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Two stock patterns

always in supply

-80 and 81-
made in a range

of sizes to grip

from
li" to 2"

* We show here just a few from our enormous selection of specially made clips
our research department can design any clip you require to your own

specification (93 years of clip -making is at your disposal).

HERBERT TERRY & SONS LTD. REDDITCH London Birmingham Manchester

The most
authoritative
text book
on springs
published,
10/6 post
free,
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American type adjustable iron
Planes, with best Sheffield
irons. Size Bin. x tin. Price OR /6

Post Paid gut

SPECIAL OFFERS IN TOOLS"
Super quality Grinding Heada, bronze
bearings, Vee pulley. Suitable for round

'
or Vee belts. 6in. height of centres.

td1)wheel, other taperedSpindle,
Bin. x fin., one end for grinding

mops. Price 19/3
l'ost Paid.

Combination Grind-
ing Head, as shown,
with 3 -jaw self -
centring chuck. 8in.
centres.

Price 38/-
Genuine "All -ball" Grinders,
treadle action. Tremendous

speed obtained in quick time,
both hands free to manipulate
work. A necessity for the
engineer and work- 7c/9 earn
shop. Price complete, ivir

Highly geared
Hand Bench Grin-
ders, with 6in. x
lin. wheel. Extra
tine quality
machine cut gears,
adjustable toolrests. Price 2C6

complete, vu

One -pint Paraffin Blow-
lamps. Brass container.
best British manufacture.
specially suitable forpainters,
engineers. PricePost Paid. "

We have large stocks
of tools for all
trades. Please send
us your enquiries.

Best quality Sheffield made steel Scissors. Extra
heavy quality for home or factory 116e. 7/9 Post
double point. Overall length, '71n4rice Paid.

S. TYZACK & SON LTD- RC
ACTOOLM

FeEHANTS
341-5, OLD STREET, LONDON, E.C.1.

Telephon! CLErketoseU 4001-5-6. Telegrams : Tyzgar, Finsquare.

IMIL
IMmiraulLEM

f D -E RULE
D R

I NfT

*ft ING
UMENT

Spectaid

Manufacturers of

DRAWING and
SURVEYING

INSTRUMENTS

SLIDE RULES

DRAWING MATERIALS

DRAWING OFFICE
STATIONERY

A. G THORN TO N LTD
Dtattititg 57W/win-eat Specialitit3

41 GAR-Tfl DE /T. MANCHE/TER. 3

;It

SCALE MODELS
of every description
for every purpose

Are you INTERESTED in . . . Model locomotives, railway
equipment, ships (full -hull and waterline), motor -boats, sailing
yachts, engines and boilers ; architectural, display and museum
models ; drawings, castings and parts for the amateur model -
maker ? If so . . . send Id. stamp for (BPI12)

" BASSETT-LOWKE PUBLICATIONS "
a NEW Brochure giving details of all catalogues, booklets

etc. devoted to models and modelmlltinz.
Drawings, Castings and Parts supplied by Bassett-Lowke Ltd. are of the

finest quality.

BASSETT-LOWKE LTD
NORTHAMPTON

LONDON SHOWROOMS. 112, HIGH HOLBORN, W.C.I.
MANCHESTER : 28, CORPORATION STREET.

Visit our London and Manchester Branches, where ou, staff is at ;our service.

DEVELOP YOUR FILMS IN
DAYLIGHT WITH THIS NEW

JOHNSON J-20 TANK
Made of hard plastic for the popular SIZE 20 roll film
spools. Very economical in use. Only needs TEN
OUNCES of developing solution. There are four working
parts. ONE-PIECE SPIRAL to hold the film. Tank body
with light -proof locking -on lid and a stirring rod. Has a
deep central tube for easy filling and temperature testing.
Films are fixed and washed in the tank after development.
Pouring lip enables solutions to be emptied away without
splashing or mess.

ASK YOUR DEALER TO SHOW Price 21/YOU THE NEW J-20 TANK Complete

JOHNSONS OF HENDON LONDON. N.W,4
PHOTOGRAPHIC CHEMICALS AND APPARATUS

T50
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U . S . ARMY
MIME DETECTORS

EVER MADE A

TELESCOPE?

It's by no means too
ambitious for an enterprising

amateur to build himself a

mirror -type astronomical tele-
scope, and a good one at that. All

he needs is a capable pair of hands,
the know-how* and the right rwterials. If

think you can provide the first two commodities, we'll supply
you with the glass-Chance White Crown in precision annealed
disc form. We can also supply blanks for making achromatic
objectives for astronomical telescopes of the refracting type. The
Astronomer Royal could not obtain better glass.

* See the March and April issues of Practical Mechanics.

CHANCE BROTHERS LIMITED Glass-makers since 1824
Head Office : Smethwick 40, near Birmingham. London Office : 28 St.
James's Square, S.W.I . Branch Works at Glasgow, St. He/ens and Malvern.

The famous SCR 625 equipment
offered for the first time in the
U.K. Brand New and COM-
PLETE in original manufacturers'
containers for only £10 10s.
CARRIAGE PAID !

An invaluable aid to mining,
electrical and sanitary engineers,
surveyors, plumbers, farmers,
Municipal authorities and . the
general mechanic for the accurate
detection of all types of metals
under ground or water by both
audible and visual means.
The U.S. Forestry service has
recommended procedure for using
this equipment to find concealed
metal in tree logs and other timber
products.

The equipment comprises :-
(a) A battery operated weather-
proof 3 valve Amplifier (type
BC 1141) complete with 2 IN5GT
and t iG6GT valves.

(b) A control box incorporating
o -t milliammeter giving visual

indication of detection' (type
BC Imo), with handle.
(c) A resonator (earphone) for
audible signal. This straps to the
right shoulder. (Type M356.)
A spare resonator is also provided.

(d) A search coil disc with handle
and cables, completely waterproof.

(e) A shoulder pack with straps.
(f) A portable wooden chest to
hold all the. above securely locked
in position for carrying.
(g) Two sets of technical manuals
giving FULL assembly, operating,
maintenance and fault location
details, circuit diagrams and
component lists.

The weight of the complete
equipment less carrying chest is
15 lbs. or packed in chest 38 lbs.
Dimensions of chest 281in. x

x 15in. Dimensions of
amplifier t4in. x 6in. x sin.
(Wt. 5 lbs.) The amplifier
operates on 2 v. and 1 too v.
batteries.

Subscription forms now available for the M.O.S. NEWSLETTER.
*Post Orders to 3, Robert Street, Hampstead Road, London, N.W.1.

AAIL ORDER SUPPLY Co. Dept. PM
24, New Road, London, E.I.

Stepney -Green 2760-3506
M.O.S.

Send

Stsmped,
Addressed

Envelope

for

complete

list of

Bargains.

4 -VALVE SUPERHET RECEIVER for
short waves, complete. Needs only batty.
and 'phones. Packing and insurance 216.
Suitable H.T. Battery. 9/-. 29/6Matched 'phones. 91- pair.
TRIPODS. aft. high when
erected. Fitted brass thread and
cap, web sling for carrying. In
wood or metal. Suitable for Sur-
veyors, projectors, cameras.
display purposes. etc. 14/6
PIIOTO - ELECTRIC CELL.
Dozens of applications. e.g., burg-
lar alarms - counting -- 14/6
door -opening, etc. etc.
24 -VOLT MOTOR. Shunt wound, small
size. These motors also run quite well
at reduced speeds from 6 to 12 volts. 7/6
Post free.
12 Assorted ELECTRO-MAGNETIC
RELAYS and CONTACTORS.

PUMP for ex-
hausting. com-
pressing or
liquid pumping-heavy
brass construction-
spring loaded - fitted
non -return valve andmanual valve,
Length 6in., 7/6
diameter. lin.

12/9
PRESSURE

GAUGE
reads 0 - 150 lbs.Fitted good
length of copper
tubing. 7/6

0-1 MILLI -
AMMETER

Bakelite case,
flush mounting.
Diameter 2f in.
Moving coiI.13/6

MULTIMETER. 17 ranges. A.C./D.C.
volts, m/amps & ohms. New and V
perfect.
TELESCOPIC DINGHY MAST. Extended,
Oft. Ideal fishing rod, etc. Post free, 10/.

NO C.O.D. UNDER fI. Wrac (Dept. K)

INSTRUMENT CO.,

TAP WRENCH
Capacity - -

Length - - 61

PRICE

6/3 Carriage paid.

Workmanship of the very highest grade. A sturdy well -
finished tool that is really adaptable.

KNURLED GRIP 0 GROUND FINISH.
Ask for details of our wide range of tools.
BENSON AND WARD

3-4, LINCOLN'S INN FIELDS, LONDON, W.C.2. HOLborn 3258.

WU WORM
TYPE ML7

3?,-" HEAVY DUTY LATHE
The finest Lathe in its class.

Extensive
range of

accessories.

MYFORD ENGINEERING COMPAN# LIMITED.
BEESTON NOTTINGHAM 'Phone: 54222 (3 lines)

-root NEWS

is OUT

TOOL NEWS is now on sale
and a limited number of new
subscribers are invited. This
handsome quarterly is some-
thing entirely new in house
journals : chatty, informative
and helpful.
To the beginner it offers a

valuable guide to practical
engineering and modern
workshop practice. To the
advanced it is a valuable herald
of new products of the in-
dustry, providing a friendly
forum for discussion of pro-
duction problems. Unfor-
tunately, circulation is limited
and early application is
essential-Ss. Od. per annum,
post free to any address in

 the world. Our latest Stock
Bulletins are available for 21d.
stamp.

T. GARNER & SON, LTD.,

Redbrook Works, Gawber,

BARNSLEY
244 Harrow Road, London, W.2 G7 1488
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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

CARTON
shown chy/e

correct proportions of flux to solder.
Workshop Sizes 4/10 - 69 each

M ULTICORE SOLDERS LTD.,
Mellier House, Albemarle Street, London, W.I.

Tel.: REGent 1 4 1 1.

The Happy Craftsman
uses one of

HOS 1ES
BRITISH FRETWORK OUTFITS

A Hobbies Outfit provides a practical set of tools
for all sorts of things in wood. Plans, instructions
and kits are supplied for hundreds of interesting
things to make for your home, as gifts for your
friends, as toys for the kiddies. A happy and
profitable pastime. Complete Outfits at popular
prices, so you can begin right away.

TOYS  MODELS
FRETWORK, etc.
Ask for Hobbies at Ironmongers, Stores, or I-oyshops. Hobbies'
own Branches in London, Glasgow, Manchester, Birmingham,
Sheffield, Leeds, Hull, Southampton. Or free illustrated
leaflets from Dept. 7, Hobbies, Ltd., Dereham, Norfolk.

RIGHT
IN
THEORY

.  toga/ft R/61fir'117)iacrie.
Theoretical Knowledge and Practical
Knowledge you must have if you are
to make the grade" as a qualified
technician. Through the medium of
special postal 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 &Elaccr.cal)
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.,S:c.(Lond.),F.C.LS.

You have only
to press the trigger!

No longer is it necessary to go
about jobs of painting, distempering,
whitewashing, etc., in the old
laborious way.

Now you only need to connect the
" Crystal " Spray Gun to your
electric cleaner, and press the
trigger, to complete such jobs
without mess or effort and at the
same time obtain a much superior
finish. For re-cellulosing cars, cycle
frames, etc., it is ideal.

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

receipt of remittance with order
stating make and type of cleaner.
A special connector, desirable with all
and essential with some cleaners, is

available at 316d. extra.

751-
complete

Write for full details of the NEW Crystal
" Flock " Gun. You will be intrigued with the
finish imparted by this new process to almost
any material -wood, glass, metal, paper, etc.

Many HOME uses -no skill required.

Dept. P.M

DOMESTIC SUPPLY COMPANY
341, REGENT'S PARK ROAD, LONDON, N.3

(Near Finch!el Central Station' Tel : FINeWey 5190

HIGHSTONE UTILITIES
Crystal s(t..
Our latest Model
is a real radio
receiver. which is
fitted with a per-
manent crystal
detector. Why
not have a set in

room ?
epostR6eede.ivDere

cinabpinoelitshednoa6k.

Spare Permanent Detectors. 2/- each.
When ordered separately. 25, post 3d.
New Headphones. 10, a pair, post 6d.
Balanced armature type 'very sensitive.
and very suitable for use with crystal sets).
12/6 a pair, post 6d. New Single Earpieces.
35. Bal. armature type. 4/6: ex-R.A.F.
earpiece. 2/, post 4d. Headphones,
reconditioned and in good order, 5/6,
post 9d. (Better quality. 7/8.) Headphone
Cords, 1/3 a pair, post 3d. Replacement
Bands, 1/3, post 4d. Wire Bands, 6d.
Bell Transformers. These guaranteed
transformers work from any A.C. Mains.
giving 3, 5. or 8 volts output at 1 amp..
operate bulb, buzzer or bell. Will supply
light in bedroom or larder, etc. PRICE 9/-.
Post 6d. BELLS for use with either the
above or batteries, 6/-. Post bd.
Ex R.A.F. 2 -valve (2 -volt) Microphone
Amplifiers as used in plane inter -corn
in self-contained metal case ; can be used
to make up a deaf aid outfit, intercommuni-
cation system, or with crystal set, complete
with valves (also unused). 20/, Post 15.
Useful wooden box with partitions to hold
amplifier, 2/- extra. Ditto, less valves, 10/-.
90n6e, rvoalsvtela-mplifler, complete with valve.

Hand Microphones, with switch in handle,
and lead. Similar instrument. moving
coil, 7/6, post Od.
Sparking Plug Neon Testers, with vest
pocket -clip. 313, and with gauge. 3/6, post -3d.
Telephone Sets, with ringing hand genera-
tor. twin bells and G.P.O. type handcomb.
30/- each, carr. 2/6. 57/6 Pair. carr. 3/6.
New handcomb sets, 741 Post 6d. Telephone
hand generator, with handle, 9/6, Post 1/6
Bell, 4/6. post 6d.
Meters. 0-1 ma. 2in. 10/-; 30 ana,
Sin. m/0, 7/6. 3.5 amp. 2in. T.C., 4 amp..
21in. thermo coupled, 7/6. 600 rn/a, 3in.,
m/c, 15/- Double reading 40/120 na/a, 2in.,
m/c. 8/-: 20 amp.. 2I1u., mii. 9/6:300 v. 24in

sin.,
12 15

S wvoitleth'Sbloiad mounting, 3
Slits m's, 9/6:30 amp.5.:

6.000 v.. 3 fn., min, 57/6.3,500v. 31n m; c, 26:-.
Post extra. Mon- refunded if not complete-
ly satisfied. L3tiers only. New Illustrated
List enclosed with all orders on request,
with ld. stamp.

HIGHSTONE UTILITIES,
58, New Wan stead, London. E.H.
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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 Diesel Engines Motor Engineering
Advertising Draughtsmanship Motor Mechanic
Aeronautical (State which branch) Motor Vehicle Elec.

Engineering Drawing Office Practice Municipal Eng.
Air and Vacuum Electrical Engineering Plastics

Brakes Electric Power, Light- Plumbing
Air -Conditioning ing, Transmission, Quantity Surveying
Architecture Traction Radio Engineering
Architectural Drawing Eng. Shop Practice Radio Service Eng.
Auditing Fire Engineering Refrigeration
Boiler Engineering Free -Lance Journalism Sales Management
Book-keeping Fuel Technology Salesmanship
Building Construction Heating and Ventilation Sanitary and Domestic
Building Specifications Hydraulic Engineering Engineering
Business Training Hydro -Electric Sheet -Metal Work
Business Management Illumination Eng. Short -Story Writing
Carpentry Industrial Management Steam Engineering
Chemical Engineering Internal Comb. Eng. Structural Steelwork
Chemistry, I. & 0. Joinery Surveying
Civil Engineering Lettering (State which branch)
Clerk of Works Machine Designing Telegraph Engineering
Coal Mining Machine -Tool Work Textile Designing
Colliery Examiner's Marine Engineers Welding, Gas and Elec.
Colliery Overman's Mechanical Drawing Woodworking Drawing
Commercial Art Mechanical Engineering Woollen and Worsted
Concrete Engineering Mine Surveying Manufacturing
Cotton Manufacturing Mining Engineering Works Engineering

And most of the Technical, Professional. Commercial and Civil Servic3
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
obligation. Let us send you our special free booklet on the subject in which you
are specially interested. DON'T DELAY. Make ACTION your watchword

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

Use this Coupon

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

Please send me the tree booklet describing your Courses in

Name
(USE BLOCK LETTERS)

Address

Age

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

Bombay.
New Zealand : 182, Wakefield Street, Wellington.
&Oath Africa 15. Shortmarket Street, Cape Town.

ICS

THE BOWDEN BULLET

24in. span Sports Control Line Model. Designed by
Lt. -Col. C. E. Bowden, A.I.Mech.E. A comprehensive kit
containing : Ribs and formers cut to shape, ample good
quality balsa wood, cement, paste, wire, etc., and zin. rubber
control line wheels. Price 29 6. Post 'J.- extra. Plan only,
5/- post free.

Other Bowden -designed kits include : White Wings (6ft. 6in.

span) and Meteorite (45in. span). Send S.A.E. for catalogue
to Manufacturers : WELBECK MODEL AIRCRAFT
PRODUCTS (H. WELCH), 85, Church Street, Preston,
Lancs. Designed by : B.M. Models (C. E. Bowden),
43, Westover Road, Bournemouth.

Air II iaisecry Surplus
BOMBSIGHT COMPUTOR
This amazing piece of electro-
pneumatic machinery contains the
largest assortment of gears ever
made available in one instrument.
Original cost over £300. Weight
901bs., and contains over 100
ASSTD. GEAR WHEELS, 2 motors,
24v., with reversing friction
clutches and reduction gears, 800
asstd. nuts and bolts, etc. (mostly
2, 4, and 6 B.A.), gyro instrument,
many aneroid capsules, sylphon
tubes, axles, switch, pneumatic
tubing, anti -vibration mounts, etc..
etc. This complex machine has to
be seen to be believed. Parts can
be adapted to hundreds of model -
engineering laboratory uses-many
thousands sold throughout Gc.
Britain and all have given every satisfaction.

ANTI.V16RAT ION
MOUNTING

C.OMPLE
MULTI.

