO NS & CO.,
Dept. " P. M."

148, PINNER ROAD,
HARROW, MIDDLESEX

A Fine Set
The verdict of many satisfied con-
structors using the famous DORSET
Circuits.
NOVICE or EXPERT. These circuits
are TOPS. Each manuscript contains
very detailed instructions, easy to read
black and white drawings, point to
describeding, every step and stage

NO RADIO EXPERI-
ENCE necessary.

DORSET 2/6 CIRCUITS
each

A.C. or A.C./D.C. 5 -valve three -wave
superhet. with pick-up.
ALL DRY BATTERY PORTABLE.
4 -valve. med. and long.
BATTERY FOUR. Three -wave super -
het. 1.4 or 2volt valves. (A real
humdinger on short.)
A.C.ID.C. 6 -valve AMPLIFIER for
mike and pick-up. inc. pre -amp.

DORSET COMPONENTS
specially designed for above.

Chassis. Coil packs, Group Boards.
I.F. Transformers, Chokes. Mains
Transformers. Speakers, etc.

Hot Spot " battery soldering outfits.
Send ld. for list. Theoretical circuits,

21d. each.

WELDONA
RADIO ACCESSORIES LTD.
38, Gloucester Road, BRIGHTON.

MIDLAND INSTRUMENT CO
EX -GOVT. AMPLIFIERS, contains
two valves. triode and Q.P.P. Also
four transformers, key switch, on/oil
switch, resistors and condensers, etc.
Contained in metal cases 7in. x 51n. x
4Iin. Operates from 2-v. and 120-v.
Ideal for.. loudspeaking intercom or
pickup amplifier, etc. Brand new in
wood transit cases, with instructions.
30/- post free. Ditto less valves, 15/-,
post 1/,
MOVING COIL NIETERS. attractive
2lin. sq. flush, 0-300-v.. ditto 0-20-v.,
brand new, boxed, 10/- each. Thermo-
static switches, 2,6. Voltage regulators,
2/6, ditto with H.T. rectifier, etc., 3/6,
GENERATORS, output 12-v. at 500
or 750 watts, output 24-v. at 350 or 500
watts, brand new, 30/- each, carriage
5/- extra.
SPARK COILS, 6 to 12-v. input, fitted
trembler and condensers. giving approx.
lin. spark, superior job, brand new,
12/6, post 9d.
ELECTRIC MOTORS, 12-v. 1/3-h.p.
fan cooled, lin. shaft, fitted reversing
switch, brand new, 30/-, carr. paid.
GUNSIGHT PROJECTORS, contains
four high grade lens, suitable for
enlargers, epidiscopes, etc., lamp
holder, etc., 20/-, post
SOLENOIDS, 12/24-v. fitted plunger,
2!-. Ditto, more powerful, 3/6.
MERCURY PRESSURE SWITCHES,
adjustable 0-10-lbs. sq. in., _handles
1-h.p. A.C., }-h.p. D.C., differential
and cut-out degree scale, brand new.
boxed, 17/6. post 9d.
SEXTANTS, bubble type, MK -9A.,
fitted clockwork computor, condition
as new, complete in bakelite cases,
£5/10.
AIRCRAFT COMPASSES, type P-11,
alcohol float, in wood transit cases,
perfect condition, 40/-.
TELEPHONE SETS, consists of two
combined microphone and earpieces,
25ft. connecting wire, giving perfect
communication, complete set. no
batteries required, 12/6, post 6d.
Hundreds of other interesting Radio,
Electronic, and Mechanical items, send
for our current lists, 2d. with s.a.e.
Orders over 30/- post free. No C.O.D.
under 20/-.

Moorpool Circle,
Birmingham, 17.

Tel. HARborno 1306 or 2664.
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Whatever your soldering job, in your home
or workshop, you will prefer to use Ersin
Multicore Solder. No extra flux is re-
quired. Multicore is the simple and pre-
cision method of making sound soldered joints for all household
purposes. Just apply it simultaneously with the soldering

iron; the three cores automatically provide

6d
CARTON
shown above

correct proportions of flux to solder.
Workshop Sizes 4/10 - 6i9 each

MULTICORE SOLDERS LTD.,
Mellier House, Albemarle Street, London, W.I.

Tel.: REGent 1411.

The Characteristics Tell !

TYPE ' K

For details of other S. G.
Brown Headphones (prices
from 251- to 60,-) ask for
illustrated Brochure "P.M."

S. C. BROWN, Type K '
Moving Coil Headphones, with
the following outstanding
characteristics, supply that
High Fidelity Reproduction
demanded for DX work,
monitoring and laboratory
purposes, etc.

NOTE THESE CHARACTERISTICS.

D.C. RESISTANCE, 47 Ohms.

IMPEDANCE, 52 Ohms at 1,000 c.p.s.

SENSITIVITY, 1.2 x 10-11 Watts at

I kc.--.0002 Dynelcm2,

Descriptive Literature on request.

PRICE £5.0.0 PER PAIR.

Supplies now available.
Order from your Local Dealer.

HEADPHONES WHICH UPHOLD BRITISH PRESTIGE

Phone : ACOrn 5021.
4 04.2,-,-WWtic*rta

VICTORIA ROAD, NORTH ACTON, LONDON,W.3

Modelcra ft's No. IL
MAGAZINE & LIST

Price 1/- Post Free

The articles by leading experts in
every branch of the craft are of
absorbing interest. But it is for the
fascination' f the fields of opportunity
opened up by the list that many
modelmakers subscribe. to our Maga-
zine and List. It comprises nearly 45o
items, plans, kits and accessories for
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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. 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 Tractio n 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. Mug. 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.

& 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. Aero Engines
R.A.F. (Maths,) Navigators' Licences
Pilots' Licences Aeroplane Design
A.R.B. Licences Meteorology

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

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

WE DEFINITELY GUARANTEE
" NO PASS NO FEE "

If you are earning less than ill) 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 enlighten ng guide to well -paid posts NOW-FREE and without obligation.

BRITISH INSTITUTE OF FAGIREERING TECIROLOGY
410A, SHAKESPEARE HOUSE, 17, STRATFORD PLACE, LONDON, W.1

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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BY THE EDITOR

Link Between Inventors and Industry
MOST large industrial houses possess

their own research departments, and
many research associations have al-

ready been established which confine their
activities to particular industries or types of
product, but there has long been a need for
a research organisation whose resources are
readily accessible to the small industrial firm,
whatever its trade, and to the independent
inventor of limited means, who seeks an
adequate division of the profits deriving from
the exploitation of his idea or invention.

The recent formation of a new research
and development organisation, known as the
Amalgamated Research and Development
Company, Limited, fills this need, and in
addition provides between industry and inven-
tors and inventions a new link through which
the translation of ideas may be accelerated to
the state of production.

Unlike most other development under-
takings, the Amalgamated Research and
Development Company, Limited, does not
intend to limit the scope of its work to any
one particular trade. Its main objects are to
develop, through the initiative of its own
workers or from suggestions and commissions
from outside, new products for industry,
which may involve the development of new
processes and new designs and to obtain by
a greater co-operative effort between scientific
workers, engineers and business men, a more
efficient use of scientific knowledge and en-
deavour.

The structure of the Amalgamated
Research- and Development Company,
Limited, which is a private company, is con-
ventional in that it has stockholders and a
board of directors, but written into the
Articles of Association are unique provisions
for a generous division of profits as between
the capital which is underwriting the acti-
vities of the company, and the scientists and
inventors who may be associated with it.

Initially this company has been set up with
the financial backing of Associated British
Engineering, Messrs. Dawnay, Day and
Company, Industrial Bankers, and the
General Mining Industries, Limited, of South
Africa, but the shareholders' interests are
likely to be extended to include industrialists
in other parts of the Empire.

Naturally enough it is expected that, to
begin with, the work undertaken by this
company will be designed in the main to in-
crease the business activities of the engineer-
ing firms with which it is associated, but one
of the main objects of the enterprise is to
encourage independent inventors to take
advantage of the opportunities which this
company offers for their ideas or inventions

to be developed and commercially exploited.
An inventor whose idea is developed and
eventually marketed by this company will be
protected by an agreement assuring him of
an agreed percentage of the eventual profits
accruing from the exploitation of his inven-
tion.

The directors of the company are
Percy Fraser, O.B.E., A.R.C.S.,

D.I.C., F.I.B.P.; the Hon. Alexander Camp-
bell Geddes, O.B.E., M.C., A.R.I.S.M.,
B.Sc. (London), Charles Loraine Hill and
John Montgomerie Hopkinson.

At present, the engineering and chemical
engineering research units are housed at the
engineering works at Staines, recently
acquired from Lagonda, Limited, an affi-
liated company. Existing well-equipped
experimental shops and laboratories have
been put at their disposal. The registered
offices of the company are at Duke's Court,
32, Duke Street, St. James's, London,
S.W. t.

Broadcast Reception in Schools
IN a report which preceded the establish-

ment of the School Broadcasting Council
for the United Kingdom it was stated that
the great weakness in the School Broadcasting
Service is the quality of the reception in the
schools. An investigation showed that a
correct standard of reception only applied to
zo per cent, of the schools, is just tolerable
in 50 per cent. and quite unsatisfactory in
3o per cent.

The method of installing the apparatus is
usually the cause of the trouble. Correct
installation is as important as the selection of
the apparatus itself. The Council has, there-
fore, arranged for a school at Tottenham to
be equipped with a demonstration installation
to show the best current practice. The in-
stallation may by arrangement be visited by
members of the Education Committees, Dir-
ectors of Education, School Architects and
others concerned. A non -technical descrip-
tion of the installation has been prepared and
copies may be obtained from the Council
from 55, Portland Place, London, W.I.

Electrical Queries
IN spite of repeated announcements herein
-L that our Electrical Query Service is tem-
porarily suspended, we continue to receive
large numbers of them. Apparently, because
in our query section we publish replies to
electrical queries, readers presume that we
have reintroduced it. That is not so. Each
month we publish a selection of interesting
queries which have been answered through
the post. They do not represent current

queries, but answers to questions received
when our electrical service was in being. The
readers who asked the queries answered,
of course, received their replies through the
post at the time.

Improvements in Bicycles
IT has been considered up to three years

ago that the bicycle had become a stan-
dard piece of apparatus, and that there was
little room for improvement. During the
war, however, many inventors have given time
and thought to improvements, and large num-
bers of these are now in the production stage.
High quality bicycles to -day incorporate some
of -the new alloys, effecting a saving in weight
of some pounds. Although bicycle manu-
facturers do not always state the weights of
their range of bicycles, it is known that
tourist bicycles fully equipped may weigh

- over 3olb. This, of course, is very much
less than the old Ordinary which weighed as
much as 701b. Before the war one or two
Continental makers produced bicycles made
entirely of duralumin, and one such machine
weighed just over 151b. It was, however, so
"whippy" that the advantage of light weight
was lost. Under the stress of pedalling the
frame twisted badly, giving rise to great fric-
tion and the derailment of the chain.

Dynamo hub gears, car -type lighting
systems incorporating batteries, stainless steel
rims, thief -proof devices, more comfortable
saddles, more scientific frame construction-
these are but a few of the improvements now
available. Up to the present, however, no
one has yet produced a perfect thief -proof
device, and a fortune awaits the inventor who
can circumvent the cycle thief. Some thou-
sands of bicycles are stolen every year and
never recovered. It is impossible entirely to
foil the cycle thief since some of them have
highly organised the nefarious " business " of
picking up unattended bicycles. They even
run lorries and may collect during the day 5o
or 6o bicycles, which are stripped down, dis-
tinguishing marks removed, and reassembled
with different mudguards and fittings.

It is truly a fact that when the police do
recover a stolen bicycle it often happens that
the owner is unable to give a correct descrip-
tion of his machine. Few cyclists keep a
note of their frame numbers.

I once ran a competition in The Cyclist
for thief -proof devices and published in that
journal a selection of the most ingenious. Few
of them, however, were really effective. One
of the latest devices makes use of a yale key,
which locks the wheels, so that the machine
cannot be wheeled away. Of course, a thief
could carry the bicycle away.
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Electric Water Heating Practice
Types of Systems Converting Existing Installations : Thermostatic Control

MORE than half a million electric water -
heating installptions are now in daily
use in Britain. These range from

the. simple immersion heater installed in
the conventional domestic hot-water storage
tank to the large commercial installations
having capacities of many hundreds of
gallons to supply hot-water requirements of
large blocks of offices, cinemas and so forth.

While the majority of hot-water installa-
tions conform to standard practice, so many
diversions are possible in order to provide
highly efficient installations that a wide
variety of types of electric water heaters are
made to suit particular requirements.

Types of Systems
The chief types of electric water -heating

By G. A. T.

EVanvon Poe

(g) Electrode boilers, which are beyond the
BURDETT, A.M.I.I.A. scope of this article.

No general rule can apply as to which
system is adopted, since each proposed
installation must, after careful inspection, be
judged on its merits.

Cold water

,Cold Water

Main

Storage

Ten*

systems are:
eHoW ter

(a) Immersion heaters, which are installed Outlet
in the existing hot-water tanks in a hori-
zontal position to provide hot water to one
or more outlets. These may, in certain cir-
cumstances, also be installed vertically.

(b) Circular types of immersion heaters
which are always installed vertically in exist-

ing cylindrical hot-water tanks and provide
hot water to one or more outlets.

Both of the above types may be used
solely as electrical systems, or may operate
in conjunction with a back -fired solid fuel
boiler or independent solid fuel boiler of
the " Ideal " pattern.

(c) Self-contained storage water heaters,
factory inade, which serve one hot-water
outlet.

(d) Self-contained storage water heaters,
also factory made, which serve one or more
hot-w,ater outlets.

(e) elf -contained storage water heaters
(factory made) which are connected to exist -

b

Fig. 3.-Types of immersion heaters. (a)
Cement filled sheathed element type. (b) Flat
bladed type. (c) Removable core type with
thermostat. (d) Removable core type showing
core removed. (e) Sectional view of Metrovick

Torribar sheathed element.

ing installations and operate in conjunction
with solid -fuel, back -fired or independent
boilers.

(f) Self-contained water heaters (factory
made) which are combined solid fuel storage
tanks and electric water heaters and may be
used in dual form or independently.

Feed
Ripe

Return Flow

8

Fig. 1.-Diagram of a simple
hot-water system showing how
cold water from storage tank
flows down the return pipe to
the boiler, where it is heated,
and rises up the flow pipe and
is drawn through the expansion
pipe upon the opening of a tap.
A circulating system is created
through the boiler and storage
tank, which are linked as a
complete circuit by the flow and

return pipes.

Hot-water Systems
Main essentials of a hot-water system are :

Boiler, storage tank, cold -water cistern with
ball valve, overflow expansion and connect-
ing pipes. Cold water flows at mains pres-
sure into the cold -water cistern, the height
of the water in the cistern being regulated
by the ball valve, and should this fail to
operate when the water is flowing, the over-
flow pipe prevents damage
from flooding. Cold water
by force of gravity, flows
down the feed pipe, Fig. t,
fills the boiler storage tank,
flows down the return pipe
to the boiler and is forced,
by gravity, up the flow pipe
and eventually finds it own
level in -the expansion pipe,
as predetermined by the
position of the ball valve.
Water in the pipes is main-
tained at a pressure de-
pending upon the " head "
of water between cistern,
tank and boiler.

Should one of the outlet
taps be opened cold water
will flow, due to the press -
sure of the system. When
the temperature of water is
raised its volume increases.
Increase in volume of water
is at the rate of approximately
4 per cent. from tap temper-
ature to boiling point. A
given volume of water (for
instance t pint) w h i c h
weighs about x when
cold will weigh less when
heated.

Being lighter, hot water
also rises to the top of a
vessel as it is heated. This
is due to the heavier cold
water sinking to the bottom
of the vessel and forcing the

(A) Protective sheath
(C) Magnesium oxide insulators

(B) Nickel -chrome element
(D) Non -corrosive metal terminal



January, 1948

lighter and warmer water to the top. This
principle applies in the domestic hot-water
system. When the boiler fire is lighted the
temperature of the water in the boiler is
raised and increases in volume. This is
forced up the flow pipe into the storage tank
by the colder and heavier water " falling "
down the return pipe. This system of
primary circulation continues during the
whole time the boiler fire is alight and heat
is applied to the water flowing through the.
boiler. Unless water is drawn off at the out-
lets or the boiler fire carefully regulated, the
water in the storage tank will tend to boil
and hot water and steam flow out of the
expansion pipe.

Difficulty of heat control is one of the
chief disadvantages of domestic solid fuel
systems.

Converting Existing Installations
In London and S.E. England, which are

hard -water districts, hot-water storage tanks
are usually rectangular in shape and are made
of 16, 14, k and 3/16in. gauge galvanised iron
sheeting.

In Manchester and other soft -water dis-
tricts, galvanised iron tanks cannot be used
for the chemicals in the water would corrode
the metal. Instead, light gauge copper tanks
are employed. For strength, these are cylin-
drical in shape with domed top and concave
base.

The hot-water installation in a small house
is simple and normally supplies three hot-
water outlets: Bath, bathroom basin and
kitchen sink. Fig. 2 shows a simple layout
of the small installation from either a back-
fired or independent boiler, with each outlet
supplied from the expansion pipe.

Such an installation does not, for electrical
conversion, require much, if any, alteration
to the pipe work. Many small installations
of this nature, while they may at first glance
appear to -be piped as in diagram, upon inves-
tigation are found to have " short cuts " for
reasons of economy in plumbing. The most
usual " short cut " consists of bleeding "
the main flow pipe from the boiler to supply
the kitchen tap (Fig. za). When the solid
fuel boiler is in operation this method has
the advantage that small quantities of hot
water can be drawn off direct from the boiler
a few minutes after the fire is lighted,

although the user has
not the storage tank
capacity from which to
draw.

When an electrical
conversion is made where
the flow pipe has been
bled, the user cannot
satisfactorily draw off hot-
water supplies. More
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often cold water only is drawn and flows
from the cold -water tank via the boiler, the
boiler, of course, not being in operation. This
pipe, XY, Fig. 2b, should be removed and a
new pipe (dotted lines) installed from the
expansion pipe direct to the kitchen hot-
water tap, Fig. 2b. Alternatively, a small
storage heater, gallon capacity, may be
fitted over the kitchen sink in addition to the
immersion heater in the tank. The main
tank then supplies bath and wash basin, and
the small storage heater supplies the kitchen
sink.

Expansion
Pipet

Feed

Basin

Beth

Sink

Iii

a

Return

Ekultf__._

using electric immersion heaters compared
with the factory -produced storage hectr, is
the reduction in capital cost.

One 3kw. immersion heater (Fig. 3), com-
plete with thermostat, costs approximately
£7 los., exclusive of purchase tax, and is
quite suitable for the standard 22-3o gallons
storage tank. A 20 -gallon facto.,y-produced
self-contained storage water heater costs about
three times this amount.

Work is entailed in fixing and plumbing
the immersion heater type, particularly when
the tank is lagged, but the initial cost of the

Expansion
Pipe

FeerL,_.

Basin

11-117-76F-rfil
Bath/

b

Sink

d

X -Y
Return

Boiler

Fig. 2.-(a) Solid fuel hot-water system showing the correct method where each draw -off point
has been taken from the expansion pipe. (b) Shows how in some cases one tap, usually supplying
the kitchen sink, is bled from the flow pipe. The section XY is removed and a new pipe (dotted

line) is inserted.

Existing water -heating systems in small
modern houses are rarely difficult to convert,
and pipe work is necessary only in those cases
where the kitchen tap is taken direct off the
flow pipe.

Secondary Circulation
All secondary circulating systems, towel

rails, hot-water radiators and such equip-
ment, must be cut off when electrical conver-
sions are made. Radiators can be isolated
with suitable valves for use only when the
solid fuel boiler is alight, and the same with
towel rails, although electric towel rails often

provide a better alternative to
the use of the hot-water system
for heating towel rails.
Converting Existing Systems

Chief advantage of converting
an existing hot-water system by

converted system is still far below the self-
contained type.

Inspecting the Existing Tank
Before deciding to fit an immersion heater

or circulator in an existing tank, a thorough
inspection must be made to ascertain the
condition of tank or cylinder, whether a
secondary circulation is connected to the
system, and whether any hot-water outlets
are connected to the, boiler flow and return
pipes. If the tank is rusty inside, a new tank
will be necessary, because disturbance caused
by fitting the immersion heater would still
further shorten its life.

Internal rusting is usually apparent by the
appearance of white spots on the outside.
Where it is not practicable to renew the
tank, it is best to leave well alone, not to
carry out an electrical conversion, and on no
account to touch the white spots. The alter-

native then is to install self-
contained electric wafer
heaters.

If a new hot-water storage
tank is purchased, it is advis-
able to choose a good one of
at least kin. plate, which will
last for many years.

T h e immersion heater
should, of course, be fitted

Fig. 4.-Water heater thermo-
stats. (a) Typical A.C. thermo-
stat. (b) View of head, showing
coin adjustment slot. (c) Typical
D.C. thermostat. (d) Close-up
view of typical head showing
mercury vacuum switch ani

temperature adjustment.
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into a new tank before fixing the tank into
position.

Before removing the inspection cover of
an existing tank, whether it has been decided
to fit an immersion heater or not, a new
gasket should be purchased, because rarely
can the old gasket be refitted. Such an
inspection cannot be made of a copper cylin-
drical type of tank, for there is no inspec-
tion cover ; but as a copper tank does not
rust, usually it can be assumed that the tank
wall is suitable for conversion.

Position of Immersion Heater
Immersion heaters may be fitted either

horizontally or vertically in the tank. Hori-
zontal mounting is almost invariably used for
rectangular shaped galvanised tanks. In fact,
unless the immersion heater is specially
designed for vertical mounting no attempt
should be made to install it other than in a
horizontal position.

If the whole of the contents of the tank
are to be heated, the immersion heater must
be fitted a few inches from the bottom, since
the water below the heater remains at the
incoming temperature, e.g., approximately
45 degrees Fahr., and will not be heated,
Where an excessively large tank is installed,

cylinder, due to lack of head room, which
must be sufficient to allow the heater to be
paced in or withdrawn, circulators for
external fitting may be used.

Principle of the Thermostat
The thermostat performs two functions:

To measure the temperature of the water and
to control the current to the heater. This
is 'achieved by a sensitive element which
operates a switch. Normal position of the
switch in water -heating types of thermostats
is " On." Therefore, current flows through
the heater immediately it is switched on from
an external source.

The sensitive element of the thermostat
normally employed for water heating consists
of a bi-metal rod which, upon expanding,

(b) The complete assembly of
flange, immersion heater,
thermostat and drain cock.

very hard -dater districts 16o deg. Fahr. is
the limit, unless the heater is specially
designed for hard -water districts.

Local electricity supply authorities and
municipal authorities often require a
maximum setting of 34o deg. Fahr. where
the heater is their property.

When purchasing a thermostat it is
important to remember that a thermostat
designed for A.G. (alternating current) will
not operate on D.C. Most A.G. thermostats
incorporate micro -gap switches, but if used
on D.C., arcing will occur and the switch
will burn out and possibly weld the two
contacts together. If the current were not
switched off owing to the thermostat not
operating, due to welded contacts, damage
from overheating of the water would occur.

D.C. thermostats usually operate on the
mercury vacuum switch principle where no
arc can occur (Fig. 4). This switch, which
is more expensive than,A.C., is universal and
can be used on both D.C. and A.G. A.C.
thermostats having micro -gap switches can
be made to operate on D.C. by placing a
suitable condenser across their terminals, but
this method is not completely satisfactory
because the condenser may break down and
the thermostat will burn out.

d c

Fig. 5.-Special three-way flange. (a)"Exploded" view, complete, with drain cock. An elliptical hole must be cut in the tank (template is
supplied by the makers). (c) Screwing' the immersion heater into the flange. (d) This type fitted to a tank.

the capacity of which exceeds normal require-
ments, it is not always economical to heat
the whole contents, in which case the
element should be fitted higher, its actual
height depending. upon the maximum amount
of hot water required.

The position of the thermostat also is
important. Where this is incorporated in
the immersion heater flange there is, of
course, no alternative position. Otherwise,
the thermostat should be mounted about
6ins. from the heater in the same horizontal
plane. Below this position it will not
" switch off " because the temperature will
not reach the predetermined figure at which
the thermostat is set. Above this level it
will operate too early, for the contents heat
up from the top of the tank downwards.
The thermostat must not be placed in the
hot-water stream immediately above the
heater.

The circulator type of immersion heater
must, of course, be fitted in the top of the
tank, Fig: 7. This should be placed in the
most convenient position, and where no
inspection cover is available care must be
taken to ensure that the position chosen will
not be fouled by pipes. Normally a copper
cylinder is free of internal piping.

Where circulators cannot be fitted into a

opens the switch contacts which are held
together by a spring. To give a range of
predetermined temperatures from 90 deg.
Fahr. to 200 deg. Fahr., an adjustment is
incorporated in the switch portion or head
of the therrpastat. Adjustment is made with
a coin or similar " tool " (see Fig. 4).

Although a thermostat will break a circuit
at its predetermined setting, e.g., i6o deg.
Fahr., it will not re -make the circuit until
the temperature of the water drops to 15o
deg. Fahr. This characteristic is termed
its differential, and is the difference between
cutting -out and cutting -in temperatures.
Differential varies between different types of
thermostats, but for water heaters is usually
about so deg. Fahr.

When setting the thermostat, considera-
tion must be given to the " hardness " of the
water. In Manchester and district the water
is soft, but in London and most southern
districts it is hard. The " degree " of hard-
ness can be obtained from the local water
authority. In soft -water districts where little
or no scale is formed, thermostats may be
pre-set up to 190 deg. Fahr., which gives
the maximum effective storage capacity, but
in hard -water districts r7o -deg. Fahr. is
the recommended maximum since at this
temperature most scale begins to f..,rm. In

Fitting a Heater
Where an inspection cover is available

this should be removed by unscrewing each
bolt, after first marking both tank and cover
to ensure that it is replaced in exactly the
same position. Having decided upon the
position of the heater and thermostat, a tem-
plate is cut and the tank accurately marked.

A special tank -cutter should be used and
saves a lot of time and trouble. This con-
sists of a special tool having a twist drill for
making a pilot " hole, followed by a tank -
cutter for the final hole.

The flange is then bolted to the tank-
brass bolts only should be used to prevent
corrosion-and the immersion heater and
thermostat screwed in, using a small quan-
tity of jointing material. A new gasket
should be obtained for the inspection cover
and a mixture of red lead and white lead
or special jointing paste used to complete the
joint.

Special flanges, made in various forms, are
available to overcome the disadvantage of
removing the inspection cover. Here a
special hole is cut, the flange is pulled on to
the tank and the work is now complete
(Fig. 5d).

(To be continued)
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An Adjustable LiAhtinA Stand
A Useful Accessory for the Amateur Photographer

By L. C. MASON

EVERY photographer, sooner or later, is
tempted to take some pictures by artifi-
cial light. Whether he already knows

it or finds out from experience, results soon
show that controlled lighting is the key to.a
successful picture, be it a portrait or a still-
life study. It is essential to be able to adjust
the lights to produce the desired effect of light
and shade before the exposure is made. When
taking photographs by ordinary room light-
ing this oan be done to a certain extent by
moving the subject, but the range of such
movement is generally limited by considera-
tions of background and camera distance.

The obvious alternative is movable lights,
and the stand illustrated is sufficiently versa-
tile in its movements to enable it to be used
in a great variety of positions, giving com-
plete control of the lighting. The design
and construction are both simple and con-
ventional, the actual stand being made of
wood with metal for the adjustable clamp
and reflector. The three pieces forming the
stand are cut from a length of tin. by tin.
timber, planed to shape and sandpapered to
a smooth finish. Both joints in the base are
straightforward mortice joints, the one form-
ing the " T " shaped base being glued. It
is worth while taking some pains over the fit
of the upright in its slot in the base, as it
is very convenient to be able to pull this out
to pack the stand flat for storage or trans-
port. It should fit tightly enough to make
sure that there is no risk of the lamp fall-
ing out in any position. The stem of the
" T " forming the base has a sin. hole
drilled at the end for use with a stiff wire
hook, by which it can be hung from the pic-
ture rail or the top of a door. Less elegant
and convenient, but probably as effective
would be a loop of string.

Protection to polished table -tops or wall
paper is afforded by fitting three small rub -

ber feet to the base.
Finish on the woodwork
is a matter of taste, but
if a surface other than
plain wood is required it
should be remembered
that the finish will have to
withstand a fair amount
of handling.

Constructional Details
The wooden upright

carries at its top end a
metal strip through which
passes the clamping
screw. This screw is a
short length cut off a tin.
bolt. Choose a bolt with
half an inch or more of
plain shank below the
head and drill a hole
through the plain part of
the shank so that one side
of the hole almost cuts
into the start of the
thread. The size of the
hole will depend on the
rod selected to hold the
reflector-about kin. dia-
meter is suitable. To start
the drill on a rounded
surface first file a small
flat on the shank, then
centre -punch the spot
where it is desired to
start the hole.

" Sight " the drill
through the middle of the
shank, keeping the hole
as square as possible with
the bolt. Cut off the
bolt head with any un-

Steel Plate Screwed
To Wooden Upright

Washer

Plate For Lampho/der

Solder

Washer

Bolt Ordled For
Lamp Support

Pod To Flt Drilled
Hole In Bolt

Clued In Slot

Fig. 1. --Details of the component parts for the
adjustable flood -light stand.

The completed flood -light stand, with all -metal reflector.

Wing -nit

less Fit
To slot

necessary part of the shank, and "also any
excess threaded portion. Procure a wing
nut and two washers to fit (Fig. 1). The order
of assembly is: pass the rod through the hole
in the bolt, slide on a washer from the
threaded end, pass the bolt through the hole
in the stand upright, fit the second washer
and screw on the wing nut. The nut will
try to draw the bolt through the hole in the
plate, pinching the rod tightly against the
washer. The rod carries the lamp holder on
a pear-shaped plate to which it is soldered.
Both this plate and the one on which the
clamping bolt is mounted can be either of
stout sheet brass or steel, a strip '}in. wide
and about 8in. long being sufficient to make
both parts. A useful source of material for
such jobs as this is an old brass name plate.
These can occasionally be picked up quite
cheaply from junk dealers or sign writers. A
generous flat, half an 'inch long, is filed on
the rod where it is to be soldered to the
plate to provide a strong joint. The hole in
the plate is a bare iiin. diameter to fit the
standard lampholder. This plate and the
base of the reflector are both clamped under
the shade -ring on the lampholder. A thick
cardboard washer between the two ensures
a snug fit. The base of the reflector, which
is held by the lampholder, is merely the
bottom of a cocoa tin. This has a spun -over
edge, giving it a useful stiffness.