FuNCTrONA
GEAR

ASSEMBL

SLOW
MOTION

DIAL

PITCH
GYRO

TUBULAR
STEEL FRAME

ROLLER
FLEXIBLE EAR
DRIVE

"RuHEOSTAT

SpIRAL
GEAR

PULLEY
WHEEL

OmPENsATED
LEVER
ECHAN1SM

CHAIN OF
REDUCTION GEARS

ELECTRIC  REVERSIBLE
MOTOR FRICTION CLuTCH

Front View, Cover Removed

Carr. paid 65!-
MODEL MAKERS MIXTURE
Three entirely different selections of mixed mechanical
and elgictrical components and complete instruments,
gears, (Rotors, relays, axles, etc., all ex Air Ministry and
built to rigid standards of quality.
There is no catch in it. We do this to clear our shelves
of lines too short to mail order.
No rubbish, practically all new parts.
Original value of each parcel often over £100. Selections
' A," " B " or " C." Net weight
approx. 14Ibs. '" / each

(Postage and packing 116.) / selection.

AIR POSITION INDICATORS
with repeater motor, over 30 asstd. boxes,
gear wheels, 4 veeder counters, ball races and
3 infinitely variable roller gears. We have sold
many hundreds to model engineers throughout
the world. Can be used as the basis of
mechanical calculating machines, etc.

/(Postage and packing 316) lra4

AERO SPARES CO.
(Dept. 31), 71, High Holborn, W.C.I.
Tel.: AMBassador 4856 (all depts.).

Head Office:
69, Church Street,

Edgware Road, N.W.8.
Please quote P.M. when

ordering.
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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 Pelmanists ?

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

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

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

It eliminates such defects as :-
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
-Judgment
-Optimism
-Perception
-Will -Power

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

Your Unsuspected Self
Pelmanism teaches you to rely on

yourself. Every man and every
woman has within himself and
herself a mine of abilities that lie
dormant, ready to be brought into
service through the proper training
of 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 gains self-con-
fidence 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 :-

PELMAN INSTITUTE
(Established over 50 years).

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

Callers welcomed.
PELMAN (Of TERSEAS) INSTITUTES:
PARIS, 176 Boulevard Haussmann, AMSTER-
DAM, Damrak, 68. NEW YORK, 271, North
Avenue, New Rochelle. MELBOURNE, 396,
Flinders Lane, JOHANNESBURG. P.O.
Box 4928. DURBAN. Natal Bank Chambers
P.O. Box 1489). DELHI. 10, Alipore Road.

CALCUTTA. 102. Clive Street

YOU CAN MAKE THESE
and make money! Make these, and

other models with
the aid of our

Knights in Armour. toy casting moulds, and fast -drying
Indians. enamels. Full instructions about this
Farmyard Animals. fascinating hobby and profitable pastime
Lions. Elephants. with every first order. Send. S.A.E. for
Cannons-. etc. full details. Write to -day.

COMPLETE KIT FOR BEGINNERS
W e pack a complete working outfit-the " Progress Special Casting
Kit," comprising Two moulds, different models (Moulds in Brass or
Hard Aluminium Alloy), Eight jars of Quick -drying, non-poisonous
Toy Paint. One Squirrel Painting Brush. Two small Pigs of special
Toy Metal. Four Handles (Wooden). Complete with full instructions.

Price £2.2.0. Cash with Order.

a
PROGRESS TOY CO LTD
DEPT. 7 KIRBY RD BLACKPOOL S.S.

MIIIIIIIIM1111111111111111111111111MIEW

Special Ofer
1. Hand operated A.C. Generator this

will light, lamps, work relays, act as a
shocking coil, etc. etc.

2. Electric Bell this will operate oft
the above hand generator or off standard
A.C. mains.

3. Superior Morse Tapper (key switch).
4. 3 three -position Key Switches.
5. 7 heavy brass Terminals mounted on

panel in pairs.
6. 2 Metal Rectifiers.
7. 3 Mansbridge Condensers 1.5 mfd.
8. 100 ohm Variable Resistance.
9. Transformer.

10. Three -position 6 -pole Yaxley Switch.
11. High Speed Relay. Make and Break.

12. 2,000 ohm Relay.
.13. Four -pin Outlet Plug.
14. Double Telephone Outlet Jack.
15. 2 Knobs, one Pointer type.
16. Excellent metal box, size 101n. x

101n. x 61in.
17. Miscellaneous small Resistors slid

Condensers.
18. Rubber enclosed Outlet Plug.
19. Chassis slides into metal box.
20. Dozens of very useful nutS, bolts, etc.

You should not miss this exceptional
bargain. PRICE for 20 lots as listed is
12/6. Plus 3/6 carriage. Order CONTROL.
UNIT ` P.'

MORE EXCEPTIONAL BARGAINS
BATTERY CHARGER
TYPE 21. This is an
excellent unit fitted with
heavy duty mains trans-
former and metal recti-
fiers. Its output is 160-
200v. at k amp., so it is
ideal for charging wet
H.T. batteries. It can,
of course, be used for
charging L.T. batteries.
in fact, it will charge 70
cells simultaneously, or
any number up to this.
In addition to charging
cells, this unit can also
be used to work D.C.
appliances off A.C. mains,
or If its output is fed into a
resistance network then
you can have a source of
D.C. for experimenting.
The charger works off
standard 200-250 v. mains.
PRICE, 326, Plus 213
carriage and packing.

MOTOR ALTERNATOR.
Giving normal 230 volt
50 cycle A.C. from 12 v.
car battery. These units,
which must have cost £30
to £40 each to produce are
large enough to work the
average type of wireless
set or any appliance con-
suming 75 watts, or less.
thus a standard soldering
iron could be worked from
a car battery, or a standard
radio set, or a hundred
and one other items.
PRICE £7, plus 10,- car-
riage and packing.
CONTACTOR. Mounted
on bakelite base, this
comprises a coil which
closes a pair of contacts ;
it could thus be used as a
motor starter or for operat-
ing any fairly heavy current
device. PRICE 1/6, post-
age 6d. extra.

PETROL ENGINES
The famous J.A.P. 1i horsepower,
single cylinder, four-stroke, mounted
on bed plates and coupled to 18 volt
generator, complete with petrol tank
and guard rails, in perfect workinglorder.
An ideal unit for lighting or to drive
comPressor pump, circular saw, etc.
PRICE carriage 15,'..

W. D. SALES

MOTOR TYPE 5DY. Made
by the " American General
Electric Company," very
neat, very small (overall
size 4iin. x 31n. x 31n), will
run as a motor off 24-30
volts, or off the mains A.C.
or D.O. Note : To run
as a mains motor the field
is put in series ; we can
supply the wiring details
where required. As a rotary
converter the output from
28 volt D.C. is 250 volts
60 m.a. PRI('E 716.
PRISMS. Small glass
prisms as used in opera
glasses, telescopes, experi-
ments, etc. 1/6 per pair.
AMP. -METERS, 0.25. As
used on charging boards,
generators, etc. Flush
mounting medium 2/111.
size, Bakelite case. PRI('E
7 6.

Write for particulars of
TELEVISION SET MADE
FROM GOVERNMENT
SURPLUS. BOOKLET
WITH CIRCUIT DIA-
GRAMS, 7'6.

WAR DEPT. SURPLUSES (Open Sat. fil/ 5 p.m.)

1, Electron House, Windmill 11111,

Ruislip Manor, Middlesex.

GALPIN'S
ELECTRICAL STORES

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

'Phone : LEE GREEN 0309.

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

EX -GOVERNMENT (G.E.C.) ELEC-
TRIC FANS, 12 volts, A.C.ID.C. laminated
field, complete with Sin. impeller. New,
boxed, 201- each, post II-. Transformer
to suit, 230 volts input, 12/16 volts at
4 amps. output, 3216 each.

MAINS VARIABLE RESISTANCES,
ex -Government (new) slider type, 4,000
ohms, .25 amps., 351- each. Worm Wheel
Control, slider type, 60 ohms, to carry
N amps., 22/6 each ; 5.7 ohms, 8 amps.,
3216 each. Dimmer Resistances, Stud
Switch Arm Type, 2,700 ohms, to carry
.27 amps., 301- each.

MAINS VARIABLE RESISTANCES
(slider type), new, ex -Govt., 14 ohms,
carry I to 4 amps., graduated, useful as
dimmers, etc., 251- each ; another, 0.4 ohms,
carry 25 amps., 251- each, post 116. Ex -Govt.
Moving -coil Cell Testers, 3-0-3 volts (new),
251- each.

EX -GOVERNMENT (NEW) MAINS
TRANSFORMERS, 2001250 volts, 50
cycles, I -phase input, 525-0-525 volts, 150
mlamps., 6.3 volts, 5 amps., 5 volts 3 amps.
output, standard rating, 351- each. post 21-.
Mains Smoothing Chokes, 10 Hy, 150
mlamps., 180 ohms, D.C. Res., 816 ; ditto,
100 mlamps., 5/6 each, post 9d. All the
above can be offered in large quantities.
Please write for special quotation.

-EX-R.A.F. MICROPHONE TESTERS
(new). These consist of a Ferranti 0 to 450
mlamp., 2)in. scale meter shunted to I mla.
incorporated Westinghouse Rectifier the
whole encased in polished teak case, cali-
brated at preseru, 0 to 10 volts, 3216 each.

SPECIAL OFFER METERS, all new
boxed. Moving Coil, fo'st grade instruments.
0 to 20 volts. 101- each, or 3 for 251- ;
0 to 40 volts, 1216 each ; 0 to 10 amps., 151 -
each, all 2in. scale. 0 to 20 volts, A.C.,
calibrated, 50 cycles, 251- each, 0 to 4 amps.,
thermo-coupled, 251- each.

MAINS TRANSFORMERS, as new,
input 230 volts, 50 cycles. output 12 volts
at 8!amps., A.R.P. shelter transformers,
251- each, post 21-.

EX - NAVAL (SELF - ENERGISED)
TELEPHONE HANDSETS, 1016 each,
post 11- or Complete Telephones, Magneto
Ringing and Neon Light, at 35/- each,
post 216.

MAINS TRANSFORMERS (AUTO -
WOUND). Voltage Changers tapped 10.
20, 25. 90, 130, 150, 190, 210 and 230 volts,
all at 1,000 watts, a combination of 34
voltages can be obtained from this trans-
former, new, ex -Government Stock, E51101 -
each. carriage 51-. Mains Booster Trans-
former. tapped 0, 6, 10, 19, 175, 200, 220,
225, 240 and 250 volts at 1,500 watts (new,
ex -Government). £5151- each, carriage 51-.
Another 200 volts input. 240 volts output at
2,500 watts, 171101-, carriage 716. Another
2 to I ratio, 110 volts input, 220 volts
output, or vice versa, at 4,000 watts,
4121101-, carriage 101-. Another 230 volts
input, tapped output 40. 41, 42. 44, 46, 47.
49 and 52 volts at 100 amps., £15 each,
carriage 101-, the latter two are double
wound. Another Auto Wound, tapped 0,
110, 150, 190, 210 and 230 volts at 1,500
watts, 161101- each, carriage Si-. Ditto
2,000 watts, 17151-, carriage SI-.

ELECTRIC LIGHT CHECK METERS
(Watt Hour). A.C., 50 cys., 2001250 volts.
5 amp. load, 1816, post 21- ; 10 amp.. 211-,
post 2/- : 20 amps., 251-, post 21- ; also a
few only Pre -payment I /- slot type, 20 amp.
load, less coin box, complete with
synchronous Motor, 351- each, carriage 316.

EX-R.A.F. RF UNITS (new) packed.
containing 6 valves, all 6.3 heaters, including
grounded grid triode, also a miniature
24 -volt motor (universal) and approx.
80 resist,nces and condensers, all mounted
on silver-plated chassis, to clear, 3716 each,
carriage paid.
EX-R.A.F. TEST SETS, type (211),
consisting of 4 EF 50s., etc., new, 2716 each,
post 21-. Ex-R.A.F. Crystal Monitors,
frequency depending on xstal used, 61 -

each. Very useful for components, post If-.

EX-R.A.F. IFF UNITS. As new, these
units contain 10 valve S.P. 41s, EF 50s,
EA aqs, etc., also approx. 100 resistances and
condensers, also complete with motor
generator, 12 or 24 volts input, 450 volts
at 50 mlamps. output. To clear, 24 -volt type.
151- 12 -volt type. 3716, carriage 316.
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PREPARE FOR COMPETITION -NOW !
As the Engineering Industry swings into its normal stride, the inevitable competition
for the secure and well -paid posts will return. It is the man who stands out from the
rest because he is technically trained who will be in the happy position of taking over
the more responsible, more secure, and better paid positions. " ENGINEERING
OPPORTUNITIES " will show you how to get this all-important technical training
quickly and easily in your spare time. This 100 -page book is full of valuable information
and explains the simplest way of preparing for recognised Examinations. Among the
courses described are :

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

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

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

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

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

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

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

Advanced Wireless
Radio Servicing
Television
Sound -film Projection Eng.

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

Course

General Automobile Eng.
Garage Management
Electrical Equipment
High Speed Diesels

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

Aero Engines
Navigators' Licences
Aeroplane Design
Meteorology

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

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

WE DEFINITELY GUARANTEE
" NO PASS -NO FEE "

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

BRITISH INSTITUTE OF ENGINEERING 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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SUBSCRIPTION RATES
(including postage)

Inland - - - 10s. 6d. per
Abroad - - 10s. per
Canada - - - 10s. per

annum.
annum.
annum.

Editorial and Advertisement Office : " Practical
Mechanics," George Newnes, Ltd.

Tower House, Southampton Street, Strand, W.C.2
'Phone : Temple Bar 4364,

Telegrams : Newnes, Rand, London.

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

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

expressly forbidden.

PRACTICAL
MECHANICS

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

Editor : F. J. CAMM

VOL. XV SEPTEMBER, 1948 No. 179

FAIR COMMENT
More About Inventions

IN a previous issue I dealt with the
New Inventions Bill and drew
attention to the long delays which

occur in the grant of a patent. I sug-
gested that the time was opportune to
overhaul and reorganise the archaic
machinery of the Patent Office, and that
patent fees are in need of revision.

Two of my friends closely associated
with inventors, Sir Arrol Moir and Prof.
A. M. Low, have written to me on the
subject. Sir Arrol congratulates the
Government on its new Bill which will
assist in the development of the inventive
talent and help to keep ideas worthy of
industrial development within the
Mother Country and the British Empire,
selling them to other countries after full
development at a price equal to their
work instead of allowing many of them
to go abroad for some other country to
reap the creative as well as the financial
credit for them.

During the first World War Sir Arrol's
father, the late Sir Ernest W. Moir,
formed the inventions branch of the
Ministry of Munitions. Although many
ideas were sent in only about 5 per cent.
were worth attention. These inventions,
of course, related to methods of destroy-
ing the enemy. In peacetime the subject
field is far greater, and there is the
element of opposition from established
trades.

A Suggested Organisation
Sir Arrol suggests an organisation

divided into three main sections.
(1) Investigation for selection or re-

jection with a sound unbiased report.
The introduction of those selected to
trade at home or abroad through the
medium of correspondence, interview
and exhibition, the latter to be in the
order of about four per annum given in
twelve industrial centres, thus providing
each with an exhibition once in three or
four years.

By THE EDITOR
(2) Practical and theoretical investiga-

tion of ideas, which have started wrong
in commerce, on a cost plus per cent.
basis of contract; the means by which the
Mellon Institute built up its financial
strength in just over a quarter of a cer-
tury, moving into a building bigger than
Buckingham Palace at the beginning of
the second World War, turning work
away, together with the carrying out of
the research necessary to the develop-
ment of some inventions, which is
definitely different to the research neces-
sary for the maintenance and improve-
ment of established constructive com-
merce.

(3) The collection and tabulation, for
quick and economic distribution, of cur-
rent data published in the best of
technical and commercial periodicals,
and provided by our technical institu-
tions and similar bodies in lectures and
discussions.

The Institute of Patentees
All this can be achieved by the co-

operation of our existing public bodies,
the results being submitted to our new
Government Department for adaptation
and financial assistance as thought fit.

Section I could be undertaken by the
Institute of Patentees, a public body
which has been in existence for this kind
of work since 1919. Enlargement and
recognition is all that is required, as its
basic principles are correct and the work
done for its members active and exten-
sive, although hampered by lack of sup-
port from industry and inventors whose
ideas are sure of recognition and capital
achievement. Co-operation with the
patent agents and other public bodies
could be extended to the advantage of all.

Section 2 could be undertaken by the
Departments of Scientific and Industrial
Research and Universities on a contract
basis, assisted financially by the new
Government Department when thought
fit by the Board of Trade.

Section 3 could be achieved by our
various technical and commercial Institu-
tions adopting a loose-leaf system of
analysis of the best of current publica-
tions on the subjects akin ro the profes-
sion or trade that they represent, selling
short abstracts under classified headings
at so much per sheet. A body like
ASLIB could become a central
collecting house ' for comparison with
foreign publications once the system has
become established. The extra work in-
volved would only mean the addition of
two or three intelligent personalities to
the staff, and the money obtained would
soon pay for the extra expense involved,
with much to spare.

Probable Results
With such organisation and co-opera-

tion it can easily be seen that very soon
results would more than pay for the cost
of establishment and subject mainten-
ance, and, with the Government financial
backing, would be well provided for.

The finance provided by the Govern-
ment could be amply covered by the
profits of the Patent Office, which it is
felt still run at a high figure, i.e., well
over 5o per cent.

Suggestions Invited
These are a few preliminary notes put

forward as shortly as possible to promote
discussion, criticism and further sug-
gestions on practical lines, which is the
surest way to perfect the right and rapid
development of a Government step,
which will fill a long needed want, in the
maintenance of the economic develop-
ment of our export trade throughout the
industrial world.

Professor A. M. Low, who is closely
associated with the Institute of Patentees,
writes making suggestions somewhat
similar in character. The subject is an
important one and I throw it open for
discussion among my readers. Please
mark envelopes "Inventions."

-e
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Power Model Aircraft -1

Fig. 2.-This little diesel -driven 18in. span model, fitted with thin,
.solid balsa wings, is tricky to land.

Control -line Models
THIS series of articles will deal with

power model aircraft. This includes
petrol, diesel and jet, free flight,

control -line and waterplanes. I am starting
off with control-li,ne, for control -line flying
has swept the American model world for the
past few years, and is now intriguing people
in our country.

High speeds of over 15o m.p.h. have been
recently reached by the top line people in
the U.S.A., and stunt flying has also been the
order of the day. The winners of the stunt
competitions put in as many hours practising
as winning golf champions. Pure speed
has a fascination for the engine enthusiast,
but to the average modeller speed alone
becomes rather boring and a trifle dizzy -
making. There is a far greater thrill in con-
trolling a model so that it performs spectacular
figures In the air, something like the real
thing. There is also a lot of fun to be got
from mild stunting, allied to steady control -
line flying, as a side line to free flight.

The fact that the pilot is limited by his
length of line and having to fly around a
circle definitely limits the thrill, but, never -

Wedge shaped tank for fuel with pick up
tube at thin edge of wedge to collect
fuel thing outwards by centrifugal force

Centrifugal force in
flight this way.

Sp.nner

Cantilever spring steel
lien wire undercarriage legs.

Air wheels dr special
sad rubber

and properly balanced.
model's reactions to
the " stick " move-
ments can be seen
even better than
when flying a full -
Sized aeroplane.
There is the back-
ground of trees,
etc., to set off the
manoeuvres.

There are many
different types of
model aircraft that
can be control -lined,
although I regret to
note that most of the
model designers,
and journals, too,
foster one type only,
which to my mind
loses half the charm
of experiment. One
can, for instance, rig
up a really large model of 8ft. span and fly it
slowly fitted with wing tip slots and even flaps,
or one can fly a little screamer round at terrific

Cloth hinge.

Connecting rod

Wire operating arm tired
to vertical pivot on cgntro/
plate (Three Oly or rll',40

Symmetrical section Q4- to /St
thick with holes to take
internal ;ontrol line wires
set at 0 angle of incidence 22 S WG wire

Fh offst fo
turn mode/ out
from pilot.

Wire horn fixed into
thick sheet balsa
elevator

Fred tai/plan, set

Control lines
hook on these
catches

brass guide tubes
cemented into sold
balsa wing tips

Fig. 2a.-Layout of a typical speed and stunt
control -line model.

Control -line Models Wing Sections :

Small -sized Models

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

theless, there is a
great stimulation to
be got out of skilful
control -line flying,
and as an old " full
size " pilot I can
assure any reader
who has not yet
tried this form of
fun that there is a
very real kick to be
had from measuring
one's skill in flying
a model at the end
of control - lines,
provided the model
is a sound one
For one thing, the

scale speeds, powered by a large motor. One
can try out many ideas which can be watched
closely when control -line flying, as well as
observing the effect of different wing sections,
different pitch propellers at take off and
during flight. Retractable undercarriages
that work, bombs that can be dropped, and
balloon bursting can all be indulged in.
There is a first-class view by the pilot from
inside the circle. There is also a method that
allows the pilot to control the model from
outside the circle, but we will content ourselves
in this description with direct control from the
centre of the circle so that newcomers to the
game can easily grasp it.

It should be mentioned that all the above
points form useful data when designing free
flight models. Control -line flying particularly

Airflow

Fig. r.-Control-line Wing Sections. (A) The solid balsa thin wing
is critical and air flow easily breaks down at other than low angles of
incidence. (B) The " thick" symmetrical wing section (built-up) is
far less critical-flies with greater smoothness of control, is faster and
lands better. Is now used almost universally in America for speed and

stunt models.

suits the scale enthusiast, for practically any
full-sized aircraft can be scaled down and will
fly successfully as a control -liner. Lateral
stability is taken care of by the outward
pull on the lines, due to centrifugal force,
and all the pilot has to worry about for the
safe handling of his cherished scale job is
the manipulation of his elevator for fore and
aft stability.

" Stunt " Flying
The Americans started control -line flying,

and we in this country are now rapidly
becoming enthusiasts for the sport. There is
still, however, a great deal of misconception
over the subject in some quarters over here.
As the Americans have put in a great deal of
time on the subject, and have got leading
results in speed and stunting, it behoves

Fig. lb.-Details of
control plate and

operating wires.
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us to study their methods that have been
evolved from hard experience. We are really
only feeling our way over here. The Society
of Aeronautical Engineers, the governing
body of model aeronautics in Great Britain,
have recently got out rules for control -line
contests and speed records, which will
add incentives and provide standards to aim
at. The lack of really " hot " motors of the
larger size in Britain is our trouble at the
moment. Except for those of us who happen
to be the fortunate possessors of the larger
American motors which have been highly
developed for this sport, and model. car
racing, we are short of suitable engines to
catch up the all-out speeds that the Americans
have attained. There are, however, one or
two large motors on American lines being
developed here now, and we do definitely
excel in well -developed small and medium-
sized diesels, which make very useful power
units for the smaller control line models.
Again, we are coming along with the glow -
plug motor, which, like the diesel, has the
advantage of great simplicity, as well as
cutting out the weight of ignition gear when
in flight. I will deal with this form of motor
later.

At the British Nationals this year some
really first-class stunt control -line flying was
attained by entrants using the small type
British diesels. Peter Cock won first place
with a 2 c.c. E.D. diesel " Competition "
model. His stunts included five consecutive
loops, outside loops, figure eights, and two
laps of inverted flying. That repertoire is not
too bad when using such limited horse-
power. The second place was gained by D.
Allen, using a to c.c. American Super Cyclone
petrol motor, the model weighing 28 oz.
The motor was mounted with its cylinder on
its side.

I am fortunate in having a suitable garden
control -line circuit on a close
so that I can fly whenever opportunity and
inclination dictate. A convenient summer
house beside the flying ground acts as a nearby
hangar. Thus no time is wasted, and there
is always the temptation at hand to fly, and
many people visit me with flying aspirations.
All this leads to many new designs and plenty
of practice, kept stimulated by having access
to the doings on the other side of the Atlantic,
where control -lining is really a hot number !
Although speed and stunting are the chief
preoccupation over there, which puts us on to
many valuable ideas in design, I feel that there
are many other sides to control lining that
suit the natives of this less highly specialised
land. For instance, general purpose and
scale models, and experimental machines

NEWNES PRACTICAL MECHANICS

all intrigue. These offer a great deal of interest
and fun to newcomers to control -line flying,
and, indeed, to many a free flight enthusiast
who only takes to control line work as a side-
line, for, in my opinion, free flight takes a lot
of beating, because of its adventurous un-
certainty of where the flight is going to take
the model. Once one has mastered C.L.
flying it is more a matter of trying new
models that one has conceived, unless, of
course, one aspires to become a stunt cham-
pion, when daily practice will keep one's
nose to the grindstone of ambition.

It is usual to find that a newcomer to,
control lining starts off With a small model,
and this soon grows to more power and
greater size. Anyway, I propose to discuss
various aspects of control line models, and
not limit myself to only one type. Our
new friends can then decide for themselves
what most interests them.

Wing Sections
Before one starts control -lining it is essential

to decide on the type of performance that is
required ; the size of engine and model, and
particularly the kind of wing section. I
seldom see this wing -section business made

Fig. 3.-The small
model shown has the
same wing span as
the machine seen in
Fig. 2, but has the
advantage of a thicker
built-up wing section,
and as a result flies
under better control
with greater speed
range, and lands well.
It is also faster. (See
Fig. t for reasons.)

385

slightly coarse angles, and then lift be-
comes uncertain and drag sets in. Drag
pulls up a model aircraft, and makes it fly
badly and with uncertain control. Further-
more when landing time arrives and speed
drops, the lift dies suddenly, and the model
drops like the proverbial brick. How often
I have seen modellers turn their cherished
model over onto its back when landing, and
they accept this as a necessary part of the
game. Also what a frequent sight it is to
observe a model with a touchy, wavy flight
path. None of these things need happen if a
good wing section of nearly symmetrical or
completely symmetrical shape is used. The
latter is best for a speed machine, and the
former for other types. The section must be
fairly thick.

The Americans now use this type of section
on all their real speed and stunt models.
Since I tried the section I find the " flat

.plate " solid wing is dull to fly and difficult
to land, and I have therefore discarded it
for my own models. The advantages, sweet
landing, and excellent handling features of
the thicker symmetrical wing with a real
section make such a vast diffetence to enjoy-
ment of control -line flying.

much of in British journals, and yet it makes or
mars a control -line model. It makes the
model's performance, and particularly it
makes flying, easy or difficult. So let us first
understand what a particular wing section
does, and then `we can proceed with detail
'design and operation. There are many people
in this country who design and even fly
quite extensively, and have not yet learnt the
American lesson of the importance of wing
section for control -line flying. It was at first
thought that a control -line model should have
a very high wing loading as in full-sized
fighter aircraft practice. Centrifugal force

loads were over-
looked. The thin

Fig. 4.-Here we have a small 15in. span control line model fitted with
a tiny o.8 c.c. AMCO diesel engine. This model of the writer's was made
in a couple of evenings from solid balsa. The component parts can be

seen in Fig. 5.

wing of the " flat
plate " variety was
thought to be the
thing and often still
is. As a result, most
of the early models
had heavy fuselages,
very small and very
thin solid balsa wings,
which led to many
people dubbing a
control -line model as
a brick being whirled
on the end of a line.
If a good wing sec-
tion is fitted there is
no feeling of such an
elementary article in
operation.

Most aero-
modellers will know
that a " flat plate "
type of wing is critical
to angles of incidence.
The air flow soon
breaks down at even

The thin wing made of solid balsa is useful
for quick construction, and often for cheap-
ness to suit certain kit models, but other-
wise the keen modeller will do well to take a
leaf out of the American book of experience,
and use a " section." The illustration, Fig. t,
will make the section idea clear. Should a
really slow flying model of the converted
free -flight type be required, a normal free -
flight section is suitable. In these cases I
use a Clark Y or my own special section
C. E. B.-8.

The construction of a built-up sectioned
wing is not difficult if done on the system
described later in this article. The accompany-
ing photographs will iron out any doubts the
reader may have. Let us sum up by saying
that small models can be quickly produced
with the solid wing sanded to a thin section
of the almost flat plate " type, but that
larger models are far superior flying machines
if the thicker symmetrical, or nearly sym-
metrical sectioned wing is used. Even small
models are usually nicer to fly when fitted
with the latter kind of wing, with its built-
up thicker section, and in America, the
birth place of control -line flying, this section
is used on all hot models irrespective of
size. I have just completed a really tiny hot
little speed model that flies delightfully,
with a built -µp wing, and powered by the
famous baby American Arden glow -plug
engine of terrific performance and light
weight.

Fig. 2 shows a little solid balsa -winged
model fitted with a t c.c. diesel. The wing
span is 18in. This model is difficult to
land without a fairly frequent turn over onto
its back and an occasional propeller break up,
even when the pilot is experienced, whereas
the same span model fitted with a wing
section, as seen in Fig. 3, can be relied upon
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land right side up on all reasonable occa-
sions, and furthermore the model is faster,
although approxiniately the same dimensions
and provided with a motor of the same
power.

Weight
Weight must be considered, particularly

if the reader wants to try manoeuvres like
looping, which can be done even with small
motors around the r c.c. diesel size, such
as the " Frog too," and the " Mills " 1-3 c.c.
engines. A heavy model flies in a groove
and requires considerably more energy, due
to inertia, to move it rapidly from its path
when stunting. So if the reader wishes to
stunt fly he should design and build light,
within reason. This does not suggest that
we should build horrid paper -covered rubber
duration affairs. Such models will spend most
of their lives under repair or on the rubbish
heap as crashed wreckage. It is quite possible
to build a model lightly and yet robustly as
explained in this article. Paper bag "
models are necessary for the, smaller rubber
duration models but show a lack of designing
skill and experience when applied to power.
Small -sized Models

When considering sizes of models we
must speak broadly, but it is possible to give
rough indications. These dimensions will
naturally vary according to design. Let us
look at a few general examples of control -line
model pictorially. This will help the newcomer
to control -line work to get a sound impression.
We have seen examples of iSin. and the even
smaller t5in. models. The next popular size
is the 24in. span model. This makes an
excellent general purpose type of small model
that is easy to transport and can be powered
by motors that can be easily obtained in

Fig. 5.-The baby model seen in Fig. 4 is here seen in its component parts
when under construction. All parts are of solid balsa. Little models like '

this can be made very rapidly and can be flown in restricted spaces with
short lines of about 25ft.

Britain, between t c.c. to 2-5 c.c. The size
gives us a range of many suitable and popular
engines such as the Frog too, t c.c. diesel
or the larger Frog 18o dieSel, the Mills
1-3 c.c. diesel, the E.D. 2 c.c., and the
E.D. 2-4 c.c. Mark III diesels. The Majesco
2-2 c.c. diesel and a number of other diesels
around these capacities are also well
developed in Britain today. Then there is
the Frog 16o glow -plug motor, and the
E.D. Mark III which is also supplied as a
glow -plug motor, and of course those
fortunates who have a choice of American
engines can get many glow -plug types.

Fig. 6 shows a model that I developed for
this range of engines, and which has a wing
section to provide for flying fast or slow to
suit all kinds of people and yet provide a
model with a modern streamlined new
monocoque look ! I call the model the
" Bowden Bullet " and it has recently been

Fig. 6.-The writer's " Bowden Bullet " 24in. wing span monocoque control -liner is fitted
with a wing section that gives a large speed range. The model can be flown slowly without
dropping out of the air when landing time comes along, or it can be speeded up by merely

manipulating the control line handle.

put on the market as a kit. The model can
be flown slowly with nose slightly up, but as
soon as the nose is put down the speed rises
assisted by its very clean aerodynamic form.
The fuselage can be made from solid balsa
or planked. The method of planking is shown
later in these articles by photographs of the
model under construction. The same model

is also shown being
built from solid
balsa block for those
who prefer this
method. The block
is, of course,
hollowed out for
lightness. Contrary
to popular belief
planking in my
opinion is the most
simple method, and.
therefore I chose it
for the kit.

Before we resume
discussion on the
larger sizes of
model, it is as well
to explain points in
connection with
control -line length,
for this affects the
size of the model.
Naturally a larger
model has ,more
weight which
affects centrifugal

force problems and suits a longer line.

Control -line Length
Control -line lengths of Soft. are useful for

the small model, thus giving the operator a
circle of 6oft. across. Longer lines of 55 to
6oft. are best for stunt work when larger
models are used, because it gives the pilot
greater space in a skyward direction in which
to manoeuvre. Lines of this greater length
require a more powerful motor to overcome
drag. People unused to control -line models
do not realise how great the effect of line
drag is. It has a very large bearing on the
ultimate speed of a racing model. Thus for
the longer line a 5 c.c. diesel or a 9 c.o. petrol
or glow -plug motor is the minimum for
efficiency. A small model finds difficulty in
carrying the weight and drag of the longer
lines, and so keeping them taut. Lines that

are not taut lose control of the model and are
quite useless. On the other hand too short
lines make the operator dizzy and fail to give
a sense of flying. The whole affair degenerates
to the lump of lead on the end of a string
status.

Speed models with large motors and jet
models such as those using American Dynajet,
which travel at speeds in excess of too m.p.h.
should use wirelines of 7o feet in length.

Provided a small model is built light it is
quite possible to stunt it on the smaller lines
of 3oft., although it means the operator has
to do some smart stepping back on occasion
to keep control.
Full Throttle

The best way to ensure that the model does
not come in on the pilot is to fly with plenty
of power at full throttle, when centrifugal
force will do its work, and also matters can
be assisted by offsetting the fin about to
degrees outward against the circle. It is
more effective and creates less drag to offset
the entire fin than to have a trim tab which
bends the air into undesirable eddies. In
addition, it is advisable to have the motor
looking slightly outwards. The latter can be
altered so that there is just a nice steady pull
on the lines. The pull should not be over-
done.

(To be continued.)
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Atomic EnerAy Research
Particulars of the New Research Establishment at Harwell

Atomic Energy Research Establishment. View
showing two ex-R.A.F. hangars. A corner of
the Chilton prefab site is on the right. (Crown

copyright reserved.)

THE Ministry of Supply Atomic Energy
Research Establishment was founded
by a decision of the Government in

November, 1945, and Professor Sir John
D. Cockcroft was appointed director in
January, 1946.

In order to provide a nucleus of accommo-
dation and a prepared site, the permanent
R.A.F. airfield of Harwell was allocated to
the Establishment, and the building work
began in April, 1946.

Harwell was chosen because of its con-
venient geographical location, combining
reasonable access to London with nearness to
a large university (Oxford), for it was
considered to be important that staff should
have. good opportunities for discussions with
university colleagues.

Workshop and Laboratories
The permanent buildings of the airfield

are being very fully used. The four hangars
house large machines and piles and a central
workshop. All save two of the barrack blocks
have been converted into laboratories for
physics, chemistry and biology. The navi-
gational trainers house a high -voltage
generator, diffusion columns for the separation
of isotopes, and chemical engineering work.

The " Link Trainer " houses the glass
blowers ; the airfield workshop is used for
machining graphite to high precision, the
;-ater tower houses long columns for the
production of " heavy carbon " for biological
research.

In addition to this conversion of existing
buildings, much new building has been done.
Laboratories have been built along the sides
of the great hangars. A large and very complex
new laboratory is being built for work on the
chemistry of radio -active materials. In
addition, brick hutting of a semi -permanent
character is being erected to provide early
accommodation for metallurgical, health and
medical work.

A good deal of living accommodation existed
on the airfield. The Officers' and Sergeants'
Messes and two converted barrack blocks
house single staff. The 8o or so permanent
houses have been supplemented by two
colonies .of too prefabs., whilst permanent

mental Pile), was designed to develop 6,000
kilowatts of heat in its uranium metal bars.
It is a slightly larger unit than Gleep but
is a much more complex engineering structure.
Owing to its 6o -times larger power, the
intensity of radiations inside is correspond-
ingly higher and greater precautions have to
be taken in its operation to prevent
the escape of these radiations.

The large amount of heat developed is
removed by swiftly moving air, which is
sucked through the pile by a battery of fans
and discharged through a high chimney
stack. This pile will be used for testing' the
effect of pile radiations on the structural and
physical properties of materials which will
be used in future piles. It will be the main
source of radioactive isotopes for this country,

General view of the A.E.R.E. workshops, for which one of the hangars is used. The machine -
shop is in the foreground. (Crown copyright reserved.)

houses are being built in the nearby towns
of Abingdon and Wantage.

The Establishment was designed to carry
out fundamental research and development in
atomic energy. It is responsible also for
providing scientific and technical information
to the Controller of Production of Atomic
Energy, Lord Portal of Hurigerford, and his
engineering organisation at Risley, which is
engaged in the construction of higher -
powered piles in Cumberland for the pro-
duction of plutonium.

Atomic Piles
The first requirement for an atomic energy

programme of this nature is to build piles.
The first pile, GLEEP (Graphite Low Energy
Experimental Pile), a simple unit designed to
develop about too kilowatts of heat, was
completed in August, 1947. It is being used
for measurement of the properties of atomic
nuclei, for testing the nuclear properties of
materials used in the construction of piles
and for the production of radioactive isotopes
for biological, medical, scientific and indus-
trial research.