Metal Reflector
The reflector itself is of sheet zinc. Sheet

tin could be used, or aluminium-with its
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advantage of lightness and good surface.
However, in this case tin was not available,
so zinc was chosen for ease of solder-
ing. The diagram (Fig. 2) shows the
reflector laid out in the flat before
bending, the dimensions given being
suitable for most purposes. It can be
bent to form a plain cone, of course, if that
is preferred to a series of flats. To form
the bends cleanly, mark off the lines along
which it is to be bent and lay a steel ruler
along as if it were intended to score through
with a knife. Press the ruler down heavily
with one hand while lifting the metal against
the edge with a slight pull with the other.
Start the bending by dealing with the left
hand one first, working from left to right.
This ensures having a flat piece to grasp to
be bent up each time, which will be found
much easier than trying to bend an already
shaped area. The two surfaces at the join
-one inside, one outside-are tinned and
sweated together. Bend in the bottom tabs,
tin their outer surfaces and sweat to the tin -
base.

A coat of paint inside is desirable to make
the most of the light, especially if sheet zinc
is used, as this goes very dull after a time
particularly on exposure to the heat of a

Fig. 2.-The developed layout of the metal
reflector.

The component parts, less reflector, ready for assembling.

high -power bulb. Either plain white or outside adds greatly to the appearance, hid -
aluminium paint is suitable, a matt surface ing surface marks or irregularities in
being quite effective. A coat of black enamel soldering.

January, 1948

Cardboard Reflector
A much lighter type of reflector, though

not so durable, can be made from thin, white
cardboard such as Bristolboard. The same
measurements apply as for the metal one,
except that the soldering tabs at the base are
omitted. The best way of mounting this
reflector is to attach it to a miniature edition
in metal, which is held by the lampholder
in the same way as the all -metal version.
The same diagram of the reflector in the flat
is used, making the length from neck to
outer edge aM. only, as indicated by the
dotted line at " X." This is small and light
enough to be cut out of a piece of cocoa tin.
Before bending for the flats, punch or drill
two small holes in the middle of each flat.
These are for attaching the cardboard reflec-
tor by means of wire fasteners from maga-
zine bindings. Collect sufficient fasteners
before punching the holes, so that they can
be used as a guide for the spacing of the
holes. After completing the tin adapter, fit
it over the neck of the cardboard reflector,
prick through the punched holes in the tin,
insert the wire staples and clench over inside.

The only dimension at all fixed is the dia-
meter of the hole in those parts which fit on
the lampholder, but as a guide, the lengths
of the wooden pieces in the stand illustrated
are: base, 6in. ; base cross -piece, toin. ; up-
right, 3M, above the base.

Electrical Drainage of Soils
THE electrical drainage of fine-grained,

water-logged soils for stabilizing exca-
vations and cuts is dealt with in " Building
Research Technical Paper No. 30-The
Application of Electro-osmosis to Practical
Problems in Foundation and Earthwork,"
published recently by H.M.S.O., Kingsway,
London, W.C.2, price ninepence, by post
elevenpence.

This report has been prepared at the
Building Research Station, D.S.I.R., and
deals with work undertaken mainly in Ger-
many during the war. A laboratory investi-
gation of the electro-osmosis in soils is now
being carried out at the B.R.S., in order to
supply an adequate theoretical background
for the application of the method to particu-
lar practical problems. This work will form
the basis of a further report.

The action of electro-osmosis consists in a
forced movement of the water in fine soils
from one electrode sunk in the ground to
another. The negative electrode is designed
as a drainage well and the moisture is com-
pelled to flow into it so that it can then be
pumped out. In the paper various practical
applications are described, such as a railway
cutting, bridge foundations, a U-boat pen at
Trondjhem, and a tunnel.

The method is particularly applicable to
toils of the silt type, which cannot be treated
by normal ground water -lowering methods
and which are difficult to deal with in excava-
tions because of their tendency to flow even
on flat slopes. Experience has shown that
the application of electro,osmosis is both
economic and effective with silt soils.

It has been noted that the one hand

the- possibilities of electrical drainage are
often over -estimated and that on the other`
hand the importance of the method is some-
times belittled. It is not intended for or
suited to the extensive removal of moisture
from large masses of soil, since this entails
an unecomomically high consumption of cur-
rent. The amount of water removed is not a
measure for the usefulness of the method.
What is more important is that, by proper
placing of the electrodes, the flow of the
water is directed away from the face of the
cut.

The possibility ..of decreasing the earth
pressure behind sheet piling is discussed, and
a note on the cost is also included. For
large excavations an energy of between 0.4
and r.0 kilowatt hours per cubic metre of
material excavated has been found to be
required. For a very small excavation the
energy amounted to about to kilowatt hours
per cubic metre,
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"Enterprise Scotland
A Few Afterthoughts on This Interesting Show

By THE MARQUIS OF DONEGALL

IN my opinion, " Enterprise Scotland "
was far better organised and laid out
than " Britain Can Make It " from the

ordinary layman's point of view. True,
" Britain Can Make It " was so vast that it
was difficult for the planners to do anything
but shepherd people round in herds. But
there was undoubtedly a gaiety and nonchal-
ance about "Enterprise Scotland " that was
regrettably lacking in " Britain Can Make
It."

Of course, as usual, it is rather heart-
rending to find the majority of the goods on
display to be "For Export Only." But I take
the view.-very personal view-that I would
rather see the things, even though I cannot
get them, than not know what goes on.

You wandered down Princes Street and
saw all those things that they make in Scot-
land, such as 'cashmeres, tweeds, and quite a'
lot of machinery labelled " For Export Only."

Now you might think that I am being face-
tious when I start my talk on the Exhibition
by saying that one of the things that im-
pressed me first was the Fishing Flies. Per-
sonally, I am a very incomplete angler, and I
never realised what a work of art these flies
can be. The presentation was extremely
good, because they were suspended from a
tree, so to speak, and in front of each one
there was a magnifying glas's so that you
didn't have to pick up the glass and focus it,
but could study in detail with the minimum
of trouble.
Model Ships

Of course, the models of ships were superb
and interesting to the land -lubber by the
very attractiveness of their show -case display
and historical biographies. It was a display
of famous ships that were built in Scot-
land.

Sirius was the first ship built to cross
the Atlantic by steam alone and was built
by Menzies of Leith in 1838. The Char-
lotte Dudas (1802), the first successful
steamship, built at Grangemouth. The

Comet, which was the first
successful passenger ship in
Europe, built in Port Glas-
gow in 1812, and the Bullolo
which directed operations on
the D-day Invasion.

There was also an enor-
mous model of the Queen
Elizabeth with a plan of her
up above and a model town
in front of her. This was
to show the comparison
between a floating town and
a town on land. Another
thing that struck me was
that it seemed odd to see all
the jewellery entirely un-
guarded and looking - I
didn't try-as though you
could grab anything that you
wanted to.

The revolving toys, inside
red and yellow giant bricks,
were enough to drive any
youngster from eight to 8o
crazy. The whole inter -
revolving business on a re-
volving turn -table . . . just
to make it more difficult . . . and fascinating.

A considerable emphasis was rightly laid
on mining, and that occupied a whole sec-
tion. One two -ton block, especially hewn,
representing 36 hours of a miners produce,
was given as a display of the pits concerned.

A model oft the main hydro -electric
scheme-the Turnmel-Garry-to culminate
in the Pitlochry dam and power -station was
given in a very graphic form.

There is a lot more to be said about this
particular subject, and I found it absorbing.

The entrance hall, with the shields of the
Burghs as a decoration, was extremely inter-
esting ; and also the large compass which
showed where prominent Scotsmen have
spread all over the world. For instance,
Carnegie, in the United States ; Stevenson,

Household appliances, mats and baskets were among the numerous exhibits.

11

A dough mixer, of new design, shown at the Exhibition.

in Samoa; Livingstone, in Africa; Byron,
in Greece ; Campbell, in India ; John Galt, in
Canada ; and Cameron, in Russia.

In the next room there was a map of Scot-
land on the ceiling with the various chief
tcwns flashing up as points of light.

There was a model of the " Denny
Brown" stabliser, to prevent ships rolling.
After that the display of model shins which
I have already described.

Perhaps I should mention the statue of
12th -century King David made entirely of
cartridge -paper.

It would be ridiculous to try to describe
the entire range of articles which were dis-
played in " Enterprise Scotland." You would
have found precisely the . same range in
"Britain Can Make It " or in any other
exhibition of goods all over the world.

They did, however, make great play of
things that are exclusive to Scotland. For
instance, the display of Scottish tartans was
extremely well done in the Hall of Fashion.
Cascades of Royal Stuart, McGregor, Doug-
las, Macintosh and McLeod, draped from
way up above, with a Niagara Falls impres-
sion. It was an impressive blend of tradi-
tion and modern nudities of fashion.

Hydro -electric Scheme
I would just like to say a few words about

the hydro -electric scheme.
The North of Scotland Hydro -electric

Board's area water -power resources are cap-
able of supplying at least six million units
more than the nearly four million units of
electricity which Scotland annually con-
sumes.

The Board was set up in 1943 to develop
hydro -electricity in Scotland and will eventu-
ally produce some 738,000,000 units. The
Scotsman will tell you that the various
schemes will bring household electricity to
over to,000 potential consumers in the
remote Highlands and in the Islands as well
as supplementing domestic supplies else.,
where in Scotland.

The idea is to provide cheap electricity
out of the undoubted water -power of Scot-
land for encouraging new industries-especi-
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ally industries requiring large bulk supplies
-and through the Central Electricity
Board's grid will add to the resources of
the industrial belt of Scotland.

A great expansion is planned in the coal -
mining industry in Scotland to take place
in the Forth basin and, to a lesser extent, in
South Ayrshire. This is dramatic, and will

probably take time. It will mean in the east
a rise from 16,000,000 tons to 20,000,000
tons of coal per year with more than 15,000
additional workers in the pits. It will
also mean houses, shops, food trans-
port, public services and recreational
facilities for up to too,000 persons, which
is the expected increase in the population

over the next 4o to 5o years.
Altogether I came to the conclusion that

" Enterprise Scotland " was neater, cleaner
and better organised, from the tourist's point
of view, than any of the great English exhibi-
tions, including " Britain Can Make It,"
that I have had the privilege of writing
about.

Observations
Interesting Scientific Facts About Everyday Topics

By Prof. A. M. LOW
(Continued from page 93, December issue)

NATURE demands constant change to
secure life. Lhave a garden in which
grass seeds were planted at a cost

of a week's earnings. I found that the net
result in no way resembled the illustrations
upon the packet ; indeed I have produced
a crop of food which only appeals to the
type of animal I never patronise. Let me
save you the trouble of suggesting that I
have any personal use for thistles !

I have watched these things, I mean the
thistles not the donkeys, and I find that it
takes countless thousands of seeds to produce
one really good thistle on a bare patch of
land. The interesting thing is that this seems
a similar manner in which the human
stomach is employed. Here we have un-
believable wastage, but as in the case of more
quickly living creatures the means provided
to secure this wastage are of unlimited com-
plication.

Just imagine all the functions which are
necessary for you yourself to secure that out
of every two lettuces you eat the micro-
scopically useful portions shall be extracted.
Then think of the wonderful fashion in which
some seeds are supported by a parachute -like
structure which possesses all the attributes of
a well designed girder bridge, so that the
wind can be quite sure to remove the seed
without fracture.

To our ignorant minds it seems strange
that so delicate a mechanism should be neces-
sary to secure an end through a whole series
of wasteful processes, and it is for this reason
that I always feel that waste cannot really
exist other than in our ignorant minds. Then
we realise with the physicist that matter is
indestructible and begin to think what part
is played by fertilisation, and what would
be the characteristics of the ultimate thistle
were specialisation to take place instead of
casual dissemination ?

We believe that the answer to this prob-
lem is indicated by creatures like the elephant
and giraffe which have specialised in order
to retain life within their fold and which,
in consequence, are definitely dying out. So,
surely science should tell us how we can
accelerate, not direct, the processes of nature
and devise a method of breeding from both
plants and animals which gives us selection
without extinction. Dr. Voronoff found one
answer.
Cost of Millions

AN amateur inventor, and they are the
best, telephoned me to say that he had

found how to light ,gas fires without
matches. Lie then proceeded to describe the
well-knowrrdevice of a very, very fine plati-
num wire carrying at intervals little blobs
of spongy platinum.

It is, of course, an example of catalytic
action and I tried to explain this when he
asked me if the result was due to friction and
what would be the cost of zo or 3o lb. of the
material.

I pointed out that he might have to arrange
another lease -lend loan before he could sup-
ply many people with a few yards of heavy
platinum rod, and then I told him how this
principle has been applied to mines and even
to submarines.

The great trouble always used to be that
hot gases or hydrogen gases in mines dis-
turbed gas indicators as much by theiretem-
perature as by their chemical composition.
The problem was solved by making a balan-
ced indicator using one platinum wire and
one glass wire. Both expand at the same
rate, so only a difference in expansion due
to the presence of escaping gas would cause
the bell to ring. Platinum was always used
for sealing in glass tubes before new alloys
were discovered for expanding at the same
rate, so that no cracking would occur.

Burn it Twice
IT is astonishing how uneconomical we are

in order to satisfy our demands for savag-
ery. Look at the way we chew half raw
steaks and choose live fish. Is this not a
throw -back to animalism? Certainly it is
very wasteful.

A coal fire is abominably destructive of
many hundreds of valuable medicaments, oils,
scents, tars, lipsticks and many other things.

I saw the result, a few years ago, of some
experiments Inade on the incubation of chick-
ens and it was well established that more
lived when warmed by coal fires. No doubt
something to do with the variations of tern-.
perature which encouraged the chicken to
harden itself, as under natural conditions
when the mother leaves the nest.

Think of the common candle. Light it
and place a small tube with one end at the
centre of the flame and the other end sticking
outside the flame by a few inches. You will
find you.can light the gas which comes off the
flame centre because it is just unburned
hydrocarbons, most of which go to waste. It
was perhaps a little test like this Which
resulted in the incandescent mantle.

Peace from Submarines
THIS peace has nothing to do with the

excellent scheme which Russia has
brought out for opening new trade routes
under the sea. I am thinking of the queer
cellular, putty -like plaster with which Ger-
man submarines were covered at one time in
order to keep in the oscillations of sound so
that the noise, or even voices, could not be
picked up by electric listening gear situated
in anti-submarine vessels.

A very similar plaster can be spread on
roofs, ceilings and walls. Even on to girders.
The idea is to prevent the appalling con-
catenation of loathsome noise from which
we all suffer. How I wish we could teach
everyone that no one wants their noise!
Voice is largely used to express thought. Do
I wish, other than in a few cases, to sense
everybody's thoughts ? You may say that
they would do me good. Maybe, but I can-
not shut my ears, and we all know that there
are occasions when to shut the eyes is a mat-
ter not only of policy but of good manners.

Britain's latest jet fighter, the 600 m.p.h. Supermarine "Attacker," has recently successfully
completed one of the most difficult tasks-the landing -on and taking -off from the deck of an
aircraft carrier. Our illustration shows the "Attacker" landing on the deck of the aircraft

carrier " Illustrious" during recent trials.
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The Elements of Mechanics
and Mechanisms 3

HE quantity of matter which any bodyT contains is called its volume. A piece
of iron measuring 6in. x 6in. x 6in.

has eight times the volume of a piece
measuring 3in. x 3in. x 3in. A body
containing 6 cu. in. of matter contains
twice the quantity of a piece containing 3 cu.
in. It is important to remember, however,
that the mass of a, body is not always in
proportioh to its volume. For example, a
piece of wood containing so cu. in. would
contain less matter and therefore have less
mass than a cubic inch of platinum. For-
tunately we have a ready method of estim-
ating the masses of different bodies. We
know that gravity attracts bodies in propor-
tion to their mass, and therefore when any
two bodies containing the same quantity
of matter are placed in the pans of a pair
of scales they "will be equally attracted by
the earth and will, of course, balance one an-
other irrespective of their size.

Now the strength of the earth's attrac-
tion for a body is called its weight and
therefore mass is usually measured by
weight. The unit of mass or standard of
weight is a piece.of platinum kept in London,
copies of which are preserved in various parts
of Great Britain.

What is the difference between mass and
weight ?, The quantity of matter in a body
or its mass cannot change, no matter whether
it be at the Equator, the Pole or any other
part of the world, or even on the earth or
on the moon. Weight, however, does vary.
For example, a body weighing 2000Z. at the
Equator would weigh about zosoz. at the
Pole. The weight of a body increases by
about '-tooth in passing from the Equator
to the Pole. The mass of the body, how-
ever, would be exactly the same at both
places. Thus, we see that the weight of
a body is used only as a measure of its
mass, and it is not to be confused with mass
itself.

Momentum
If a cricket ball and a cannon ball of the

same size are moving with the same velocity
it will be found more difficult to stop the
cannon ball. The reason for this is that
there is more force in the cannon ball than
in the cricket ball, just aS there is more heat
in a quart of water than in a pint, though
both may be of the same temperature.

We can therefore see that in studying
bodies in motion it is necessary to consider
not only the mass of the body 'in motion
but also the velocity with which it is moving.
If a sib. piece of iron were moving at the rate
of 'ft. per second it is said to possess a cer-
tain quantity of motion. If it were moving
at the rate of zoft. per second it would have
twenty times the quantity. Also if a body
weighing solb. were moving at the rate of
'ft. per second it would have ten times the
quantity of motion of the body weighing sib.
and moving at the same rate.

The quantity of motion possessed by a
moving body is measured by multiplying the
weight of the body in pounds by its velocity
in feet per second. The answer obtained
is the momentum of the body.

The unit of momentum of a moving body
is the quantity of motion possessed by a
body weighing sib. and moving at the rate
of 'ft. per second.

By F. J. CAMM
(Continued from page 83, December issue)

For example, a body weighing 'cwt. mov-
ing at the rate of 9ft. per second will have
double the momentum of a body weighing
Icwt. and moving at the same velocity.

Composition and Resolution of Force
We have seen that force is that which

moves or tries to move a body, or which
changes or tries to change the motion of a
body. In dealing with forces it is sometimes
convenient to represent them by lines drawn
on paper. We must however, know three
things about the force. One,..the point of
application of the force. Two, the direction
of the force, and three, the magnitude of the
force. .

All bodies are made up of particles, and
by the point of application of any force we
refer to the position of that particle of the
body on which the force acts. This particle
can be represented in our force diagrams by
means of a dot, which will also indicate the
point of application.

When a force acts on a body it moves or
tends to move the particle on which it acts
in a certain direction. The line upon which
the particle moves is called the direction of
the force and if a line be drawn from the dot
in the direction in which the particle is
caused to move it will represent the direction
in which the force acts.

We measure the magnitude of a force by
stating how many pounds weight it can sup-
port. For example, the force exerted by a
man's arm may be measured by the weight
he can lift with it. If a weight is sus-
pended on a steel spring or a piece of elastic,
it will stretch the spring or elastic until it
pulls the spring down and the spring pulls
the weight up with equal force. Therefore,
the number of pounds in the weight is the
measure of the force the spring is exerting.

If, on 'the diagram, we fix a line of a
certain length and agree that it shall repre-
sent a force of tlb. the magnitude of any
force can be represented by drawing as many
of these lengths as there are pounds in the
force.

Now hang a weight of z1b. on a spring
balance. There is thus a force of 21b. hang-
ing downwards and it may be represented by
drawing a line from the point of applica-
tion and twice the length of our standard
line representing a force of !lb. If we
place on the spring balance a second weight
of 21b. this force will act in the same direc-
tion as the first and we can therefore draw a
line of a length twice that of the first. Thus,
the line represents a force of 41b. acting in
the same direction. If we put a 41b. weight
in place of the two 21b. weights it will be
observed that the pointer on the scale marks
the same place as it did before. Here we
have one force equal to two others, each
producing the same result. This single
force is called the resultant of the -two others,
and its magnitude is found by adding the
former forces together. For example, three
men pulling on a rope in the same direction,
one with a force of soolb. the second with

'a force of I solb., and the third with a force
of zoolb. would together exert a total force
of 4501b. This can be called the resultant
of the three forces.

Individual forces, however, may not always

act in the same direction. They may act
in opposite directions. Attach a slb. weight
to each end of a piece of rope passed over a
pulley. The part of the rope at the top of
the pulley -is subject to two opposing forces.
If the piece of rope is cut into two pieces o:
equal length and loosely tied together. these
two opposing forces, if the knot is loosely
tied, would pull the knot apart. The two
forces in such a case are said to be in equili-
brium. Forces in equilibrium are said to be
equal and opposite.

If the balance of the forces is destroyed by
adding more to one of them the two weights
will not remain in equilibrium and they will
be out of balance. The magnitude of the
two forces acting in this way is found by
subtracting the lesser from the greater.

Forces Acting in Parallel Lines
Forces which act in the same direction but

not in the same straight line are referred to
as parallel forces. They may be repre-
sented by lines of a length equivalent to the
force exerted and drawn parallel to one an-
other. In the case of the two unequal
weights suspended over the pulley they will
be equal in their effect to a force of 21b.
This force is the resultant of the two forces,
and it is found by subtracting the two as
mentioned before.

Forces Acting at an Angle
A good example of forces acting at an

angle with one another is when two persons
endeavour to strike a ball at the same
moment, one urging it into one direction,
and the other in a direction at right -angles
to it. The ball will obviously travel in a
line representing the diagonal of a square.

Later on we shall explain how calculations
are made in connection with forces, and it
will be necessary to deal with the parallelo-
gram of forces, the parallelogram of veloci-
ties, the triangle of forces, the polygon of
forces, etc.

Resolution of Forces
It has been shown that several forces may

be combined and that we are able to find a
single force or resultant which is equal to
several forces acting either in the same direc-
tion or in opposite directions.

It is also possible to resolve a single force
into two or more other forces, whose com-
bined effect will be that of the original force.
This is known as the resolution of forces.

The Second Law of Motion .

The first law of motion has already been
explained. The second law discovered by
Newton deals with what would happen if
no force acted on a body. The second law
says: When a force acts upon a body in
motion, the change of motion is the same
in magnitude and direction as if the force
acted on the body at rest.

We may consider three cases under this
law. Firstly that in which the forces cause
motion in the same direction, secondly that
in which the forces act in opposite directions,
and thirdly that in which the forces act at an
angle to one another. -

(To be continued.)
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Some Aspects of Mathematics
A Discussion of the Laws Stated by Simple Expressions and Equations

MATHEMATICS can be an interesting
subject quite apart from its uses in
solving all sorts of problems.

Of course, the difficulties will remain. We
must first know something on " how to do
maths." before setting out to inquire if it
has a " meaning." That is always a task
demanding concentrated effort. We may
recall what Archimedes told a royal pupil
who found the process of learning slow and
arduous : " Let us proceed, for there is here
no royal road for kings."

But this writer has always thought the art
of " symbolic reasoning " could be given a
little more colour even at school-were
teachers not hampered by the syllabus to be
covered in a given term. He remembers
one of his teachers at a technical college ; a
specialist in his subject, who had the rare
gift of " putting over " the most difficult

+C

-#X -X 4x -x

By H. R.

C, the capacitance of a condenser ; self-
induced E.M.F./Rate of Current -change =a
constant L, the self-inductance, etc.

The " Straight-line Law "
If Y is directly proportional to X, a graph

connecting the two is a straight line (Fig. ta)-
hence linear law.

The intercept on the Y-axis (the value of
Y when X= o) is at a point c units above the
origin ; if below the origin (Fig. ib), this
would be written -c units. Thus one form of
standard linear equation, is :

Y=bX+c.
E.g., Y=2X+4, or - 2X -4.

The constant " c " ( + 4 or -4, etc.) simply
defines where the graph crosses the Y-axis.

The constant which we
have been discussing,
however, is " b." If c = o,
our graph will pass
through the origin (Y =o,
when X =o), Fig. lc, and
the equation then reduces
to :
Y = bX, eg., Y 2X,
where b =2.

Therefore, Y/X = b
the tangent of the angle
61 in Fig. i-if X and Y
are measured to the same
scale. Obviously, X Y=
the constant b, wherever

on the graph the ratio is found, and,
b =tan 0=the slope of the graph.

V

-Y -V -y
(a) (b) (c)

Fig. .i.-The simplest graph : that of a " linear equation."

themes. Before we knew it, we could differ-
entiate and integrate quite complicated
functions.

The aim of this short article is not anything
of that kind. It will be more in the nature
of a " ramble " to discover the language
mathematics speaks, or the laws stated by
simple expressions and equations. Our ex-
pressions will have to be " simple," if, as
intended, the article shall be of value to
those who have hitherto groped with formulae
without thinking if they have " meanings."

Let us start with the simplest " law."

Things in " Constant Ratio "
It has important applications in every

branch of science, and says : the ratio of
two (variable) quantities =a constant :

Y X =" k," say.
What do you deduce from this bare state-

ment ? If, when X is changing, Y changes
in such a manner that the ratio Y/X (or X/Y)
is always constant, what " law " is exhibited ?

Let X increase n -times. Then, to get a
constant -ratio, Y must increase n -times,
giving :

nY/nX =Y/X =k, the same as before the
" change " was made.

Y varies in simple proportion, or in direct
proportion to X. A linear law applies. A
useful thing to understand is how this forms
the basis for defining various units of measure-
ment.

In Mechanics : space/time (s/t) =a constant
v, the velocity-or average velocity if non-
uniform ; if v varies uniformly, vit =another
constant " a "-the acceleration or decelera-
tion ; also, " a "=force/mass (f/m), where
force is defined as mass x acceleration. (A

lb./wt. falls under gravity with a force of
32.2 poundals, or 981 dynes.)

In electricity : Voltage/Current (V/I) =a
constant, R, the electrical resistance of a
simple circuit ; QuantitylPotential=a constant

+X

Meaning of " Curvature "
It follows that curvature of a graph is

indicative of things not in constant proportion.
The " constant " becomes a variable, having

different values for every value of X and Y.
Or, taking the relation Y/X =k, itself, suppose
Y happens to be constant and we deliberately
vary k. Then, the relationship between k
and X will be non-linear, giving :

kX =Y =a constant.
We shall mention this again presently.
The most interesting examples of curved

characteristics are found in electrical and
radio engineering. It will be worth dis-
cussing some of them at little length to show
there is such a thing as " mathematical
meaning "

Magnetisation Curve of Iron
In E.g. 2a is shown a " magnetisation

characteristic " of iron when placed in a
current -carrying coil.

At first, the " Flux " (N)
increasing approximately
in direct proportion to
the current (I)-this is
never exactly true of any
point on the curve, since
there is curvature through-
out. Eventually a state
of magnetic saturation is
approached-as all the
molecules become " set "
by the magnetising force.
The curve bends over
rapidly, showing lesser
and lesser increments of
flux per ampere of current.

Over a small part of the

appears to be

" straight " region, it is approximately true
to write :

Flux/Current =a constant,
or, if we employ the magnetic units, flux -
density (B), and magnetising force (H),

B/1 -1--u--- the permeability of the iron.
The permeability is not a constant, but

a factor which varies with the state of satura-
tion of the iron. At saturation, the slope
of the curve becomes that of air or other
non-magnetic material ; an enormous current -
increase, e.g., from ri to rz, will be necessary
to cause any noticeable increase in flux.

The last fact is of importance in certain
types of A.C. transformers and chokes which,
by design or accident, work with " saturated
cores " (this may be deliberately, arranged
by means of an auxiliary coil carrying D.C.).
The current tends to increase out of all
zroportion to the voltage, with resulting
severe distortion of the current waveform.
Alternatively, the tendency for the current
to increase rapidly may be utilised for regu-
lating the voltage-in what are called " flux -
regulating " transformers.

From another mathematical point of view,
curvature of a characteristic gives rise to
waveform distortion (for example, in the
current -wave as above), with resultant genera- '
tion of harmonics.

Introducing " Infinitesimals "
However, we  said just now that over a

small part of the " straight " region (the
so-called " straight region "), the flux varies
approximately in direct proportion to the
current.

If we make the part small enough, this
statement is equally true of any curved
region. ,Thus a " very small " part of the
bend in the characteristic approximates to
a straight line (Fig. 2b), and the smaller it is,
the nearer will be the approximation to
exact truth.

If we draw a straight line PQ touching or
forming a " tangent to this small part, its
slope will represent, very nearly, the slope
or steepness of this bit of the end. If the
" bit " becomes smaller and smaller, con-
tracting into a mathematical point, i.e., if
PQ could be drawn to touch a point on the
bend, its slope will exactly denote the curva-
ture at this one point.

All this may help to sugnst what the
" calculus " is about-what mathematicians
mean by " infinitesimals," or why such very
insignificant " quantities " should receive so
much attention.

The important thing, of course, is that the
ratio of two infinitesimally small quantities is
usually a respectable finite number. For

/711
Current

Ij I2

(a) (b)

Fig. 2.-Simple' examples of " non -linearity," or " curvature."
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instance, ifro8 is a very small number, but
the ratio,

to'
Hence, in spite of curvature, an infinitesi-

mally small increment of magnetising -force
dH will give rise to an increment dB in the
flux -density (also infinitesimal), and the
ratio,

dBle1H=u----the permeability at that point.
But then, there are an infinite number of

points to a curve ! The ratio dB/dH could
-if we knew the equation of the curve-be
expressed in algebraic form to give the slope
of a tangent (-permeability in this case) at
any point. This derived equation, or deriva-
tive, or differential coefficient is one of the
first things students learn to find in elementary
calculus.

Let us look at one or two more interesting
aspects of curvature.

Radio Examples
As long as the resistance of an electric

circuit is constant, " Ohm's Law " is a linear
law : V/I -k, or R.

Suppose, however, we had a circuit device
for which part of the graph connecting
voltage and current is a curve, say, of the
shape shown in Fig. 3. Like the permeability
(,i) in our magnetic example, this indicates
that the resistance (R) is a variable-over the
" bend " it will be different for every different
value of V and I.

As before, we could only specify the
resistance at some point. If we knew the
equation of the curved characteristic it would
be possible to derive the expression for the
differential coefficient, from which the resist-
ance at any point could be calculated.

Curvature of a voltage/current characteristic
has far-reaching consequences in radio and
audio -frequency engineering. First, it signi-

I
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fies distortion and production of harmonics,
as already mentioned with reference to
saturated cores. But for numerous radio
purposes these effects can be put into good
use.

Thus, harmonics provide a means of
frequency -multiplication. Usually, in a simple
doubler, the second harmonic is extracted
from a waveform which has been deliberately
distorted. A frequency 2f. is thus obtained,
which may be " doubled " many times over
by a chain of valves having curved charac-
teristics. Alternatively, weaker harmonics
can be picked -out from the distorted wave
from a single valve up to the loth, or much
higher.

A certain type of curvature gives only even
harmonics. Another
kind, such as occurs
in pentode valves,
gives predominating
odd harmonics-par-

t ticularly the third.
Amplitude -modu-

lation of a high -
frequency " carrier "
by low -frequency

Voltage (V) speech or music
depends upon
non -linearity or
dissymmetry of some
characteristic. It is
not possible to

" mix " widely different frequencies in
such a manner that one modulates the other
while working on a " straight-line " charac-
teristic.