The second pile, BEPO (British Experi-

and will make it possible to extend the supply
of isotopes to members of the British Com-
monwealth and other overseas countries.

Its higherintensity will make possible many
investigations in nuclear physics and chemistry
which are beyond  the capacity of Gleep.

The work of the establishment also includes
fundamental research in nuclear physics.
For this work, several machines are being
built for the acceleration of nuclear particles.
A tower used by the R.A.F. for navigational
training 'houses a " Van de Graaff " generator.
This machine consists of a high pressure
vessel housing a moving belt machine which
can generate 5 million volts. Inside the
vessel are vacuum tubes through which
hydrogen nuclei are shot and speeded up.
They emerge into a pit below, where they
are used to study the properties of atomic
nuclei. A cyclotron is being built in one of the
larger hangars.

Production of Isotopes
In addition to radioactive isotopes, the

Establishment will produce separated stable
isotopes of many of the elements. An element,
such as carbon, consists of two varieties,
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having atomic weights of 12 and 13. The
separate varieties, or " isotopes," have dif-
ferent nuclear properties, and it is often
desirable to separate them for study. The
separated isotopes are also of great use in
biological and medical research since they are
effectively lapelled atoms, and the labels
enable their life history in the body to be
determined.

The Establishrrient is already producing
separated isotopes of oxygen and carbon.

A small scale electro-magnetic separator
for other elements has been built and a much
larger instrument, capable of separating the
isotopes of any elements, is being erected
in one of the hangars.

The chemical and chemical engineering
problems are amongst the most difficult in
the atomic energy programme. When
uranium metal is placed in a pile, the new
element plutonium is produced, together
with radioactive fortns of at least 3o elements,
the fission products. The plutonium has to
be separated froM uranium, and the in -tensely
radioactive fission products.

This radioactivity, together with the
toxicity of the plutonium, requires great

Fig. 3.-General view of the 'join. cyclotron
magnet during erection. The magnet contains
700 tons of steel. Some of the copper windings
have been installed on the lower pole. There
will be six pairs on each pole when the magnet
is completed, containing a total of 70 tons of
copper. At maximum power, a current of boo
amps. at Soo volts is passed through the coils.
The -gap between' the pole faces is 4oin. and it
is in this gap that protons or deuterons are
accelerated. (Crown copyright reserved.)

precautions to be taken to protect the health
of the chemists. For this work, a new
radiochemical laboratory, locally known as
the " hot laboratory," is being built. This
provides methods of shielding the chemist
from radiations whilst intense ventilation
sweeps away any radioactive dusts, and
prevents their inhalation.

Buildings are also being erected for chemical
engineers who have to translate the work
of the chemists into semi -scale work leading
to full scale engineering plant. The chemical
engineers have also to study methods of
extraction of uranium from the many kinds
of ores in which it is found in different parts
of the world, and suitable eqUipment is
being provided.

Electronic Instruments
An atomic energy project requires a great

many electronic instruments. They are used
for control of piles ; for helping the work
of radiochemists who follow their operations
by measuring the radioactivity of their
samples ; for experiments in nuclear physics,
and for the protection of health.

Portable instruments are at the hand of
experimenters to check the radiation intensity
they are exposed to ; fixed instruments in
laboratories record the total dose obtained
by operators in a -day and ring alarms if
the dose rises to too high a value ; instruments
in wash rooms record the radioactivity on
hands, shoes and coat, whilst long recording
tubes by doors record any undue radioactivity
as abliemist leaves a building.

A Health Physics Group is responsible
for the monitoring of scientists and their
laboratories for radioactivity and radiations.
The group arso measures the radioactivity
in the effluent from the Establishment, and
sees that it complies with the rigid specifi-
cations laid down by the Medical Research
Council.

A Medical Division is responsible for

the health of all workers in the Establishment.
All are given a thorough medical examination
on joining and this is repeated periodically.
Workers exposed to radiation have their
blocd examintd from time to time to see
whether any change occurs in the number
of cells due to undue exposure to radiation.

The Medical Research Council has estab-
lished a radiobiological research unit at
Harwell to carry out fundamental investi-
gatiOns into the effect of radiations on living
matter. This group is now building up its
facilities and staff. It will carry out researches
on the possible effects on staff of continuous
exposures to weak radiation as well as on the
effects of large doses of radiation and possible
countermeasures.

The work of the establishment is carried
out by research divisions in theoretical
physics, nuclear physics, general physics,
chemistry, chemical engineering, engineering
and metallurgy. Each of these is about the
size of a large University research department
and is directed by a scientist of the general
standing of a University professor.

The problems of atomic energy are charac-
terised by requiring the work of many sciences
so that interdivisional working groups are
formed for all major projects.

In addition to the technological problems
of the establishment, a good deal of basic
research is carried out which is non -secret.
This work is discussed at non -secret scientific
meetings and published freely. A weekly
colloquium is held at Harwell, and- about
half of these are non -secret, and are attended
by outside scientists.

The establishment has very close links with
the universities and industry. Many senior
members of the project during the war
returned to take charge of university depart-
ments. These scientists are now consultants
to Harwell and some of them serve on the
technical committee which advises the Depart-
ment of Atomic Energy.
30o Million Volt Synchrotrons

A group at Malvern is directing the develop-
ment of synchrotrons producing electrons of
energies up to 30o million volts, It has
recently completed the construction of a
linear accelerator which produces electrons
of four million volt energy by pushir g them
along on the crest of a travelling electron wave.

General view of one face of Gleep. A neutron spectrometer, in which neutrons from the pile
are diffracted by a crystal, can be seen in the foreground. (Crown copyright reserved.)
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TONGS and shears are double levers of
the third order. In digging with
a spade the latter is used as a lever

of the first order, the back of the spade
forming the fulcrum, the load of earth on its
upper surface the weight, and the power
being applied to the handle. A pair of
pincers forms a double lever of the first
order, the pin on which the two handles
turn being the common fulcrum. The resist-
ance is produced by the cohesion of the nails.
When the nail is dragged out by pressing
the pincers sideways the latter acts as a single
lever, the resistance being caused by the
friction of the wood against the nail, and the
fulcrum being the point where the jaws
rest upon the wood.

A good example of a lever of the first order
is a pair of scales, which consist of a beam
having equal arms. If weights of equal mass

are suspended in each
pan of the balance
they will balance each
other and the beam
will assume a  truly
horizontal position.
Most balances consist
of a beam, a knife-

edge fulcrum and, of course,
the two pans suspended by
means of chains. An index
hand or pointer is some-
times secured to the centre
of the beam, so that one
may visually know when
the two pans are equally
balanced, or in equilibrium.

The Steelyard
1.-Beam Another example of a

scales-an ex- lever of the first order is
ample of a the steelyard, in which the

. lever of the arms vary in length accord -
first order. ing to the mass of the

substance which is being
Weighed. The ordinary steelyard, invented

3T the Romans, consists of a steel bar,
uspended by a steel ring or hook, while

second steel ring carrying a hook is

attached, as shown in Fig. r. A weight
slides -along the steel bar and the distances
between the weight suspended and the
fulcrum, and the fulcrum and the balance
weight varies according to the weight sus-
pended. These two distances virtually form
the two arms of the lever, and the length
of the power arm can be increased by sliding
the weight farther from the fulcrum.

The steelyard is, of course, graduated by
experiment. There are many other forms of
the steelyard, including the Danish, in which
the weight or counterpoise is fixed at one end
of the lever, while the fulcrum slides along
the bar. The object to be weighed is suspended
from the end and the fulcrum is moved along
the bar until it produces equilibrium. The

The Elements of Mechanics
and Mechanisms -11

The Lever-Wheel and Axle-The Gear-Pulleys
(All Rights Reserved)

weight is indicated by the mark or line on the
bar where the fulcrum is then situated.

Wheel and Axle
It should be obvious from what has been

said that the lever is only practicable for
Moving a load through a comparatively small
distance. If, however, we require to raise
the same load from the ground to the top of
a high building, the lever would not provide

Fig. 2.-The wheel and axle, an example of a
small weight lifting a larger.

a suitable means of doing it. There are many
other examples where the lever in the form
in which it has been dealt with would be
unsuitable. For example, we should not
raise an anchor from the bottom of the ocean
by means of a simple lever. So devices have
been produced which are really adaptations
of the lever, or multiplying levers. We could,
for example, use a rope to connect the bucket'
at the bottom of a well with a lever resting
or. the top of a well, but with any simple
lever, say 5ft. or 6ft. long, we should only be
able to raise the bucket a few inches from the

Fig-3.-Elementary ex-
ample of the differential

wheel and axle.

bottom. We have,
therefore, to
arrange matters so
that when one lever
has raised the
bucket a few inches
a second lever
begins to operate,
then a third and
so on. From this
simple explanation
it will be seen that
the spoked wheel
provides the
answer. Moreover,
by the use of two
wheels, one large
and one small, we
should be able to

By F. J. CAMM

gain all the advantage obtained from using a
large number of separate levers. In Fig. 2 will
be seen a grooved wheel mounted upon an
axle running in bearings or plummer blocks. A
rope passes round the large wheel and another
rope passes in the opposite direction round the
small wheel or shaft. When power is applied
to the large wheel it will cause it to rotate,
thus carrying with it the axle on which
is wound the second rope. It will be found
that whatever weight is suspended from the
large whegl will raise a much greater weight
attached to the smaller. The lever in this
case will be provided by the distance from the
centre of the large pulley to the centre of the
shaft, and the radius of the shaft, in other
words, the leverage ratio will be the radii of
the two shafts. The axis of rotation is, of
course, the fulcrum. If we consider that the
ratio of diameters is 3 : z we shall find that a
weight of 'lb. applied at the circumference
of the larger wheel will exactly balance
a weight of 31b. at the circumference of
the smaller. If the weight at the circum-
ference of the larger wheel is slightly increased
it will cause the wheel to move round and the
rope to uncoil, and in doing so it will cause

Fig. 4.-An example of -the windlass, a form of
the wheel and axle used for raising weights.

the other rope to be coiled on the shaft and
thus the larger weight will be raised. It will
be clear, therefore, that a wheel and axle
acts entirely as a lever of the first order. Once
the wheel starts to move the action will
continue until every part of the wheel and the
axle has played its part as a lever, until, in
fact, the weight is raised it touches the
axle.

A windlass is a good example of the use of
the wheel and axle. Such a device is used for
raising water from a well (Fig. 4). The crank
represents the radius, of the large wheel, and
when this is turned by muscular force it
causes the rope to unwind or to wind up on
the cylinder. The ratio of leverage, as before,
is the ratio of the radii.

The capstan used on board ship for raising
the anchor is a further example.

The Differential Wheel and Axle
Fig. 3 shows an elementary example of the

differential wheel and axle. Now we can
increase the power of the wheel and axle in
two ways-by increasing the size of the wheel
or by diminishing the diameter of the axle.
Finally, of course, the wheel would become
too large for practical application, or the axle
would become too thin to carry the weight;
so that if we require a small power to raise a
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Fig. 5.-A train of wheels,
showing how a small power
or weight will balance

much larger weight.
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Fig. 6.-The mainspring balance and fusee as used
in some watches and clocks to provide a varying

leverage.

great weight a
differential wind-
lass or gear must
be used. An
inspection of the
diagram shows
that the axle is of
two diameters, the
rope being coiled
round the two

parts in opposite directions, so that as it is
uncoiled from one it is coiled on to the other.

The weight is suspended from a pulley,
and when power is applied to the handle or
crank (which represents the radius of the
wheel) and the bar is revolved one complete
revolution the weight will be raised by an
amount equal to the difference between the
radius of the large part of the axle and the
radius of the small.

The Fusee
In all watches and clocks, except those

of the cheaper variety, the mainspring is

Fig. w. -Movable pulley.

The Toothed Wheel
A large variety of mechanisms today

make use of gears or toothed wheels for
transmitting power from one shaft to another
shaft. It is not necessary, however, in all
cases for the wheels to have teeth. If the
load is very light the wheels can be in the
form of flat -faced pulleys, the circumferences
of which are pressed into contact with one

Fig. 8.-A crown and Fig. 9.-Bevel gears.
spur wheel gearing

with one another.

Fig. IL-Single fixed
pulley.

coiled within a barrel. In some of the earlier
watches, before the compensating balance
was produced, the barrel was connected
by a chain with the fusee (Fig. 6), which has a
grooved conical body. The fusee is really
a number of wheels of different sizes laid
one upon the other, the largest being at the
bottom. When the watch is wound up, the
chain is wound on the fusee and. the. spring
is closely wound within the barrel. As the
spring uncoils it pulls on the chain, so
revolving the fusee. The effect is the same
as that due to a small force applied to the
rim of a small wheel. As the spring uncoils,
its strength diminishes, but the fusee moves
round at the same speed, for although the
actual force exerted by the spring is less,
yet it has more leverage because it acts on the
rim of the larger wheels as the spring unwinds.
In this way the fusee is made to revolve with
uniform speed, although the actual force
applied to it by the mainspring gradually
becomes less. The gear at the bottom of the
fusee, of course, drives the works of the
watch or clock.

The fusee is still fitted today to certain
high-grade chronometer watches and clocks.
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another and drive by
means of friction.
Indeed, one or two of
the early motor -cars had
friction gears instead of
the toothed gearbox as
we know it to -day.

In factories machinery
is driven by means of
belted pulleys-a further
example of gearing by
means of friction drive
(Fig. 7).

The more usual
method, however, of
transmitting power from one wheel to another
is by cutting teeth on the circumference
of each wheel. Let us examine Fig. 5. It
will be seen that this is a train of wheels
with weight applied to the grooved pulley
on the right. The power is transmitted by
the first pinion to the first gearwheel which
carries another pinion meshing with another
gearwheel. If the first pinion has five
teeth, and the first gear 25 teeth, it will
be obvious that the first gear will turn round
once for every five turns of the first pinion.
If the second pinion has five teeth, this will
revolve five times for every one revolution
of the final gear.

Now, as the formula for calculating the
ratio of gear trains is :

Fig. 12. Oblique fixed
pulleys used together.

Fig. T4.-Double Fig. 15. - Another
movable pulley. double movable pulley.

Fig. 7.-Friction
pulleys.

Fig. 53.-Fixed and
movable pulleys used

together.

Drivers multiplied together
Driven multiplied together,

it is obvious in this case the ratio it
25

Such an arrangement would be called a
compound train of gears, since it consists
of more than one pinion and one gear; the
smaller gear of two meshing gears is always
called the pinion. Compound trains are
always employed when a single pair of gears
would be too unwieldy to accommodate in a
given space. For example, if we required
a reduction ratio of 25 : I and calculation
showed that a pinion of tin. in diameter
would be necessary, we should require a
gearwheel 25in. in diameter to obtain the
correct ratio. So we should use two pinions
and two gears having a 5 : t ratio, and as

I I I

5 5 25
we have obtained the desired reduction ratio
by the use of smaller gears.

The wheel and axle, as we have seen, is an
example of a continuous lever, and applying
what we have learned about the lever we can
see that a force of 'lb. applied in the
case cited would exert a force of 251b.
on the axle on the final drive. The power
may be still further increased by letting it
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act on the circumference of a pulley attached
to the first driving pinion, and if this pulley is
five times the diameter of the pinion, the final
force exerted will be 525 lb., ignoring
frictional losses, of course.

Now there is a rule for finding the relation
between the power and the weight in a train of
wheels. Since in any train of wheels the
number of teeth on any wheel is proportional
to its radius, we can find out the relation
between the power and the weight when
there is equilibrium by multiplying together
the number of teeth on the wheels and also those
on the pinions, and then dividing the former
by the latter.

When the teeth are at right angles to the
axle the wheel is called a spur wheel. If
they are placed parallel to the axle it is called
a crown wheel (see Fig. 8). By the use
of two such wheels force can be transmitted
at right angles, but by the use of bevel
gears (Fig. 9) in which the teeth are inclined
to the axis the force may be transmitted
at any angle.

Rack and Pinion
In some scientific instruments, such as

cameras and microscopes, the tubes are

Fig. i6.-Multiple
movable pulley.
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sheave, whilst the framework in which the
sheave revolves is called a block.

When the pulley as a whole remains in the
same position (Fig. t), while the weight is
being moved, it is called a fixed pulley, for
the sheave revolves but the block does not
move up or down. There is no mechanical
advantage in using a fixed pulley ; it is purely
a contrivance of convenience, for there is
neither a gain of power nor speed.

When a weight is suspended by a single
rope the tension of the rope is proportional
to the weight, the weight pulling downwards
with a certain force while the rope pulls
upwards with an equal but opposite force.
If we double the weight we shall double the
tension of the rope.

Presume, however, that we hang the pulley
up with two ropes or, what is tantamount,
pass the lower end of a single rope round a
pulley (Fig. to) and suspend the rope from
the pulley, then, if the two ropes hang
parallel to each other, the tension of each
will be equal to one-half of the weight. If
we take hold of the free end of the rope and
pull upwards, we shall thus be able to support

Fig. I7.-First
system of pul-

leys.

moved in and out by means of a rack and
pinion. The rack is a toothed bar, and it
tray be considered as part of a gear of infinite
radius, since a part of the circumference of
a gear of infinite radius would be for all
practical purposes a straight line. Some
iacks, as used for hoisting weights, make use
of a rack and pinion.

There are many forms of gears which will
be dealt with later on.

The Pulley
We have already seen that by means of a

rope we can alter the point of application of
a force. Usually a rope is employed to
change the direction of the force and its
magnitude. It is often necessary, for example,
to raise weights from the ground to a
considerable height. We could tie the end
of the rope to the weight and throw the other
end over a beam and then pull on the end
of the rope, thus changing the point of
application of the force as well as its direction.
But there would be considerable loss of power
due to friction over the beam, and that is why
pulleys are employed. The wheel is called a

Let " represent the number of pulleys.
Then :

W=Px 2n
Let the number of movable pulleys be

three, then :
W=Pxz'
W=P X 2 X 2 X 2
W=Px8

Hence, with three movable pulleys, any
given power or force is able to support eight
times as great a weight or resistance, ignoring
friction. If the number of pulleys be increased
to six, a given force or power would be able
to support a weight 64 times as great-that is,
2 raised to the sixth power.