- Rectification, or detection of the incoming
modulated -wave at a receiver similarly depends
upon one valve being worked under " curva-
ture " conditions where it distorts the high -
frequency component-though the resulting
current at speech and musical frequencies
can be largely distortionless.

So, altogether, " curved characteristics "

Fig. 3. -A Voltage/
Current characteristic
with non-linear portion.
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form an absorbing subject in the field of
" electronics." Graphs themselves can also
be extremely interesting when you get down to
a proper study of them. There is no room
left in this article but to note one more
" law " mentioned earlier.
The Law pv=a Constant

It will be recalled that we said : if Y
constant, and " k " (and X) become the
variables, we get a different relation :

IcX Y,
remembering that " k " is no longer the
" constant "-it is Y.

Thus, if a gas is compressed by a piston,
its pressure varies inversely with its volume,
meaning that pressure x volume -a constant,
the familiar law, pv=c. If in an electric
circuit the. voltage V is constant, whilst the
resistance R is varied, the, current varies
inversely to R (I=V/R). Hence, what is
obvious in this case, IR=the constant voltage
V.

What form of graph connects R and I ?
It is a most interesting one in many respects.
As a useful exercise, plot it, assuming some
voltage, and giving R a range of values.
Then write a list of the physical (or electrical)
truths you can " deduce " from it.

I will conclude by giving the reader inter-
ested in radio something to do-to test his
knowledge ! Consider the expression :

XY-
X+c

where c is a constant.
Plot the general shape of the graph. What

sort of " law " is exhibited ? Has Y a " maxi:
mum," a " minimum," ' or a " limiting "
value ? In what form does the equation
apply to an important piece of radio equip-
ment ?

After all, we have only succeeded in barely
touching upon one or two mathematical laws,
but perhaps what has been said will prove of
some interest.

Aviation Notes
The "Bristol " Helicopter

THE " Bristol " Type 171 helicopter has
made its first test flight at Filton and

has thus become the first British commercial
helicopter to take the air.

Designed by Mr. Raoul Hafner, head- of
the company's helicopter department, the
Type 171 is the first rotating wing aircraft
to be built by the Bristol Aeroplane Com-
pany. Intended for use as an air taxi or
feeder line aircraft for rescue work, 'the
Type 171 provides accommodation for four
people, including the pilot. Powered with '
a 45o h.p. engine, it has a range of some
200 miles and a normal cruising speed of
too m.p.h.

In building this helicopter, the company
has aimed at providing a foolproof aircraft,
capable of operation not only by airlines,
but also by the private individual. Many
safety features have been incorporated, one
of the most ingenious being a constant speed
governor which controls the engine throttle,
opening or closing' it automatically to main-
tain the rotor speed selected by the pilot.
The pilot is thus relieved of the necessity
for adjusting the throttle whenever he makes
an alteration in rotor pitch or aircraft
altitude.
New Transport 'Planes

THE latest addition to the transport fleet
of the Royal Air Force, the Vickers

Valetta, military version of the Viking air-
liner, is the first type of aircraft to be
powered by the 2,000 b.h.p. " Bristol "
Hercules engine.

The Valetta, which made its first flight
on the last day of June, closely follows the
Viking in basic design. The two Hercules

23o engines, however, provide an extra boo
b.h.p. for take -off and show a marked
improvement in the already excellent take-
off, climb and single -engine performance of
the Viking, despite an increase of 2,000lb.
in all -up weight.

Six main roles will be filled by the Valetta
in its capacity of standard R.A.F. medium
military transport : troop transport, paratroop

dropper, supply dropper, glider tug, freight
and vehicle carrier, and air ambulance. As
the Vikings arc displacing the Dakotas on
civil air routes, so will the Valettas replace
the American aircraft in British military
service.

Production of this versatile aircraft has
already commenced at the Vickers works at
Weybridge. Early machines are to undergo
extensive operational trials to ensure that
aircraft delivered to squadrons in 1948 will
be fully operational in all roles.

" Star Lion," flagship of the Tudor IV fleet for B.S.A.A., on its first test flight recently. Duriw,
a night flight of two and a half hours the aircraft flew at 20,000 feet for a routine check of the

Pressurisation system.
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Dynamo and Motor
Problems 3

Voltage/Load Characteristic Separately Excited
Generators : Compound Dynamos

By H. REES, A.M.I.E.E.
(Continued from page 82, December issue)

"CRITICAL Resistance" of the shunt
field circuit was considered in the
second article as a cause of failure to

excite-generally as a result of leaving a field
rheostat too far in the " Voltage Lower."
position.

" Critical Load," is another, different, fac-
tor which we will now discuss. There is a
critical resistance across the terminals, at or
below which it is impossible for self -excita-
tion to occur.

Note that this is a low resistance-or a
large load current. Let us approach the
Voltage/Load characteristic of a shunt gener-
ator along somewhat unusual lines.

A " Short -Circuit " Problem
What would happen if you " shorted " the

terminals of a shunt dynamo with a piece of
wire ?

By electric circuit laws, an enormous cur-
rent should flow. Indeed, the results would
probably be catastrophic if such an experi-
ment was tried' on a machine normally run-
ning at full voltage-a large current -surge
can do irretrievable damage in a short time.

But if a permanent short-circuit were ap-
plied before running -up or before switching-

/ on the field, nothing much would happen. A
self -exciting dynamo would simply fail to
excite. The resistance of the " short '' is con-
siderably below the critical 4oad resistance
above mentioned.

In fact, it is a practical measure sometimes
used on car dynamos if the battery is taken
off for repairs or maintenance. The output
voltage of a car dynamo is controlled (when
the speed rises) by the battery charging
current.

If the battery is disconnected, even for an
instant, when the dynamo is normally run-
ning at full excitation, the voltage will rise
far in excess of the 12V. or so required. Thus
a bad connection in the battery circuit will
cause lamps to be blown, by throwing them
momentarily across a dynamo whose voltage
kicks -up to some excessive value.

If the battery is removed, there is some risk
of burning out the shunt should the generator
be switched -on under these conditions. A
" field fuse " is usually included on the dash-
board as a safeguard, but it is obviously better
to take precautions against all contingencies
by preventing the machine exciting.

A piece of fairly thick heavy wire secured
between the -I- terminal and the " earth"
(framework) effectively does the trick.

Voltage/Load Characteristic
Why does a low resistance across the term-

inals stop self -excitation ?
The usual answer given is that it " shunts

all the current from the field ": or that the
low resistance path in parallel with the shunt
prevents any appreciable current passing via
the latter path. It is not an incorrect answer,
but is too simple-it omits mention of other
important factors connected with the working
characteristics of generators.

A shunt dynamo has what is called a " fall-
ing " or " drooping " characteristic with load
(Fig. 13a). This simply means that the out-
put voltage (V) is not constant, but falls

somewhat in the manner shown as we take
more load current (I).

We might say that more current passing
into the external load means less current
through the shunt-the load " shunts -off "
some of the field magnetising current, hence
less e.m.f. is generated.

But is this really an explanation ? Why .
should the load take any of the field current ?
If the machine is of adequate size to supply
any load within its capacity, we might
reasonably expect the armature to be able to
supply all the " amperes " required without
robbing the field. After all,the shunt is only
one more parallel path taking a small fraction
of an ampere, like the lamps, heaters, etc.,
connected in parallel across the external
circuit.
Terrntnal
Volts

(14

Terminal
Volts

CrItical
Load

Load Amperes Load Amperes
(a)

Fig. 13.-Voltage of a shunt dynamo falls
with load as in (a). Dotted part in (b) shows
unstable conditions at the " critical load,"

when the excitation falls off to zero.

In fact, if the ohmic resistance of the arm-
ature and brushes was zero, and if the arma-
ture ampere -turns exerted no distorting or
demagnetising effect on the main flux, the
output voltage and field current would be
absolutely constant at all loads-assuming as
well that the prime -mover is perfectly gov-
erned to keep the speed absolutely steady.

Causes of " Falling Characteristic "
In other words: The load robs the shunt

of amperes, because the latter cause a drop
of terminal volts.

It is putting the cart before the horse to
start explaining matters in terms of current
shunted -off the field as the first cause of a
fall in terminal volts. It is an important
contributory cause, but begs the question why
the volts should fall in the first place.

Armature drop is the proper explanation.

Fig. 15.-Two types of
motor -generators. With
two armature windings
and a" common" field (a)
field -control of the out-
put voltage is not possible.
With two independent
machines as in (b), double -
control is possible by
rheostats F.R. and S.R.
-S.R. being a speed -
regulator for the motor.

Fig. 74.-" Separate -excitation" of shunt
directly off a battery-the battery normally
charged by the dynamo. A field switch S may
be used to stop a constant drain on the battery

when the dynamo is not in use.

Armature conductors and carbon brushes
possess resistance-a small fraction of an
ohm, it is true, but enough to result in several
volts " dropped " when the current is large.
For example: o.t ohm absorbs i-volt for
every so -amperes passing through the arma-
ture.

Next, in non-interpole machines, the ()-
amperes will have a magnetising effect on the
armature core. We will examine this later.
Suffice it to say now that the core magnetisa-
tion may have two effects on the main field:
(a) flux -distortion, which will alter the
potential -distribution at the commutator as
touched upon in our previous article ; and,
(b) a demagnetising effect-if the brushes are
given t forward or backward " lead " out of
the geometrical neutral.

Together, both effects come under the
heading armature reaction. In properly
proportioned interpole machines, the interpole
polarities will be such as annul armature
reaction completely, hence such machines
have an improved voltage -regulation curve on
load. But we may assume for the present that
the to -amperes will cause a larger drop than
1 -volt (in resistance), owing to the " cross "
and " back " magnetising effects of the arma-
ture ampere -turns.

Resistance absorbs " volts," pure and
simple. Armature reaction may weaken the
flux, and so cause less e.m.f. to be generated.
In addition, flux -distortion results in less of
the total e.m.f. being available at fixed points
where the brushes are fixed-armature
voltage -distribution altered.

Suppose the total loss is 2 -volts due to all
these factors. Finally, the field is robbed
of 2 -volts. The magnetising -current falls, in
the proportion:-2v./Voltage of the Mach-
ine, e.g., in a I 2V. generator the reduction
would be 2v/i2v = t/6th=nearly 17 per
cent. ; but in a tom machine it would be
only 2 per cent.

Thus, in effect, the load " robs the shunt."
But only because of the 2v. loss in the first
place due -to armature resistances and re-
actions. Still less e.m.f. will be generated,
giving an overall- " drop " of perhap§ 3 -volts
or more according to the working -point on
the magnetisation characteristic, etc. Observe,
too, what was said above regarding percentage
fall in field current in machines of different
voltages.

Supply To

N ----Motor

-4-1 Gen H

(a)

Motor
Side

(Supply)

FR

Generator
Output
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repos:mai rerminai
Volts

04

Load Amperes -II

(a) (b)

Unstable Conditions
Now, a magnetisation -curve is not a

straight line. As the field current is suc-
cessively reduced at increasing loads, a point
will be reached where a further small reduc-
tion will cause a large decrease in the flux
and e.m.f.

As this point is approached, the terminal
volts will start falling more and more rapidly
as indicated by the curvature of the character-
istic in Fig. 13a. The more rapid fall in the
voltage at large loads may be ascribed to the
fact that every ampere reduction in field cur-
rent will cause the flux to fall in bigger steps
-or, we are approaching an unstable state
when the process will become cumulative.

The field and generated e.m.f. will start
to fall so rapidly that one reacts upon the
other, causing a further big reduction, and
so forth until the output voltage drops -off to
zero without any further increase of load.

The fact is shown by the bending -over of
the load characteristic in Fig. 13b. The
dotted part denotes the unstable state where
self -excitation completely fails and the out-
put falls off to zero.

While overheating would make it impos-
sible to carry out a test on a shunt dynamo
to this extreme limit-generators are not
designed to supply currents anywhere
approaching the critical load-a very low
resistance " short " applied across the termi-
nals, initially; will stop the field excitation
building -up.

Without going into much detail regarding
curves, tangents, etc., we may explain the
effect somewhat as follows:

With such a low resistance circuit, any
tendency for the e.m.f. to increase will tend
to give rise to a large current. But the latter
does not actually take place to any appre-
ciable extent because all additional volts
generated will be absorbed internally, due to
the various causes mentioned.

The external circuit resistance is compar-
able with internal resistance, and (with the
effects of armature reaction upon the weak
initial field) will cause all the volts generated
to be absorbed internally-at a comparatively
small current round the circuit. That
being so, no increase in terminal volts and
shunt current is possible to build up the
excitation.

This brief account is not complete, since
it omits reference to the magnetisation char-
acteristic, but should be more helpful than
a purely mathematical dissertation.

Separately -excited Generators
Often it is possible to arrange for separate -

excitation of the field from an external d.c.
source ; for example, off a battery of accumu-
lators.

Leads To Starter Etc
Terminal
Strip

011ie

Volts

Load Amperes

(c)

Thus, the shunt may be energised directly
off the battery, as in Fig. 14. A field switch,
S, or a rheostate having an " OFF " position
would then be essential to avoid a constant
drain on the battery during periods when
the dynamo is not in use.

If the shunt was connected on the gene-
rator -side of the main switch or auto cut-
out, the machine would be dependent upon
residual magnetism and self -excitation to
start generating.

Separate excitation provides an independent
field supply. Residual magnetism is no
longer important, and the remarks previously
made regarding " critical resistance of the
shunt," and " critical load " no longer apply
-at least, so far as any question of provid-
ing a field is concerned.

Another advantage of separately -exciting is

Int.

Fig. i6.-The Compound -
Dynamo : (a) Level -
Compounding ; (b) Dif-
ferential -Compounding ;
dotted curve in (b) shows
a " rising characteristic "
due to over -compounding.

4OGInt

(a)

Schematic
Form -

Int

( b)

Fig. t8.-Showing how interpoles are thick -
wire windings connected in series with the
armature, like compound series windings (the
main pole windings are omitted for clarity).

improved voltage -regulation at various loads.
The internal drop of volts due to resistance
and armature reaction can now have no
secondary effect upon the exciting current,
hence there will be less overall voltage loss.

Many machines for special purposes are
designed for separate -excitation, i.e., the field
winding is designed for a. different voltage to
the one supplied by the armature. Some-
times it may be advantageous to rearrange
the field coil connections, in parallel or series -
parallel, to suit some available lower -voltage
source for separately -exciting.

Motor Generators
Of interest, perhaps, are d.c. motor gene-

rators, of which there are two main types.
In one, a double armature winding and

two separate commutators are employed, with
a common field winding (Fig. t5a). Obvi-
ously, the field must be energised off the
motor side-off the supply mains. An
interesting point to note is that no control of
the output voltage of the generator side is
possible in this type of machine by inserting
resistance in the field circuit.

Thus, inserting resistance will weaken the

Fig. t7.-Some possible
arrangements of terminal
box connections in com-
pound machines (dynamos
are discussed in the text,
but the external leads
might also indicate the
connections to a com-
pound motor). In addi-
tion, most modern
machines are fitted with

interpoles.

field, cause the motor to speed-up and
generate practically the same back e.m.f. (and
generator voltage) as before. The same
applies to d.c./a.c. motor -converters having a
common field.

The second type, a " true " motor -genera-
tor, employs separate machines (Fig. t5b).
Both field windings may be energised off the
supply to the motor side, when dual control
of the output becomes available: (a) By con-
trolling the field current of the generator,
using rheostat F.R., and (b) by varying the
speed of the motor, using rheostat S.R.

For example: If the supply is at 240/25ov.,
whilst the generator delivers output at, say,
5ov., the generator field windings will be
designed for connection across the main 240/
25ov. supply.

Where d.c. machines are used for supply-
ing extra -high voltage, it is not very satisfac-
tory to design field windings for the same
high voltage. Separate excitation off some
lower voltage source is invariably resorted to.

Compound Dynamos
As many of the remarks made here will

be of interest to those buying second-hand
machines, a few notes on compounded gene-
rators may be useful at this stage.

What we have said with regard to critical
resistances applies to plain shunt dynamos-
or to the " shunt characteristics " of
more complicated types. A compound
generator has a few thick wire turns on the
poles, in addition to the shunt, and these are
connected in series between the armature and
external load (Fig. D5a).

The series winding carries whatever load
current It the machine is supplying. The load
current is utilised to give extra magnetisa-
tion of the poles, the amount varying in pro-
portion to the load at a particular time.

In a cumulatively -compounded generator,
the series turns assist the shunt,- increasing
the flux and the e.m.f. to compensate for the
causes of the dropping characteristic in a
plain shunt type. "Level -compounding "
means that this degree of compensation is
pretty close ; the dynamo will give nearly a
constant output voltage at all loads as illus-
trated by Fig. 16b.

At large loads there will be considerable
internal drop due to the causes above men-
tioned. But the large load current will be
passing via the series turn, strengthening the
flux and inducing into the armature extra
e.m.f. just of the 'right amount to make up
for the internal drop at all loads. Precise
compensation from no-load to full -load is
seldom possible, but a level -compounded
machine will give a reasonably constant
voltage.

If more series turns are put on, we get
over -compounding. The voltage can be made
to rise as more lamps, heaters, etc., are
switched on-a useful characteristic for com-
pensating for the further volt -drop, exter-
nally in long lines or cables. But obviously
a rising characteristic can be troublesome if
not carefully designed to cope with the some-
what uncertain drop in outside networks.

Differential -compounding, where the series
opposes the shunt, exerting a demagnetising
effect as the load current increases, is of some
interest in aircraft dynamos and (now largely
obsolete) car dynamos.

The voltage will fall with load worse than
that in a plain shunt type (Fig. P5c). For
ordinary purposes such worsened regulation
is certainly not required. But, usually in
combination with other windings, it has been
successfully applied for controlling the out-
put of generators which operate over wide
speed ranges. The accumulator charging -
current tends to increase rapidly with volt-
age increase ; in doing so, it weakens the field
via the differeru,ial series winding, so teduc-
mg the generated e.m.f. By suitable design
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the resultant current increase can be kept
reasonably small.

Connections of Compound Dynamos
When buying a second-hand machine

some care should be exercised to see whether
it is simple shunt or compound, especially if
to be used for battery charging.

In general, series windings are things to
avoid for charging. Types of cut-out other
than the magnetically -polarised switchboard
variety require appreciable reverse -current
from the battery to open them. Other pos-
sible causes of reverse -current exist, and it
will be noted that such a current will be
passing round the series coils of the dynamo
in the wrong direction, tending to magnetise
the poles to the wrong polarity.

Two results may follow. First, if the
shunt has been broken, the reverse -current
may just be sufficient to wipe out " residual,"
with failute to generate the next time the
machine is started. Secondly-and gener-
ally-the residual magnetic polarity will be
completely reversed.

In this eventuality the dynamo will come
up to the wrong electrical polarity at the
next start. If a cut-out closes under such
conditions we would have an enormous
short-circuit current flowing round the
dynamo -battery path at about twice the
normal voltage.

I have already outlined a case where a
machine reversed polarity in the first article
of this series. The above provides a little
more information and possible ways of get-
ting over the difficulty are suggested by what
was said about separately -exciting the shunt
directly off the battery-in which case the
series winding could not overcome the strong
magnetisation provided by the shunt.

Altogether, perhaps, the best plan would
be to cut-out the series if charging
is to be done. If it is desired to retain a
compound -characteristic for other purposes,
a short-circuiting switch or link may be con-
nected across the ends of the thick wire
turns. But the switch will have to be of
very low resistance to divert all current
from a winding of extremely low resistance
(a few turns of wire). A better way is to
disconnect, taking the main lead which went
to one end of the series coils directly to the
armature.

And this brings us to the question of
internal connections of dynamos having com-
pound windings.

In most cases everything will be fairly
straightforward. The terminal box connec-
tions may be somewhat as indicated in Fig.
17a or 17b. The two ends of the series (Se)
as well as the shunt (Sh) are brought out
and correctly linked. All that remains is to
make the external cabling to terminals
A,' and F F ' being taken to a Field

Rheostat.
But what if things are not so neatly

arranged ? Suppose you get a " bargain "
in a second-hand dynamo or motor whose
terminal block is missing, or the internal
leads badly disarranged with only' a number
of " ends " sticking out ? Don't forget, of
course, that motors will give excellent ser-
vice as dynamos if connected -up rightly, and,
though in good condition, such items as
terminal strips and leads may have been
mauled by long usage.

Important points to attend to are: (a) to
connect the shunt to the armature the right
way round to enable the machine to excite-
to build-up, not wipe-out residual magnet-
ism ; and (b) to connect the series winding
to assist, not to oppose the shunt.

I explained a method of doing (a) by
means of a battery in the first article. As
regards the series winding, matters may not
usually be entirely uncertain. Qne end of
Se may be joined to the brushes in. the box

or internally. Or only one end of Se is
brought out, as in Fig. 17b.

Try these connections after the shunt has
been put right to give self -excitation --or,
why not start with separate -excitation if an
accumulator -battery is available ? If, then,
the voltage falls badly as load is put on, you
will have to swap -over the two ends of Se.

It is impossible to give details to cover
every type and make of machine. In fact,
as suggested earlier, I am not so concerned
with giving rules -of -thumb, as outlining prin-
ciples. In writing these few notes on com-
pound -machines, the main object was to
emphasise what the series winding does, and
offer hints how to proceed if it should do
quite the opposite to what was intended.
Interpoles

Internal connections appear still more
complicated in modern machines by the in-
clusion of still more " poles " ; small ones
interposed between the main poles, Fig. x8a,
and, like series windings, having thick wire

Rotatmn Rotation

Dynamo

la)
Motor

( b)
Fig. t9.-Armature cross -magnetisation and
opposing interpole polarities in (a) dynamo, and

motor (b).

turns carrying the main armature current.
We have frequently referred to them as

interpoles or commutation poles (" cont
poles.")

They were the ingenious devices which got
over the one-time difficulty of keeping atten-
dants to give brushes forward or backward
" lead " at different. loads. Modern dynamos
and motors give sparkless commutation at
all loads (and speeds, in the case of motors),
with a fixed brush position. Generally, the
brushes are fixed at or very near to the geo-
metrical neutral position.

Supply

Fig. 20.-If a motor is
reversed by means of a
D.P.D.T. switch or a
reversing controller in
the armature circuit,
the interpoles (Int.),
being in series, will
also be automatically
reversed. With field -
reversal, the inter -
poles must not be

changed.

Field

Space will not permit much discussion of
commutation. Interpoles are things " to
assist commutation "-as most students will
write in their papers. An important way
they do this is by annulling the effects of
armature reaction, so let us now concentrate
upon this aspect.

Consider the dynamo armature shown in
Fig. 19a. When it is carrying current there
will be a belt of conductors on each side
(like a " coil" round a mass of iron) that
will cross -magnetise the core to the polarity
N' S,' as shown. This will lead to for-

ward distortion o';' the main flux, necessitat-
ing a forward lead of the brushes to maintain
sparkless commutating conditions.

But the whole trouble can be got over by
using a pair of interpoles having the same
magnetic polarity as N " S.' A " North"

interpole will " try " to induce a`S' pole in
the armature core in the part whether there
is already a`N' and vice versa.

If the number of ampere -turns on the
interpoles are also made equal to the cross -
magnetising armature ampere -turns, it. is
evident that the induced polarities may be
made to mutually cancel -out at all loads. It
is the same armature current that develops
the cross -magnetisation and the interpole
field, and both effects may thus be arranged
to increase in direct proportion to the load.

So, in the first place, interpoles actually
prevent any forward distortion of the field
by annulling its cause, namely-armature
cross -magnetisation. The brushes can be
left in a fixed position, and there will be
no demagnetising effects consequent upon
using a " forward lead."

Observe that dynamo cross -magnetisation
must always be the same. For a given direc-
tion of rotation, the interpoles must have
the same magnetic polarity as the next " lead-
ing pole" forward in the direction of rota-
tion, Fig. 19a.

It will be worth considering this point in
a little more detail, hence show why motor
interpoles are magnetically -reversed to the
corresponding ones in a dynamo.

Why Motor Interpoles are "Reversed"
Going back to basic magnetic principles,

it will be recalled that, for a given field
polarity and direction of armature current,
a motor will revolve in a direction opposite
to the corresponding dynamo.

By Lenz's Law, the current generated by
the dynamo will be such as to tend to revolve
the armature opposite to the direction it is
being driven-causing a " magnetic drag "
or mechanical load on the prime -mover.

If used as a motor having a supply cur-
rent through the armature in the same direc-
tion as the current generated as a dynamo
(and the same field polarity), rotation will
be opposite to " the corresponding dynamo."
Thus, to get the same rotation as the dynamo,
either the armature current or the field
polarity must be reversed.

It follows that the relative cross -magnetis-
ation, and the interpole polarity to neutralise
it, must be opposite in the motor. Motor
interpoles take the magnetic polarity of the
trailing poles backward on the _direction of
rotation, Fig. 19b.

This is true whatever direction the motor
is revolving. We can effect reversal of rota-
tion by changing the armature current, in
which case the armature cross -magnetisation
will also be reversed or by changing the field
current direction, when the interpoles will
automatically take the correct polarity of the
trailing poles.

Rule for Reversing Interpole Motors
Suppose we wanted to reverse rotation of

an interpole motor of the plain shunt-wound 
type. How should we deal with the inter -
poles ?

There is one simple fact to keep in mind.
Interpoles are in series with the armature.
Though outside they are part and parcel of
the armature for countering cross -magnetis-
ation as explained. They also induce
e.m.f.s in coils undergoing commutation,
minimising sparkling at the brushes due to
the self-inductance of these coils.

So, if we reverse any motor by changing
the armature current, the interpoles must
also be reversed. Armature and interpoles
in series must be treated as one circuit whose
terminal connections have to be changed -
over. For example, Fig. 2o shows a revers-
ing switch in the armature-interpole circuit.
Being in series, the current in the armature
and interpoles is reversed at the same time.
The shunt field polarity remains fixed.

In this case of reversing the armature cur-
rent, we have: (a) armature -current and the



January, 1948

cross -magnetisation reversed, necessitating
change -over of interpole polarity ; (b) rota-
tion -reversal, which puts the new interpole
polarity again the same as the trailing poles.

But suppose we changed -over rotation by
swapping the field connections. Interpole
connections must not be touched. The motor
will reverse, but the relative interpole
polarity will remain correct-the same as the
trailing poles for the new direction of rota-
tion. Why ?

Applying a little magnetic reasoning
again : The main field N and S poles, and
rotation, are reversed, which leave the rela-

The Haydon "

Cone
areptor

We//
Bracket

Screened
Down Lead
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tive interpole signs the same as the " trail-
ing poles." Alternatively, armature current
and cross -magnetisation are not altered, and
the interpoles must always have a magnetic
sign to neutralise cross -magnetisation.

Just remember the rule that interpoles
must be considered part of the armature cir-
cuit, and the rest is easy.

If Interpoles are " Wrong Polarity " ?
What if a mistake was made ? What

would be the effects on motor- or generator -
performance if the com. poles were con-
nected -up to the wrong magnetic polarity ?

Obviously; we are going to get much
worse commutating conditions than in a

. plain machine without interpoles. Armature
cross -magnetisation will be strengthened,
field distortion with the necessity for shifting
the brushes with load will be greatly accen-
tuated, and it will be extremely difficult to
get sparkless commutation.

In fact, pretty severe marking will occur
on all brushes, which cannot be cured by
brush -rocker adjustment, whilst in many
cases there may be other effects on the speed
of a motor (for example, " hunting "), or on
the voltage output of a dynamo.

Trade Notes
Radio Cone Receptor

DESIGNED as an
efficient radio

energy collector, in-
cluding television, the
"Haydon" cone
receptor has an equal
pick-up effect from
all points of the com-
pass.

To have to increase
the volume control on
a set indicates that
sufficient energy is not
being obtained from
the aerial, and in
consequence of this
the weak reception
has to be boosted up
to be able to listen
with sufficient volume
of sound.

This increases at
the same time back-

ground noises, unwanted stations and signals
together with all kinds of electrical interference,
and such extraneous noises are superimposed
upon your reception, thus marring the
programme that you are trying to listen to.

Rainstorms, too, produce static electricity
and charge up your aerial, thus causing further
interference, and " atmospherics " generally
are another unwanted trouble.

The new aerial gives freedom from all
kinds of outside electrical interference, and
provides the maximum tuning selectivity with
all kinds of radio. receivers. The aerial also
acts as an automatic lightning arrestor.

The price, complete with two adjustable
wall or chimney brackets and 5oft. of specially
screened down lead, is £3 5s. Further par-
ticulars can be obtained from Herbert W.
Haydon, Electra House, Moorland Road,
Weston -super -Mare.

New Dry Cell Hand Torch
OLIVER PELL, CONTROL, LTD., are

now marketing a robust " heavy
duty " torch which has several noteworthy

The " Haydon" Radio
Cone Receptor.

The new Oliver Pell Hand Torch.

Ultric Signal Vulcaniser
THE Ultric signal vulcaniser (Junior

Model) is specially designed for per-
manently repairing damaged motor tubes of
all sizes, and can deal with large cuts and tears
as well as punctures, while every type of valve
can be efficiently reseated.

The electrically -
heat ed vulcanising
platen measures 6in.
by 5in. It consists of
a silicon alloy alumini-
um casting recessed to
receive a duralumin
disc for flush repairs,
and with five adaptors
for reseating valves of
all types. Heating is
effected by a special
element fixed' in inti-
mate contact with the
under surface of the
platen. The vulcaniser
operates on 220-250V.
A.C., but machines
can be supplied for
other voltages, if de-
sired. The loading is 35o watts. An even
temperature within close limits for any period
of time is obtained by means of a specially
designed thermostat. Automatic control is by
a secondary thermostat which provides the
correct temperature for the time required to
deal with any repair of tubes up to iiigin.
thick, which includes all motor -cycle and the
majority of tubes as used on motor vehicles.

The whole of the mechanism is enclosed in
a non-ferrous casting into which is also fitted
the dual automatic time -control switch, the
red and green signal lights, and provision for
bench fixing. The link mechanism, fitted

points to recommend it for domestic and
industrial use. Careful design has obviated
the need of a second spring at the base of
the torch. A special sprung switch, with silver
contacts, is vibration proof in all positions,
and there are a number of projections round

the barrel of the torch
to prevent it rolling
when placed on a flat
surface. Strong spring
plungers allow accurate
bulb focusing with positive
contact pressures. The
parabolic reflector and
glass are sealed so that
the reflector cannot be
fingered o r tarnished.
Further particulars are
obtainable from Oliver
Pell Control, Ltd., Cam-
bridge Row, Woolwich,
S.E.18.

with a bakelite handle and handwheel
provides unrestricted vulcanising surface, and
rapid means of applying pressure.

The appliance is supplied with 6ft. 3 -core
flexible cable, one pressure plate
fitted with Kautex insulated pad,
one set of valve adaptors, and one
set of valve reseating moulds.
Further particulars can be ob-
tained from William Frost

The ultric Signql Vulcaniser and Accessories.

Products, Ltd., Fernhead Works, Fernhead
Road, London, W.9.

Our Cover Subject
ANEW altitude chamber has been built

at the Hatfield works of de Havilland
Aircraft Co., Ltd., makers of the famous jet
aircraft, etc. The purpose of this chamber
is the research into the use of equipment at
high altitudes-altitudes that may be in
common use in the future as more and more
knowledge is gained of the stratosphere and
jet engine performance. The main chamber
is 35ft. long and t4ft. in diameter, and in it
conditions of atmospheric pressure, tempera-
ture and humidity can be reproduced of
varying altitudes up to 8o,000ft. A team
of technicians controls the tests ; a number of
the observers are stationed inside the chamber,
and a two-way system of communications
with those outside enables a complete check
to be made of the happenings to whatever
material is being subjected to the tests.
Confirming these reports is a complicated
system of strain gauges and other indicators,
supplemented by a microphone which ampli-
fies the sounds of structure breaking up and
transmits them to the outside observers. The
illustration gives a general view of the main
chamber. The end cover is attached by means
of the hinged bolts seen around the periphery
of the cylindrical portion.

WIREByFJ eAA AND WI GAUGESbyGpoAstU3/9GtrE2

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



130 NEWNES PRACTICAL MECHANICS January, 1948

Planetary Atmospheres
Important Considerations for Future Pioneers of

Interplanetary Travel

By J. F. STIRLING, M.Sc.

DURING the last half -century, astrono-
mical science has tended to move
the main focus of its interest out-

wards from our own system of sun and
planets to considerations centreing around
the stellar universe as a whole ; but there
are signs nowadays that astronomy is again
returning to detailed planetary invesuga-
gations and research. For example, the
increasing interest which has been aroused
within very recent years in the subject of
the various atmospheres which may and,
indeed, undoubtedly do, envelop many of
the planets of our solar system.

It is a strange fact that up to'the present
time very little technical consideration has
been given to the elucidation of the nature

A photograph of the crescent moon. Had
the moon any atmosphere a star passing
behind it would fade away in intensity and
not be instantly extinguished as is actually

the case.

and composition of planetary atmospheres.
Yet the whole question is inseparably bound
up with all considerations of interplanetary
explorations. Before any future interplane-
tary travel projector can seriously plan even
the most straightforward voyage within the
confines of our sun's system of revolving
planets, he must necessarily be possessed of
accurate and detailed information regarding
the precise type and the extent of the atmo-
sphere which he is likely to encounter when
descending on to the surface of any particu-
lar planet.

The main tool in the astronomical investi-
gation of planetary atmospheres is the spec-
troscope, the instrument which simply yet
almost miraculously is able to split up the
light proceeding from a planet and give
definite information regarding the chemical
composition of any gas which may surround
it.

To the indispensable spectroscope must
also be added the infra -red camera, for

infra -red rays are, in
some instances, . able to
penetrate deep down into
the atmospheres of plan-
ets in a way which other
light rays are unable to

--do. During the process,
some of the infra -red
rays are absorbed by the
planetary atmosphere, and
it is in consequence of this
partial absorption that a
good deal of exact inform-
ation concerning the com-
position and amount of
atmosphere surrounding
the planet can be
obtained.

Moon Travel
The nearest body to

our earth is, of course,
the moon ; and the moon
will, without much doubt.
constitute the first extra-
terrestrial body on which
the scientific space travel-
lers of the future will
land.

Now, the moon is, to
all practical intents and
purposes, atmosphereless.
True it is that there may
lurk, among the depths of
its steep valleys, a few lingering traces of
gaseous emanation, but the existence of such
atmospheric remains has never been proved.
In addition, despite statements to the con-
trary, the existence of any traces of water
vapour on our satellite has never been
demonstrated.

If the moon had an atmosphere, the spec-
troscope and the infra -red camera would
reveal it. Furthermore, when a star passes

A spectroscopic telescope erected in Lick Ob-
servatory, U.S.A. It has been used for

observations on planetary atmospheres.

Hydrogen gas glowing in a gigantic nebula far out in space.

behind the moon it would not, to us, appear
as if it had been extinguished instantly, like
an electric lamp being switched out. Had
the moon an atmosphere the star in ques-
tion would gradually fade but, the moon's
atmosphere dimming the light of the star
before the body of the moon obscured it
altogether.

Hence, it is certain that no atmosphere
exists on the moon. Our satellite is a per-
fectly dead world in every respect. Space
travellers to Luna Land will have, in view
of the moon's lack of atmosphere, to equip
themselves not only with very efficient
breathing apparatus, but they will also have
to devise some type of pressure suits enab-
ling them to maintain the pressure on their
bodies at approximately 1,51b. per square
inch, this being the earth's atmospheric pres-
sure under which our bodies are designed
to operate. Any violation of this strict
requirement during an exploration of the
moon or of any of the planets would rapidly
have a fatal termination.

Quite ,apart from the evidences of the
spectroscope and the infrS-red camera, it is
possible to deduce mathematically the exist-
ence of atmospheres of one type or another.
surrounding the planets.

An atmosphere consists merely of innumer-
able gaseous particles which are held down
to a planet by the attraction of gravitation.
Now, the natural tendency for any collec-
tion of gaseous particles is to place them-
selves as far as possible apart from one
another. Hence, the tendency of a gas is
always to diffuse into space. Ordinarily,
however, an atmosphere cannot diffuse away
from its planet in consequence of the hold-
ing -down or gravitational effect .of the planet.
For any particle of atmosphere to escape
from the planet it must acquire a velocity
which is greater than a certain minimum
velocity, the latter value being determined by
the mass and the radius of the planet.
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Velocity of Escape
The minimum speed at which a particle

of gas can diffuse into space from a plane-
tary atmosphere is known as the " escape
velocity." This varies from planet to planet.

It is well known that the constituent par-
ticles of any gas are in a state of perpetual
motion, the speed of the particles increasing
with increase in the temperature of the gas
and vice versa ; but not all the particles in
a mass of gas move at an identical speed.
Hence, calculations have to be effected by
assuming an average or mean velocity of the
gaseous particles. If, therefore, the mean
velocity of these particles should happen to
coincide with the gaseous escape velocity of a
planet, the Planet would lose its atmosphere
very quickly, and if the escape velocity is
very much higher than the mean velocity
of the atmospheric particles the atmosphere
will be retained by the planet almost indefi-
nitely. It has, for example, been calculated
that if the escape velocity of a planetary
atmosphere is five times as great as the mean
velocity of hydrogen particles, the said atmo-
sphere will be almost completely immune
from loss.

Now, the escape velocity of a gas from
the moon is not much greater than the mean
velocity of hydrogen. Hence, any light gas
surrounding the moon would escape almost
instantly. The same applies to any oxygen,
nitrogen or water vapour which might at one
time have surrounded the moon. If there
are any traces of gas left on the moon such
a gas will probably be carbon dioxide,
although we have no direct evidence of this.

Practically the same conclusions apply to
Mercury, the planet nearest to the sun.
Hence, if any space -traveller in the distant
future should ever succeed in landing on this
diminutive planet his breathing and pressure
equipment would have to be planned on the
same lines as those necessary for a journey to
the moon.

Astronomers do not affirm that Mercury
is entirely without an atmosphere, but a con-
clusive proof of such an atmosphere has not
been directly reached. In any case, if this
planet does possess an atmosphere it must
be one of the most tenuous kind, the terrific
heat of the sun having long ago boiled off the
more volatile gases.

Coming now to Venus, the bright planet
which encircles the sun between Mercury
and the earth, we have a planet whose atmos-
phere is something akin to our own.

Comparable Atmosphere
The escape velocity of an atmospheric

particle from our earth is 55.2 kilometres per
second, whilst the atmospheric escape velocity
of Venus is 10.2 km/sec. For this reason,
it may be concluded on theoretical grounds
alone that Venus and the earth have atmo-
spheres which are roughly comparable in den-
sity and in extent.

Two photographs of the planet Mars, our neighbour in space. Note the
polar ice caps and also the surface markings of the planet.

NEWNES PRACTICAL MECHANICS

A tube of liquified gas (chlorine) existing under
pressure. Liquifaction of atmospheric gas must
exist on many of the planets under the influence

of cold and pressure.

By photographing the planet Venus in
ultra -violet light, cloud markings, which are
continually changing their form, are
recorded. This indicates the presence of
winds or of some other type of atmospheric
currents.

The surprising fact about Venus is the
failure to detect water -vapour on its sur-
face. Indeed, the presence of oxygen on
Venus has never been satisfactorily demon-
strated. If any oxygen is present around
Venus, it must be not more than a thousandth
of the oxygen content of the earth's atmo-
sphere.

Although Venus may be lacking in oxygen,
it possesses an abundant amount of carbon
dioxide gas. Astronomers have estimated that
the amount of carbon dioxide surrounding
Venus is equivalent to a layer two miles
thick, whereas the amount of this gas in the
earth's atmosphere works out roughly equiv-
alent to a layer of only about 3oft. thickness.

Because of the great amount of carbon
dioxide gas surrounding Venus, the tempera -
attire at the surface of the planet will be
greater than it otherwise would be, the huge
blanket of carbon dioxide slowing down
radiation of heat from the planet. The sur-
face temperature on this planet has been esti-
mated as being about too degrees C. (the
temperature of boiling water) or even a little
higher. Because of this temperature and in
view of the apparent oxygen deficiency of

the planet's atmos-
phere, there is prob-
ably little (if any)
vegetation on Venus.
Space travel to this
neighbouring planet
of ours would, there-
fore, entail innumer-
able technical con-
siderations in respect
of breathing apparatus
and protective suits.

The Atmosphere of
Mars
Our other planetary

neighbour, more dis- 
tant than we are from
the sun, is Mars, per-
haps the most gener-
ally popular of all the
planets on account of
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the suggestion that some form of life may
exist on it. The atmospheric escape velocity
from Mars is only 5.o km/sec. Consequently,
Mars must have a much thinner atmosphere
than that of Venus. Yet water vapour can
be detected in the Martian atmosphere, al-
though oxygen and carbon dioxide have not
been directly noted. It has been suggested
that the characteristic red colour of the planet
Mars is due to the almost complete oxidation
of its rocky surface, the amount of free oxy-
gen surrounding the planet being very little.

If this suggestion has any truth in it, Mars
must be a planet which has gone rusty, the
majority of its gaseous oxygen having com-
bined itself with the ingredients of the Mart-
ian rocks.

Although direct evidence of carbon dioxide
in the Martian atmosphere is as yet lacking,
the presence of this gas is at least generally
inferred, since there is fairly satisfactory evi-
dence of the growth of vegetation on Mars,
and, so far as we know, carbon dioxide is
essential to the organic life of the vegetable
world.

Perhaps, to the future space traveller, con-
ditions on Mars will turn out to be the most

Hydrogen gas glowing under electric
potential in a vacuum tube.

favourable of all the planets (the moon in-
cluded), always, of course, provided that
adequate oxygen supplies are taken by the
planetary traveller when taking off from the
earth.

Omitting the amazing host of miniature
planets existing between the orbits of Mars
and the giant planet Jupiter, let us now
consider the atmospheric conditions prevail-
ing on the four major planets, Jupiter, Saturn,
Uranus and Neptune-to name them in
order, as we proceed outwards from the sun.
To this list we might add the newly -
discovered planet Pluto, which ploughs its
lonely trail around the sun beyond the orbit
or path of Neptune, and which, so far as we
are yet aware, is the most distant of all our
sun's family of planets. Pluto is so distant,
however, that we know little about it as yet
and we have certainly no knowledge of any
atmospheric conditions which may possibly
prevail on it.

The Prince of Planets
Jupiter is the well-known giant of our

planetary system. It is a veritable prince of
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Frozen carbon dioxide gas. Many of the atmospheric constituents of the
more distant planets must be approaching this condition of low -tempera-

ture solidification.

planets, being about eleven times the diameter
of the earth and taking nearly twelve years
to complete its journey round the stn.

Jupiter only receives about 1/27th of the
amount of heat which our earth takes from
the sun, for which reason it must constitute
an entirely frozen world. At one period
astronomical opinion was that Jupiter was
immensely hot, so much so as to be faintly
self -luminous. More advanced opinion, how-
ever, has concluded that the surface of Jupiter
has an ice coating of some 16,000 miles in
thickness. That the planet has an extensive
atmosphere is apparent from its telescopic
appearance and from various features asso-
ciated with this. Calculations indicate that
the atmosphere of Jupiter is very dense, and
that it may be about 6,000 miles high. For
this reason alone, any, possible descent by a
space projectile through an atmosphere would
have to be well controlled in speed, in view
of the great hazard of the projectile's rapid
and complete destruction by atmospheric fric-
tion. The same, too, applies in the case of
the three. other major planets-Saturn,
Uranus and Neptune.

The problem of ever descending through
Jupiter's atmosphere to the ice -bound surface
of the planet is, however, almost impossibly
formidable, for the atmosphere surrounding
this planet is so dense that, at the planet's
surface, an atmospheric pressure of about
a million times that of the earth's atmos-

phere my be ex-
pected. Any possible
means of resisting
such a terrific pres-
sure is certainly un-
known to present-day
science.

The same applies,
also, to the atmos-
pheres surrounding
Saturn, the ringed
planet (which, inci-
dentally, has the
densest of all plane-
tary atmospheres),
Uranus and Neptune.
Thus the mere prob-
lem of gigantic
atmospheric pressure
of any of these
planets would seem
to preclude any pos-
sible human descent
on their surfaces in
the light of modern
scientific knoWledge.

Since the gaseous
escape velocities from

all these planets is exceedingly high, it is
almost certain that even the lightest of all
gases-hydrogen-cannot have diffused away
in any substantial amount from these plane-
tary bodies. Hydrogen must, therefore, be
present extensively in the atmospheres of all
these planets. And not only hydrogen must
abound in these atmospheres but helium also.
Nitrogen and carbon dioxide are there, it is
thought, only in traces, and there is almost
certainly no Tree oxygen.

Atmosphere of Ammonia
It is surprising to find in the atmospheres

of Jupiter and Saturn a quantity of ammonia
gas, NH,, and also methane, CI -14, the
simplest of all the hydrocarbon gases which
is well-known on earth (or, rather, under
earth) in the guise of the deadly " fire -damp."

There is less aim -I -Ionia in ,the atmosphere
of Saturn than there is in Jupiter's atmos-
phere. The temperature of these planets
must, however, be so low that the ammonia
vapour must be perpetually on the point of
condensation. No doubt, indeed, the
ammonia exists not as a true gas but as a
whirling blizzard of minute particles of the
frozen ammonia.

Ammonia has not been detected in the
atmospheres of Uranus and Neptune. No
doubt it does exist on these planets, but
because their temperatures are even lower
than those of Jupiter and Saturn, any

Showing the effect of atmospheric penetration by infra -red rays.
This landscape photograph was taken by ordinary light raid.

ammonia present on Uranus and Neptune
must be frozen solid on the surface of the
planets.

Methane gas exists abundantly on all the
four planets. It seems to be present in much
larger quantities on Uranus and Neptune
than it does on Jupiter and Saturn. One or
two recent astronomical observers have
essayed an estimate that there may be a
25 -mile depth of pure methane gas on the
planet Neptune ; but at the mean surface
temperature of this planet (more than minus
200 degrees C.) even the methane must be
ready to condense to a liquid.

More complex hydrogen carbon gases than
methane have been looked for in vain in the
atmospheres of the above four planets. It
seems as if hydrogen, helium, ammonia and
methane make up the main constituents of
these planetary atmospheres.

New Forms of Life ?
Under such conditions any form of life

known to us could not possibly exist. Reflect-
ing on such a statement, however, we must
realise the fact that what we may term
" earth life " may not comprise the only
variety of physical existence. Our fore-
fathers were wont to conceive of a race of
beings which lived and had their entire
being in fire and flame. It may also be pos-
sible for some type of physical life (at
present totally unknown to us) to live at a
temperature nearing absolute zero, to exist
by some as yet unknown solar radiations and
to flourish exceedingly on a mixed atmo-
sphere of hydrogen, ammonia and methane.

So far as we know at present, planets may
be assigned to three groups in relation to their
atmospheric characteristics, viz.-the smaller
bodies such as the moon and Mercury (and,
most likely, all the other planetary satellites)
which are almost completely devoid of atmo-
spheres, the medium -size planets, such as
Earth, Venus and Mars, which have medium -
density atmospheres consisting of oxygen
and/or its compounds together with carbon
dioxide gas, and, finally, the larger planets
which have very dense atmospheres compris-
ing hydrogen,' -helium, ammonia and methane
gases but which are lacking in oxygen and
its compounds.

A rough separation of planetary atmo-
spheres, no doubt. Nevertheless, it gives us
something to work on, and it suffices at the
present time to furnish us with a rough idea
of the intricate and highly formidable
problems which must necessarily face any
planetary voyager of the future who may
hope to plan a journey outwards from the
earth to any other member of our solar
system.

The same landscape photographed by infra -red light, after screening
put all other rays. Note the greater penetration of distance. The same
infra -red technique is employed for penetrating through planetary atmo-

spheres in Order to Obtain information as to their constituents.
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A Novel Electric Motor
Constructional Details of a Small Motor Particularly

Suitable for Model Boats

By A. W. J. COBHAM

OF all the methods of propelling model
boats perhaps the most satisfactory is
the electric motor. Unfortunately most

of the small motors to be purchased in the
shops do not lend themselves to installation
in model boats, due to their shape. It was
with this point in mind that the following
rather unusual design was worked out. It
has the advantage of being of very simple
construction, and no elaborate tools are
needed, although a lathe, if available, can be
of great assistance.

No measurements are given since they will
be governed by the size of the boat to be
driven.

The Armature
This consists of a bunch of soft iron wires

Fibre Rings

Solt Iron Wires
Fig. r. How the armature core is formed with soft -iron wires

and fibre rings.

Ebonite
Rod

Fig. 4. -(Above) Piece of
ebonite rod for making the

commutator.

Fig. 2.-(Left) Soft iron blank
for making armature poles.

arranged around a central steel spindle. These
wires are kept in place by two fibre rings
which fit tightly over each end. A little
solder sweated into the ends will help to
make all secure.

We now have a kind of former on which
the wire is to be wound (Fig. t).

Winding
The core is next covered with waxed

paper, and is then ready for winding. Having
soldered one end of the wire to the core,
wind on about four even layers of wire ;
these should just fill the former. For a small
four -volt motor of a few inches in length,
use No. 26 gauge enamel or cotton covered
wire.
The Armature Poles

These consist of two pieces of soft iron
such as is used for stove pipes, and may be
purchased at any ironmongers shop. Cut to
the shape shown in Fig. 2 and drill a central
hole the same size as in the fibre end pieces.
Fit over core ends and solder in place after

same width as the
pole pieces already
made. These strips
should be a little
longer than the
overall length of
the armature and
commutator. The
three strips are
now soldered to
the brass end discs
with the aramature
within them, as in
Fig. 7.
The Brush

This consists of
a small strip of
spring brass sol-
dered to the head
of a B.A. bolt, the
size of which de-
pends on the di-
mensions of the
motor under con-
struction. This bolt

bending the six "legs" at
right angles as shown in Fig. 3.

rR\\\\1\1\\lmm .\k

uggigmarr
Fig. 7.-The completed electric motor; showing the bearing

plates, soft iron strips and brush.

The Commutator
Through the centre of a short length of

ebonite rod drill a hole a little smaller than
the diameter of the spindle. Three other
holes are now drilled equidistant around the
central hole (Fig. 4). Through these three
holes short lengths of brass or copper rod
are forced so that they are a tight fit in the
holes. The ends are cut off flush.

Two thirds of the ebonite rod is now filed
or turned down until half the diameter of
the brass or copper rods has been cut away.

The three rods are
then connected to-
gether by a brass
washer soldered over
the wide end (Fig. 5).
An insulating washer
is now pushed over the
armature spindle
followed by the com-
mutator which is forceil
on tight (Fig. 6). The
outer end of the wind-
ing is now soldered to
the brass washer. This
completes the armature.

The Body
Cut two brass discs

a fraction larger than
the outside diameter
of the armature poles.
In the centre of each
drill a hole to take the
spindle.

Now cut three
strips of soft iron the

passes through an insulated bush in the
brass end plate, and is secured with a nut and
fibre washer. It also carries a brass terminal
for connection to the battery, the second wire
going direct to the frame.

This motor will be found to develop a
reasonable amount of power, especially if
fitted with a flywheel.

Brass or
Copper
Rods

Brass
Washer

Commutator
Fig. 5.- The finished commutator, showing

method of forming the commutator bars

A NEW VEST POCKET BOOK

NEWNES METRIC &
DECIMAL TABLES

By F. J. CAMM

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

Armature Poles

°01111"Coil Winding

Fig. 3.- The partly -finished armature, showing how the pole pieces
are bent over to embrace the winding.

Commutator

Insulating Washer

Fig. 6.- The completed armature, showing the insulating washer
and commutator in position.
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A Portable Water Softener
Constructional Details of an Easily -made but Efficient Appliance

IN those districts where the water is
" hard " a water softener is undoubtedly
an advantage. Considerable savings can

be effected in tea and soap, together with a
considerable reduction in the amount of work
that is so often inseparable from household
duties.

The running costs of a water -softener are
very small. All that is required is an occa-
sional handful of common household salt .to
cleanse the softening medium of the accumu-
lation of lime and chalk which has been
extracted from the hard water in its passage
through the softener.

A water -softener is not very difficult to
make. Indeed, a fairly satisfactory one could
easily be made by filling a suitable container
with the basic exchange material, slowly run-
ning the hard water through same, and
drawing the softened water off at the bottom.
Commercial water -softeners, although work-
ing on the same principle, are, of course, far
more complex in their construction than this,
and consequently give more reliable and de-
pendable results. The following details of
construction for a portable water -softener,
although simple, will be found to give every
satisfaction in use, and with average care will
give lasting service.

Container
The container of the softener is constructed

from a length of heavy galvanised sheet iron
or steel flue pipe. The size usually stocked
is 4in. by 24in. The tinned -variety of flue -
pipe is not suitable, as it very quickly rusts,
therefore make sure that the pipe is galvan-
ised, as the life of the softener depends upon
this important point. With an hacksaw, cut
six inches off of the end of the pipe, so that it
leaves a cylinder 4in. in diameter by i8in. in
length. The remaining six inches of piping
should be cut along the seam and flattened
out into a sheet to later make the two ends
of the container. Next carefully solder along
the seam of the container to ensure a water-
tight joint. A heavy soldering iron or blow-
lamp will be found necessary to ensure a
satisfactory flow of solder.

Inlet Pipe
Next drill a tin. diameter hole 6in. from

the top of the container, and opposite the
seam, and another, at right angles to the
first, in. from the top (Fig. s). A 23in.
length of tin. external diameter galvanised
iron water barrelling is now required. This
is cut into two lengths. One length being
17in., the other 6in. The smaller length is
slotted along both sides with an hacksaw for
a distance of 3÷in. (Fig. 3). It is then
inserted through the upper hole in the con-
tainer, and pushed through until the slotted
end is in close contact with the *inner side
of the container. Solder the end of the
tube securely to the inside of the container,
and also where it emerges through the
opposite side. See that the tube is adjusted
correctly before soldering so that the slots
are in the position indicated in Fig. a.

Outlet Pipe
The larger tube is bent over in a curve

for a distance of Sin. from one end. The
other end is blocked by soldering a metal
disc into place. A number of i/s6in. holes
is next drilled for a distance of tin. from the
blocked end (Fig. 2). These holes deter-
mine the rate of outflow from the softener,
and should not number less than twenty.

By E S. BROWN

The completed water softener ready for use.

Slots In
Pipe

iiiiiii1liiiiiii11111

1
Water
Inlet
Pipe

Soldered
Here

Water
Outlet
Plpe

2S

00

Water
Inlet
Pape

Water
Outlet
Pape

P'pe
Soldered
Here

Holes
tDrIlled

Here

Pipe Blocked Here

Figs. I and 2.-Front elevation and section
showing positions of inlet and outlet pipes.

Fie 3.-Water inlet pipe showing arrangement
of slots.

The tube is then inserted into the con-
tainer, and the turved portion pushed through
the hole provided for it. The tube should
be positioned so that it leaves an inch clear-
ance between the tube and the side of the
container, the water outlet pipe protruding
about 4in. It is then soldered into position.

End Caps
The bottom and top end caps are cut from

the flattened flue piping, and are soldered
into position. Before fitting the top cap
finally into position, it will be necessary to
fit a screw -filler cap into same. The writer
removed a petrol filler cap together with the
neck from a redundant car, and had no diffi-
culty in fitting them to the end cap. A walk
around any car -breaker's yard would no
doubt provide a similar fitting which can be
purchased for a nominal sum, and which
should be perfectly satisfactory in use. It is
important, however, to see that the washer is
in good condition, as otherwise an annoying
water leakage will occur. The cap and neck
should be thoroughly cleansed in boiling
water.

The softener must now be washed out with
several changes of boiling water to remove
any soldering flux that may be present, then
put aside to dry out.

Enamel Coating
Several coats of good quality enamel

should next be given. Allow each coat to
thoroughly dry, and remove the gloss with
fine glass paper before applying the next
coat. The final coat should of course be
left glossy, and should be left as long as
possible before being used. Quite a pleasing
appearance can be given by affixing a transfer
on the softener, a suitable transfer being
obtainable from most cycle stores. To affix
the transfer, apply a thin coat of gold -size
where it is desired to apply the transfer, peel
the protective backing from same, and when
the gold -size is " tacky " apply the transfer,
and press gently into place with the thumb.
Leave for twelve hours, then moisten the thin
paper covering with water, and gently re-
move same with a sliding motion. After
drying, a thin coat of varnish should be
applied over the transfer for protective pur-
poses.

A piece of lin. internal diameter rubber
tubing of sufficient length must be pushed
on to the water inlet -pipe for connection
to the water supply tap. A 4in. length of
garden hose is cemented with rubber solution
on to the end of the softener tubing in order
to make a satisfactory connection with the
water tap.

Base Exchange Material
The softener is now filled with the basic

exchange material to within sin. of the water
inlet -pipe, and the quantity required will be
about 51bs. The softening medium can be
obtained from most firms who specialize in
water softener equipment, but  should any
difficulty be experienced in this direction the
writer would be pleased to advise readers as
to where supplies can be obtained.

The softener is now ready for use, but it
is advisable to allow a gentle flow of water
into the softener for a few minutes, to remove
any dust that may be present in the softening
medium. " When using the softener, regulate
the, flow of water so that it comes from the
outlet pipe in a gentle stream. In this way,
the -maximum softening effect is obtained.

(Continued on Page 138)
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THE WORLD OF MODELS
Museum of Models Old Figureheads at

Gravesend Good Work at Exeter

By "MOTILUS"

HERE we are on the threshold of a new
year, and my first news comes from
a young person who, if not exactly

a " rookie," is still really on the threshold of
his model -making adventures. Although we
all know that the world of models is well
peopled by thousands who are young in years
as well as those who are " young in heart,"
we still like an occasional reminder from the
coming generation as to their ideas and activi-
ties in the model -making hobby. I am very
glad to be able to give readers this month a
picture of a skilfully -built model sailing ship,
made in 1946 by 14 -year -old Master James
Mellors, of Whaley Bridge, near Stockport.
Master Mellors wrote to say he wanted me
to see " what northern youth can make in
the way of models "! If there are many
young Northerners whose craft is as good as
this, then we shall see some fine work in
the'years to come. The detail shown in this
model (Fig. t) will be appreciated when I tell
you it is only 8in. long. The hull and masts
are of ash wood, the remainder being balsa,
and the only tools used were a razor blade
and a pair of tweezers. The complete model
only cost Master Mellors about five shillings
out of his " pocket money."

pages previously (Fig.
2). He had time, how-
ever, to show me one
of the latest additions
to his collection, a sea-
going type of Chinese
junk, which was
brought here from
China by a naval com-
mander. This model
(Fig. 3), which is 3ft.
long and has ant tin.
beam, has the tra-
ditional eyes painted on
her bows, and is com-
plete with a drop rud-
der which, in the pro -
t ot yp e, would be
dropped for deep-sea
use and raised for shal-
low water. The first Chinese vessel ever
brought to Europe, the Keying, was similar
to this. She arrived at Gravesend on March
28, 1848, having taken 477 days from Canton,
China. This ship was t6oft. long, with a
beam of 33ft. and a burthen of Boo tons.
Her main mast was Soft. high and built of
iron and wood. The sails were of strong

Fig. 2.-Mr. :James Laity, of St. Ives, working
on repair work to his large model of the sailing'

ship " Bellerophon."

Museum of Models at St. Ives
During a visit to St. Ives, in Cornwall,

last autumn I was able to call again on my
friend, Mr. James Laity, who is already
known to readers as a collector of relics of
the past, including souvenirs brought from
the Far East. Mr. Laity, proprietor of an
old -established provision store on the water-
front in the harbour at St. Ives, has now
retired from taking an active part in the busi-
ness, and is devoting all his time to his
collection of valuable and unique curiosities
that he has gathered from time to time for
his museum. When I saw Mr. Laity he was
busily engaged in completing repairs to the
large model of the sailing ship Bellero-
phon, which has been illustrated in these

Fig. 1.-A sailing ship model built by Master James Mellors, of
Whaley Bridge, aged 54 years.

matting, the mainsail weighing nearly eight
tons in itself.

Visitors to St. Ives who are interested in
old-world relics from far and near, especi-
ally when they relate to ships and shipping,
would be amply rewarded by a visit to Mr.
Laity's museum, and I am sure would be
welcomed by Mt. Laity himself, who is a
very keen collector. The museum is entered
from the main car park in the harbour area,
quite close to Mr. Laity's grocery store.

Scale Model " Queen Mary "
Returning to present-day shipping

wonders, Mr. Joseph Gass, of Reading, was
prompted by my remarks on the models
made by Mr. Dennis Sears,to send me some
photographs of his own model of the liner .
Queen Mary, together with a full account
of the amazing detail he has incorporated in
his work (Fig. 4). All the ports are built
in and finished with 1/32in. clear acetate
sheeting, cut to fit over every bank of six
portholes. The bollards are made from .22
rifle shot filed down to size, and the masts
from bone knitting needles ; the flags are of
hand -painted tissue paper, and the anchors,
which are workable, were filed from lead.

Fig. 3.-A model of a Chinese junk brought from the Far East by a naval com-
mander and now an addition to Mr. Laity's collection.
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Fig. 4.-A scale model of the Cunard liner,
" Queen Mary," made by Mr. j. Gass, shown
during her trials. The screws are driven
through reduction gears from a Bassett-Lowke
marine motor and controlled by a seven point

rheostat inside the bridge cabin.