Second System of Movable Pulleys
This is shown in Fig. 18, from which it will

be observed that the same rope passes round
all the pulleys. As the tension of the rope is
the same in every part, it will be noted that
the weight is supported by eight ropes, so
that each rope will only have to bear one -
eighth of the weight and, consequently, the
power applied need only be one -eighth of the
weight in order to produce equilibrium. If

Fig. 19. - An-
other arrange-
ment of the
second system of

pulleys.

Fig. 18. - Second
system of pulleys.

a weight of 2oolb. with a power of
toolb., and when the weight rises the
pulley will rise with it. Hence, by using a
movable pulley we have gained power. This
gain is accompanied by a loss in space,
because to raise the weight 'ft. we must
shorten each side of the rope ift., and to do
this the power applied must move upwards
through a space of 2ft. Thus, what is gained
in power is lost in space or speed, as we saw
earlier

First System of Pulleys
We have already considered the three

orders of levers and it is now necessary to
study the three systems or combinations
of pulleys. In the first system (Fig. 17) there
arc several movable pulleys with separate
ropes, one end of each rope being attached
to the supporting beam and the ether to the
next pulley. The topmost or fixed pulley can
be ignored, since it does nothing more than to
change the direction of -the force. In such an
arrangement, when there is equilibrium, the
power need be only one -eighth of the weight,
as will be seen from the following rule.

Fig. 20.7 -Third system
of pulleys.

equals the number of ropes supporting
the weight :

W =P x
In this diagram the pulleys for the sake of

clarity are shown spaced apart. In actual
practice, however, it is far more convenient
to dispose them side by side as in Fig. 59,
because it permits the weight to be raised
through a considerable distance before it is
stopped by the pulleys coming in contact
with one another.

Third System of Movable Pulleys
Fig. zo shows another way in which several

movable pulleys may be employed to raise a
weight. It will be seen that all the ropes are
fastened to the weight by any convenient
means. The other end of each rope passes
over a pulley and is fastened to the pulley
next to it. The weight is supported by the
three ropes, but not equally by each one. If
the power be sib., then the tension of the
rope on each side of the lowest pulley is
sib., but the tension of the next rope will
be 21b. on each side, and similarly the tension
on the parts of the rope which passes round
the high pulley will be 41b.
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Gas Water Heaters
Their

IN a .previous article we considered con-
' struction and operation of instantaneous

gas water heaters in a very general way.
It is the intention to delve rather more deeply
into the intricacies of design in this article.
Firstly, let us consider the automatic valve,
which is divided into two sections: (i) the
water section, and (2) the gas section. The
water section offers aaneans of accepting water

- from the house supply (whether it be .
town's water or tank 'water), doing useful work
'with some of the water pressure and forcing
the water through the body with most of the
remaining pressure. The useful work which
is done is correlating the flow of water and
gas when a water -tap is turned on. Other

Slow Ignition Valve Is In Here

Construction, Operation and Installation

Gas Throttle

Section .4A"
Fig.. 6. -Section on line AA. (Fig. 7.)

By C. LANGFORD
(Continued from page 363, August issue)

and so out via a union to the body. The slow -
ignition valve is inserted in a passageway
connecting the throat of the venturi with the
water space above the diaphragm. The
diaphragm is best made from a soft rubber.
A plate on the, top half of the diaphragm
ensures that any movement, is transmitted to
the plunger,- wfficli ,passes through a stuffing
box and then operates the gas- valve. The
principle of operation is this : water under
pressure passes through the venturi ; by
Bernoulli's theorem, increase of velocity in the
throat causes a decrease of pressure at that

position. This decrease of
pressure is transmitted to
the space above the dia-
phragm, with the result that

G"' 1%9 a pressure difference is set
up between the bottom and
top of the diaphragm. As
the diaphragm is free to
move, this causes an upward
movement of the plate
and of the plunger. The
speed of this movement is
controlled by the slow -
ignition valve. A more

objects which can be achieved in the water
section are : adjustment of the water rate by
means of a water throttle or water governor ;
a means of ensuring slow ignition of the gas
supplied to the burner, thereby preventing
rather disturbing minor explosions or "bangs."
Another effect which can be obtained by means
of using a water section is variation of tem-
perature of the water whilst the heater is
working. This occurs only in designs which
incorporate a temperature selector.

Let us now pass to consideration of the gas
section. This offers a means of accepting
town's gas, ensuring that gas flows at the same
time as water, and passing the gas on to the
burner for ignition. Other objects achieved
by the gas section are : adjustment of gas rate
by means of a gas throttle or gas governor ;
also supply of by-pass gas to feed a pilot -light,
which enables the burner to light immediately
the main gas flow commences. The burner is
considered as part of the gas section. Burners
are generally of the luminous flame type, i.e.,
there is no primary air supply as, for4instance,
in the case of a bunsen burner. In the best
designs of heater, the pilot is made to play on a
bimetallic strip which, 'in turn, controls a
safety valve. The effect is, of course, to cut'
off a supply of gas to the burner if the pilot
flame should be extinguished.

Operational Details
It would be as well at this stage if we related

the foregoing remarks to a particular design.
This is shown in Fig. 7. Water enters the
inlet and passes through a filter. It proceeds
through a venturi along to a water throttle

detailed construction of
the slow -ignition valve
is shown in Fig. 7. It
will be seen that a small
ball is free to move in a
closed tube, which has a
hole at one end and some
more holes on the
periphery. When- water
is pushed from the top
of the diaphragm, pressure
and velocity cause the
ball- to seat on the hole
in the end of the tube.
Water is then forced past 1
the small aperture left
between the tapered por-
tion on the outside of the
tube and the step in the
water section body. This
aperture can be adjusted
by means of a screw
thread on the front por-
tion of the valve. Adjust-
ment is usually effected
by screwdriver. When
water flow ceases, i.e.,
when the tap is turned
off, pressures on the top
and bottom of the dia-
phragm become equalised.
The gas valve spring
then forces the diaphragm
to assume its original
position. This sucks back
water into the space above
the diaphragm. This
action has to be accom-

Burner

Gas Valve

2
plished as quickly as possible, and so the little
ball is permitted to roll away from its seat
and thus allow a greater volume of water to
flow per second.

The water throttle can be incorporated in
a number of ways, but its principle must be
either that of the plug tap or the screw down
tap. It is, therefore, not proposed to say
any more about this component.

Gas Section
That brings us to the gas section. We have

seen that when the hot water tap is turned on
and water flows through the heater, a plunger
in the water section operating through a
stuffing box imparts motion to a spring -
loaded gas valve. If we assume that the pilot
light had previously been lit and that the
main gas had been turned on, then gas is
able to flak from the inlet through the, filter
and gas throttle, through the main gas plug
past the gas valve, past the safety valve into
the burner,' then through the very small pin-
holes in the burner (about too in a sink
heater), whence it is ignited by the pilot flame.
Some form of interlocking device between
main gas and pilot gas is advisable. In the
illustration this takes the form of a combined
handle and spring -loaded plunger, which,
when moved, rotates the gas plug and at the

Bimetal P/lot ../et

Stuffing BoxBox

MEV
N re4

Diaphragm Plate

Diaphragm

Filter

Inlet

Venturi

Water Throttle

Fig. 7.-Sectional view of an
automatic valve for a two -point
sink -type water heater of a well-

known make.

(The construction is patented.)
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appropriate positions comes up against stops.
At the " pilot on " position the handle needs
to be pulled outwards when further angular
movement is possible, thus permitting the
main gas to be turned on.

When the pilot is lit it plays on a hairpin
bimetal, the ends of w4ich gradually close as
the bimetal becomes hot. A valve spindle is
connected to the top end whilst the bottom
end is firmly secured to the burner. The
effect, as the ends close, is to open the safety
valve in the burner. This heating up
process takes about half a minute and until the
safety valve has opened the burner cannot
function. The gas throttle consists of a
tapered plug in a tapered housing. Through
the plug is a hole equal to the bore of the
inlet pipe. The plug can be rotated to effect
adjustment in the gas rate. A screwdriver
is needed to adjust the throttle (see Fig. 6).
A cap ensures that after setting it is not easily
interfered with. The gas plug supplies both
main and pilot gas (it must be pointed out that
this is not usual on all water heaters ; most
types embody separate main gas and pilot
plugs, although one well-known make does
incorporate a combined gas valve and main
gas plug, as in Fig. 8). This gas plug should
be spring -loaded and greased so as to prevent
seizing.

There are one or two points of interest
about this part of the gas section which should
he mentioned' before passing to consideration
of the burner. One is that some means must
be found for preventing water from entering
the gas section if a leak should occur in the

stuffing box above the gas section. For
instance, a drilled hole can be used for this
purpose. Another -point is the rather accurate
strength of spring required for the gas valve ;
too strong a spring means increased force
to open the valve which, in turn, means
increased head pressure to operate ; too weak
a spring means that the valve may not be
returned to its seat.

Fig. 9.-Combined
Fig. 8.-Section of gas valve and gas
the slow ignition plug. (An "Ascot"

valve. parent.)

Consider another point. On the underside
of the valve head is an enlarged diameter
which almost coincides with the diameter of
the gas passageway. This is made use of,
together with the slow ignition valve in the
water section, to ensure that no bang occurs
when the burner lights up. There is, in
fact, quite a distinct " two -stage " ignition.

The Burner
Now let us turn to the burner. This

consists of a number of small pipes brazed

A Slide Rule
By H. D SMITH

MOST slide rules on the
market to -day have a

noticeable fault, viz.,, the
glass of the cursor slide
(A) is not too clear, and
some magnification of the
same is needed if a slide
rule is used a great deal.
The gadget shown in the
accompanying illustration
remedies the defect. All
that is needed is a small
Perspex hand magnifying
glass (C) about tj,in.
diameter, and a paper clip
(B) about 'lin. long. Most
chain stores stock these
commodities, and they are
very cheap. Having pro-
cured the paper clip, place
it on the cursor of the slide
rule, then lay the magnify-
ing glass on the slide rule
.and paper clip, note the
position and drill the
hole (D) to take a 4 B.A.
screw and nut. The idea
is so simple that, after a
test is made, one finds that this gadget can be
used for attaching to vernier calipers and

Magnifier

Details of a simple magnifier attachment for a slide rule.

other instruments where great accuracy
measurement is required.

in

WORKSHOP CALCULATIONS TABLES AND FORMULFE
Eighth Edition

by F. J. CAMM
A handbook dealing with methods of calculation, solution to workshop problems, and the
rules and formula: necessary in various workshop processes. It contains all the information

a mechanic normally requires.
From all booksellers, 6,'- net, by post 616 from the publisher,

GEORGE NEWNES, LTD. (Book Dept.), Tower House, Southampton St., W.C.2.

together on to a horizontal main supply pipe.
In the centre of this main supply pipe is an
adaptor which enables the burner to be
Attached to the gas section by means of a
union nut. This adaptor also contains the
seating for the safety valve. As mentioned
earlier in the article this safety valve is con-
trolled by the movements of a hairpin bimetal
and whether or not the bimetal moves depends
upon the pilot light if the pilot is alight the
bimetal opens the valve ; if it is out the bimetal
closes the valve. The small tubes are drilled
with very small holes (about .025in. diameter)
whose spacing must be carefully determined
with respect to air supply. The best way of
doing this is by experiment.

The relative position of pilot and bimetal is
of great importance because of the need
easily to light it up. The pilot, shown in
Fig. '7, is fixed to the burner because of the
need for accurate positioning and also because
of the reduced chance of damage when the
burner is removed from the gas section.
This can be done by unscrewing the large
union nut on the main supply pipe, and also
the small union nut on the pilot pipe. The
observant reader may have wondered why
the pilot head is tilted at an angle. The
answer is that products of combustion falling
from the body in the form of powder and small
flakes tend in time to block up the very small
hole in the pilot jet.

Consideration of the body must be left to
a future article.

(To be continued)

Aviation Notes
" Bristol " New Type 170

FIRST of three " Bristol " New Type
17o Mk. XXIA " mixed " version

aircraft to be put into passenger and freight
services with the Societe Indo-chinoise de
Transports Aeriens, recently made its delivery
flight to Saigon, Indo-China. The flight of-
7,too miles, with night halts at Athens,
Baghdad, Bahrein, Sharjah, Karachi, Calcutta
and Bangkok, was completed in 46 flying
hours. Indo-China is another addition to, the
ever-growing list of countries where Type 170
aircraft are operating.

The need for an aircraft capable of carrying
a mixed cargo of passengers and freight, yet
convertible for a full payload of either, is
admirably met by the Mk. XXIA which can
be changed in a few minutes from a 32-seatei
air -liner to a freighter capaWe of lifting
a payload of five tons.

The Handley Page Hastings
THE " Bristol " Hercules-engined Handley

Page Hastings, which left England on
March rrth last on a demonstration tour of
Australia and New-Zealand, has returned
after approximately 16o flying hours, during
which the aircraft covered more than 35,000
miles.

An outstanding feature of the flight was
the consistently high cruising speed of the
Hastings which, on the outbound flight,
bettered by some hours the best time pre-
viously recorded by any aircraft operating
the route on a regular air -line schedule.

An example of high-speed cruising was
logged on the stage between Karachi and
Ceylon when the aircraft, flying at an all -
up weight of 77-78,000lb., covered the 1,790
miles in five hours ten minutes. This repre-
sented an average of 347 m.p.h. at 2o,000ft. on
an engine power of 1,000 to 1,050 b.h.p.,

Other performance figures obtained during
the flight reveal that at to,000ft. a horse-
power output of Soo per engine gave the
aircraft-while loaded to the all -up weight-
a true air speed of 249 m.p.h. or 185 knots.
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An
Ingenious

Puzzle
THE puzzle described below became a

world craze during the latter part of the
last century. It was invented by

Sam Loyd, who, like the late Henry Dudeney,
was a self-taught mathematician with a kink
for creating problems, puzzles and posers.

He contributed extensively to the magazines
on the subject of puzzles, which were some-
times mechanical and sometimes mathe-
matical. It was in 1896 that Loyd, who was
then on the stafrof the Brooklyn Daily Eagle,
evolved, under the title of " Get Off the Earth
Puzzle Mystery," the puzzle here shown.

A large prize was offered for- the correct
solution, but no one won it !

It will be seen that there is a disc of card
eyeletted to a rectangular piece of, card, and
printed eccentrically around the disc are some
Chinamen, part of each Chinaman appearing
on the outer card and anotheipart on the disc.
In one position there are 12 Chinamen. When
the disc is revolved around one -twelfth of a
turn there are 13 ! Study their faces, their
postures, their swords, pigtails, ears, or any
other feature.

In one position there are 12 pairs of eyes,
12 pigtails, etc., and in the other 13. The
puzzle is, where does the extra Chinaman
come from !

The puzzle was launched at a time when
there was great hostility towards the Chinese,
and Loyd evolved the idea of his puzzle with
the dual purpose of providing entertainment .

and drawing public attention to what was then

°WE VAM(...5i71tVG C01t4lAtUN

THE \IAC4 iSO t NG CHtNA(AAN
Thirteen Chinamen are here seen.

termed the Yellow Peril. Many hundreds of
thousands of these puzzles were sold, and
Loyd must have made a good thing out of it.
People could be seen in trams, buses and
trains endeavouring to find the solution, and
indulging in fierce arguments, often ending in
blows. It was not until some years later that
Loyd gave away the solution.

Another of his puzzles was the famous
" Fifteen Block Puzzle." A shallow tray about
4in. by 4in. contained 15 blocks each tin.
square, and numbered I to 15, leaving one
vacant space so that the blocks could be
shifted around. The puzzle was to place the
blocks in higgledy-piggledy, and by sliding
them around to get them into their correct
numerical order in four rows : I, 23 3, 4 ;
53 6, 7, 8 ; 9, to, I I, 12 ; 53, 14, 15. Almost
invariably, after a lot of juggling with the
blocks, the first three rows could be got into
order, but the last three would be in the
order 15, 13, 14. Loyd offered a big prize
to anyone who could solve that position. He
was, of course, perfectly safe in doing so,
since two transpositions are necessary in
order to get the blocks in their correct order,
and there is only one space in which to do it.
Loyd had announced that the puzzle could be
solved, and so it can by means of a trick. All
the competitors had presumed that the
figures in the blocks had to be arranged in
their numerical order horizontally. When
Loyd published the solution of the 15, 13, 14
position, it was found that they could be
placed in their correct numerical order
vertically !

But the puzzle here shown beat the
" Fifteen' Block Puzzle " in popularity, and
it was helped on its way, as stated earlier, by
the intense world hatred of the Chinese at that

A slight turn bf the disc and there are only
twelve Chinamen.



September, 1948
time. Readers may care to nalke up one of
these puzzles.

Construction
Cut out the two parts on this page and

carefully stick them down on a piece of
stout cardboard. Place them under pressure
until the glue is quite dry, and then punch a
hole suitable for a small shoe eyelet in the
centre of the circular disc. Punch another
hole in the centre of the white space and eyelet
the two together. Adjust the positions
according to the asterisk on the left-hand side.
If necessary, a simple stop can be fitted to
restrict the movement between the limits of
the 12 and 13 positions.

How many readers can find the solution to
this puzzle ? I shall not give it away this
month, but I offer book prizes to the senders
of the first six correct solutions opened.

Envelopes containing the solution should be
addressed to " Chinese Puzzle," c/o The
Editor, PRACTICAL MECHANICS, George
Newnes, Ltd., Tower House, Southampton
Street, Strand, W.C.2.

The solution does not necessitate readers
sending in the complete puzzle. F. J.- C.

Automatic Telephony
for the Blind

Details of St. Dunstan's
Novel Device.

THE increased number of men of the Second
World War who have been maimed,

that is, the loss of one or both hands, as well
as being blinded, received at St. Dunstan's
has imposed an interesting and at the same
time difficult task upon the Technical and
Research Department of that organisation
in order to give the sufferers an objective in
life. Artificial limbs have in many ways
supplied substitutes for hands and have
enabled the war -blind -maimed to perform
many normal operations.

St. Dunstan's has recently developed an
ingenious telephone arrangement which
enables the blinded -handless man to be entirely
independent' of help in the use of the instru-
ment.

The basic principle is that instead of raising
the portable receiver to the ear, the ear is
placed to a fixed receiver, whilst the operation
of making contact, when the bell rings, and
of ringing -off on the conclusion of a conver-
sation, is done by means of a foot unit,
containing two pedals, one for each of the
above operations.

The new telephone is supplementary-
an extension if you like-to the ordinary
G.P.O. instrument, being connected with a
flex. It consists of a firm wooden base into
which is fixed a perpendicular steel rod
about 2ft. high. To this is attached the
ordinary telephone receiver fixed in a carrier
which can be raised or lowered to any point
vertically or laterally at will. A flex connects
this unit with the ordinary telephone. On the
floor is the foot lever unit connected with the
table unit by a flex.