In the sun -lounge there is leather -covered
furniture, all to scale. The propellers are
driven through reduction gears from a motor
supplied by Messrs. Bassett-Lowke, Ltd., of
High Holborn, London, and this motor is
controlled from a seven -point rheostat, lin.
outside diameter, mounted inside the bridge
cabin. The speed of the model can be regu-
lated from the bridge and increased in steps
of too r.p.m. from zero to 600, and this will
propel the model at 34 knots. Each deck is
illuminated from within by 2 -volt bulbs of
amber and white colouring alternately. All
this work was completed by Mr. Gass in
three and a half months from drawings he
prepared himself from photographs of the
Queen Mary. As a designer draughtsman
with an aircraft firm, Mr. Gass naturally
takes a keen interest in model aircraft. Some
time ago he built an all -metal model of a
Fairey Battle bomber, with a 54in. wing span
and having movable controls. He is now
endeavouring to form a model society in
the factory, so I am looking forward to more
news from this quarter.

Old Figureheads at Gravesend
Many readers may remember my old

friend, Captain "Long John " Silver, and
previous accounts of his collection of ship-
ping relics and old figureheads at Gravesend.
Hearing that he had been able to extend and
improve the collection still more, I called at
" The Look Out," Gravesend, before Cap-
tain Silver closed it for the winter months
last year. I found several intriguing addi-
tions there, and also an entirely new room,
the " Quarterdeck." Our illustration
(Fig. 5) shows the " Quarterdeck " on the
port side, looking for'ard. At the far end is
the figurehead, "Lord Beaconsfield," and a
large painting of a four -masted full-rigged
ship, Liverpool (3,000 tons registered).
The central figure, carved in the nude, is
from the schooner, Amphitrite, but the
two figures on either side of this are, unfor-
tunately, of unknown origin. This room is
indeed a valuable extension to the "

by -the -Thames," as it
gives Captain Silver
oppOrtunity for the
better display of his
large and original
collection.

Unit Construction
Model
Model engineers

will probably like to
study the photographs
sent to me by Mr.
B. E. Timmins, of
Hereford, showing the
lin. to the foot scale
model of Callender
Hamilton Unit Con -
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a finished taper. The truss angles are
by *in. and are 5in. long. Two different
types of roadway were laid: one with coarse
ballast and two grades of " Tarmac," made
from fine granite chips, black paint and glue,
and the other from scale timber decking hav-
ing a diagonal wearing surface with wood
strip on top.

A Famous Liner
" Man in his time plays many parts, and

ships in their time have many masters." The
famous North German liner, Europa, will,
in the near future, be under French owner-
ship and captaincy instead of German. The
two ships, Europa and Bremen,
although not identical in every detail, were
very similar in dimensions and power, and

Fig. 6.-Model of the Callender -Hamilton Unit Construction Bridging made by Mr.
B. E. Timmins.

struction Bridging, built
by him (Fig. 6). Mr. Tim-
mins made this specially
for Messrs. British Insu-
lated Callender Cables,
Ltd., for display at the
Engineering and Marine
Exhibition at Olympia
last year. The model is
made throughout in hard
brass, is 2ft. 6in. long,
loin. high and 9in. wide,
and demonstrates three
types of bridging: The
double depth " through "
type, the double truss
and the single truss.
Model -makers who have
had any experience in
building bridging models
will- realise the large
amount of detail that is
involved in what at first
may appear in some
respects to be quite a
simple piece of construc-
tion. The angles and
channels had first to be
bent up from the strip ;
they were then all drilled
in jigs of Mr. Timmins'
own design and make.
There are 33o angle
pieces and 290 plate
pieces. The main gusset
plates at the junction of
the ties each have two
smaller plates soldered at
right angles to carry the
cross - bearers, Aft e r
bending the channels, the
flange formed had to be
secured with solder and
then hand -scraped to give

Fig. 5.-The " Quarterdeck," a new room added to the
" Valhalla -by -the -Thames," which is full of ctost interectine

maritime relics.
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the two are always regarded as having been
" sister " ships. When the Bremen made
her maiden voyage across the Western Ocean
in 1929 there was quite a stir in the ship-
ping world, not only because she was the
first ship of an entirely new design to be
built after the First World War but also
because on that voyage she beat the record
previously held by the famous Cunard White
Star liner Mauretania. The following
year the Europa crossed on her maiden
voyage and, by a small margin, managed to
beat her sister ship's record.
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Southampton and New York, after she has
been renamed the Liberte.

There being no model available of the
Europa, the French line secured a German
water -line model of the Bremen, and this has
now been converted as a model of the new
Liberte by Messrs. Bassett-Lowke, Ltd. The
model (Fig. 7) can be seen in the windows
of the French Line House in Cockspur
Street, London.

With the French cuisine and service, the
Liberte will, no doubt, be one of the most

Fig. 7.-A fine German -made waterline model of the N.D.L. "ocean greyhound"
shown here after the incorporation of alterations and improvements that have been
effected on the liner "Europa" by the French Line and now renamed the "Liberte."

During the last war the Bremen was
totally destroyed by the Allies, but her sister
ship, Europa, escaped destruction and was
used as a troopship after the cessation of
hostilities. Later she was allocated to the
French, and she is now being reconditioned
in readiness for service with the Compagnie
Generale Transatlantique, between Havre,

popular ships on the Western Ocean.. Her
maiden voyage under her new nationality
will be an event of great importance to the
French Line after their sad loss of their
" Queen of the Seas," the Normandie, in
New York harbour during the late war while
in the hands of the U.S. Admiralty, and in
the course of conversion into a troop carrier.
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Good Work-Exeter
I offer my warmest congratulations to the

members of Exeter and District Model Engi-
neers' Society who, through their hobby, have
become " fairy godfathers " to all the young-
sters in the children's ward at Princess Eliza-
beth Orthopedic Hospital, Exeter. Search-
ing for somewhere to build their permanent
model railway track, they had the inspiration
of requesting to be allowed to use a site in
the hospital grounds, outside the children's
ward. It took these enthusiastic West
Countrymen 18 months' patient work to
construct the too yards of straight track,
although I have no doubt that the " perman-
ent -way " men enjoyed the process through-
out. The impatient ones must have been the
curious children who watched the work pro-
gressing from their ward windows. At length,
however, in September last year, the great
day came when the locomotives and carriages
arrived and the children were told that they
could really spend an afternoon having rides
behind the miniature steam locomotives. What
a thrill for some of them who had never
before even seen a railway or a train! Those
who were unable to walk themselves to the
trackside were either carried or pushed there,
in their beds and bath -chairs. The Exeter
Society have certainly shown fellow modellers
how we can make the most of our hobby by
bringing so much pleasure to these sick
children.

Despite the austerity conditions that beset
us, the model world is still very much alive.
The past year has certainly shown that the
commercial model -makers are able to over-
come to some extent difficulties caused by
shortage of material and labour and to help
amateurs with fittings and parts that they
sometimes find beyond their own capacity.
From my knowledge of the trade the
prospects are better for the coming year.
At least there is one advantage in the model
business: the amount of material used is
of necessity very small! Let our slogan for
1948 be: " Better models, more supplies and
more devotion of leisure to constructive work
in the model -making hobby."

Letters from Readers
The Time Factor

SIR,-W. J. Weston's mathematical problem
(PRACTICAL MECHANICS, November) shows

an obvious defect, his two example salaries
being based on entirely different principles,
thereby drawing a wrong conclusion.

The table of the first man's salary shows a
" gift " each half -year of £m over and above
the basic £200 p.a., but the second man's table
does not show a gift of £40 each year above
the basic : it shows a half -yearly increase on
the basic £200 p.a. at the rate of f40 p.a.

To put the first man on the same principle
as the second, his salary should show a
half -yearly increase on the basic £200 at the
rate of £10 p.a. Because a rise of £10 each
half -year " surely means an increase in salary
for the second half -year front the basic £200
p.a. to £210 p.a., which gives him £105 for
that half -year, and so on. In other words, the
first man's table should read :

1st 2nd 3rd 4th 5th 6th
half -year do. do. do. do. do.
ktoo £105 kr to L115 £120 £125

Thus, the comparative Tables given by
Mr. Weston should have been as follows :

1st 2nd 3rd TOTAL
half -year do. do. wage

1st man .. £boo kr05 DI()
4th 5th 6th
do. do. do.

£I15 £120 £125 £675

I st
half -year

2nd man.. £100
4th
do.

£120

2nd 3rd TOTAL
do. do. wage
too £120
5th 6th
do. do.

£140 L140 £720
J. NETTLETON (Leeds).

Electric Light and Power Installation
SIR,-As I feel that some of your readers,

particularly those who are interested in
the subject of electricity supply, may be
somewhat confused after reading the article
" Electric Light and Power Installations," by
Mr. S. T. Corner, in your October issue. May
I be permitted to make the following
comments ?

(I) Ms. Corner quotes the Control Board
Standard Lighting System at 230 volts 5o
cycles as likely to be the ultimate standard
throughout the country. The Electricity
Commissioners are the authority for deter-
mining the standard requirements for public
electricity supply in accordance with the
Electricity Supply Acts of 1899, along with
additional powers and orders granted to them
from time to time.

(2) Rather more than a year ago, electricity
supply undertakings throughout the country
were advised by the Commissioners that from
October 1st, 1947, the standard requirements
at the terminals of a consumer's single-phase

two -wire service would be at a potential of
24o volts at 5o cycles per second, subject to
the permissible limits of variation in frequency
and voltage.

(3) The standard systems of supply being
as follows, at a frequency of 5o cycles per
second :
A. 240 volts on a 2 wire single phase circuit
B. 480;240 13 333 ,, 53 .5, 32

C. 415/240 ,, ,, ,, 4 ,, three ,, 31

D. 415 ,, ,, 3 ,3 ,, .53

(4) Mr. Corner comments upon conductor
sizes with the assumption that the larger a
conductor is in sectional area, the lower its
resistance will be, but only within a limit
determined by economy in cost. Here, Mr.
Corner is confusing resistance values with cost
values; obviously the greater the sectional
area of a conductor of a given length the
lower its resistance will be. Cost is another
factor.

(5) Mr. Corner then states that when large
amounts of power are required to be trans-
mitted at a potential of 23o volts, the large
sizes of cables required would be uneconomical,
and therefore a three -wire 460/230 volt direct
current system of distribution is employed. In
view of the above some of your readers would
quite rightly assume that the three -wire
system of distribution is accepted practice,
extensively used, and that development is
built up on such a scheme. This is far from
being correct. The direct current three -wire
system is a relic of the early days of electricity
supply.
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(6) The direct current three -wire system lent
itself particularly favourable to adaptation by
conversion to a 460/23o volt three -wire single-
phase supply, or by the suitable grouping of
existing three -wire distributors to the phase
and neutral conductors of the pre -standard
400/230 volt three-phase four -wire distri-
bution network superimposed over the existing
system. The latter arrangement had the
advantage of providing a standard supply for
all new development, while still making full
use, where suitable, of the original distribution
layout.

(7) Mr. Corner should have explained that
the accepted and established practice is to
transmit.extra high -voltage three-phase energy
from the generating stations to interconnected
sub -stations, and transform locally to the
standard 415/240 volt three-phase four -wire
system for local distribution through inter-
connected networks in the denser areas of
loading, and where industrial works require
large amounts of power it is the practice to
deliver extra high -voltage three-phase energy
to transformer sub -stations sited on the
premises, and transform down to supply the
consumer's own 415/24o volt three-phase four -
wire distribution system ; and where there are
large induction motors, it is the practice for
them to be operated directly on the extra high -
voltage system of supply, or at some standard
intermediate voltage determined by the actual
circumstances and duty required.

(8) Mr. Corner's remarks upon the balanc-
ing of two -wire circuit loads on the three -wire
distribution system is strictly theoretical ;
perfect balance rarely if ever existed in actual
operating practice, and for that reason it was
usual to provide three conductors of equal
cross-section, or a neutral conductor never
less than 5o per cent. of the area of the line
conductors. For example, the failure of a
distributor fuse on either of the outer lines of
the system would result in a heavy out of
balance, current flowing in the neutral con-
ductor to the balancing point, with consequent
wide disturbance of the voltages between line
and neutral conductors. With the standard
three-phase four -wire and single-phase three -
wire systems it is the practice to have the
sectional area of the neutral conductors equal
to that of the phase conductors. It can be
stated here that the .purpose of " earthing "
the neutral conductor of a " multi "-wire
alternating or direct current system is to limit
the potential of any line conductor above earth
to a value not exceeding 25o volts in accord-
ance with the regulations of the Electricity
Commissioners for " the supply of energy at
low voltage from a medium voltage system."

(9) In describing the three-phase system of
supply, Mr. Corner states that single-phase
motors, lighting and heating circuits are
connected between different pairs of wires in
order to effect balance. This is incorrect-the
very purpose of the standard three-phase four -
wire distribution system is to provide a
potential of 415 volts between phases to
supply. For example, standaid three-phase
three -wire induction motor circuits and a
potential of 240 volts between any phase
conductor and the neutral conductor for small
single-phase industrial and domestic motors,
heating and lighting circuits.-E. TIMLIN
(Brampton).

Wood Block Flooring
SIR, May I amplify the answer given in

the November issue to Mr. J. Row-
botham (Heywood) with regard to a wood
block floor.

As a floorlayer of 4o years' standing, I
can clarify the matter a little better, I think.

First of all, floorlayers, usually sum up
floors under three headings, namely, parquet,
wood blocks, and secret nailed boards.

Many architects call all these floors par-

quet, but the floorlayer's description is the
correct one.

Now, if Mr. Rowbotham talks of a hard-
wood block floor, we naturally infer that it
is laid on concrete, with a perfectly level
surface.

In that case a composition is used speci-
ally manufactured for the job. Years ago
the usual job was to use coal -tar pitch diluted
with creosote.

This was not successful, because after a
while the oil soaks into concrete leaving only
pitch, which, being very brittle, with the
slightest knock broke loose, and the floor then
became a nuisance and was dangerous.

Messrs. Hollis Bros. & Co., Ltd., Craven
Hall, Hull, Yorks (flooring specialists), manu-
facture a substance called Corroid ; this is
excellent. It never really sets, but remains
more or less pliable.

I have been to repair floors that have been
laid 12 years, and the Corroid was still lively.

Should it be that your correspondent
desires to fix material on top of an existing
wood floor, we should call it parquet, and in
that case rarely exceeds tin. in thickness.

This flooring is glued and pinned. The
best Scotch glue is used, and tin. panel pins ;
a batten gin. x Sin. x tin. is usually pinned
with six pins.-R. V. Coomas (Eastleigh).

The Cinegram
SIR,-Having just received the October

issue Of PRACTICAL MECHANICS, I should
like to submit some suggestions concerning
Mr. Pamment's article, " The Cinegram."

In my opinion there is a way to circumvent
Mr. Pamment's stumbling block. The same
problem exists in ordinary film projection too,
and Maltese cross, etc., movements were
used to obtain the necessary intermittent
movement. This, however, is detrimental to
the film, causing fraying of the perforation,
breaks, etc. Moreover, when sound was
recorded, the same problem arose, as stated
by Mr. Pamment, but I will not mention the
solutions of this special problem. There
were, however, already projectors in the late
'twenties on the Continent, which were con-
stant speed machines with uniform film
movement.' These were the most famous
" Mechau projectors " as built by the
" A.E.G." in their factory at Berlin-Treptow,
Germany. They were the most praised equip-
ment of the leading cinemas in Germany,
Austria, Switzerland, etc., and, as far as I
am aware, got special reductions on leasing
fees for the above -mentioned reason that they
were really doing no harm to the film copies.

But Mr. Pamment will be interested in how
they worked. Well, the (then) patented fea-
ture was not an oscillating mirror but a
mirror -wheel. There were a number, I be-
lieve 16 or 32, of mirrors fixed on the rim, so
that they followed the picture just in the
same way as Mr. Pamment describes, but then
the next frame was picked up by the follow-
ing mirror and so on, reducing the problem
to some very simple movements. Only, at
that time, it was very costly to correct the
mirrors, which had to be of the finest optical
qualities, and so these marvellous machines,
which were produced in small series of three
to five each time, were very expensive, costing
about twice as much as another good " nor-
mal " theatre projector.

To -day, as there are the illimitable plastics,
and I know that plastic lenses and optical
prisms are being manufactured on a mass
production basis, I am convinced that there
should be a possibility to produce a mirror -
wheel for the " Cinegram " in plastic. I
firmly believe that if a sufficient market outlet
can be found the cost of the precision die
required would be easily set-off by the cheap
production costs.

I should be very interested to hear from
Mr. Pamment about any further develop-

ment of the " Cinegram."-G. I. ScitaFER
(Beyrouth, Syria).

SIR,-Referring to the article in your Octo-
ber issue by F. Townsend Pamment, in

the second column (page 20) he asks for
suggestions re the oscillating mirror which he
says is not quite satisfactory owing to the
necessary speed.

I would like to suggest that instead of
having the mirror to flick back, a drum
travelling or rotating in one direction only
and provided with 3 or more plane mirrors
fixed on its periphery should answer his re-
quirements. As one mirror finished its re-
flection of one picture, the following mirror
would be in position to follow on with no
loss of time.-W. SWAIN (Hippetholme).

Club Notes
Manchester Model Railway Society.

THE first public annual exhibition of the
above society to be held since the war

was staged at The Milton Hall, Deansgate.
Manchester, on Thursday, Friday and Satur-
day, the 18th, 19th and loth of December.
The exhibition was open from noon on
the first two dates and from a a.m. on the
last date. Some hundreds of models, loco-
motives, rolling stock, signals, trackwork,
buildings and accessories were on view in
scales from 3+ m/m to one foot upwards.

Working demonstrations of " oo " and
" o " gauge layouts and a live -steam pas-
senget-hauling track were in frequent opera-
tion and the exhibition was of great interest
to all railway enthusiasts.

The Beverley Model Club.
ALTHOUGH only three months' old this

club has just held its first annual exhibi-
tion. It was a great success and aroused
much interest in model making in this ancient
borough.

More than too exhibits were on show and
ranged from model buses and lorries about
Sin. long, and complete in every detail, to a
31in. gauge model L.N.E.R. " Bantam Cock,"
which hauled visitors up and down the hall
under its own steam.

Plans are now afoot for forming a model
car section with a view to building a race
track.

Club meetings are held on alternate Mon-
days at 7.3o p.m. in Armstrong's Recreation
Club, Grovehill Road, Beverley. Further
information may be had by writing to the
hon. sec., F. H. Plaster, Virginia House,
Cartwright Lane, Beverley, E. Yorks.

PORTABLE WATER SOFTENER-
(Continued from page 134.)

Regeneration
The length of time between regeneration

periods will of course depend on the degree
of water hardness, and -the consumption of
water. For water of the London area, and
with average use, the softener should func-
tion between ten and fourteen days before
regeneration becomes necessary.

To regenerate the softener, it is necessary
to cleanse the softening material of lime and
chalk with a concentrated brine solution. To
prepare the solution, dissolve ilb. of ordinary
household salt-npt table salt-in warm
water. Remove the filler cap of the softener,
and slowly pour the brine solution in. Replace
the filler cap, and leave for an hour. Then
slowly rinse the brine from the softener by
turning on the water tap, and allowing the
water to flow through same until every trace
of salt is removed.
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QUERIESoi4
ENQUIRIES

A stamped addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on page 32 (THE CYCLIST),
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.

Crystallisation Experiment
TUST before the last war there was a con-
.) siderable vogue for a home chemical
experiment in which a most fascinating growth
of crystals was obtained, in any glass vessel,
upon a piece of coal or Coalite. Amongst the
requisites remembered were red and green ink ;
and the writer has a vague recollection of the
smell of ammonia. Would you please inform me
what materials are required for this experiment,
and how one goes about it 2-A. Cassera (Hale).
THE chemical experiment to which you refer appears

to have been a form of silicate crystallisation.
You will best be able to repeat it in the following
manner:

Take a large fish globe or a jam -jar and place on its
base a thin layer of clean sand. On the sand place a
few pietes of coke, Coalite or other porous material on
which a few drops of colouredink have been poured.
Then cover the material carefully with ordinary
" waterglass " or sodium silicate. Gradual crystal
growths will take place from the Coalite or other material,
which growths will be coloured by the absorbed ink.

Better crystal formations, however, are to be
obtained by " sowina " " seed " crystals in the sand.
These crystals must be of coloured salts, such as
copper sulphate, copper nitrate, potassium dichromate,
potassium chromate, chrome alum, iron sulphate, etc.
Equal, parts of waterglass and plain water are mixed
and then very gently poured over the sand to a depth of
3ins. or 4ins. Within a short time crystal growths will
begin to extend upwards, and since these will be of
different colours, the effect can be,made very interesting
and entertaining.

If you sow seed crystals of lead acetate, lead nitrate,
calcium chloride or magnesium sulphate, whitish growths
will be obtained from such crystals.

Small amounts of any of the above materials should
be available at your local druggist, whilst, of course,
even nowadays, " waterglass " (sodium silicate) is a
fairly common commodity.

Mounting Amaha Specimens : Power of
Microscope

T\ I shall be very much obliged if you will
( I-) inform me of the method by which a
specimen such as an Amoeba may be fixed to
a microscope slide.

(2) Also, is there any simple means by which
the power of a microscope may be determined ?
-J. Harper (Newport).

THE microscope slide mounting of amceba is
) a difficult task unless the operator is possessed

of skill and experience. In the first place, the organism
should be killed by gradually injecting rectified spirit
into the water containing it until as much spirit as
water is present. The amoeba are then washed in
plain water and decanted into a z per cent. solution
of chromic acid (z parts chromic acid in 98 parts of
water) for three minutes, followed by washing again
in plain water. This chromic acid treatment is not
essential, but it helps to " fix " the organism and to
stain it.

The amoeba are now transferred into rectified spirit
overnight, after which they are placed on a microscope
glass slide, covered with Canada balsam solution and a
coverglass placed over the spot. In about a month the
balsam will become hard. The coverglass should then
be ringed with shellac or other cement, after which it
will be ready for viewing.

If you are not experienced in the manipulation and
mounting of microscope objects, you should refer to
any textbook on this subject, which will be obtainable
from your nearest reference library.

(2) If you had given us the focal length of your
microscope objective, the length of the microscope
tube and the magnifying power of.your eyepiece we
could have given you a precise estimation of the
microscope's magnifying power when used under
normal conditions. There are experimental methods of
ascertaining the magnifying power of a microscope
but these are anything but simple and they call for
expensive apparatus.

A rough approximation of the magnifying power
which, we think, will suit your needs can be gained
by dividing 6ins, by the focal distance of the objective
lens and then by multiplying the result by the magnifying
power of the eyepiece.

Thus, for example, an objective lens of t/toin. focus
will magnify 6o times. This, when used with a 4 eye-

piece, will produce an apparent magnification of 240
times.

Removing Mildew From Leather,
CAN you please advise me how to remove

mildew marks from a black leather coat ?
The coat is quite old, and mildew marks have
defied several attempt.; to remove them. -J. E.
Barnett (Weston Beggard).

'THERE are many varieties of mildew and some of
them are notoriously difficult to eradicate. We

should have liked to know whether the mildew marks
on your black leather coat are white, pinkish, yellow,
or greenish. Also, whether they can be attributed to
dampness or to some other cause, such as the accidental
spilling of a liquid on the garment.

In the circumstances we have to presume that the
mildew stains are of the commonest variety, i.e., the
thread -like whitish patches which form in circles.
In this instance your best course of action is to paint over
the stains with a fairly strong disinfectant, such as
Milton. This will kill any active mildew which may
still be present.

The unfortunate part of the matter is that the mildew
is a thread -like plant which thrusts its roots deep into
the actual fibres of the leather or other material, and
which not only stains it but, also, often actually destroys
it. Usually, however, its staining action is greater than
its destructive effect. Let us hope this is the case in
the instance of your black leather coat, for if the leather
itself has been destroyed nothing at all can be done.

Obtain some pure castor oil. Heat a little of it in a
teaspoon and dab it on to the garment with a wad of
cotton wool. In many instances this treatment will
entirely remove the whitish stain. You may, if you
consider it advisable, mix a small amount of a black
shoe -polish with the hot castor oil -sufficient to blacken
it. This stain will be taken up by the mildewed leather,
and a final application of a good wax polish to the
whole of the garment will often be sufficient to brighten
up the entire coat and to render the formerly mildewed
area quite unnoticeable except on the most minute
inspection:

You will appreciate that this is all the advice we can
give from your very brief description of the trouble.
Mildew damage varies so very much in degree and in
consequences,that a visual inspection is usually necessary
before any definite course of action can be decided on.

Removing Grease from Brass
CAN you supply me with a formula of a chemical

solution for removing grease and dirt from
brass without damaging the metal ?-R. D.
Simmonds (Camberwell).

THE easiest way of removing grease from brass is to
make up a medium -strength solution of caustic

soda in water (say, about t part of caustic soda in 5 parts
of water) and to gently simmer the brass articles in this
solution for about half an hour. Use a vessel of iron,
enamel, glass or earthenware for this boiling, but not a
galvanized vessel, since the caustic soda will attack
such a vessel.

If the articles are too big to be thus treated use a
powerful degreasing agent, such as Teepol-X, which
is a petroleum product sold by Shell Chemicals, Ltd.,
112, Strand, W.C.2, price about 13s. per gallon. One
part of Teepol-X mixed with to parts of water, plus a
little soda (ordinary or caustic) makes a very good
degreasing liquid when brushed on hot to parts which
are too big for normal boiling.

The brass will be quite unaffected by the above treat-
ments. always provided that it is properly rinsed
afterwards.

Spirometer : Testing Petrol -engine
Exhaust

spirometer the dials of which are
( ) I HmIrtTemarked in cubic inches. What is this
used for ?

(a) Is there any simple instrument or apparatus
for testing the exhaust of a petrol engine to
indicate if the mixture is lean, correct or too
rich 2-F. E. Siggers (Hoshiapur, E. Punjab).
( '\ A SPIROMETER is an instrument which is used

for measuring the -capacity of the lungs. It
does this by measuring the volume of air which can be
breathed out by a forced inspiration.

" PRACTICAL MECHANICS " MASTER
BATTERY CLOCK*

Blueprints (2 sheets), 3s. 6d.
"PRACTICOL MECHANICS" OUTBOARD

SPEEDBOAT
10s. 6d. per set of three sheets.
A MODEL AUTOGIRO

Full-size blueprint, 2s.
The above blueprints are obtainable, post free, from Messrs. George Newnes. Ltd., Tower House.

Southampton Street, Strand, W.C.2.
An * denotes that constructional details are available, free, with the blueprint.

There are several different forms of this instrument.
In general, however, the spirometer is merely a small
gasometer having one or more graduated scales or dials.
The subject under test takes a very deep breath and
then breathes out into the instrument. The spirometer
is calibrated either in cubic centimetres (c.c.) or in
cubic inches.

(2)* There exists no automatic exhaust -indicating
instrument such as you visualise, although from time
to time attempts have been made to design such
instruments. An accurate indication of exhaust gas
conditions can only be obtained by means of an analysis
of the exhaust gas itself. This cannot be done
effectively by any simple and automatic means. Added
to this is the fact that the composition of a " normal "
exhaust gas varies a good deal according to the
composition of the fuel on which the engine is running.

Generally speaking, however, in a sweetly running
engine the exhaust gas should be invisible, oil -free, and
nearly odourless. The two most usual defects are
(a) black smoke, which signifies imperfect carburation
(usually from an excess of fuel), (b) blue smoke, which
denotes excessive lubrication.

Making Imitation Pearls
CAN you please explain the process for making

imitation pearl beads ?-J. H. Pearson
(Worcester).

IMITATION pearl beads are made from special
" pearl " glass, the glass being inherently opaque.

This glass is sometimes (after having been made up
into beads) given a coating of transparentJacquer to
heighten the effect.

We are afraid that you will not find it possible to
imitate this effect on a small scale. All you can hope
to do is to coat clear glass beads with a semi -transparent
synthetic lacquer which you might be able to obtain
from a local paint store. Alternatively, you could
make this yourself by dissolving clear scrap celluloid
in, a mixture of about equal parts of acetone and amyl -
acetate and by stirring a little very fine cosmetic powder
into the thick liquid resulting. But as acetone and
amyl -acetate are becoming more and more difficult to
obtain these days on account of priorities, restrictions,
controls and .exports, we are very much afraid that you
will find it hard to purchase any unless, of course, you
can claim the friendly assistance and goodwill of a
local pharmacist or druggist. Failing that, you might
try Messrs. Vicsons & Co., 148, Pinner Road, Harrow,
Middlesex.

Dyeing Matting
T SHOULD be grateful if you could inform me of
J . a way to dye natural coco-matting at home,
and also the thick webbing -like material which
is used as druggett ? I thought it might be
possible to brush a hot dye into it. -E.
Ginyko (Beckenham).
TT is not possible to dye satisfactorily matting and

other similar thick material merely by brushing
on a hot solution of the dye. If you attempt this
method you will only get patchy results and, worse
still, you will find that the colour will rub off badly and
perhaps stain other fabrics which may happen to come
into contact with it.

The only satisfactory method of dealing with these
articles is a difficult one-sq far as home dyeing is
concerned. It consists in completely immersing the
textile material in the dye solution and in slowly heating
it therein.

The material should first of all be immersed for a day
or two in water so that it becomes completely saturated
with the liquid. If there is any suspicion of dirt or
grease on the fabric it should then be washed with soap
and finally rinsed with plenty of clean water. Surplus
water should then be drained off. The dye bath should
be made up in a tub- (preferably a non-metallic one).
The cleaned fabric should be immersed in the cold dye
bath, but the latter should be heated to boiling -point
during one hour, retained at that temperature for
another quarter of an hour, after which the dye liquor
may be run away and the material thoroughly well rinsed
with water. It should then be hung up on lines after
this treatment to dry out thoroughly.

Some degree of shrinkage and matting of thick fabric
may be expected to result from the dyeing process, but
this is unavoidable under the circumstances.

Colours which have been " keyed " on to a fabric in

a--. -
THE P.M. LIST OF BLUEPRINTS

E "PRACTICAL MECHANICS" 12 FT. ALL -WOOD CANOE.* New Series. No. I. 3s. 6d. =
" PRACTICAL MECHANICS " 10 -WATT MOTOR. New Series." No. 2. 3s. 6d. -
"PRACTICAL MECHANICS" COMPRESSED -AIR MODEL AERO ENGINE.* New Series. E.

No. 3. 5s. E
" PRACTICAL MECHANICS " " SPORTS " PEDAL CAR.) New Series. No. 4. 5s.

F. J. CAMM'S FLASH STEAM PLANT. New Series. No. 5. Ss.

"PRACTICAL MECHANICS" £20 CAR SUPER -DURATION BIPLANE* -.2

(Designed by F. I. CAMM), Full-size blueprint, 2s.
10s. 6d. per set of four sheets. The 1-c.c. TWO- STROKE PETROL ENGINE Fr

Complete set, 7s. Sd.
STREAMLINED WAKEFIELD

MONOPLANE -3s. 6d. =-
LIGHTWEIGHT MODEL MONOPLANE

Full-size blueprint, 3s. 6d.
P.M. TRAILER CARAVAN*

Complete set, 10s. 6d.
P.M. BATTERY SLAVE CLOCK* 2s. E-*



140 NEWNES PRACTICAL MECHANICS January; 1948

a hot solution will remain thereon, but any process of
spraying, robbing or brushing on dye solution will not
be satisfactory, since such fabric will always be likely
to shed its colour on the slightest provocation.

Cutting Triplex Glass
CAN you tell me if there is any method of- cutting Triplex -toughened glass, as I have
been told that it can be done with some kind of
acid. If so, what is the acid, and the method of
using it ?-D. J. H. Evans (Newport).
THE only acid which will attack glass and ultimately
A dissolve it is hydrofluoric acid, particularly when

it is used warm. This acid can be obtained from the
usual chemical wholesalers such as Messrs. J. W. Towers
& Co., Ltd., Victoria House, Widnes, Lanes, it being
sold in special ceresin or gutta-percha bottles.

We do not, however, consider that you will be able
to apply this acid successfully to the cutting of Triplex,.
hardened glass.

The only method available to you is, in our opinion,
a carborundum saw which, in effect, is a thin steel disc
revolving at a high speed, and the edge of which is
tipped with a carborundum mixture, highly compressed.
For such apparatus you might make inquiries of The
Universal Grinding Wheel Co., Ltd., Stafford, although,
like most otherthings, these cutting wheels are becoming
increasingly scarce.

The usual method of glass -cutting with a diamond
is, of course, hopeless with this type of glass.

Papering Plastic Surfaces
THE inside panelling of the roof of my caravan

is of sheet plastic material.
After several attempts to paper it over, I cannot

get the paste to hold for more than a few weeks,
after which the paper falls clean away.

I have even given the plastic a coat of flat white
paint which holds quite well; but it has not helped
the paper to stick. Condensation is not the
trouble, as the van has not been used yet. Could
you please advise me on any special treatment ?
-F. Ghey (Eastleigh).
ALL synthetic plastic materials are more or less

" hydrophobic," that is to say, water -repellant.
Hence, an aqueous paste, glue or gum placed on such a
surface does not " wet " it well and is, therefore, unable
to obtain a good hold.

Our opinion is that you would best solve your
problem by matting the surface of the plastic sheets
with sand or emery paper and then by giving it a coating
of a gelatine solution, used hot. Such a solution could
be made up by dissolving 5 parts of ordinary cooking
gelatine in 95 parts of hot water. Allow this to dry on
the plastic sheets. Then stick your paper on, using
exactly the same gelatine adhesive but of double
strength, i.e., to parts of gelatine in 90 parts of water.
This adhesive will, of course, have to be used hot, for
it will set to a jelly when cold.

If the paper refuses to stick with this treatment, strip
it off, and to the gelatined plastic sheet apply a thin
coating of a washable matt distemper, not an oil
paint. Give this three days to dry out completely, then
use paste or gelatine solution to stick the paper over
the distemper.

We think that the first process will be quite satis-
factory, although we recommend that you try it out on
a small area before applying it to the whole of the
plastic sheets.

Gold-plating Process
COULD you please give me details for setting

up a small gold-plating tank at hoine ?
Also, could I run the electrical side from the

mains ? I would also like the name and address
of a firm who could supply the necessary materials.

I plan to gild about six cameo surrounds or
brooches a. a time.-S. Garrard (Wood Green).
('OLD -PLATING or electro-gilding is quite an
k -J, easy task if it is carefully carried out. The
process, however, cannot be run off the electric mains.
It requires a very small direct current only.

Since there is some risk in making up a gold-plating
solution owing to the use of fulminating gold, by far
your best (and cheapest) plan is to obtain your gold-
plating salt ready made up from either Messrs. Johnson,
Matthey and Co., Ltd., Hatton Garden, London,
or Messrs. Wm. Canning and Co., Ltd., Great Hampton
Street, Birmingham. You will only have to dissolve
this salt in a stated amount of water and the plating bath
will be ready for use.

As the anode of the bath, you can either use a piece of
gold wire or a length of platinum wire. The gold wire
will slowly dissolve in the bath, but the platinum will
remain insoluble. In this latter case, the bath will
need to be replenished from time to time by the addition
of more gold. salt.

The article to be plated is made the cathode (nega-
tive electrode) of the bath.

At ordinary temperatures the gold is deposited in a
rather pale condition. As the bath is warmed up to
6o deg. C., the colour of the gold becomes warmer and
more pleasing. Do not use a current of more than
volt. Excessive current will only produce a loose and
powdery gold deposit.

Observe, also, the fact that the gold bath contains
cyanide and is, therefore, very poisonous.

Gold salts are, of course, very expensive at the
present time but, in order to conserve the amount of
gold deposition, it is a good plan to paint a thick solg-
tion of shellac in methylated spirit over any portion of
the article which is not required to be gold-plated.
The gold will not be deposited on the shellac -treated
area, and thus some saving in gold will be effected.
Afterwards, the shellac can be dissolved off with
methylated spirit.

Bacteriological Culture Oven
T AM constructing a bacteriological culturei oven (water heated) but the chief obstacle I
have encountered is keeping the water and oven
at constant temperatures between 3o and 30
deg. C.

I propose heating the water with an electrical
element, as shown in the sketch.

Would you kindly instruct me on the wiring and
type of thermostat I should require and the
name of an electrical dealer that could supply
me with one ?-A. Staliwood (Stroud Green).
WE consider an immersion heater of about 250 watts

rating would be sufficient to maintain the
temperature under themostatic control. If, however,
it is important that the temperature be raised from cold

Water
Gauge

Asbestos
Wool

Thermometer

Wooden
Case

Water

/4;,

Current
Available
200 Volts

A.C.

Door Fitted To Inner Chamber & One To Wooden
Internal Measurements /4'x/4; Depth /2'.. Case.

Water Tank I9..x 19.:' Depth /4 j.
Approx. 2883 Cubic Ins. Water Space.

Section of an electrically heated bacteriological
culture oven.-(A. Staliwood.)

in a short time a larger element would be advisable.
The immersion heater should be connected in series
with the thermostat contacts and fed from the mains
through a 15 -amp. 250 -volt double -pole combined
switch and fuse box. We suggest you use a tubular
type of thermostat fitted vertically at the side of a
vertical heater. Messrs. Santon, Ltd., of Somerton
Works, Newport, Mon, could probably supply what
you require.

Vitreous Enamel
WILL you please inform me as to the amount

and type of materials to use, and the method
of making, in the preparation of enamel, similar
to the transparent material to be found on French
clocks and snuff -boxes of the Louis XIV period ?
-B. Blakemore (Barnsley).
MANY of the old clock dials have " enamel " which

is simply a white paint which has been applied
to the underlying sheet iron and then cautiously baked
in an oven. This material would not suit your pur-
pose. You require a vitreous or a " porcelain "
enamel, and this is only obtainable with very great
difficulty and by means of a high -temperature pottery
furnace.

The enamel itself consists of a mixture of various
substances which at white heat fuse and combine into
a sort of semi -opaque glass which runs uniformly over
the metal surface. The composition of the enamel
material varies enormously, and is, in many cases, a
closely guarded secret. Here is a typical formula :

White Lead.. .. 20 parts (by weight)
Ground stone
Ground flint
Borax
Zinc oxide . .

Felspar ..

. 9
4,,

. . 2 "

The above materials are ground to an extreme degree
of fineness. They are then ground into a cream with
water and poured over the metal. The object is then
fired for about seven hours at white heat, after which
it is allowed to cool slowly.

It is possible that you might be able to procure a
vitreous enamel material for clock dials ready-made
from Messrs. Wengers, Ltd., Etruria, Stoke-on-Trent,
but a very great difficulty will be to gain access to a
high -temperature furnace. Also, there is the question
of skill, experience and practice, all of which are very
important factors.

To be quite candid, you are up against a very difficult
job and, unless you have a good knowledge pf ceramics,
we doubt whether you can hope to be successfulsln
your project.

Yeast Production
WILL you please tell me how yeast is grown ?

I have heard that inorganic salts, e.g.,
phosphates, potassium salts, and nitrogen in the
form of ammonium salts must be present in the
medium on which it grows. I shall be glad of any
information you can give me on the correct
amount of the above chemicals to use, and the

correct temperature at which yeast grows best.
-J. McDonald (Dundalk).
COMMERCIAL yeast is not grown on synthetic

solutions such as you suggest. It is the product
of fermentation processes, chiefly in connection with the
brewing of ales and the manufacture of spirits.

Brewer's yeast is merely a by-product of the brewing
process, which is skimmed off the fermented liquor,
drained and pressed.

What is sometimes known as " German " yeast is a
similar product from the mash which is used for the
distillation of whisky. The yeast is collected from the
surface of the fermented mash by means of long wooden
scrapers. It is then put through a filter -press which
squeezes out the greater part of the liquid, leaving a
stiff, pasty, yellowish mass which is then sewn up in
canvas bags of 7, 14 and 281b. capacity.

If you wish to grow yeast on a small scale, dissolve
20 parts (by weight) of sugar in 90 parts of water and
to this solution add about one-half part of a mixture of
equal parts of ammonium sulphate, magnesium sul-
phate, sodium phosphate and potassium phosphate.
Keep the temperature at about zo deg. F. during the
fermentation process, and, after 3o hours, collect the
scum of yeast which will float on the surface of
the liquid.

Removing Ink Stains from Carpet
T WOULD app reciate your advice on the follow-

ing matter :
Recently I had an accident involving a large

carpet, which was badly splashed with ink. Could
you please inform me if it is possible to remove
the stains without damaging the carpet in any
way.-G. Shaw (London, W.).
THE first thing to do is to raise the carpet from the

floor and to saturate the stained area with hot
water containing plenty of good soap suds plus suffi-
cient ammonia to make it smell faintly alkaline. Run
the water on to the back from the back so that the water
runs away from the face of the carpet. In thus running
away it will take some of the ink with it.

Next, gently scrub the face of the carpet with the
same liquid as above. This will remove More ink.
After this, run more of the soapy water through from
the back of the carpet, and finally run plain water
through. Now let the carpet dry out slowly (without
heat). This will take several days.

You may, if you are lucky, find that this treatment
has removed a considerable amount of the ink, for most
modern inks are notoriously fugitive, but if the ink
contains any iron or strong colouring matter it will
require bleaching, and it is just here that the problem
arises, since, very often, an ink -removing bleach will
often injure the colour of the carpet.

All we can, do in the circumstances is to advise you
to proceed on extremely cautious lines, treating a little
of the carpet at a time and exercising great patience.

For a bleach, use one of the proprietary preparations
such as " Chloros," " Milton," etc., or else make such a
preparation up yourself by grinding in cold water
part of chloride of lime with 7 or 8 parts of water. Allow
the liquid to settle, pour off the clear liquid and add to
it about t part of strong vinegar or acetic acid (preferably
the latter). Dab this liquid on to the ink stains in'
small areas at a time. The ink stain will turn yellow
and then bleach away altogether. When this happens,
reverse the carpet and pour hot soapy water through
it so as to remove every trace of the bleach. If this
treatment is satisfactory proceed to another small
area, and, by this means, gradually eliminate the whole
of the stain.

It is almost certain that some of the colour of the
carpet surface will be affected by the bleach, but this
may be remedied after the carpet has been finally
allowed to dry out by touching up the affected areas
with a hot dye solution applied by means of a small
brush.

The whole process, calls for great care and
caution and patience, but if these are exercised intelli-
gently, we see no reason why the task should not be
accomplished quite satisfactorily, provided that neither
printer's nor Indian ink has been spilled.

Fixative Medium for Water Colours
T HAVE some painting pencils (water colours)
A which I use for painting on materials. As I
am unable to get the right fixative, could you please
help me ?

After painting with these pencils, the work
is fixed so that the material can be washed.-
E. Wicks (Southend-on-Sea).
WE presume that you refer to ordinary cloth fabrics,

and not to paper.
Usually, when painting on fabric, the colours are

ground up with a little gelatine solution (say,
r part gelatine in 6 of water) and, after drying, the
material is sponged over with a formalin liquid made
by diluting commercial formalin (formaldehyde)
with three times its bulk of water. The formalin
renders the gelatine insoluble and since the gelatine
" holds " the colour, the latter does not dissolve out
on washing.

Other painting pencils are made up on a grease or
wax basis. These resist water and do not require
any fixing treatment.

Other fixing agents contain various solutions of
synthetic resins which are deposited in the fibres of the
material and so resist the action of water on the colour.
Which of these would be best applicable in your case
we cannot tell, since we have not any knowledge of the
type of painting pencil which you are using. Possibly,
however, you may now be able to obtain a ready-made
fixative medium from either Messrs. Winsor and
Newton, Ltd., 38, Rathbone Place, London, W.',
or Messrs. Reeves and Sons, Ltd., 18, Ashwin Street,
London, E.8.
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IN
THEORY

.. meows Ri6Writ Pracrie.
Theoretical Knowledge and Practical
Knowledge you must have if you are
to " make the grade" as a qualified
technician. Through the medium of
special po-tal courses, the Pitman
College of Technology can provide
you with the right theoretical training
which will not only materially assist
your progress on the practical side, but
will enable you to qualify more easily
for a well -paid technical post when
your apprenticeship is completed.

Elementary
Engineering Course: -
Workshop Calculations
Workshop Training
Engineering Science
(Mechanical & Electrical)
Engineering Drawing
Mechanics
General Science
Electricity & Magnetism
Heat, Light & Sound

Single Subject
Courses include: -
Wireless Engineering
Motor Engineering
Diesel Engines
Plastics
Radio Communication
Elements of

Structural
Engineering

Elements of Quantity
Surveying

Write at once for free prospectus to :

PITMAN
COLLEGE OF TECHNOLOGY

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

GOVERNMENT SURPLUS

TEXTILES CYCLISTS' GARMENTS

* ALL COUPON FREE *

STORMPROOF COATS madefrom
single texture finest quality Indiana cloth;
knee-length with ample room to wear with
overcoat ; very light weight ; fastens from
neck to knee with press studs; Chest
protector attached inside; reinforced
ventilation sections. A very high-grade
garment. Universal size. Price
inc. carriage, 20/-

Double texture Indiana
cloth, fitted gaiter leg

with leather straps to go underneath hoot;
fastens round waist with belt. Sizes from
8 -ft. to 5 -ft. 9 -ins. State height iA
when ordering. Price inc. carriage, 4..7/

Above garments are brand new and carry
full guarantee.

M. LAWTON (Dept. P.M.)
121/123, BURY NEW ROAD,

MANCHESTER, 8.

mow nor
Cooker

Avf..-gif Lantern
Portable 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 7e. Od. to make. Clearance 15/-,
care., etc., 2/6.
DON'T WAIT FOR CUTS IN FUEL. Also storks
cf Telescopes and Prismatics available 45/- utard,
FOOD KEPT HOT. BRAND NEW GENUINE
&ARMY STEEL FOOD CONTAINERS. 32in.

alin. deep. Bargain, 5/0, earn 1/-.
HEADQUARTER & GENERAL SUPPLIES LTD.
(Dept. PDAS/1),196-200, noldharbour Lane, London
8.E.5. nits. Loughborough Juno. SM.)

EXTRA CASH
Aoke SPA RE

TYME

Farm and W

Casting moulds deep
cut. Battledrees
Soldiers. Aeroplanes.

Animals. Car,
il0
tu.

Stamped envelop.
for list. Illustrated
Catalogue 60

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

POST RADIO SUPPLIES
OFFER FROM STOCK :-
COPPER INSTRUMENT WIRE.
ENAMELLED, TINNED AND FUSE.
COTTON AND SILK COVERED.
LITZ WIRES.

Most gauges available.
B.A. SCREWS, NUTS, WASHERS,

soldering tags, eyelets and rivets.
EBONITE AND LAMINATED BAKE-

LITE PANELS, TUFNOL ROD.
PAXOLIN TYPE COIL FORMERS AND

TUBES, ALL DIAMETERS.
COVERED WIRES, FLEXES, etc.
PERMANENT DETECTORS, CRYS-

TALS, EARPHONES, etc.

Special Offers
Used ex -RAF low resistance earphone
with switch, 216, postage 4d.
New S.G. Brown ex -Army high
resistance headphones, complete with
headband and cords, 1216, postage 6d.

List S.A.E. Trade supplied.

POST RADIO SUPPLIES
33, Bourne Gardens, London, E.4.

MAKE MONEY IN
YOUR WORKSHOP
SETS of CLEAR CONSTRUCTIONAL
DIAGRAMS and instructions for

BUILDING YOUR OWN
(11 TOY, MODEL or WOOD-

WORKER'S LATHE, 3/6.
(2) Power or foot treadle drive FRET

JIG SAW MACHINE, 3/6.
(3) Ball bearing Table Model CIRCU-

LAR SAW, 3/6.
(or 91- for the three.)

ALL these well tested, simple machines
can be built EASILY from READILY
OBTAINABLE PARTS AND
MATERIALS ONLY and will turn out
101 Saleable articles for the shops and
market. Prompt posting.
P. M. BARRAN!, Bridge Avenue,

St. Sampsons, Guernsey, C.T.

ELECTRIC
METAL

gnytaves, etches, 'stalks. ENGRAVING
stntiles . . on. PEN

BRASS, COPPER,
SILVER, NICKEL,
ALUMINIUM,
CHROMIUM,
hardened
Steel.

VIBRO-ARC

Operates
from 4 or 6v.

Accumulator or
A.C. Transformer.

Sole
Distributors: Retail

BULLS (m) IS'
246 High St..
Herlesden tote.. ""'" '''L.

" PERIMET " ELECTRODE SOL-
DERING and BRAZING TOOL.

Operates from 4 or 6 Volt Accumulator
or Transformer,

Price 15/-, post free.
MAINS TRANSFORMER. 3 Heats.

35/-, delivered.
TIOLBOROW & CO., 71, 'Weymouth

Bay Avenue, Weymouth.

ELECTRIC ENGII A VERS.-Powerful
instruments in cylindrical case, on
stand with spring attachment and
switch. Suitable for dog collars, tool
marking. etc., 4-6 volt model, price
50/- A.C, Mains model, 200-240 volts,
60/- A.C. Engraver only 50/-.
TELEPIIONE 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 lin. thread, 1/9.
S.B.C, Fancy glass shades 1/9. Circular
resistances on china base 10 ohm.. 2/-.
Screwplates for threading 0 2 4 B.A. 4/6.
MOTOR. -4-6v. dry battery driven,
well made, powerful, 11/8. Illustrated
list.6d. Carbon Diaphragm
1/- each and carbon granules 6d. packet.
BATTERY CHARGERS FOR A.C.
MAINS. FOR CHARGING 2 -volt accu-
mulators at l amp. Parts with diagram,
12/6. Complete 21/6: Postage 10d.
FOR TRICKLE CHARGING CAR
CELLS, parts with diagram. Output
14 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 13113

JUBILEE WORM DRIVE
HOSE CLIPS

Patent
The long -life
clip with the

ever -tight
grip

The Best Knonn
For

Radiator Joints,Air, Oil and
Water Ho s c

Joints
We guarantee a

Tight Joint

L. ROBINSON & Co.
2S, London
Chambers,

GILLINGHAM, KENT

RATCHET & REVOLUTION
COUNTERS

Ask for .. 7c7.'1....., _11.,
Leaflet No. 1815 C---..-vvia

Speed up to

B. & F. CARTER
6,000 r.p.m. \..F .44,--pe-`---

& Co. Ltd., Bolton 5

SAILOR SAM'S SECRET
How to make

SHIPS IN BOTTLES
COMPLETE KITS, 516 and 61-, from all
good -class Model, Sports and Toy Stores

COOPER - CRAFT, LTD.
NORWICH ENGLAND

HOMECRAFTERS
WE HOLD LARGE STOCKS OF CATALIN
The jewel of modern cast resins. Easily
sawn, turned, carved with ordinary tools.
Gorgeous colours: clear, mottled, opaque.
All shapes : cylinders, hexagons, rods,
sheets, etc.
S.A.E. for Lists or Sample. Parcel. 8/6.
Post FrOe.

TOWN BOOKSHOP. ENFIELD Enfield

MONEY -SAVING
OFFERS by M.O.S.

RELAY UNITS, Type W3185 6 -make
6 -break latch -in, containing 2 -latch on
relays, 3 -pole change over. 200 ohms
per coil. Completely enclosed in metal
case. Only 5)-. (Carriage and packing
11-.)

MINE DETECTORS ! A 3 -valve battery -
operated amplifier complete with pair of
S. G. Brown 'phones and 3 VP23 valves.
Size I2in. x x 4in. At the fantastically
low price of 12111 each (carriage and
packing, 314 Circuits supplied.

EKCO WAVEFORM GENERATORS.
A complete compact 5 -valve unit with
many uses. Valve line up EB34, SP4I (2),
6V6G, V872. New and unused. Only
23)6. (Carriage and packing, 216.)

POWER UNITS, Type 32. A 240 -watt
motor generator, with smoothing, in fine
steel case, black enamelled finish. A
precision built job. Input 12v. D.C. Will
give 1,200v. 200 miA. Cannot be repeated.
New and unused. Only 1S1-each. (Carriage
and packing, 51-.)

RELAY UNITS. A compact unit con-
taining 25 -ohm relay with change -over
contacts, 250 mfds. 6v. electrolytic con-
denser, carbon potentiometer, 9 wire
wound I -watt resistors from 5-7,500
ohms, 22ft. rubber -covered flex, all in metal
cabinet, 3l in. x 4in. x 5Iin. New and
unused. Only 4111 post free, or 3 for I21-.

TEST SETS, Type 86. A complete 100
milliamps thermo-unit with visual indi-
cator, in carrying case. Comprises : 1

Thermo couple valve unit, I M.C. 2in.
plug-in milliameter 0-1.5m/A., 15yds. twin
rubber -covered cable, with 2 -pin plug,
wound on spool with winding handle,

I metal carrying case. Only 12111. (Car-
riage and packing, 2)7.) New and unused !

MAGNETIC SWITCH, Type W5768.
A very useful and valuable switch, com-
prising a I -pole 2 -way Lin. break, with
D.C. bobbin and rectifier. For use on
230v. A.C. Only 9111 each. (Carriage and
packing, 21-.)

WESTAT CONSTANT POTENTIAL
POWER UNIT. Incorporating Westalite
Rectifier. A brand new equipment,
primarily designed for use in conjunction
with a battery: A smoothing choke of
suitable inductance is incorporated in the
set to ensure the upper voltage limit is
maintained when the battery charges up.
They may also be used to feed a resistance
or inductive load. Specification : 230v.,
50 cis. A.C., 24v. D.C., 6.25 amps. (150
watts). Size I6in. x 15in. x I2Iin. Base -
plate for fixing. Weight approx 50 to 60Ibs.
Each £3 10s. Od. (Carriage and packing
151-.)

Don' t Delay -Order Now

Mloll
MAIL ORIDER SUPPLY CO.

Dept. p.m.
24, New Road, London, E.1.

'Phone ; Stepney Green 2760---3906
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GALPINS
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM,
LONDON, S.E.I3

Telephone ; Lee Green 0309, Near Lewisham
Hospital.

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

EX-R.A.F. CALIBRATOR UNITS
TYPE 18. These units consist of 1-100 klc
Xstal 2-EF 50 valves and numerous other
components (new boxed), 351- each, PIF.
EX-U.S.A. ARMY HAND DRIVEN
GENERATORS (as new). Output 162
volts at 60 mla, 3.1 volts at .3 a., complete
with all smoothing and circuit diagram,
351- each. Ditto, 425 volts at 115 mla,
105 volts, 32 mla, 6.3 volts at 2.5 amps.,

6.3 volts at .43 amps., at 551- each.
A SPECIA1,. LINE OF VOLTMETERS.
First -grade Moving Cod 0 to 20 volts, 2in.
square face, new boxed, 101- each, in lots
of 3, 251-.
EX-R.A.F. MICROPHONE TESTERS.
These consist of a Ferranti 21in. mIcoil
O to I mla meter with Westinghouse
Rectifier incorporated, calibrated at present
O to 10 volts, microphone transformer,
jacks, etc., all contained in polished teak
case, size 61in. x 5.Iin. Condition as new.
Price 3216 each.
MAINS TRANSFORMERS. (New).
Tapped input 2001250 volts 50 cys. I ph.
Output 350/01350 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 174 volts at
30 amps. (auto wound), £41151-, post 216.
Another 703101700 v. 80 mla., 12 v. I a.,
4 v. 2 a., 301-. Another 4, 6.3 v. and 12.6
volts at 12 amps., 451-, post 216. Another
17/i and 20 volts at 30 amps., 951., post 316.
AUTO WOUND TRANSFORMERS
(Mains Boosters), tapped 0, 6, 10, 19, 175,

200, 220, 225, 240 and 250 volts ac .1,500
watts (new ex -Govt.), £5110!-, post 5I-.
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 Trans-
former.) Price t5/10/-, post 51-.
MAINS TRANSFORMERS, EX -GOVT.
Input 230 volts 50 cys. I ph. Output 125
volts C.T. ac 25 amps., 451- each, carriage 51-.
METERS ALL BY WELL-KNOWN
MAKERS. Ex -Govt. new boxed 1st Grade
Moving Coil. 0 to I mla., 211- ; 0 to 40 volts,
151- ; 0 to 10 amps., 151- ; 0 to 5 mla., 1716 ;

0 to 20 mla., 1716 ; 0 to 50 mla., 201- ; 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.G.,
calibrated 50 cys., 251- ; 0 to 3,500 volts
Electrostatic, 35/-. All 21in. fsd.
L.T. RECTIFIERS (new), 6 volts, !)'amp.,
716 each, 12 v. II amp., 1016 each. 9d. post.
Instrument Rectifiers, S.H., 10 or 20 mla
types, 416 each.
MAINS CHOKES, 9 hy., 100 mla., 616 ;

20 hy., 120 mla., 1016 each ; 30 hy., 150
mla., 2216 each.
MAINS TRANSFORMERS, 230 volts,
50 cys. I ph. input. Output 500101500 volts
at 250 mla., 5 v. 3 a., 4716 each. Another
with two windings of 6) volts 5 amps.,
301- each ; another with 350101350 v.,
180 mla., twice three 6.3 volt windings and
two 5 volt windings, 4216 each ; another
50 volts at approx. 50 amps., also a 5 volt
winding, £31151-, each CIF. All the above
Transformers are very large type, so please
allow 316 for carriage.
EX -NAVAL CATHODE RAY REC-
TIFIER UNITS. New and unused, sold
for components which consist of :-
2 x .5 mf. 2,500 v., I x .1 mf. 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.
EX -GOVT. VARIOMETER for No. 19
sets ; these contain C.T. Westector, .001,

,.. 5,000 v., condenser, etc., price 716 each.
Complete in metal case with graduated dial.
SHUNT WOUND D.C. 110 volt
motors, 1,500 r.p.m. approx. JI h.p., con-
dition as new, 1716 each, post 21-.
EX -GOVT. NEW MAINS TRANS-
FORMERS. Input 2001250 volts, Output
525101525 v. 150 mla, 5 v. 3 a., 6.3 v. 5 a..
351- each, post 216. Special price for lots of
half dozen or more.
T.C.C. CONDENSERS (New). 4 mf.
1,000 volt working, 316 each. PIF Mains

.10. Smoothing Chokes (New), 10 hy. 150 mla
180 ohm, 816 each. Ditto 10 hy. 80 mla.
200 ohms, 616 each.
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LEARN
TO

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

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

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

of Works
Cambridge Senior School C rti.

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

ing
Draughtsmanship, all Branches
Engineering, all Branches, Subjects

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

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

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

(City and Guilds)
Television
Transport Inst. Examinations
Viewers, Gaugers, Inspectors
Weights and Measures Inspectors
Welding
Wireless Telegraphy and Telephony
Works Managers

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

COUPON. CUT THIS OUT
 MI MI IN MI a MI leellSr1111 In MO I= lin a =I anal

IF YOU AT-
TEND TO THIS
NOW IT MAY

MAKE A
WONDERFUL
DIFFERENCE
TO YOUR
FUTURE.

Name

Address

To Dept. 76, THE HENN ETT COLLEGE
LTD., SHEFFIELD

Please send me (free of charge)

Particulars of

Your private advice
about

(Cross out line
which does
not apply)

PLEASE WRITE IN BLOCK LETTERS

I
I

LsionsailMIIIMMIIM=Inna/Zi Otte MON se NiMaM 1101111111111MNIMJ

7e Collefe with a as well as brains
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ELECTRADIX BARGAINS
DYNAMOS. D.C. 50 70 volt shunt
wound Dynamo B. Bearings, 10 amps.
1,000 revs., £14. 30 volt 5 amp. 1,500
£5. 12 volt 10 amp., £4.
RESISTANCES. Variable sliders, 14
ohms 5 amps., 251- ; suitable with 50/70
volt Dynamo, for charging circuits at 5
amps. Vit enamelled tube, laminated
slider brush gear, as new.
METERS. A.C. Ironclad ammeters,
G.E.C. 4in. SIB; 0-40 amps., 451-. Volt-
meter to match, 0-60 volts, 451,
MOTOR BLOWERS. Keith Blackman,
24 volt D.C., Sin, inlet and outlet ; a robust
machine, £5.

SWITCHES.Dewar key
switches, panel
type, 7 -pole C.O.
with top plate, 51-.
Yaxley 3 -pole 3 -

way, 316. I pole 8 -way, 316. Toggle
switches D.P., C.O., 31-. S.P.C.O., 21-.
8 -way Lucas switch box, 316. 6 -way, 31-.
MAGNETS. D.C. Electric magnets,
weight 10 oz., lift on 2 volts 11 lb., 4 volts
3 lb., 6 volts 4 lb.. new, surplus, 716 each.
Permanent powerful flat bar magnets,
2;Ain. x lin. x Ain., drilled 2 holes each
end, for any pole pieces, 21- pair. The
wonder Midget magnets. Alni perm. steel
disc; gin. diam., ')in. thick, with 3116in.
centre hole, 316 each. Large stock of
Horseshoe magnets. Send for special
Magnet Leaflet " P.M,"
MICRO MOTORS. 2in.
x 11in., weight only 10 ozs.
12/24 volts A.C.ID.C., totally
enclosed, small vee pulley,
centrifugal relay speed
governor on shaft removable for second
shaft drive ; precision made, ex-W.D.
stock, 211. each.
TELEPHONES. Wall type constructors'
parts, ex-G.P.O., comprising cabinet
8in. x 6in. x 3in., bracket mike, transformer
and condenser, mag. bell, switchhook and
contacts, hand mag., ringer P.O. type
receiver terminals and connection diagram,
351- per pair.
FOR NUMEROUS OTHER BARGAINS, STE

PREVIOUS ISSUES.

ELECTRADIX RADIO
214, Queenstown Road, London, S.W.0

(late Qucen's Road)
Telephone : MACaulay 2159

Book
Tokens

are
exchangeable
for any book
at almost any

bookshop

3/6 5/- 7/6 10/6 21/ -

plus threepence service fee

4

 'le
-

DON'T FORGET
TO EXCHANGE YOUR

CHRISTMAS BOOK TOKENS
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J. A. PHILLIPS & CO. LTD.
SMETHWICK BIRMINGHAM.