Thus, when the blind -handless person
hears the bell ring announcing an incoming
call, he places his ear to the fixed receiver
and simultaneously he presses one of the
pedals with his foot and carries on conversa-
tion. Pressure on the second foot pedal
restores the whole mechanism to normal
when the conversation is finished.

If he wishes to initiate a call he depresses
one of the pedals and also a plunger inserted
in the wooden base which dials 0," thus
calling the exchange operator whom he invites
to get his number for him, which, being done,
the caller carries on his conversation, de-
pressing the second pedal when he has finished.

But he can be independent of the exchange

NEWNES PRACTICAL MECHANICS 195
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The two parts forming the CC Get off the Earth,

operator entirely by the use of a mechanical
key sender, which is connected with the
wooden base and performs the functions of
" dialling." The " sender " is a miniature
typewriter with ten keys. This is worked by
the artificial metal " finger " with which
every handless man is supplied for the purpose
of typewriting. He has memorised the
ordinary dialling apparatus and adapts it
to the numbers on his key sender.
' This apparatus has proved most successful

for

Puzzle.

blinded amputees who carry on
business which involve frequent telephoning.

A number of St. Dunstaners, blind -
maimed men, are conducting successful
businesses as motor haulage and motor hire
transport.

As stated above this telephone apparatus
is supplementary to the ordinary telephone,
and does not impede the -sighted person
using the standard telephone installed in the
normal way.

the
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Practical Pottery RepairinA
Some Hints on the Materials and Methods Used

By J. F. STIRLING

IN times past, no one ever bothered greatly
about the repair of articles of china,
pottery and other ceramic objects

unless, of course, they were of an antique
description or in some other way, sentimental
or otherwise, particularly valuable. The
common cup, the dish, the basin, plate or
saucer when -it " came apart " was usually
discarded with very great promptitude into
the ever -waiting dustbin. For pottery and
china in those days were commendably cheap
and easy to obtain.

But now things have changed. Pottery-
for the home market, at any rate-is no longer
plentiful. Neither can it be obtained at a
low price. Furthermore, the pleasing colours
and designs in which domestic china and
crockery used to be turned out by the
manufacturers are denied to us at home,
although such articles are showered on to the
overseas markets.

That is why good crockery is at a premium
these days. That is why it is now being
looked after and cared for more than ever it
was before. For a good and a pleasing
article of pottery, no matter whether it be of
the best and the most decorative china or
merely a well -formed but more utilitarian
household dish or jug is, to all intents and
purposes, when broken, a thing which is
" lost and gone forever." It cannot be
replaced.

A pottery object which has been dropped
and smashed into a hundred or more pieces
is, indeed, beyond redemption, unless,
perchance, it happens to be an article of
extreme value, such as an ancient Chinese
vase, in whieh case the fragments may be
collected and sent off to an expert
for " invisible mending," the cost, in this
instance, being only of small consequence.

Ceramic Surgery
But there are many ceramic articles of

everyday use, to say nothing of those more
valuable pieces which have an antique or
decorative value which, in the course of time,
succumb to the effect of `,` wear and tear."
They develop cracks, become badly chipped,
have large pieces knocked out of them and
suffer other and varying types of injuries.

A decorative Italian jug Which was acct-
dentally.damaged.

Sometimes a cup or bowl
will be broken cleanly
into two halves, or a
vase may have a hole
knocked in its side. A
decorative pottery figure
may be unfortunate enough
to have one of its arms or
legs knocked off. The more
humble domestic teapot may
suffer spout - fracture or
some similar trouble. Even
your best china store jar, a
Victorian product of doubt-
ful beauty and utility whieh,
for sentimental reasons, has
long lain on the top shelf
of the kitchen store cup-
board, may, in one way or

'another, accidentally suffer
mechanical damage.

Well, all these everyday
injuries which are apt to
occur to the domestic
crocks can, provided they
are not too extensive,
generally be remedied by
one process or another of
what we may term " ceramic
surgery,h whereby pottery
pieces are carefully prepared
and cemented together, bits
are wired or riveted on,
missing pieces are skilfully
filled in with a sort of
artificial porcelain, surface
defects are painted over and
other injuries made good.
Of course, it all takes time
and care, but handy, deft and skilful fingers
can often work wonders in the technique of
ceramic surgery.

Mending a Plate
The easiest task in the art of pottery surgery

is to mend a plate, a cup or dish which has
been broken cleanly in two.

First of all, the two pieces shduld be very
carefully washed in soap and water, great
care being taken to avoid all grease con-
tamination. When the pieces are quite dry (and
not before) they should be fitted together to
make sure they will join up correctly when
cemented together. This having been done,
the contacting surfaces are lightly smeared
with a very thin film of cellulose cement.
The cement is rubbed into the contacting
surfaces "with the finger-tip and it is then left
to dry-preferably overnight. This provides
each surface with an effective " keying"
layer.

To join up the pieces, give the prepared
surfaces a light smearing over with cellulose
cement. Then fit them together and hold
them together under slight but effective
pressure for a few hours. In applying this
necessary pressure, be very careful to see -

that the two pieces are not pushed out of
position. Often enough, a strong elastic,
band round the two articles is all that is
required. - A very light press may sometimes
be used instead, and, with care, the two pieces
forming thd complete article may merely be
wrapped round with damp string-damp,
because when the string dries it contracts and
thus tightens up, thereby keeping a fittn
pressure.

A close-up view of the upper edge of the damaged Italian jug,
showing a bad gap.

The same tug edge neatly repaired by moulding and awaiting.
skilful repainting of the moulded portion to match the surrounding

area.

No Animal Glue
Do not use any type of animal glue for

pottery cementing. It is messy stuff for
this . job. It stains-often indelibly. Its
holding powers are not very great in these
circumstances and, worst of all, it is not
waterproof. A casein 'glue can be used, but
generally it is more trouble, in these instances,
than it' is worth. Ordinary cellulose cement
is the best. It can be purchased in tubes
almost anywhere, and a little of it goes a long
way when used in the manner described
above.

If you wish to make this cement for
yourself, you can do so by dissolving clear
scrap celluloid in a mixture (about equal
parts) of amyl (or butyl) acetate and acetone.
Alternatively, you can dissolve the celluloid
in the liquid which is known as " cellusolve,"
this being a clear, water -white liquid of high
solvent powers.

The solution of the celluloid must not be
made by heating the solvents. Cut the
celluloid up into thin shreds. Place it in.
a bottle, and half fill the bottle with the
solvent. Cork the bottle and leave it to
stand overnight. During the next day shake
the bottle frequently. The celluloid will
dissolve to a thickish liquid. For cementing
purposes, the solution should be about as
thick as glycerine, if not a little thicker.

There are two other cements which can be
used for pottery repairs. The first is a
comparatively new and unknovin one, consist-
ing, as it does, of a simple solution of clear
Perspex in trialorethylene. This is made
up in just the same way as above, and it
forms a thick, almost rubbery solution.

The other cement is Canada balsam, long
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the favourite of microscopists and all optical
workers. Canada balsam is a natural crystal
resin. It is soluble in benzene, chloroform,
naphtha and other liquids. It forms a highly
viscous solution which will stick glass, pottery
and other smooth objects. Its joints are

up the white filling which you have placed
therein.

Decorative china and other ceramic articles
which' become cleanly fractured are usually
riveted together in addition to being cemented
up. 'The rivets give additional strength, and,

being fitted at the back of
the plate or dish, they do

A decorative Willow -pattern plate, to all appearances whole and
undamaged.

Rear side of the plate shown above, giving a close-up view of the
extensive riveting procedure.

strong, but it has the disadvantage of taking
about a month to set and to harden, during
the whole of which time the contacted
fragments must be under continual pressure

 in a warm atmosphere.
All the above cements are waterproof and

have good adhesive strengths, even when used
on an edge -to -edge joint. They area also,
non-poisonous after setting.

Treating a Crack
Sometimes an ominous crack may develop

in a piece of china or pottery. Even if such
an article does not come to pieces within
a few days the crack will grow. It will gather
dirt and will become unsightly. The best
way to deal with such an occurrence is to
adopt prompt measures. With the tip of the
little finger, work a little precipitated chalk,
or, better still, magnesium carbonate (which
is " the whitest thing on earth ") into the crack,
and afterwards, with the same finger-tip,
work some of the clear cellulose cement along
the line of the crack. Most of the cement
will remain on the surface, but a little of it
will seep down into the crack and will seal

not show. A good example
of pottery riveting will be
seen in one of the photo-
graphs accompanying this
article. In this particular
instance? by the way, the
rivets were put in about 3o
years ago, and they have
lasted ever since. The
cement used in addition
to the rivets was a " natural"
one. Its formula sounds
rather extravagant in these
food -shortage days of ours,
the composition of this
cement being stated to have
comprised : 'oz. finely
grated cheese, loz. finely -
powdered quicklime, these
two ingredients being made
into a paste with the white .
of an egg. There is no
doubt that this composition
would be effective, since
it combines in the one
formula albumen and casein,
together with lime, which
induces a setting and harden-
ing action, but, as you
will see from the photo-
graph, the actual cementing
of the pieces was badly
done-most probably owing
to the thickness of the
cement-leaving an objec-
tionable and dirt -gathering
line between the joined -
up pieces.

Riveting Pottery
Expert china repairers

use a diamond -tipped drill
for making rivet holes in
pottery. With care, how-
ever, the necessary 'rivet
holes can be drilled with a
small Archimedian drill,
using.a very fine tip. Again,
a small three -cornered file
can be hardened by heating
it in a fire to red heat and
then by plunging it in
cold water. The file is
then ground to a fine point

on a grindstone. Such an article is of great
use for making a tiny scratch
on the pot surface for the
purpose of " starting " the
drill, but, with great care,
the file -point itself can be
used as a drill. In this
instance much care is neces-
sary to guard against undue
hand pressure, which would
only result in an irregular
hole being made and its
edges splintering, or the article
breaking altogether.

Generally, the drilling
can be done " dry," but, if
a lubricant is necessary, use
turpentine - the genuine
stuff, not the nowadays ubi-

. quitous " turps. sub.," which
is merely a fancy name for
thin white spirit and, often
enough, for paraffin oil.

When drilling a china
plate, dish or saucer from
its underside, take care not

,

to let the drill go right through. It is suffi-
cient to stop when the drill is about three-
quarters way through. This will prevent
unsightly protrusions of the rivet -ends on the
" face " of the plate or dish.

Having made all the necessary rivet holes,
pack,them loosely with a suitable rivet cement
(to be described afterwards), and gently
insert and push down the rivets, which,
ordinarily comprise merely U-shaped pieces
of wire-either iron or copper, the latter being
the best.

Although no one has ever done it, it ought
to be possible to use rivets of a transparent
plastic, such as Perspex, cementing these in
their holes with the special, Perspex cement
described above. Metal rivets, in the course
of time, often tend to stain their surrounding.
parts, ut plastic rivets would not be liable to
this disadvantage.

SonietimeS when a dish, plate or
other vessel, ornamental or otherwise is
riveted -up, some of its parts may be missing.
Such gaps, however, provided they are not too
extensive, can usually be filled in by the
process to be described later in this article. ,

Missing Handles and Spouts
When a handle is knocked off a jug or when

a spout unfortunately comes apart from its
teapot, the extent and the success , of a
possible repair must be governed by the
extent of the damage. With care a handle
may be riveted to a jug or other container,
but, in this case, it is always advisable for the
rivets to go right through the walls of the
vessel so as to give maximum strength. It
is usually possible to rivet a spout to a teapot,
the edges being joined up in the usual manner
and two or three rivets being inserted in the
sides of the spout. In this case, the rivet
holes should not go right through the spout
owing to the difficulty of cementing them up
afterwards and of making them liquid -tight.
Additional strength could be given to this
assembly of the spout by tightly binding the
outside with fine wire and carefully painting
Over the wire turns with a suitable cellulose
paint, which, when put on in two or three
coats, would withstand a lot of washing before
it began to wear.

" Crazed " Crockery
Many readers will have noticed that

pottery articles, although they manage to
remain' whole and unbroken, gradually
become " dirty " or, at least, discoloured.
Very little can be done about this. The whole
effect is due to a surface -crazing of the
pottery, the enamel, owing to its brittleness,
breaking up into an immense number of small
pieces.

(To be- continued.)

A rcugh method of lengthening the life of a plate. A strong
piece of calico has been cemented over a bad crack. Subsequently

several coats of paint are laid over the fabric.
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Defeatin
A Review of the " Darkness Int

WHILE not wishing to take away any-
thing from such human benefactors
as Davy, Holmes, Sprengel, Swan

and Edison, the first section of this Exhibi-
tion, which was open °d by the King, was
to me even more romantic than the un-
believably rapid progress of lighting in the
last hundred years.

I like to picture the first Caveman to get
the idea that the sun's going down every
night was an infernal nuisance. Infuriated to
a degree by the fact that after sunset he
could neither admire the beauty of his wife
or gauge the temper of his guest in his cave,
he presumably decided that something had to
be done about it, and thus joined the ranks
of the anonymous immortal inventors along-
side the man who first thought of the wheel
and Kipling's Tegumai who (according to the
" Just So Stories ") was the first man to
have the idea that thought could be con-
veyed by other means than speech.

So as we enter the Exhibition we see
various forms of this cave -dwelling gentle-
man's attempts to beat the sunset. In fact,
we see his first attempt-a hollow stone with
fibre burning in animal fat.

There are various other very early forms
of lighting, and I was interested to see that
two stormy petrels are exhibited. Until
comparatively recent times the Shetland
Islanders inserted a wick through the body,
thus using the natural fat of the dead bird
for lighting purposes.

We need not dwell longer on this section
of primitive lighting. Let us pass to the
Middle Ages, when the real quest for better
lighting began.

Here we get in reconstructed scenes rush -
light of peeled, dried "rushes dipped in
tallow. These, presumably, gave the inven-
tor of the candle his inspiration, and the
candle gave rise to the need of protection.
Hence the first lanterns which are on view
in the Exhibition.

At this point let me say that it will be
quite profitless to quote me Exodus, chap-
ter 25, verse 31, about the seven -branched
candlestick. As far as is known this was a
float -wick lamp burning olive -oil. But I
suppose that I must allow you a mysterious
object in the British Museum which is dated
5th century B.c. (Etruscan), and certainly does
look like a candlestick. You can also argue
about Phoenician candles in the 4th century
A.D. if you are that way minded.

Nothing really happened very much until
Leonardo da Vinci, in the 15th century, dis-
covered, in intervals of inventing the aero-
plane and a few other trifles, that if you
placed a metal chimney above a flame the
upward draught considerably improved
matters.

Argand Tubular Wick
In the 18th century there was only one

really important development, Argand dis-
covered, in 1774, that with a tubular wick
and a glass chimney, air could be drawn up
through a tube inside the wick to aerate the
flame. On a par with this, although quite
different, a certain Mr. Spedding found out
that by piping coal -gas to his offices at Lord
Lonsdale's Whitehaven coal mines, he could
use it for illumination. That was in 1765,
and the magistrates of Whitehaven refused
his offer of street -lighting.

The next section of the Exhibition deals
with the development of gas -lighting which
made big news in the early partvof the last
century, bttt the oil -lamp and the candle
remained for many years the means by which

the Dark
o Daylight" Exhibition at the Science Museum, South Kensington

By THE MARQUIS OF DONEGALL

the great majority of humanity fought the
darkness.

While oil -lamps and candles were' being
improved gas -lighting caught the imagina-
tion of the public out of all proportion to its
efficiency. We see a diorama of the exterior
of a house with the gas -lighting of 186o. Also
primitive burners and the Steatite orifice,
which invention really made gas -lighting a
practical proposition. As early as 1805
Samuel Clegg had installed gas -lighting in
some cotton mills near Halifax, in Yorkshire.
For many years gas remained one of the
favourite subjects of the cartoonists and the
happy hunting ground of mushroom finan-
ciers.

Meanwhile, in 181o, Sir Humphry Davy
managed to demonstrate the electric arc
between carbons at the Royal Institution.
For this purpose he used 2,000 voltaic bat-
teries to light his arc for a mere matter of
minutes. Even in 1846, two years after the
first industrial electric machine had been
produced by Woolrich in Birmingham, the
Paris Opera House still, preferred the old
method of lighting scenes with power
obtained from Bunsen cells.

Electric Filament Lamp
Thus we come into the section of the

Exhibition that deals with the development
of the electric filament lamp. But before
doing so an inspection of the lighting fittings
in a series of six showcases and designed
to illustrate the fittings used in the dioramas
of the previous section is well worth while.

In chronological order there are three
main categories of electric light. First, the
light from an arc -discharge between carbon
electrodes; secondly, filament lamps in which
a carbon or metal filament glows in a vacuum
or in gas; and, thirdly, lamps in which the
light comes from electronic activity resulting
from an electric discharge in gas or- vapour.
As far as I can make out it was Hawksbee,
in 1709, who first noticed that a frictional
electric machine would produce a glow in the
nearest he could get to a vacuum. In
1751 a Dr. Watson made an arc inside a
mercury barometer. But even when, as we
have mentioned, Sir Humphry Davy demon-
strated it, the whole thing was far from
being a practical proposition owing to the
lack of proper means of generating electric
power. It is said that de Moleyns of Chelten-
ham took out the first patent for a filament
lamp in 1840. It didn't work, but in the
same year Grove is said to have been able
to read with a contraption powered by
Bunsen cellg which he made with a platinum
wire covered by a glass tumbler upside down
in a saucer of water.

Next comes an American gentleman, Mr.
Starr, who patented in England the idea of
a carbon filament inside a vacuum. This
idea was demonstrated by Staite and is said
to have inspired Swan to begin his researches
culminating 3o years later, in 1878, in prac-
tical electric lamps. Edison worked inde-
pendently and patented .his lamp in 1879.

In the meantime we must not forget
pioneers, such as Holmes, whose arc lamp
began to radiate a thousand candle -power
from the South -Foreland Lighthouse in
1858.

In the section we are now dealing with we
can see a modern 1o,000 watt lighthouse
lamp and the smallest existing lamp for

medical use. Swan's original carbon -filament
lamp is also on view

In America Edison imported Ludwig
Boehm, a German glass-blower, and, in
England, Swan found C. H. Steam, whom
he employed in the same capacity. So
closely were Swan and Edison running neck
and neck that the outcome might have resulted
in one of the greatest legal battles of all
time. But fortunately they decided to pool
their benefactions instead of squabbling, with
resulting benefit to us all. low, of course,
the filament lamp is on its way out and will
eventually devolve into the obscurity into
which it pushed the arc lamp, in favour of
the discharge lamp.

So we leave behind the diorama of Sir
William Armstrong's staircase at Craigside,
which was electric -lit by Swan in 188o, and
pass to the sections dealing with fluorescent
lighting and the lighting of the future.
Fluorescent Lighting

I read somewhere that the Japanese dis-
covered that by mixing calcined oyster shells
with their pigments they could obtain lumi-
nescence visible only at night. Somebody
told the Chinese Emperor, Taitsung, of this
in about A.D. i,000. After that everybody
seems to have forgotten about it for some
800 years; although Goethe added something
to the field of human knowledge in this
branch, it was Dr. Watson's creation of a
discharge in a mercury barometer tube in
1751 that really marks the birth of fluores-
cent lighting.

A panel on which the visitor can push
buttons, shows the effects produced by various
gases : Neon, a red glow; helium, whitish;
carbon -dioxide, near -daylight; argon, blue-
ish; krypton, purplish; xenon, whitish; and
mercury -vapour, blue.

Probably the first practical application of
the new methods was neon lighting used
for advertising purposes shortly after the
1914-18 war. Apart from testing the
colour value of fluorescent as compared with
filament lamps, the visitor can test the differ-
ence in heat of the two types giving out the
same amount of light. Fluorescent is pal-
pably cooler. You can make laboratory colour
tests by blending the different colours to your
fancy.

There is a diorama of the fluorescent
street lighting in Kingsway and the xenon
arc lamp of 5,000 watts and water-cooled.
It is claimed for it that it is the nearest to
daylight yet achieved by science.

The lighting .of to -morrow section has as
its main exhibits the living -room of the
future and application to coal -mines. In
the set piece of the living -room the applical.
Lion of light to architecture is demonstrated.
Lighting from invisible sources gives the
effect of daylight.

The final diorama is a full-size model of
the face of a coal -mine, fluorescently lit.
The miner is seen working 1,600 feet below
the surface in what appears to be brilliant
sunlight. Other exhibits in this section are
the Davy safety -lamp of 1815, Joseph Swan's
electric hand -lamp of 1883 and the electric
head -lamp of 1923. The new fluorescent
lighting for mines is operated by an air
generator so that the lamp provides, its own
light by compressed air with the result that
wiring and protective switch -gear are
elirhinated.

Fortunately this most interesting exhibi-
tion is continuing until September. ,It is
well worth a visit.
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Letters from Readers
Moulds for Plaster Ornaments

SIR,-I would like to inform your reader,
F. Gortside (Guernsey, C.I.), whose

enquiry (June issue) concerned plaster and
wall plaque modelling, that he would most
likely obtain materials for moulding from
Homecrafts, Albion St., Broadstairs, Kent.
This firm advertises a material called
Vinamould hot -melt compound, which they
claim can be melted and used to cast plaster
objects by dipping the master object to be
reproduced, and consequently forming a
flexible mould which when no longer required
can be used again simply by remelting the
material.-R. EVANS (East Kirby).

The Tickless Clock
SIR,-I offer the following criticism of

the above -named article in your June
issue, based principally on information from
back numbers of your paper.

(a) The statement that a pendulum oscilla-
ting at constant amplitude is an almost perfect
time -keeper is at variance with your article
on the battery -operated- clock in which the
amplitude is permitted to decrease to a pre-
determined amount ; what matters is that the
time of a given cycle of swings ,shall be
constant.

(2) In your articles by Mr. Bowell and
Mr. Leechman it is made quite clear that
impulses should be given only at or near the
centre of motion of the pendulum, to avoid
" forced oscillations," so that the pendulum
(or balance wheel in a watch) is quite free to
swing as far as it " wants " each way, to
ensure " free oscillations." The magnetic
escapement described is not only " forced,"
but appears to be also magnetically
" damped."

(3) It is not possible to measure the
efficiency of an escapement by the time-
keeping quality of the clock, because many
other factors enter into good time -keeping ;
it, appears that a fairly efficient magnetic
escapement could be produced by having a
soft iron, specially shaped toothed rim fixed
to the escape wheel which would be rotatable
by steps between the jaws of a permanent
magnet secured to the pendulum, using the
mainspring energy to rotate the wheel and
also to separate the magnet from the soft
iron at each side of the centre of pendulum -
swing, to ensure " free oscillations " of the
pendulum, and to lock the train magnetically
while the pendulum was swinging freely
each side of the impulse arc.-G. H. CHILD
(Hove).

SIR, should like to congratulate both you
and the Marquis of Donegall on the

fine article in the June issue describing our
magnetic escapement.

There is one small error which might
confuse some readers if it is not corrected.
Page 302, third column, six lines down, the
word " increases " should read " decreases."
I saw a proof of the article, so I share the
blame for this error.-C. F. CLIFFORD,
(Horstmann Clifford Magnetics, Ltd., Bath).

Testing Petrol Engine Exhaust : Space
Flight

SIR,-The exhaust gas analyser to which
Mr. S. Byatt refers in his letter in the

July issue, was known as the Cambridge
Fuel/Air Ratio Indicator, and was, I believe,
fitted to Harvard and Hudson aircraft and
possibly others.

It was as Mr. Byatt says operated on the
Wheatstone bridge principle, but the method
of creating an unbalance was slightly different.

The four platinum wires were heated by
the current passing through them and their

temperature depending on the rate of con-
duction of heat away from them. -

One leg of the bridge was enclosed in a
chamber, to which the " sample " flow of
exhaust was conducted through a small
diameter tube, this being formed into a
coil and exposed to air to cool the gases and
then through a filter to remove carbon.

Now the chemical composition of the
exhaust gases varied with the richness of the
mixture from the carburettor, and contained
more oxygen with rich mixture than with
weak. ^

This increased the conduction rate of the
medium surrounding the analysis cell resist-
ance wire, so reducing its temperature,
changing the resistance, and upsetting the
bridge balance.

The " reference " arm of the bridge was
contained in another chamber which contained
cool, moistened air.

I hope the foregoing remarks will be of
some interest to readers.

There is also one other point I would like
to query. That is concerning Prof. A. M.
Low's remark in his article on space flight.

Now the Professor states : " To overcome
the gravity of the earth and ' escape,' the
space -ship must still attain a speed of
22,000ft. a second." If I remember
rightly, the escape velocity of Earth is some-
thing like to kms./sec. or roughly seven miles/
sec., which is more like 35,000ft./sec. and
likely to prove even more uncomfortable to
the poor space traveller.

However, I seem to remember hearing of
German experiments of acceleration on
human beings; and one subject withstood
an acceleration of 9 gs. for 12 mins. which,
if true, indicates that man might Ile able
to overcome that obstacle fairly easily.-
R. F. WISEMAN (Norwich).

Electric Door Chimes
SIR,-Having completed the electric door

chimes as described in the May issue of
PRACTICAL MECHANICS, I feel compelled to
write in appreciation of same.

They work splendidly and the construction
has given me many pleasant hours of interest-
ing work.-A. MORRIS (Tottenham).

Telescope Lenses
SIR,-I am interested in the article on an

Inexpensive Telescope, in the May
issue, but I feel that anyone making a
refractor to the instructions given will be
disappointed, unless he is extremely lucky
in his pick of lenses..

I have tried several objectives, using one-
half of old R.R. lenses, and in nearly every
case under the shadow (Foucault) test they
looked more like dog biscuits, etc.

However, picking out one, half a min.
R.R., gave me a fair achromat which, with a
Fin. E.P., gave a star like a bluebird with
red wings.

I uncemented the pair and found one
surface astigmatic, so I repolished and also
retouched the others, recemented (and
centred) and retouched again. Now I have a
really fine f16, 39in. objective, possibly not
quite corrected for colour, but giving beautiful
diffraction patterns as Taylor's " Telescope
Objectives ' describes.-W. E. auLow
(Gatley).

Electrically -operated Garage Doors
SIR,-For the benefit of interested readers,

the official specification of the motor
used in my article is as follows : 5U/3287
gear assembly oil cooler ; Klaxon type L.R.D.
Spec. 1155. These motors may be obtained

. from Messrs. Franks, of Oxford Street, W.r,
and C. J. Emms, Ltd., 26A, Coleherne Mews,
Earls Court, London, S.W. to.-A. R. TURPIN
(Banstead).

Club  Notes
Talbot House Model Engineering and

Crafts Club
THE first Annual Model Engineering and

Crafts Club Exhibition, which was
held from June 19th to 28th, 1948, was quite
a success, both financially and in that it
aroused a good deal of interest in the public,
also gaining for the club several new members.
A list of the prizewinners is given below.
The prizes were presented by Col. R. S.
Chipchase, C.B.E., M.I.N.A.

Owing to pressure of work Mr. V. G.
Pearson has had to resign, and the new
secretary is me Cyril Johnson, of 37, Highfield
Drive, South Shields.

LIST OF PRIZEWINNERS
Marine Models-Power Driven.

1st Prize and Silver Cup.-Awarded to
Mr. J. W. Pattison, of T.H.M.E.C.C., for
motor -yacht " Elizabeth " I.C. engine.
Marine Models-Sail.

1st Prize.-Awarded to Mr. D. Leith,
T.H.M.E.C.C., for sailing yacht, Marble
Head class.
Locomotive Models-Road and Rail.

1st Prize.-Awarded to Mr. R. F. Carlin,
S.M.B.E.C., for unfinished American
" Austerity," gauge.
Tools.

1st Prize.-Awarded to Mr. J. W. Charlton.
of Newcastle, for precision drilling machine.
Aeroplanes.

1st Prize.-Awarded to Mr. W. Cooper, of
Newcastle, for freelance biplane, 1.24 c.c.
C.I. engine.
General

1st Prize.-Awarded to Mr. C. Raeburn,

T.H.M.E.C.C., for his 15 c.c. four-stroke
petrol engine.

N.B.-The Silver Cup, which was donated
to the club by an anonymous well-wisher,
is to be presented annually for the best
workmanship of the year.

The Northwich and District Models and
Handicrafts Club
THE first exhibition of the above club,

staged for the Northwich Hospital
Saturday Gala Day on June 26th, was very
successful. There were over 3o models
entered for the competitions and also a
number of exhibition models, the most
notable of these being three very kindly lent
us by Mr. E. Wilcox, of Northwich, including
his 1946 Stevens Cup winner.

The prizewinners were as follows :
Handicrafts

Mr. N. Eachus, of Northwich, with a
beautiful leather handbag.
Engineering Models

Mr. Melville, of Northwich, with a horizon-
tal mill engine.
Concours D'elegance

Mr. K. Sutton, of Northwich, with an
A. S. R. launch made from matchsticks.
Model Aircraft

Mr. J. Bowser, of Sandbach, with his
high -wing cabin plane " Black Magic.

The first-class award of a Silver Cup was
taken by Mr. G. Barber, of Northwich, with
his magnificent model of " Westward,"
ocean -cruising yacht.

Altogether nearly 90o people saw our show,
and we handed over £6 ros. to the hospital.

Further particulars of this club can be
obtained from David Hughes (Publicity
Officer), 73, Chester Road, Castle, Northwich,
Cheshire.
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THE WORLD OF MODELS
The Activities of Swiss Model

Railway Clubs

By " MOT I LUS "

MY occupation necessitates a fairly regu-
lar annual visit to Switzerland and,
as even a business tour must

have its moments of relaxation, I took
the opportunity this year of spending any
spare time I had in visiting as many. of
the Swiss Model Railway Clubs as I could.
As readers probably know, I already 'had
several friends among modelmakers in .that
prosperous and industrious country, but this
year I made many more, and was pleased to
find that interest in models, especially model

Fig. 1.-A portion of the permanent model railway in the headquarters
of the Basel Model Railway Club : the layout includes tracks for

gauges oo, o and i.

Fig. 2. ----Left, Mr. P. Werthemann, president of the Basel
Model Railway Club, and right, Mr. E. Nussbaum the club's

" steam expert."

railways, was increasing by leaps and bounds. Leisure for these
visits was, of course, strictly limited, but the officers of the
various clubs were most kind in arranging, to meet me in such
time as I was able to spare. I was sorry I was unable to get
in touch with any of the members of the two prominent clubs
at Bern and Winterthur, but hope I will remedy this unavoid-
able omission on a later occasion.

My first visit was to the Model Railway Club, Basel, where
members have the advantage of an excellent clubhouse, at one
time a canteen for the Swiss Federal Railway employees at the
Guterbahnhof on the outskirts of the city. The scenic railway
built by the members here is quite unique, not only for the
variety of mountain scenery and lineside buildings, but also
because it incorporates three different tracks-gauges t, o and
00 (Fig. t.). The whole room is some 700 sq. ft., so there is
plenty of scope for the ambitious display. The gauge t track
is, as may be expected, on the outside, with gauge o describing
a smaller circuit and gauge oo in the centre, close to the

" mountains," where they are now building a model oo gauge mountain
rack railway. The gauge t track has electric siderail and also over-
head electric contact, while the smaller gauge o track has overhead
contact only, and all points are mechanically operated.

The mountain scenery, built chiefly from cork and plaster, practically
fills the central space and is enhanced by a fine railway bridge, engine
sheds with a transport bridge, an avalanche shelter and other realistic
additions that are to be seen on a railway ride in Switzerland. This
is a great asset to the model railway, and evidence of the unfailing
enterprise of Swiss modelmakers.

Among the members I was privileged to meet were Mr. P.
Werthemann (Fig. 2), President of the club and a gauge I fan,
Mr. 0. Muff (club Secretary), Mr. Schneider, Mr. Nussbaum
(who was introduced as the " steam expert," an unusual claim
for a Swiss model railway enthusiast!), and Mr. von

Fig. 3 (Top).-A group of electrically driven gauger locomotives with
steam outline. (Below) A group of gauge t Swiss electric locomotives
of the latest types. Photos kindly supplied by the Basel Model Railway

Club. All models made by their members.
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Alfred Moser, a retired locomotive engineer
who has written a book on the " Steam
Operation of the Swiss Railways, 1847-1936."
All these gentlemen and their comrades in
the club had made some contribution to the
locomotives and rolling stock for the various
gauges, as well as helping to. build the track,
lineside equipment and scenery. The loco-
motives included a gauge o working steam
locomotive, as well as two steam models con-
structed for electrical operation (Fig. 3),
and a fine gauge r electric model-the work
of Mr. Werthemann-of a locomotive, such
as is used on the famous Swiss Lotschberg
Railway.

between them all. At ScAffhausen the
members have, for the past two years, had
at their disposal a fairly large room on the
top storey of an old building, which enables
them to keep a few tools and a table for
communal use, as well as installing a " round
the room," 2 -rail layout for gauges o and r.
The club President, Mr. H. Knill and the
secretary, Mr. Liithi, demonstrated 'for me
the performance of some of their electrically -
driven models, which included one steam -
type locomotive (Fig. 4), made in 120 hours
by a Mr. Lehmann, with a permanent mag-
net motor and a device for bringing smoke
to the chimney by means of a pipe -bowl

Fig. 4.-A gauge o model steam locomotive, electrically' driven, built by Mr. H. Lehmann, of
the Schaffhausen Model Railway Club. Realistic smoke issues from the chimney when the
locomotive is in action, the " smoke" being provided by an ordinary pipe, fitted into the tender.

Altogether I found the visit to the Basel
Model Railway Club most stimulating, and
the enthusiasm of these people certainly made
me determine to see as many other clubs as
I possibly could during my brief stay.

Railway Amateur Club
My next visit was to the " Railway

Amateur Club " at Schaffhausen, when I
had the pleasure of being accompanied by
Mr. W. Siegwart, President of the Schweiz-
crische Eisenbahn Amateur Klub, Zurich,
and who assists in the publishing of the
" Eisenbahn Amateur," a monthly magazine
recording the notes and news of all the Swiss
Model Railway Clubs, and which does a
great deal towards strengthening the unity

with a short stem being concealed in the
tender, tobacco being burnt in the pipe and
the smoke being compressed through to the
chimney. For the lighting of passenger
coaches, they had used an old but effective
device: press -studs attached to the electric
wire carrying current to the coaches. The
goods rolling stock included some excellent
wood wagons made by Mr. A. Hofer: these
were without springs, but irregularities in the
track were allowed for by the use of a com-
pensation frame constructed on a central bar.

On the gauge r track were displayed some
beautifully -made models of locomotives and
coaches, made by Mr. Liithi. One repre-
sented the " Mammut " (Mammoth), the
largest locomotiye in Switzerland, and was

Fig. 5.-An unusual view of Dr. A. Oswald, emerging from one end of the new tunnel he has
added to his electric model railway at Dietschiberg : he is lying full length on one of the model
timber wagons. The new loop tunnel is 325ft. long and part of it runs toderneath Dr. Oswald's

home on the estate.

made of sheet iron.- There was also a wooden
model of an early Swiss locomotive, " Sar-
gans," used on the Winterthur -Schaffhausen
railway opened in. t857, and as a contrast
one of the latest goods engines, 2-10-0, of
the Swiss Federal Railways, electrically -
driven.
Model Making in Lucerne

I could not resist calling at Lucerne, which
as well as being an attractive tourist centre,
is also the home of two of the Brast brothers,
those enthusiastic and diligent garage pro-
prietors, who have built the largest number
of working steam model locomotives in Swit-
zerland. As I was in Lucerne on a Sunday,
I was able to go to Horw in the afternoon,
where the brothers are still running their
7,' -in. gauge railway, on Sundays and holidays,
for the entertainment of young and old. The^
track has had to be shortened slightly and
its path altered owing to nearby building
operations, but this has not lessened the
appeal of the model railway, or the vast
number of visitors.

When in Lucerne, I was also pleased to
renew my acquaintance with Dr. A. Oswald,
at Dietschiberg. Here I found Dr. Oswald
still improving, altering and adding to his

Fig. 6.-Mr. A. Gudel, president of the recently
formed model railway club at Biel, known as
the " Biel Railway Friends." Mr. Gudel is
holding his partly finished gauge I,'4 -6-o, Swiss

steam locomotive.

large electric model railway that runs round
his estate. This has been described fully
in previous issues of PRACTICAL MECHANICS,
but I must mention one special feature about
which Dr. Oswald is becoming increasingly
enthusiastic: that is the plans for north and
south " loop lines " with " loop " tunnels.
One of these tunnels is now finished, is 325ft.
long and runs right underneath the lovely
chateau where Dr. Oswald lives with his
mother. Despite impatience to be " on
with the job," Dr. Oswald diplomatically
waited until his mother had gone to Spain to
visit another son before he started work on
the tunnelling under the house ; when Mrs.
Oswald returned the tunnel was complete
and it was too late for protest regarding this
deviation in the track of the model railway !
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The illustration, reproduced in Fig. 5, shows
Dr. Oswald emerging from one end of this
loop tunnel, lying full length on one of the
timber wagons-a unique experience in the
history of this railway, which is not usually
at the disposal of " paSsenger-traffic." The
railway can now be controlled from two
points, on either side of the extensive track,
and plans are going forward for a further
loop tunnel near the second control panel.