A light grasp here
FERODO all weather brake blocks ensure an
instant velvet -smooth response to your brake

means a
sure grip

here

FERO
ALL WEATHER BRAKE
FERODO LIMITED CHAPEL -EN -L E -FRITH
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The designs, materials and skilled
craftsmanship developed over the
years by Claud Butler have been
proven by actual p ract i cal
demonstration in the tough school
of international racing so that tour-
ing " C.B." riders also may attain
improved results and a wider scope
with the minimum effort on these
high class, most responsive of all
individually b u i It lightweight
bicycles - "5 3 1" frames from

£1 1 -4-2.

The Best
times are

had (and done!)

On

CLAUD BUTLER
Highclass lightweight Bicycles

CALL AT C.B. DEPOTS-.
WANDSWORTH

101, East Hill, S.W.18
Manager : George Brooks
Tel. - BATtersea 1381

LEWISHAM
34, Lee High Road,

Manager : Wally Fluke
Tel. - LEE Green 2072

HARRINGAY
71, Grand Parade, N.4
Manager : Dave Davey

Tel. : STAmford Hill 4368

EALING
16, Bond Street, W.5

Manager : Ernie Bundock
Tel. - EALing 3557

OR WRITE : "C.B." Works, Clapham Manor Street, S.W. .

* Part of the charm of rural England
is the rich music of its place names.

Who could fail to be delighted by such
a name as Barton -in -the -Beans, a tiny
parish in Leicestershire, just north of
Market Bosworth. There are plenty of
others, equally charming. You may
never have heard of them . . .

BUT EVERYONE'S

HEARD OF

DUNLOP
Aria-opte Maefikor"

Greifikti 011.- 7ge tsea,

APEX
`SUPERLITE'
CELLULOID PUMP

15 x BLACK

Thick Celluloid
Beautifully Polished

Light of Weight
but of

robust construction
SUPERLITE' 15in.

CELLULOID (with
solid drawn brass a -
plunger tube) each

'LASTWEL' CELLULOID
(with steel split
plunger tube) ISin.

each
/6

The World Famous

BAILEY'S
`SUPER'

PUMP
is x i" BLACK

Steel Lined
Celluloid Covered

Lining is Sol id drawn
cartridge fashion, the ends
being solid with the barrel.

Can not warp nor leak.

BAILEY'S ' SUPER' (Steel
lined and Celluloid 5/6
covered) 15in. each

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

APEX PRODUCTS
Are in use in every Country in the

world.
They are known and appreciated

for their reliability, long service and
efticiincy 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 Akx Pump, treasure it.
MADE BY

AP EX INFLATOR Co. Ltd.
ALDRIDGE ROAD, PERRY BARR,

BIRMINGHAM 22B

7H 32L
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THE CYCLIST

No, 310

Comments of the Month

Mr. G. R.
IN opening the Raleigh Industries Fair,

Mr. G. R. Strauss, Minister of Supply,
said that British bicycles are acknow-

ledged to be the finest in the world.
" It is gratifying to note that when Britain

is trying to maintain her pre-war standards
in industry, the British cycle manufacturers
have expressed such determination to maintain
and surpass their high reputation at home and
overseas. The display I have seen to -day is
undoubtedly typical of the fine workmanship
incorporated in British bicycles."

The annual production of bicycles in 1938,
said Mr. Strauss, was 1,980,000, of which
576,000 were exported. Britain then held
third place in the world's cycle industry.
In 1947, with production at the rate of well
over 2,000,000 cycles, and 1,400,000 scheduled
for export, " we hold first place and I am
Confident that with the energy, resource and
skill I have witnessed in your products to -day
we will remain the first."

Raleigh Industries, added Mr. Strauss, had
always been export -minded, and in view of
their already established world-wide connec-
tions, were in a particularly favourable posi-
tion to help the export drive. " The world's
demand for bicycles and bicycle components
is still very considerable," Mr. Strauss said,
" and we as the main producing country are
striving to justify the faith placed in us by
making every effort to satisfy all the demand.'
It was a tribute to Raleigh Industries, he
added, that in a village in Burma the only
word for cycle was " Raleighbike."

Progressive ideas in design, Mr. Strauss
continued, were extremely important, for
British bicycles were used under many
varying conditions of climate and terrain.
He was particularly interested in the new
version of the dynamo lighting set operated
by the hub and the child's tricycle.

Mr. Strauss pointed out that every bicycle
sent overseas to a country such as Canada
brought back its equivalent of some Soo lbs.
of wheat. " Raleigh Industries, which include
many of the world's best known cycle com-
panies, might therefore be referred to as one
of the most vital links in the chain which
turns the wheel of our export drive," he
added. " The coming months are to be
regarded as the stepping -stones to future
prosperity, and I know that the close co-
operation and team spirit which I see in
Raleigh's organisation is what is wanted to
help us towards obtaining this very desirable
result," Mr. Strauss concluded.

The total number of bicycles sent overseas
during the first ten months of 1947 was
1,177,546, of a value of £8,1oo,657.

Reduction of Labour Force
WE support the attitude of that lively and

energetic body the British Road
Federation towards the Government's proposal
to reduce the labour force employed on road
maintenance by 20,00o men.
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All letters should be addressed tO
the Editor, " THE CYCLIST,"

eorge Newnes, Ltd., Tower House,
Southampton Street,Strand, London,

W.C.2.
Phone : Temple Bar 4363

Telegrams : Newnes, Rand, London

By F. J. C.

Strauss. on British Bicycles
As a result of inquiries instituted by the

Federation, a great deal of information has
been received from Highway Authorities
throughout the country confirming the opinion
already held that any further reduction in
road maintenance would be disastrous to the
economic needs of the nation.

The evidence collected was placed before the
Road Maintenance Committee of the Federa-
tion, and after consideration the following
resolution was, passed :

" This Committee, having carefully con-
sidered the evidence placed before the
Federation by highway authorities through-
out the country, believes that the Government
has failed entirely to realise the implications
of its present highway policy.

"The Federation urges that H.M. Govern-
ment reconsiders its decision in the light of
the evidence now submitted, which shows
that the proposed cuts in labour and main-
tenance work will have disastrous effects on
agriculture and industry.

"In view of the warnings given by Ministers
of a possible railway transport crisis, the
roads will have to bear exceptionally heavy
traffic, and the evidence collected by the
Federation on the state of the roads shows
that expert opinion throughout the country
is being ignored."

Rising wages and prices have themselves
reduced the amount of money available for
road repairs since the war, and it is only
by the exercise of the utmost economy that it
has been possible to make any inroads on the
arrears of essential maintenance brought
about by the war, and to reduce the staff
employed at this juncture would be little
short of disastrous.

We do not understand why local bodies

' -- , ,--'--
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should be pressed by the new Road Safety
Committees to carry out all sorts of road
improvements and road surfacing, whilst at the
same time their .estimates are cut in half.
There is evidence to show that since the end.
of the war there has been a great increase in
petty claims against corporations for com-
pensation arising from minor accidents on
carriage ways and footways.

This is attributable to the fact that main-
tenance staffs have not even reached their
pre-war level.

It would have assisted the County Councils
very considerably if the Minister had stated
that the total amount of grant that he was
prepared to pay could be spent on either Class
I, Class II or Class III roads at the discretion
of the highway authority, who should, after
all, be in the best position to know exactly
what is needed on their own roads

The Government could have requested
every highway authority to reduce its highway
labour force by a certain percentage, say,
25 per cent. or whatever is required, and at
the same time left them with sufficient grants.
This would have achieved a secondary
object of compelling highway authorities to
modernise their methods by using machinery
as much as possible to save labour.

Many footpaths are not paved and in bad
weather are pools of water or mud, being a
menace to health as well as a danger to limb.
and there seems little prospect of improving
such conditions for many years.

The present condition of some footways is
very bad and the absence of any maintenance
treatment during the coming year will result
in more expensive resurfacing works being
carried out later.
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Whose Fault ?
THE cancellation of the proposed Safety First

Exhibition at Loughborough, Leics, has caused
some controversy in the town, although no complete
explanation has been given of the reason for the
cancellation. A special cycling exhibit was arranged
and various local organisations pledged their support
of the proposed exhibition, and arrangements were made
for a full-scale meeting to settle final plans. This
meeting, however, did not materialise and delegates of
the organisations were, notified by the Town Clerk that
the exhibition would not be held because it was im-
possible to obtain some of the exhibits needed. The
mayor says he was " never even approached " about
the scheme.

Both Wearing Well
MR. WILLIAM WHITE, of Argyle Avenue,

Doncaster, who at the age of 7o is still taking
part in the Doncaster Clarion Club's cycle races, hopes
that he and his machine will be in action for some
years yet. His cycle is not quite so old as its owner, but
it was bought in 1919, and is keeping in good trim in
spite of the hard work it puts in on the road and track.
Mr. White is a veteran of both the Boer War and the
19I4-18 war, in which latter spot of bother he was
sergeant-major-so " Carry on, sarn't major I "

168,000 -Mile Ride
MR. ARTHUR KILSBY, a Daventry postman for

46 years, who has just retired, calculates that
during the 38 of those 46 years which he has spent
as a cycling postman he has ridden altogether 168,000
miles. In spite of having had to cycle to earn his living,
Mr. Kilsby hopes to spend many more hours on the
road during his retirement. His grandfather, father
and brother were all postmen also.

Riding to the End
MR. JAMES KEELING, So -year -old cyclist, of

Sprotborough, Yorks, who had faithfully observed
his resolution, made when he first started cycling in
1888, to ride at least one mile every day, collapsed
while cycling up a hill at Sprotborough and died later
in Doncaster Infirmary. Mr. Keeling, who was one of
the first tram -drivers in Rotherham, had travelled all
over the world during his working career.

Making Them Careful
ALL the boys and girls who are pupils at Tynemouth

High School, Northumberland, and own cycles,
have had a test to see whether they are sufficiently good
riders to be allowed to cycle to school. They rode
through Tynemouth, following a special route, and
were checked at various points by observers. Those
children who were not sufficiently good riders or who
showed lack of knowledge of elementary road safety
precautions, will have to pass a further test before they
are allowed to cycle to school. The school authorities
cannot prevent them riding in their spare time, but they
do intend to check careless cycling as far as possible.

Recipe for Happiness
" CYCLING has made me the happiest and

healthiest old man in England," said 8x -year -old
Mr. George Jowitt, speaking at the twenty-first birthday
celebrations of Doncaster Wheelers, held at the
Mansion House, Doncaster. Mr. Jowitt started'eycling
6x years ago, and is still a keen rider ; his cycling
reminiscences are innumerable. Doncaster's Mayor
and Mayoress were guests of honour and an address
was given by Mr. H. H. England, of London, president
of the North Road C.C. The chairman of the club,
Mr. T. R. Snowdon, told the club members that as
well as having seen cycling history made, the Wheelers
had helped in the making of it by turning out riders
who gained national reputations.

AFTER thinking over for
some time the possi-

bility of converting a bicycle
to electric drive, Mr. Stanley
Brotherhood, a Melton
Mowbray business man,
tried out his ideas, using
an old cycle frame, a low
voltage electric motor and
two car batteries. The
scheme appeared to have no
snags, so Mr. Brotherhood
set to work and designed
and built his own frame
from steel tubing, fitted the
electric motor and controls
and two six -volt car batter-
ies, after quite a bit of
planning and scheming, and
now he is the proud rider
of his " Electro Glide." He
was rather bashful about the
looks of his new machine at
first, so the first trial run was
made after dark, but the
machine is now a familiar
sight in the streets of the
town and is almost as quiet
as the ordinary bicycle.

Non -dazzle !
MANY a cyclist has used rude words about approach-

ing motorists who have dazzled him with their
glaring headlights, bit a motorist who appeared before
the magistrates at Lutterworth, Leics, had gone to the
other extreme. He had fitted up his car with three cycle
lamps. He told the Bench he had been unable to get
spare parts for his proper lamps, so had been forced
to improvise, but the magistrates felt that cycle lamps
were rather inadequate for a motorist and signified their
disapproval in the way magistrates do.

Traffic Congestion !
AT a recent parish council meeting in a Midlands

village a member complained about the traffic
congestion in the main street of the village and sug-
gested it should be made a one-way street. After some
discussion it was agreed that a traffic census should be
taken and a few days later several keen councillors took
their stand in the street to check the traffic. But after
an hour not a single motor vehicle had gone along the
street, and, as they could hardly call an odd bicycle or
two " traffic congestion," it was decided to call the
whole thing off.

A Veteran Passes
THE first man to ride on pneumatic tyres in Birming-

ham, Mr. Frank Luckman, of Messrs. Latch and
Batchelor, Birmingham, has just died in his 77th
year. In collaboration with C. K. Welch, inventor of
the wired -on tyre, Mr. Luckman carried out the initial
experiments and manufactured for Dunlop the original
wires for the first wired -on tyres, on two of which he
appeared in the streets of the city,

Peterborough Club's New Secretary
AFTER nine years as secretary of the National Clarion

Cycling Club, Peterborough, Mr. W. Airey has
tendered his resignation at the club's annual meeting.
He has been succeeded by Mr. P. W. Goodale, of r7,
Hunting Avenue, Peterborough, who is also treasurer.
In his last report, Mr. Airey gave details of increases in
club membership and a better attendance of members
on club runs. In spite of rather heavy expenditure on
the social life of the club, it was reported that the
general position was sound.

Cycle and Trailer
AYOUNG married couple, Mr. and Mrs. R. Loudon,

of Middle Brighton, Australia, have solved the
problem of what to do with Sonny on a cycling trip
by taking him with them in a caravan trailer. Mr.
Loudon designed and built an ultra -lightweight caravan
mounted on two ordinary bicycle wheels, just large
enough to carry a child in comfort. There is a large
window on each side of the caravan for the child to look
out and a smaller circular one in front. The caravan's
towing -bar fastens behind Dad's saddle as, of course, he
has to do all the work, while Mother rides by his side
and has a look now and then to make sure Sonny and
his caravan haven't come adrift on the road.

Wrong Track
THE railway authorities at Hinckley, Leics, have

been complaining about cyclists who ride along
the side of the track, either to find short-cuts or, as one
rider said, to get home before lighting-up time. A
railway policeman told the Bench during the hearing
of one summons that a goods driver had to slow down
his train on account of seeing a red light, which turned
out to be a cyclist's rear light moving along by the side
of the railway lines.

Nationally Important !
" T SHALL not be able to attend court as have

A changed my occupation to work of national
importance," wrote a t4 -year -old Kettering boy to the
Juvenile Court after he had been summoned for cycling
without a light. The police superintendent said the
boy was an errand -boy at the time of the offence. As
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he is now apparently one of the country's keymen, the
Court thought he might manage to pay a ios. fine.

Cycling Hunt Followers
THE abolition of the basic petrol ration will probably,

according to a member of the Grafton Hunt,
which hunts in Northamptonshire, mean that hunt
followers will be seen following hunts on cycles instead
of by car. If this is the case they will certainly be in a
better position to do a spot of cross-country dashing
than they would be in a car. The exercise, too, should
be very welcome.

Another Mill Vanishes
vNomiN to many cyclists who are fond of the
AN-

by-
roads of Bedfordshire, the ancient post mill at

Riseley has been destroyed during a freak thunderstorm
on a November day after having survived the storms
of at least two centuries. The solid centre post
supporting the mill was struck by lightning and the
supporting beams caught fire and collapsed, allowing
the body of the mill to tilt at a dangerous angle.
Villagers had to pull the mill down to extinguish the
fire, and now all that is left is a heap of ancient timbers
and rubbish. Millers have lived in Riseley and worked
the mill since the early 18th century, and the last of
them, Mr. B. Rootham, is still living in the village.
With the destruction of the mill he feels he has lost a
very old friend.

To America for Operation
AKEEN cyclist until he was taken ill, and an old

member of the Peterborough Cycling Club, Mr.
Harold Blake, of Kettering, has sailed to America on
the Queen Elizabeth to undergo a special operation
which, it is hoped, will result in his being cured of
Parkinson's disease. This disease, which causes a
form of paralysis, only attacked Mr. Blake a few years
ago, during the war, but, in spite of the fact that for some
time he has been unable to write or walk, he has
continued his work in a Kettering newspaper office,
where he is chief reporter. Mr. Blake first heard of
the rare operation, which will take place in the Missouri
Baptist Hospital, St. Louis, through reading an article
in a magazine which suggested that this hitherto incur-
able disease might now be conquered.

Music While You Ride
ALTHOUGH not in the least envious of the motorist,

Mr. C. N. Clarke, a keen rider, of Finkle Street,
Thorne, Yorks, thought car -radio a good idea, so he
has fitted his cycle with a set. The receiver is attached
to supports over the rear wheel, with a telescopic aerial,
and now as Mr. Clarke rides along he can keep well in
touch with all the latest cuts and austerity measures.
Now that the set is fitted and working, he is devising a
flexible -shaft type of tuning control which he will
attach to his handlebars.

Jet Cycle Now
THE Aeromarine Co., of Vandalia, Ohio, U.S.A., has

adapted the jet propulsion idea to an ordinary
standard bicycle. Three " Dyna-jet " units weighing
one pound each were attached over the rear mudguard
and during the experiments they propelled the cycle
at speeds up to 35 m.p.h. Ordinary petrol is used as
fuel and is contained in a tank under the saddle: a
coil -ignition system provides the spark to start the jet
motors. The pedal drive was retained in the experi-
mental model. Although the experiments were
successful, the Company does not recommend the jet
cycle for everyday use, owing to cooling problems and
high fuel consumption.

Hands Off !
AFTER a prolonged fight with the Ministry of

Transport, the Rutland County Council has been
told that it must remove its " This Is Rutland " signs
which have been erected on each of the 3z roads leading
into the county, on the county borders. The signs
were erected to help to bring to the notice of road
users Rutland's fierce fight to prevent itself being
swallowed up by some neighbouring county as a result
of the Boundary Commission's scheme to reorganise
county boundaries. The Ministry have suggested that
the notices might be mistaken for traffic signs, but the
County Council do not propose to do anything further
as they think that by the time the Ministry gets itself
into action the need for the notices will have long
passed.

Christmas Ghost Story
A" GHOST cyclist," stated to be " wearing a cloth

cap and having the appearance of a labouring
man," was blamed by a Derby motorist for causing
him to swerve and collide with another car. He said,
when charged at the police court with driving without
due care and attention, that this lightless cyclist sud-
denly appeared from nowhere, caused him to swerve, and
then vanished. The driver of the other car and the
driver of a lorry told the magistrates that they saw no
cyclist. The ghost -seeing motorist was fined £5 and
ordered to pay a further £4 izs. costs and witness's
expenses.

Too Attractive
THAT all posters near the road, particularly the more

attactive ones, ought to be taken down on the
grounds that they distracted the attention of road -
users, was the suggestion made at the meeting of
Holland Road Safety Council at Boston. One member
mentioned a poster just outside the town of " a beautiful
lady drinking a certain beverage " which he said was so
striking that people looked at it instead of at road signs.



January, 1948 THE CYCLIST 27

Around the Wheelworld

Another B.L.R.C. Legal Victory
THE latest turn in the campaign against

the B.L.R.C. took the form of a prose-
cution against 21 riders in a B.L.R.C. event.
They were charged at Mailing with riding
pedal cycles so as to endanger the life or
limb of any passengers on the highway known
as Wrotham Hill, in the County of Kent.
The charges were brought under Section 78
of the Highway Act of 1835. The riders
were defended by Mr. John Bassett, in-
structed by the solicitors for the B.L.R.C.,
Messrs. William Charles Crocker. The case
wAs heard on the 1st November, 1947, when
the prosecuting counsel, after referring to the
defendants as energetic, respectable young
men, stated that they were competing in a
cycle road race. They were observed to enter
the London -Folkestone Road at a speed of
from 3o to 40 miles an hour, and in the
opinion of the police officers who apparently
by design were .on " duty " at the crossroads,
the riders were driving furiously, and
although the riders were not stopped at the
time, the various numbers of the riders were
taken down and after the race had finished
the police patrol interviewed the riders con-
cerned, taking their names and addresses.

The police did not shape up well under
cross-examination. P .C. Maynard, when
asked why he did not stop the accused riders
at the time stated that he had had instructions
not to interfere with the race, and he also
stated that no one was actually involved in
danger. The other police officers gave similar
evidence that the roadway was clear at the
time and, in fact, "-the life and limb of no
passenger on the highway was endangered
through the passage of ' the cyclists." That
being so, it is all the more surprising that
the police brought the cases, and what is
even more important wasted the time of 21
defendants and the time of the court.

After a hearing which lasted over 2 hours
Mr. Bassett asked the magistrate to stop the
case, as it was quite clear that the charge was
not based on fact. The magistrates then
retired, and returning within a few minutes,
the chief magistrate announced that there
was no case to answer.

The result of this case must be a severe
shock to the N.C.U., the R.T.T.C., and
those silly little clubs who think that the
affairs of the world revolve around the world
of cycle racing.

The police were not too comfortable about
the case, as is apparent from the manner in
which they gave their evidence. In my view
this was an inspired " case, and I am taking
steps to see that the Ministry of Transport
and the Home Office are made aware of the
result. If the case has done anything at all,
it is completely to vindicate the B.L.R.C. and
to do great damage to those unsportsmanlike
bodies and people who are losing no oppor-
tunity in attacking a body which has done
more for the sport of cycling than any other.
The gnawing pangs of jealousy have, no
doubt, been responsible for this and other
actions.

If there are any further cases I shall have
to see what I can do ex-parte to put a period
to the activities of these malicious and vin-
dictive -minded people, who are known to me.
Anyway, my congratulations to the public
spirit in which the B.L.R.C. is defending
itself against these oblique attacks from dying
bodies.

Legislators
THERE seems to be an impression in cyc-

ling circles that if you come from
Yorkshire you area great cycling authority,

By ICARUS

or a cycling legislator, or the greatest living
authority on cycling. I, for one, do not sub-
scribe to these views, and object to the mis-
use of the term " Legislator," when the term
critic or commentator is the correct one to
use.

Cycle Maintenance Handbook
AVALUABLE handbook entitled " Cycle

Maintenance Handbook," a guide on
all matters relating to the maintenance of
Raleigh, Rudge, Humber, and Robinhood
cycles, Dynohub lighting sets, Sturmey-
Archer, gears, etc., has just been published by
Raleigh Industries, of Nottingham. It is
lavishly illustrated and contains to road route
maps, a page for recording expenditures on
spares and repairs, a weekly mileage chart,
gear tables, touring information, sections on
the care of tyres and rims, etc.

Demon Cycling Club
THE Demon C.C., the Gen. Hon. Sec. of

which is Mr. A. G. A. Wilkes, was
originally founded in 1895. It was, however,
forced to suspend its activities during the war,
but it has now been re-formed. It has a large
programme of events, both for road and track
during the coming season. The club requires
new members. Mr. Wilkes's address is :
88, St. Luke's Road, Holbrooks, Coventry.

B.L.R.C. Scottish Section
THE Scottish section has now formed the

completely independent and separate
Scottish Cyclists' Union. It will, of course,
act in complete unison with
the B.L.R.C. English League
membership has already
passed last year's record.

Readers are asked to note
that in compliance with
official regulations, t h e
address of James Kain, hon.
sec., to the B.L.R.C., has
been altered to 39, Disraeli
Road, Ealing, W.5 ; his
address hitherto was 24. The
change in number is due to
road re -numbering.

A new league formation
that promises to become one
of the outstanding clubs in
the Midlands area has just
been formed, namely, the
Birmingham Premier Road
Club.

The club
paring a

is already pre -
very active

programme for 1948, and
further information may be
obtained from the hon. sec.,
Mr. R. Cl Robathan, of 121,
Villa Street, Lozells, Bir-
mingham, 19.

G.P.O. Bicycles
THE G.P.O. had 10,50o

bicycles on order, the
majority of which were de-
livered- by December 31st,
1947. They had 25,90o in
use at the end of June, 1947.
In addition to these, 220 postmen are riding
tricycles, mostly in rural areas, and experi-
ments have now begun with auto -cycles.

Blackburn M.P., who spoke on the atomic
bomb and totalitarianism. He is a brilliant
speaker. In spite of the strike at the Savoy,
too members and guests sat down to lunch
under the chairmanship of the club's president,
Lord Brabazon of Tara. The Roadfarers'
Club is now one of the most important national
bodies in the country, and it is representative
of all road interests. It breathes the spirit of
true sportsmanship and good fellowship. It is
free from the intrigues so common in the
cycling world. It is unique in that you cannot
join it : membership is by invitation only, and
such invitation must be by unanimous vote
of the Committee. Most of the people who
count in the cycling world are members.

New Season's Raleigh Models
RALEIGH INDUSTRIES, LTD., recently

staged at the Seymour Hall an exhibition
of their new season's models The exhibition
was opened by the Right Hon. G. R.
Strauss, M.P.

There was the Clubman range of Raleigh,
Rudge and Humber bicycles, which include
the alloy handlebar bend, seat pillar, mud-
guards and rims, the Dyno-luxe range fitted
with either car -type lighting having dry
accumulators or with a dry -battery unit, and
incorporating Sturmey-Archer three- or four -
speed gear and Dynohub in one unit, and the
front fork -lock. The new Dunlop "Sprite"
tyres are fitted and stainless steel rims are
supplied to order. The model which intrigued
me most was the Raleigh R.R.A. weighing

CAMpan., \ 

Raymond Blackburn, M.P., at Roadfarers'
Lunch

THE guest speaker at the recent Roadfarers'
club luncheon was Mr. Raymond
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20 lb. It is hand -built by craftsmen, indi-
vidually produced, and is one of the finest
examples of racing bicycles. I was particularly
interested in it because I bought one of these
machines some years ago and had it stolen
before it was even unpacked ! The speci-
fication includes the extensive use of alloy
fittings. Iris also supplied as a tourist model
with Sturmey-Archer gear, kitbag, and other
Raleigh refinements. The weight in this case
without the kitbag is 27Mb. '

They have reintroduced the Raleigh, Rudge
and Humber loop -frame ladies' models.

The double top tube, gents model, is
specially produced for certain markets abroad
where the double top tube is extremely
popular. The balloon tyre models are also
produced specially for export markets where
abnormal road conditions call for a bicycle
with larger section tyres.

There was a complete range of Robinhood
bicycles, which is a lower -priced range.

The exhibition included a stand devoted
exclusively to service, showing the substantial
efforts which have been made by the company
to render the maximum service facilities to
the public.

Sturmey-Archer Gears, Ltd., showed their
products on a separate stand, including a full
range of their variable -speed hub gears and
hub brakes. The latest innovation is a four -
speed wide -ratio hub gear. During the run of
the exhibition there was a parade of new
cycling fashions for women, the fashions being
specially designed by leading fashion experts,
sponsored by Raleigh, and presented by the
International Wool Secretariat. Sir Harold
Bowden introduced Mr. G. R. Strauss, whose
speech is separately reported. Mr. George
Wilson responded.

Critical B.L.R.C. Meeting
vVHEN the British League of Racing

Cyclists held their special general
meeting towards the end of last year, much
criticism was made concerning the League's
affairs. As a result a special Emergency Com-
mittee consisting of five members was elected
to take over from the former national executive
committee of the League until such time as a
new national committee can be formed.

The suggestion came from James Kain who
proposed that the national, executive com-
mittee of the League as then constituted was
not competent to govern the activities of the
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League in the disinterested and unbiased
manner demanded of executive officials. The
proposal was carried by 48 votes to 32.
Further arguments followed. A vote of
confidence was passed in James Kain. The
emergency committee of five are J. Kain, hon.
sec., E. R. Hickman, W. C. Rains, G.
Whittaker, and A. Holmes. A. H. Clark, the
League's London section edents organiser,
A. Groves and M. Peers (winner of the 1946
Brighton -Glasgow race) were nominated but
were not elected.

The B.L.R.C. is wise to purge its Augean
stables during its formative yeats. If there
is something cankerous in a body, cut it
out before it contaminates the whole. There
have not been many dissentient voices
within the League since one of the founder
members found it necessary to resign. Bearing
in mind the great opposition to the League by
the noisy minority, it has performed marvels
and is here to stay.

I do not know full details of the causes
which led up to the present change, but
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whatever those causes were they have been
nipped in the bud. It is a great pity that the
N.C.U., which has languished all these years
and promoted the myth that it governs cycle
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sport, did not adopt the same course when
some dissident members caused it to abandon
its control of road sport and road records. It
should have " proclaimed " them. The
N.C.U. is fond of legal claptrap.
Model of Sir Walter Raleigh

THE silver model of Sir Walter Raleigh
shown at the Raleigh Industries Fair

was historically correct in every detail, and is
an apt and artistic symbol of the Company's
famous products. An attractive touch at the
Exhibition was the decorative scheme, which
consisted of a colourful display of the flags of
the countries to which Raleigh products are
shipped, and shields bearing the coats of arms
of the towns wherein their main depots
are located.

I was interested, too, in the original
Humber tricycle used constantly by King
Edward VII, and which was shown on the
tricycle stand. There was also an interesting
etching showing the many contemporary royal
and other distinguished cyclists who ride
Humber machines.
Road Accidents: October, 1947

TOTAL. road casualties in October were
499 killed and t4,t55 injured, including

3,3 r seriously. Compared with October last
year, there was an increase of 27 in the number
of deaths, and of 405 in non -fatal casualties.
Records show that October is generally a
worse month than. September for road
accidents. This year there were 24 fewer
deaths than in September.

Fatal accidents were highest among pedes-
trians. The total of 244 for October included
78 child pedestrians, five fewer than in
October last year.

Of the total of 91 children killed from all
causes during the month, more than half were
under seven years of age. Eleven were two-
year -olds. Two children were killed while
riding scooters. One of the child cyclists
killed was only four -and -a -half years old.

The following is an analysis of the number
of deaths according to the type of vehicle
primarily involved, although not necessarily
responsible : Number

Type of Vehicle of Deaths
Service (U.K. and Allied) .. 5
Public Service and Hackney .. 85
Goods .. 102
Private cars .. 115
Motor -cycles .. too
Pedal -cycles .. 76
Others .. 15

Total .. 499
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YOU CAN ACHIEVE SUCCESS IN ONE OF THESE

ENGINEERING
CAREERS

THE demand to -day in Industry is for the
TRAINED man possessing the necessary

SPECIALISED KNOWLEDGE to fill KEY posi-
tions. That is the secret of success. You can
qualify for one of these better -paid, more
secure positions by interesting spare -time home
study.

Make your Future Secure
Do not be content with poorly -paid routine
unskilled work. Be a specialist, earning more
money and occupying a far more secure position.
Send the coupon to -day for full details, free and
without obligation.

The College conducts examination or diploma Courses in the
following subjects :-

INSTITUTION OF FACTORY MANAGERS' EXAMINATIONS.
INSTITUTION OF PRODUCTION ENGINEERS' EXAMIN-

ATIONS.
WORKS MANAGEMENT.
PRODUCTION PLANNING.
PROCESS PLANNING.
TIME AND MOTION STUDY.
FOREMANSHIP.
COSTING.
ENGINEERING SCIENCE.
DRAUGHTSMANSHIP.
PERSONNEL MANAGEMENT.
ESTIMATING.
METALLURGY.
RATE FIXING.

FOUNDRY WORK.
M/C SHOP PRACTICE.
TOOL ROOM PRACTICE.
JIG & TOOL DESIGN.
PRESS TOOL DESIGN.
ELECTROPLATING.
STEEL MAKING.
PATTERN MAKING.
REFRACTORIES.
FUELS.
WELDING.
MOULDING.

AS SUPPLIES OF BOOKLETS ARE LIMITED EARLY APPLICATION
IS REQUESTED.

POST THIS COUPON TO -DAY

Please send me FREE Guide to Well - paid
Careers in Industry.

Name

Address

396D

WALLACE ATTWOOD
COLLEGE Ltd.

Dept. 396D, Attwood House, Finchley Road, London, N.W.3

"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.

BE ST TODAY * STILL BETTER TOMORROW

or call: 8, Southampton Row, London, W.C.I. (50 yard, Holborn Tube Station.)
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A
HAPPY

NEW
GEAR

Hercules
3 -SPEED HIM

Mcinufactured solely by

THE HERCULES CYCLE & MOT014. CO. LTD.

ASTON BIRMINGHAM
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Wayside Thoughts
By F. J. URRY
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Why Grouse?
PEOPLE are apt to be depressed because of the

pressure of restriction, but surely that is the
wrong way to meet a national-indeed a world-
crisis, and overcome it. Nor do I think folk are helping
to create in us the proper spirit by talking down the
conditions, and suggesting the situation would have
been better under other direction. The troubles can
only be cured by work and the will to succeed. and thank-
fulness for our present blessings-and they are still
many-and the full enjoyment of the leisure we have
in simplicity. We have become spoilt during the last
few decades by too many amenities, and if we are wise
we shall learn again how to make our own fun, and get
more enjoyment out of the process than having it
made for us. How fortunate we cyclists are is being
generally acknowledged ; at least that is what I am told
by a host of friends whose self-pity I am sometimes
inclined to laugh at because I know it is the result of
laziness, and that rather curious attitude towards cycling,
suggestive of a mode of transport that " really, you know,
is not done." Personally, I am very thankful to possess
a bicycle, and so I imagine are millions of people, for
it gives to them and me a freedom of movement within
decent limits of distance that will keep us active, healthy
and satisfied. What a chance to boom the bicycle ! But,
unfortunately, the limited quantity available even at
present prices will not be able to greatly extend the
pastime, for export will absorb most of the output, and
the home trade will be short of machines and replace-
ments. It is not a happy prospect, but at least we are
warned, and if we are wise will see to it that our cycle
property is put and kept in the best order possible, at
once, while the going is as good as it will be in 1948.

Worthy of Notice
CYCLISTS as a rule are rather a careless tribe, nor

do I consider myself outside that criticism. I
suppose it naturally followed that when things were
easily obtainable we slipped into careless habits and were
neglectful of our property. During the war years and
since, I have been cured of that failing to a very con-
siderable extent, for not only did I find-like all the
wheeling folk-that supplies were limited, the best of
products extremely scarce and in many cases quite
unobtainable, but the rise in costs made me understand
how valuable a good bicycle had become. Because we
are certainly in for another period of short supplies,
and still greater difficulty in obtaining first-class
machines, it is only the wisdom of the veriest novice to
take greater care of his vehicle, that silent friend, to
give him convenience of travel and the pleasures of
carefree holiday roaming for thousands of miles, when
so many other folk are tied to a time -table, stand in
queues and travel expensively and often uncomfortably.
I do not desire to exaggerate the value of cycling, but it
is difficult not to express a conviction that to -day, it is
the finest adjunct to active living. I have always thought
so, and in carrying out my convictions have enjoyed
life and largely escaped the many restrictions placed on
other people, or self-imposed. Of this I am certain, that
if the majority of people were cyclists, and would learn
the fine arts of the pastime, they would be happier
and more contented individuals ; and on that proposi-
tion I speak from long experience, and with no little
knowledge of the other great travel vehicle whose
appeal to ease has always brought to me a sense of
growing old and a definite loss of individuality. Cycling
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just for cycling's sake I have outgrown years ago ; but
cycling as an expression of individuality and freedom,
of conscious, unhurtful activity and the means of
establishing and preserving health, yes, every time, and
I shall go on doing it as long as my muscles obey my
mind.

A Good Lamp Needed
AND now I suppose we shall have to wait for a long

while before some maker gives us battery lamps

Joe Millar, of the Angus Cycling Club, who
recently won the Dundee Law Hill Climb for
under 18 -year -old members. He also won the
50 -mile handicap and carried off the Champion-
ship Cup and Medal, the Clive Handicap
Trophy First Handicap, and the Club Standard

Medal.

31

that won't rust up and corrode when, probably care-
lessly, we leave the batteries intact in them during the
summer season to discover the containers are " gummed
up " and useless when we need them to light us on our
way. I am aware that we should not be so unwise,
but most of us are, perhaps for the reason that we may
want a glinVto see us home after the summer twilight
has faded. The cure, of course, is to fit a dynamo, but
as I have said many a time I do not welcome working
for my lights or carrying around unnecessary weight
when I know it will not be needed. The battery lamp
is popular because it is easy and fairly cheap ; but
how much easier and how little more expensive it would
be if made sturdily from brass sheet instead of tin
plate or thin aluminium. We had the brass lamp in the
early days of the battery, and I believe if it were marketed
again it would be popular with the regular night riding
cyclist. For it lasted, as I know, having used one of the
original Ever Ready lamps, through five winters. Now
it seems to me I need a new head and tail lamp every
year, due perhaps in some degree to personal neglect;
but my point is that such human failing could very
largely be overcome if we were given the opportunity of
buying the better article.

The Long and Short Term Cures
IT has been truly said that the real cure for road ac-

cidents is not more controls but the making of proper
roads to carry the ever-growing urgency of the traffic.
Many of us have seen this necessity for years, but
authority has jibbed at the capital expenditure the change
would involve. Now we have all got to wait until we
can afford the luxury of modem roads. While the
ban on petrol remains that will not matter much, but
immediately petrol supplies are released the over-
crowding and, in consequence, the impatience which
is the starting point of most accidents will begin again.
To make a plea for great sums of money to be spent
on the roads at a time when the country is passing
through a difficult period is waste of breath, but as a
road user on most days of the year I do seriously ask
for the exercise of better and kindlier manners, parti-
cularly when the traffic is heavy at knocking -off times.
This plea is to hoe,* drivers and riders to exercise a little
patience and forbearance, and to avoid risks that so
easily lead to disaster. For the sake of saving a few
seconds on the home journey I have seen many a fool-
hardy happening and not a few accidents. A very little
consideration would alter these risks and cut down the
painful results of them, and since we cannot have the
roads modem conditions need, we should exercise
the manners that will make the present ways safer.
We do not want further controls or restrictions, but
they will inevitably be imposed unless manners improve.
It is up to each of us to realise these things, and surely
it is far better to be decent to one's fellow -travellers
and reasonably safe than to practise an intolerance that
can be controlled if the goodwill exists to be proper
citizens:

Growing Consciousness
IT is a pleasant thing to get letters from numerous

old cyclists asking advice on the type of machine
I think would suit their years and activity, for it is
proof that many folk are still wise enough to keep on
riding, even when they are rich enough to use the
other common means of locomotion. These inquiries
came along before the cancellation of the basic ration;
so it isn't a question of substituting the bicycle for the
car in the cases under review. What will happen now
I do not know, but if, as I suspect, my corresponding
friends want to know where they can buy the best
with a short description of my notion on a bicycle's
constitution, I shall not know where to advise them to
go, even if the latter part of the information is easy
to give. Both small and big makers are finding it
increasingly difficult to obtain the best materials from
which to make the higher class of machines, and as far
as I can see the situation will not improve for many
months. Yet with all the supply troubles with which
the manufacturing industry is faced, I am glad to know
more and more people are becoming conscious that
to enjoy the best of cycling the instrument for such
enjoyment must fit the individual, be constructed with
the highest craft and from the best possible material.
Education in buying is certainly on the increase and
I predict that when times become more normal the call
for the good bicycle will be far greater than the industry
generally supposes. People are beginning to ask
themselves why so-and-so seems to ride so easily,
and many of them are keen enough to write for the
information, which construed into the shortest space
is to buy the very best you can afford, gear moderately,
and be sure that the whole ensemble fits.

The Best of It .

T WAS riding across a busy city the other day, holding
A my place in the traffic stream and gaining a car's
length occasionally when a head popped out of a
window and said, " Do you ever stop cycling ? " I
did not know the speaker by sight or name, but evi-
dently he had seen me knocking around for many years,
and laughed at my prompt reply : " Not if I can help
it." And thinking the incident over in tranquillity,
those six words sincerely explain my mental and
physical attitude to the pastime. I am happy on a
bicycle even in the press of traffic, when I seem to
feel individuality more than ever, a sense of separation
that makes me self-contained, safe and satisfied. Out
on the open road and in the lovely places this personal
sensation of well-being is more absorbed amid the
enchantments of the changing scene, for then you are
first part of the mighty scheme of things and your own
littleness is an invitation to enjoy the greater glory of
creation.
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My Point of
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By " WAYFARER'"
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Memory -provoking
ONE of the newspapers from which I draw

_ my daily inspiration (I) proved to be very
memory -provoking a week or two ago by its
action in reprinting a hundred -year -old para-
graph telling of the voyage of Queen Victoria
and the Royal Family from Fort William to
Crinan, en route for Fleetwood, where the
.London train was taken. Back went my ears
and out came my Scottish maps, so that the places could
be picked out and the route followed. That, of course, was
not the end of the matter, because what I saw provoked
me into exploring the adjacent maps until my den was
littered with that delicious brown that represents the
west of Scotland in the cartographer's mind. The
ancient paragraph, in the case of a non -cyclist, was just
a paragraph. In the eyes of a touring cyclist who
adores " Caledonia, stern and wild " it was a lot more
than that.

Scotland-and Ireland
THE foregoing mention of Scotland reminds me that

I was disappointed this year in not being able
to get across the Border, just as I was peeved because
of my failure to visit Ireland. Both countries will wait,
and nothing will be lost by their waiting, though I am
very anxious to pay " welcome return visits " as soon
as possible in order to see again all that I have previously
seen and to find " fresh worlds to conquer." From
the evidence in my possession everybody who has been
lucky enough to go to Scotland or Ireland has had a
thoroughly enjoyable time. Here are two selections
from correspondence : " My friend and I had a
wonderful time in Scotland, and really had our fill of
hot, sunny weather. We cycled from Inverness along
Loch Ness and through Glenmoriston to Skye, where
we spent a week exploring. We received no end of
kindness from crofters and others, who rowed us across
lochs and gave us new -laid eggs, etc." " I am back
from dear old Ireland and cannot say how much 1
enjoyed my holiday there. It was a wonderful trip,
and I would certainly like to go again. The scenery
was absolutely beautiful. The lanes were perfumed
with honeysuckle, meadow -sweet, and new -mown hay.
The fuchsia hedges and wild flowers were a picture.
In fact, we were charmed with everything." Practically
everybody who goes to Ireland for a holiday says the
same.

Side-stepping the Facts
AN enterprising firm of retail traders in a provincial

town ran an exhibition in the cause of road safety,
with the aid of the Royal Society for the Prevention of
Accidents, the police, etc. Superficially, it all sounded
to me like a jolly good scheme, but some of the subse-
quent publicity raised doubts in my mind. This
publicity, in rather clumsy English, made reference
to the " appalling " accident figures and recorded
the well-known fact, which is not always appreciated,
that " railways were especially built to carry loads at
speed." Then there came the strange statement that
' our lovely highways . . twisty, narrow, or broad . . .

finding their ways through villages or towns built
higgledy . .. have to carry burdens at speeds in fantastic
numbers unimaginable to Mr. George Stephenson. . . ."

I do not think that the advertisement -writer intended
to say precisely that, but anyhow, it may be pointed

THE CYCLIST January, 1948

View

summer lay the Mole.

Looking across the riuer to
the Little church of STOKE.
IYA6ER.h/ON . A treasure
chest' of monuments t brasses,
includMg the brass of the
Sir John tYAbernon -the oldest
,,the Country dated 1277.

out that there is no "have
to " about the use of our
roads at unsuitable speeds.
As is usual, the root -cause
of the " appalling " acci-
dent toll is side-stepped.
Speed in the wrong place
is the cardinal fault, and it
appears to me that speed is
inexcusable when the ex-
istence of roads " twisty "
and " narrow " and nego-
tiating " villages and towns
built higgledy " is recog-
nised and admitted. All
efforts to reduce the
number of accidents are
doomed to failure until
fundamental' truths are

' accepted.

Bad Start
IMADE a bad start in

the current lamp -
lighting season. When I
switched on my rear lamp
the brand new battery,
bought a week before and
not previously used,
proved to be dead.
Simultaneously, the front
lamp battery, which was in
a dying condition, decided
to expire, leaving me with
a three-mile walk home
Having thrown away the
new battery, I retrieved it
and, finding it bore the
maker's name (an un-

known one so far as I was concerned), I have written
and told him where he gets off !

Holiday Methods
IT is right and proper that there should be varied

ways of spending holidays. For one, the " life "
of Blackpool ; for another, the peaceful pursuit of fish
in an Irish stream ; for a third, the serene and constant
movement of a cycling or walking holiday. Everybody
to his taste, one man's meat being another man's
poison. For my part, I have yet to find anything that
so completely makes a holiday as cycle -touring. It
is a thing complete in itself, and yet it may be mixed
with walking, fishing, photography, boating, swimming
and a dozen other pursuits-while there are actually
people who include patronage of " the pictures " in a
tour !

In the matter of holidays I am a purist, or it may be
that I have a one-track mind. Anyhow, all I want is
cycle-touring-the actual riding (and hill -walking, at
which I am very gdod I) with its concomitant of leaning
on gates and looking at views. That, to me-with
suitable (and simple) night accommodation, and
suitable (and simple) meals along the road-provides
complete contentment. Nor can I imagine that there
is any better form of holiday.

Apropos, I see that somebody has been writing
to the newspapers to tell of the .unsatisfactory holiday
he had. " I walked along the sea -coast of Kent and
Sussex, but do not advise anyone to follow my foot-
steps," because, except for one or two open spaces,
he found that London is joined with Portsmouth by a
system of ribbon buildings consisting of bungalows,
caravans, old railway carriages, etc., with barbed wire
and concrete blocks galore. So much for not " using
your head " I To my mind, that holiday method is
all wrong. How different is the case of the son of
one of my neighbours who went off to Scotland for a
month, armed with £5. He hitch -hiked there and
hitch -hiked back (three lifts each way) , he lived and
slept rough ; he lost a stone in weight and grew a
beard. But what a holiday ! What romance What
originality 1 What a sense of adventure! That's the
holiday method I prefer

Leading the Lads
ON the last Sunday in September I participated in

the annual " social" run of one of the Cycling
clubs which claim my support and, after luneh, I was
suddenly promoted to the status of leader, being
requested to take the boys for a run which would fill
in the afternoon, bringing them back to the lunch-plaCe
for tea. After a spot of quick thinking I decided
on my plan of action, leading the party over a short
quarter -mile of main road which could not be avoided.
Then we took to our heels along secondary roads and
lanes, which twisted and turned so frequently that the

party was soon " guessing " as to their whereabouts.
Then I opened a gate and led the gang through a
succession of some eight fields, bringing them to a
little river which was about goo yards from another 
main road. Turning away, we stayed in the lanes,
jerking hither and thither. As we began to run out of
time, I said : " Just one more detour," and swung along
a rough farm track through a farmyard and along some
more rough track. Hitting a main road at right -angles,
I cried out : " Straight across. One positively final
detour," and this time I meant it. We climbed up to
the highlands and then dropped back again, to meet
our original main road exactly opposite the point
at which we had left it two and a half hours before.
We scampered along the remaining' quarter -mile and
found ourselves quite ready for tea, with 22 miles on
the tally. Altogether, it was a most enjoyable afternoon,
and the boys were unduly grateful to me for putting it
across them and getting them so completely and
thoroughly lost.

Real Progress
WAS thinking the other morning about my early

cyclii1g days when, greatly daring, I decided that
it would be pleasant to ride without any head-covering-
thus setting a fashion which has spread far and wide,
with (no doubt) mildly disastrous effects on the hat and
cap trade. It was a revolutionary decision in those
days, over fifty years ago, and it provoked many an
inquiry as to whether I had lost my hat-or 'at !
Nowadays this bareheaded appearance calls for no
comment, and it is to be imagined that the men and
women who dispense with headgear far outnumber
those who prefer to remain " respectable." I still
know two or three men who would not go out, even on
a Bank Holiday, in anything but a bowler hat.

As 1 thought over. these things I recalled that
certain old photos of cycling clubs would reveal that
at one time caps 'were looked upon as being as essential
a part of one's wear as shoes and stockings. And then,
by a coincidence which really is curious, I called at a
cycle shop to have a tiny job done to my bicycle, and
the man said : " Oh ! I've got something to show you."
He drew from his desk a faded photograph of a Sunday
morning club group taken outside the Stonebridge Inn
(as it was then called)-ft has now been pushed into
the hotel category-in 189o, 57 years ago. Apart
from four of the company who were wearing bowler
hats, every man -jack in that company had a cap on I

Sometimes I think that the world is " progressing "
backwards. In respect of cyclists' headgear, however,
we have gone forward.

Sad Tidings
IT is very sad for those of us who live in the Midlands

to observe that the water -splashes, in Warwickshire,
at any rate, are steadily disappearing. These wet
places have always been a great feature of the county
named, and I recall the joy which I experienced long
years ago at the sight of little rivers wandering
indiscriminately over the road. A flimsy wooden
bridge was provided for foot passengers, while wheeled
traffic took its chance in the tide.  Woe betide the
cyclist who was caught in the act of riding over 'the
bridge I

One supposes that these water -splashes are being
done away with in the interests of modern traffic
developments. I wonder! Such action might be
justified at Kenilworth, but how can the process of
roofing -in be justified in the case of one particular ford
which is in my mind ? Remote from busy highways,
access is secured by means of a steep, narrow and
rough lane, which, it might almost be said, " leads
nowhere." Periodically I delight to splash through
that tiny river, but now, at long last, its secret has been
revealed. The hand of " Progress " has fallen upon it,
and the water has been provided with a concrete lid.
Who benefits ? Frankly, I do not know. The river
was such a simple proposition that it never harmed
anybody, even in the winter, but it has now been " made
safe," and one more picturesque feature of the
Warwickshire countryside has gone west. As I say,
it is very sad.

Since writing the foregoing, I have visited
Warwickshire's largest surviving water -splash, only
to find that that, too, has been ' attended to." Here,
however, the flow of water has been interfered with
only to the extent of laying down a concrete bed, which
will certainly be advantageous to motor -car folk, while
reducing the " fun " which motor -cyclists found in
connection with their endurance trials.

Hope
DECENTLY, when retrieving two of -my gas lamps

from the factory where they had been re -condi-
tioned, I casually inquired as to the possibility of new
lamps of this type being made. Quite frankly, I felt
that the position was hopeless, but the' reply I received
Constituted a very pleasant surprise. I was told that,
while no manufacture was going on at the moment,
owing to conditions which hardly call for explanation,
a definite demand for gas lamps was being experienced.
Thus there are good prospects for those of us who cling
to carbide.
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PERFECT PASTIMES FOR
PLEASURE AND PROFIT

Crinothene-Cellulose Acetate-Parch-
ment-Plastics-Lampshade Frames and
Patterns-Raffia-Plastic Leather-Toys
Models-Materials, tools and fittings
for Crafts that are different.
Send 11- for copy of the Magazine

CRAFTWORKER.
lincludes full price lists)

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

CHEMISTRY APPARATUS
Send Stamp for

COMPLETE PRICE LIST

Special
Offer
Bunsen
Burnet

Tripod and
Useful

Glassware

12/6
Post Paid.

BECK(Scientific Dept. A)
60 HIGH STREET,

Stoke Newington, London, N.16

The 11.ttlam
" Petrel 1..ine

EASILY MADE FROM OUR CASTINGS.

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

Aeroplanes, Boats and Race Cars.
Send 3d. for ast.

AMAZING ;Us:Z.
THE TARGET Fine Flame.
Gas Blowpipe (Self -Blowing).
This new tool will prove to be
a boon to the model engineer
for all those small and delicate
soldering and brazing jobs
essential to model making.
Fine, intense dame easily
melts small copper rivets. Will do
a hundred -and -one jobs with a crafts-
man finish. Soldering and small
brazing jobs done in no time.

OBTAINABLE FROM:-
YOUR RETAILER, OR

2/B POST FREE FROM THE

TARGET
rANUFACTURING CO.

(DEPT. P.M.)
Wollaston, Wellingborough.
Retailers' Enquiries Solicited.

DUHALUMIN
AND ALUMINIUM SHEETS
Duralumin 36 in. x 241n., 71-
24 S.W.G. 48in. x 36th., 121-

72in. x 36in., 15/-.
Aluminium. In sheets up to 6ft. x 3ft.
20 S.W.G. 1/111d. per sct. ft.
On all above add 2d. per sq. ft. carriage.
Inquiries invited for various sections.
COMPETITION CARS, LTD., The
Old Malting's, Nayland, Nr. Colches-
ter, Essex. Tel.: Noyland 334.

THE WORLD'S GREATEST BOOKSHOP

it  r FOR. ROOK.S 
New and secondhand Books on every subject

WE BUY BOOKS, TOO
119.125, CHARING CROSS ROAD,

LONDON, W.C.2.
Gerrard 5660 (16 lines). Open 9.6 (inc. Sat.)

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT

ro.

BRITISH BADS

The Ultra Lens is a revealing eye of six
actual diametrical -36 area magni-
fications, which brings out points of
strength or weakness. Whether you

are engaged in manufacturing, buying or
selling, it is an ally of real value. No
instrument you can buy will more
quickly justify and pay for itself.

For the close scrutiny of every conceivable
object, metals, tools, fabrics, fibres, minerals,
precious stones, paint, print, manuscripts,
biological and botanical specimens, cutting
edges, fractured surfaces, raw materials,
and innumerable other purposes, the ULTRA
LENS is invaluable, and presents in many
instances hitherto unsuspected data which
can be used to advantage.

FULL PARTICULARS ON REQUEST.

The Ultra Lens Company,
75, Finsbury Court, Finsbury Pavement,

London, E.C.2.

Fibrax)
and get there safely!

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

FIBRAX LTD.,
2 TUDOR STREET,

LONDON, E.C.4.

BOOKS:
L.N.E.R. Nameplates ...
L.M.S. Loco Ref. Book... ...

Planning & Layout "
" Two Rail Electrification "...
Fowler & Starner Locos ... 6/6
" British Loco, Types "

LIN'ESIDE BUILDING KITS :
00 0

Footbridge
Post Office
Signal Cabin ... 4/ -
Loco Shed ... ... 7/6
Country Goods Depot ... ... 8/6
Country Station ... 101 -
Pea Lamps, 5V. min. screw s.c. 8d. each

Postage extra. " 00 " or " 0 " Parts List
3d. per post.

TVLI)ESLEY & HOLBROOK (M.E.T.A.)
109, DEANSGATE, MANCHESTER 3

2/-
3/-
3/ -

Steel Framed
WORKSHOP BENCHES

with Ball -bearing Foot Treadle Fly-
wheel (for driving lathe, grindstone,
etc., etc.). Easily and cheaply made
from ex -war Material. Set of Clear
Diagrams and Instructions by return
Post, 3/-.

P. ROBERT,
Les Buttes Torteval. Guernsey, C.I.

PLEASANT EVENINGS
AT THE PIANO

Think of the Intense pleasure
to yourself and friends In
being able to play during
long evenings and dull
Sundays. BY POST, from
ordinary Musie, no freakieb
methods. You shall quickly
play Songs, Dances, Hymns,

and Gems from the Great Masters,
.0 that your friends will want you
always. My class Is seldom less than
2,000 pupils. I have taught over
74,000, from Absolute Beginners, who
started without knowing a note, to
quite Advanced Players. I taught
them and I CAN TEACH YOU. Send
P.C. roe tree book, free advice. Say If
Moderate, Elementary, or Beginner_

MR. H. BECKER,
(Dept. 550),

69, Fleet St., London,
E.C.4.

BRIGHT ALUMINIUM SHEETS.
11in. x I2in. x 7in. x I/16in. full, Is. 3d.
each, or 12/6 doz., including postage.
Reduction on large quantities.-Apple-
yards, 72. infirmary Road, Sheffield, 6.

SPARKS' DATA SHEETS
Provide detailed descriptive matter
and Full -else Constructional Print of
Designs Tested and Guaranteed by

L. ORMOND SPARKS.
MY LATEST DESIGN :
THE "CHALLENGER" PORTABLE.
An Outstanding A.C./D.C. Portable
having an Exceptional performance on
Medium and Long waves. The circuit
is a TRY. 3 -Valve Plus Rectifier, giving
31 watts on the locals.' Good range
and quality. No complicated adtust-
ments. Station -named slow-motion
Dial. 6in. Stentorian Speaker. The
Ideal Set for the home. Radio In any
room. No Aerial or Earth required. 2,9

TIIE PORTABLE FOUR. A T.R.F.
All-Dryllsortable. Medium waves ... 2/6
ALL -DRY 3 -VALVE PORTABLE.
M/L waves. A Noted Set ... ... 2,6TINY TWO PORTABLE. Medium
waves. 211n. Speaker ... 2/6
ONE -VALVE PORTABLE. MIL
waves. All -dry. 'Phone Sigs. 2/6
THE EMPIRE TWO. An All -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-VAI.VE T.R.F. SET (Batt.).
As above with P.P. Output 2,6S.W. SUPER TWO. (Batt.). A fine
DX receiver, widely used ... 2/6
MAINS SETS
A.C. TWO-VALVER (Plus Rect.).
MIL waves. 31 watts Output ... 2/6
A.C. THREE-VALVER (Plus Rect.).
T.R.F. Circuit. M/L waves ... 2/6
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.
M/L 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.) ... 2/6
THREE -VALVE Ditto. P.P. ... 2,6
A.C. 3i WATT. Fine Power ... 2.6
8 WATT. A.C. P.P. Nog. F./B. 2/6
8 WATT Ditto, A.C./D.C.... ... 343

Many other Tested Designs in Stock.
Stamp for Full List and with Order.

COMPONENTS AVAILABLE.

L. ORMOND SPARKS (M),
9, Phoebeth Road, Brockley. S.E.4

('Phone : Lee Green 0220.)

MATRIC.
x-ITHI needlessly handicap yourself
" and watch other people winning

success and security 1 Whatever your
age, you can now prepare for the all
important Matriculation Examination
at home on " NO PASS --NO FEE "
terms. Write now for our valuable
"GUIDE TO MATRICULATION"
which explains the easiest and quickest
way to matriculate-FREE and
without obligation.

BRITISH TUTORIAL INSTITUTE,
(Dept. 160), 356, Oxford Street,

LONDON, W.I.

"NO PASS -NO FEE"

For increased power.
improved petrol con-
sumption. better start-
ing. Send for interesting

booklet Z17.

NICKEL PLATING
Complete Equipment, including Nickel
Anode, Plating Salt, etc. Full instruc-
tions for Plating Ornaments, CarFittings, and all Metal Parts. Flash -

lamp battery only required.
Price 15/-, post free.

HOLBOROW & CO.,
71, Weymouth Bay Avenue.

W0'1110111 b.

ADANA PRINTING MACHINES
Print in the odd hours with an
Adana-still the most absorbing

of crafts. No. 1 11/S
Machine 44.10.0. No.2
H/S Maehlne 49.15.0.

Will pay for itself
in a month or two.

Send stamp for illus-
trated folder to Dept.
P.M.,10 Adana (Printing

Machines). Ltd., 15/18, Church St.,
Twickenham, Middx.
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One of the following Courses taken at home in your
spire time can definitely be the means of securing
stibStaritial promotion in your present calling, or entry
into albore congenial career with better prospects.

ENGINEERING, AERO, ETC.

Plastic-Radlo-Aero Engines-Aircraft Design-
Welding-Aerodynamics-Electrical Engineering-
Television-Electric Wiring-Talking Picture Work
-Generation and Supply-Works Management-
Metallurgy-Refrigeration-Planning. Estimating.
Rate-fixing-Time and Motion Study-Aero Inspec-
tion-Automobile Engineering-Sheet-metal Work-
Engineering Draughtsmanship-Aero Draughtsman-
ship-Jig and Tool Draughtsmanship-Press Tool and
Die Draughtsmanship-Structural or RIF Concrete
Draughtsmanship-Sanitary Engineering.

Ca NERAL

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 Nun.
and Cy. Engineers-A.R.I.C.S.

THE BUILDING BOOM-
SECURE YOUR SHARE !

The Free Guide also gives particulars of our
extensive range of modern Building and Structural
Courses, Building Draughtsmanship, etc. The
great post-war Building programme offers un-
limited prospects to technically trained men.

_BECOME A DRAUGHTSMAN
QUALIFY AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid
positions as Drvghtsmen, Inspectors, etc.,
in Aero, Jig an Tool, Press Tool, Electrical,
Mechanical and other Branches ofRfigineering.
practical exmlence 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 ingease their
scope and earning
capacity.

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I

OVER SIXTY YEARS OF
CONTINUOUS SUCCESS

S yTH AFRICAN BRANCH : E.C.S.A. P.O. BOX 8417 JOHANNESBURG.

" PRACTICAL ENGINEERING " said-
We recommend all readers interested in improving their position

to apply for a copy of this valuable book. " Success in
Engineering" is not a pamphlet. It is a 132 -page book,
containing valuable and vital information on all branches of
engineering. . . . There are many engaged in engineering who
owe their success to The National Institute of Engineering.
The FREE GUIDE explains :

 Openings, prospects, salaries, etc., in Draughts-
manship, Inspection, and opportunities in all other
branches of Engineering and Building.

 How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

Write now for your
copy of this remarkable
publication.

A.M.I.E.E., A.M.I.Mech.E.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.Mun.E. M.R.San.l.,
A.M.I.S.E., A.F.R.Ae.S.,
London B.Sc., Degrees.
Fully guaranteed postal courses for
all the above and many other
examinations. Fully described in
the Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS- -OR NO FLEE

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 and exclusive
information cod 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) ENGINEVRING (Place a cross against
(2) AERO (3) RADIO (4) BUILDING the branches in which
(1) MUNICIPAL WORK you are interested.)

The subject or examination in which I am especially interested is

To be filled in wisere you already have a special preference.
(rd. stamp Oly required if unsealed envelope used.)