The " Railway and Model Building
Friends at Lucerne are not twelve months
old, and as yet have no club room of their
own, so I visited their President, Mr. R.
Haffner, at his home in Lucerne. The
" Friends " meet regularly at a local cafe to
discuss news and exchange notes on their
modelmaking progress and difficulties. Mr.
Haffner told me that they are an enthusi-

inesztook.,am.I 1111, 11raourtracav

Fig. 7.-The gauge o model railway that Dr.
built in his home at St. Gallen. A portion of
exhibited at Bern in 1943. Dr. Werder is

St. Gallen Model Railway Clu

astic group of young men and he is sorry that
this autumn he will have to leave Lucerne
td go to Olten. However, Olten is a manu-
facturing and engineering town, where there
should be a good chance for Mr. Haffner to
start another model railway club.

"Biel Railway Friends"
One of the Swiss towns I always admire

is Biel, a small town near Bern and one
of the centres of watch making and light
engineering in Switzerland. In Biel this
year I met Mr. A. Giidel, President of the

Biel Railway Friends," who at present are
some thirty strong. Mr. Giidel is an elec-
trical engineer and in him I found another
gauge t worker. He is at present- building
a gauge 1, 4-6-o, steam locomotive, to his
own designs, of which only the framework
and cylinders were finished when I was there.
(Fig. 6). This was sufficient, however, to

. indicate what an excellent piece of work-
manship the finished model would be.

My last visit before leaving Switzerland
was to St. Gallen where I met Dr. Otto
Werder, President of the " Railway and
Modelbuilding Friends," and two other mem-
bers of the club, Mr. V. Oppel and Mr. G.
Egli. This is one of the older clubs, having
been established nine years ago, and the
members are of all ages, the youngest being

0. Werder has
this railway was
President of the

b.

Fig. 8.-Two models in the tourist office at St. Gal/en. One is a model Swiss
coach, built by a member of the St. Gallen Model Club, and alongside is a
model 1,600 h.p. locomotive built by a member of the Swiss Federal Railway

staff. Both models are to a scale of one -tenth full size.

seventeen. Most of the
members are clerical
workers, not engineers or
technicians, and are only
interested in the model
railway for their hobby
activities. They have no
communal workshop, but
meet twice a month for
discussions.

What impressed me
most at St. Gallen was
my visit to the Technical
College for Postal, Cus-
toms and Railway Ser-
vices where Dr. Werder
showed me some excel-
lent work that has been
carried out by 12 mem-
bers of the " Model -
building Friends." A
large room in the College
has been set aside for a
comprehensive layout in
gauge o (Fig. 7) of an

electrical system incorporating all the various
problems relating to railway operations, for
use in training railwaymen. The structural
work had been done by the College, but all
the model railway equipment was planned by
Dr. Werder and built by members of the
club, with the help of students in the College.
As a recognition of their services, they were
all paid at a flat rate of I.50 fr. an hour for
their work, in whatever branch of the work
they were engaged. The total length of track
is 37 metres (nearly ti8ft.), with 4,194
sleepers, 104 overhead supports, one com-
plete goods and one complete passenger train,
and all the semaphore and colour light
signals. The system is run on zo volts D.C.
with 36 volts A.G. for points.

Full-size Instruments
All the operations on this railway are

controlled by full-size instruments, supplied
by the Swiss Federal Railways. These rep-

, resent the three most important stages of
progress in railway controls. First a large,
heavy, signalling gear of 90o; next an im-
proved and simplified mechanism such as
was used between 1915 and 1935, and last
but most important, the new electrical
system, consisting of a neat cabinet where all
operations are effected by the pressing of

buttons. This latter system is now being

installed in all railway stations and has been
in use in many districts since 1936.

I was most intrigued with this admirable
use of amateur modelmakers' work, but at
last had to make a reluctant departure.
Before I left the town I just had time to see
some of Dr. Werder's own models in the
workshop at his home, and also the gauge o
model railway built by Mr. Koppel in a spare
room of his house, for his young son. In
the Tourist Office at St. Gallen, I was shown
some more work of two of the "Model -
building Friends," a model coach to a scale
of i/xoth full size. Alongside was a model
of a Swiss 1,600 h.p. locomotive of the
Bodensee-Toggenburg railway, a private line
near St. Gallen: this was a " museum "
model, and had been built by a member of
the railway staff (Fig. 8).

Although I was not able to meet my many
friends of the " S'viss Railway Amateur
Club " at Ziirich, I had the pleasure of the
company of Mr. W. Siegwart, their Presi-
dent, several times and I did see one or two
of the other members during my stay. I
was pleased to hear that the club is as pros-
perous and flourishing as ever. Judging
from the displays in the model shops in
Zurich, such as Messrs. Weber's and Mr.
Feucht's shops in the Bahnhofstrasse, there
seems to be a more comprehensive supply of
model railway equipment, both for gauges
o and oo, than we have in this country.
Nowhere else have I seen shops with such an
excellent variety of electrical " bits and
pieces " for the modelmaker. This is prob-
ably because there is no restriction on the
importation of goods into Switzerland. As
a result, the Swiss can examine and purchase
models and parts of Swiss, British, American,
French, German, 'Belgian and Italian model
railways, mostly in o and oo gauges.
Nearly all of them, of course, are for elec-
trical operation, steam only having a limited
"appeal to those interested in gauge 1 and
the larger gauges.

I would like to record my personal thanks
to Mr. W. Siegwart who, as well as his
" model " responsibilities, is Public Rela-
tions Officer to Messrs. Brown-Boveri, the
large, well-known engineering firm at Baden.
Despite heavy engagements, Mr. Siegwart
always seems to be able to find time to meet
model railway enthusiasts who visit Switzer-
land and who are anxious to know what
Swiss clubs are doing.
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Trade Notes
Exhaust Gas Analyser

THE Crypton exhaust gas analyser has
been introduced to provide a speedy

and accurate method of testing and adjusting
all types of carburetters for maximum
efficiency and lowest fuel consumption. The
instrument is a self-contained test set, built
to laboratory standards, and can be used with

The Crypton
.exhaust gas

analyser.

any petrol -driven vehicle, either in the
service shop or on the road. Extremely
simple in use, it is connected to the exhaust
pipe by means of a rubber hose and special
attachment. Only two simple adjustments are
needed when the analyser will give an
immediate indication of the air/fuel ratio and
efficiency of combustion on a specially
calibrated scale. This shows at a glance if the
mixture is too rich or too lean, and whether
adjustments are needed. The results of any
adjustments made are immediately indicated.
Special features of the instrument are porta-
bility, glass sealed analysing cells, new type
totally enclosed rheostats and moving -coil
type galvanometer with jewelled movement.
Further -particulars are obtainable from Crypton
Equipment, Ltd., Bridgwater, Somerset.

I.E.C. Grip -wrench
THE new grip -wrench marketed by Inter-

national Engineering Concessionaires,
Ltd., 25a, Kensington High Street, London,
W.8, represents a new principle in wrench
design.

The I.E.C. grip -wrench.

Provided with ratchet action, it grips
instantly and retains its grip without being
held. Other features include tommy-bar
tightening for extra grip, fine screw adjust-
ment in the handle, and hardened steel jaws.
Although slim in outline, the new tool is
particularly strong in use. The Jtin. size

sells at 14s. in blued steel finish and 15s. 6d.
in rustless bright chromium finish. Larger
sizes of the grip -wrench are in preparation,
and further particulars can be obtained from
the address given.

New " oo " Gauge Model Railway Cata-
logue
THE well-known firm of model engineers,

Bassett-Lowke, Ltd., of St. Andrew's
Street, Northainpton, have Tecently introduced
a new catalogue dealing entirely with model
" oo " gauge model railways and accessories.
It includes a comprehensive selection of the

best makes of equipment
in this gauge, thus pre-
senting a survey of
current production.

Permanent -way
materials are made to
uniform dimensions, and
the important measure-
ments of wheel treads
and flanges have been
similarly standardised.
In addition to locomotive
building kits and motors
and mechanisms, the
catalogue also includes
a range of locomotive
wheels, permanent -way
track parts, rectifiers and
controllers, signals and
accessories, waggon con-
struction parts, and
stations and lineside
buildings. As is usual
with Bassett - Lowke
publications, this new
catalogue is profusely

illustrated with line -drawings and half -tones.

Plessey Fluorescent Lighting Control
Units
FLUORESCENT lighting units designed

and developed by The Plessey Co.,
Ltd., Ilford, which are now available to
manufacturers, represent the first of a wide
range of fluorescent lighting accessories
which the company is developing.

The complete range of control units cover
all standard tubes from tow. to 8ow., while
provision has been made for series twin and
single lamp installation for use on A.C. 5o
cycle electricity supplies.

Since it is important that lamps operate at
the makers' rating, special attention has been
paid to the design of the choke coils. High
silicon electrical steel has been used for the
cores while the coils are wound from high
conductivity copper wire with paper inter-
leaving between each layer. The coils are
finally vacuum impregnated.

Each coil, after being assembled to the
iron core, is carefully adjusted before im-

pregnation and is not
only checked at each
stage, of assembly but
also as a complete unit.
Power factor and phase
changing condensers
are provided with leak
resistances to obviate
the possibility of shock,
while an earthing
terminal is provided on

the metal case. Extensive research has also
been carried out to reduce noise and stray mag-
netic flux, resulting in a remarkable freedom
from both. All components are housed in a
pressed aluminium case filled with a bitumen
compound and shaped for inclusion in most
patterns of fluorescent fittings.

To obviate potential handling damage,
loose leads have been eliminated and all
connections are made to a compact terminal
block conveniently mounted to give easy
access. The cases are normally sprayed black
or grey and are clearly marked with all
necessary details and the relevant wiring
diagram.

The range of units now available is suitable
for supply voltages from 200V. to 25ov., and
in order to provide a high operating efficiency
this is covered in three steps, 200-210V.,
220-230V. and 240-25ov.

New Resilion Alloy Brake Lever
THE "Resilion" Co., Ltd., of 200, Liverpool

Road, London, Ni, have recently
marketed a new alloy brake lever of improved
design and approximately 5o per cent. lighter

The new Resilion alloy
brake lever.

than the steel model. To
ensure maximum length of
service, steel bushes are
inserted in both pivot holes.
All levers are supplied with
the firm's special ball nipple,
which can be used with any
cable brake. The levers are
obtainable in two patterns,
the " straight " or the
" C " shape.

The brackets, which are made to fit tin.
handlebars, will be supplied with liners to fit
iin. handlebars. Liners for 15/16in. handle-
bars are obtainable on request. The retail
price of the new lever is Jos. 6d.

NEW SMOKE ELIMINATOR
ASMOKE eliminator, designed and

developed at the Fuel Research Station
of the Department of Scientific and Industrial
Research, was on show at the Engineering and
Industrial Equipment Exhibition held recently
at the Royal Horticultural Hall, Westminster.
Fitted to an ordinary boiler, it has been found
to save at least to per cent. of the fuel con-
sumed, at the same time eliminating much of
the smoke which pollutes the atmosphere and
wastes fuel.

The smoke eliminator is a simple furnace
door which regulates the flow of air over the
fuel bed. By allowing the usage of the maxi-
mum amount of combustible gas the eliminator
is making a great contribution to the fuel
saving campaign, still a vital factor in national
economy.

WATCH , YOUR
DUSTBIN.

Waste paper, cartons,
cardboard should be
kept separate, dry and

clean for salvage.
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QUERIES
ENQUIRIES

1

A stamped addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on page 96 (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 quei-ies to the Editor, PRACTICAL
MECHANICS, Geo. Newnes, Ltd., Tower House,
Southampton Street, Strand, London, W.C.2.

Puncture -sealing Preparations
T UNDERSTAND that there is a liquid Compound

which is injected into pneumatic tyres and
which has the property of effectively sealing small
punctures as they occur.

Would you plOase let me know the formula,
method of manufacture on a small scale, quan-
tities to use and method of filling, etc. ?

Would the use of such a compound be effective
over a long period of time, and would it be safe to
use with all types of valve ?-B. J. Jackson
(Coventry).

PUNCTURE -SEALING preparations have been
marketed for many years, and many varieties

have been advertised. We cannot, of course, initiate
you into the manufacture of these compounds, nor can
we, in common fairness, reveal proprietary formulae
in respect of these compounds. For such purposes
you will have to make your own trials and experiments.

In general, however, a puncture -sealing compound
is injected into the inner tube (through the air valve),
and it acts by providing a temporary filler for any
smart puncture which may afterwards occur. Note our

- emphasis on the word " small." There is no puncture -
sealer which was ever intended to prevent or rather,
to seal up a really bad puncture.

A characteristic formula for a puncture -sealing
preparation is:

. Bentonite (or China clay) too parts (by weight)
Magnesium oxide 2 53

Fine asbestos powder 50
The above to be made into a thin cream with water,

and injected into the inner tube.
Another type of puncture -sealing compound has the

composition :
Castor oil Alb.
Talc tT.oz.
Wood flour xi oz.
Water Alb.
Gum arabic epz-
Benzene 1 oz.
Clove oil 1/16 oz.

Dissolve the gum arabic in the water. Mix the castor(
oil, clove oil and benzene. Add the gum arabic solution
to this mixture. Then work in the remainder of the
ingredients.

These puncture -sealers may be used with all types of
valves, but it cannot be said that they can be guaranteed
to remain effective over long periods.

Restoring Finish' of Brass Plaque
WILL you kindly inform me how to restore

the original finish of a brass plaque that
has become tarnished due to age ?-W. J. Barker
(Prestwich).
WE take it that the brass was bright -lacquered, in

which case you will have to remove the old and
deteriorated lacquer coat on the plaque by boiling the
whole article in a solution made by dissolving t part
of caustic soda in 4 or 5 parts of water. The plaque
will be effectively stripped and degreased by this
treatment.

It will now have to be polished with a fine abrasive-
metal polish will do-and placed in an oven so as to
become just perceptibly warm-nor hot.

In this condition, the transparent or golden lacquer
is thinly applied with a brush. It dries very quickly.

You can purchase these transparent and coloured
lacquers from the jewellers' and clockmakers' shops in
the Shudehill district of Manchester. Alternatively,
you can make up the following transparent lacquer for
yourself, obtaining the necessary materials from
Messrs. J. W. Towers & Co., Ltd., 44, Chapel Street ,
Salford (near to Victoria Bridge) :

Transparent celluloid (film scrap) 15 grams.
Ethyl acetate .. 57 c,cs.
Amyl acetate .. 25
Xylene.. 60
Benzene 40
Boiled linseed oil .. , 8 1,
Tricresyl phosphate .. . ,

(or dibutyl phthalate) .. 3
Ethyl alcohol .. 26

(Industrial or meth. spirit)

Removing Green Stains from a Bath
OLTLD you please suggest any methods ofC removing green stains from a bath ? These

stains are directly underneath the geyser, and I

If

presume that they are copper oxide stains-the
underneath parts or the geyser were quite thick
with corrosion, due, I think, to the fact that the
tap was incorrectly adjusted and the geyser
continuously overflowing during use.-A. Austin
(Northampton).
YOU do not tell us what type of surface finish your

bath has, whether it is a painted or porcelain
surface. On the type of surface depends to some
extent the treatment which should be applied for the
removal of the green stains.

The stains in question are not due to copper oxide,
but to a copper salt of variable composition. It is just
possible that the copper compound may be soluble in
petrol or paraffin, in which case a cloth saturated with
either of these liquids will remove them.

If riot, you should make up a solution of ammonia
by diluting 2 parts of strong ammonia with one part
of water. Apply this with a clean cloth repeatedly
to the stained areas, and, if possible, keep the ammonia -
charged cloth in contact with the stains for some time.
The ammonia will turn the stains blue, but the blue
compound will be soluble, so that a good application
of hot water will bring much of the colouration away.
Repeated application of this method should clear the
stain entirely, although ammonia will soften a painted
or paint -enamelled surface.

If the bath surface is of porcelain, and if, owing to a
roughness or undue porosity of the surface the stains
have formed below the porcelain or in it, they will be
very difficult to eradicate. In this event, use strong
ammonia and apply it repeatedly, day after day,
subsequently washing it away with plenty of water.

Readers are asked to note that we have
discontinued our electrical query service.
Replies that appear in these pages from
time to time are old ones, and are pub-
lished as being of general interest. Will
readers requiring information on other
subjects please be as brief as possible
with their enquiries.

Only in this manner can the stains be removed, or, at
least, very much lessened.

Re -silvering a Mirror
T. WISH to re -silver a mirror that has becoma

clouded with patches of damp. Can you give
particulars of a method for removing the old
coating and putting on a new one ?-R. Hughes
(Watford).
GLASS silvering is no easy job, and it should not

be tackled lightly. It calls for care in working
skill and experience. However, for your information,
here is the process:

The old silver is removed from the mirror by means
of strong ammonia or water dilute nitric acid. After
the silver has been removed the glass should be cleaned
with a paste of chalk and water, rinsed in water and
then completely immersed in water until the silvering
mixture is ready.

The silver solution is made up in two separate
liquids :

(a) Silver nitrate, 6 grams.
Distilled water, 75 c.cs.

To the above solution add ammonia drop by drop. A
copious precipitate will be formed. On continuing to
add ammonia this precipitate will re -dissolve, and the
ammonia addition (drop by drop) should continue
until the precipitate has just re -dissolved (but no more
than this).

(b) Glucose, to grams.
Distilled water, too acs.

Mix equal parts of (a) and (b). The mixed liquid is
poured into a tray large enough to hold the mirror to
be silvered or, alternatively, it can be poured directly
on to the back of the glass.

' Just before silvering, the glass.is flooded over with a
to per cent. solution of tin chloride (stannous chloride)
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(i.e., to parts of tin chloride dissolved in too parts of
water). The tin chloride solution is drained away and,
without further rinsing, the glass is immersed in the
silvering liquid or the latter is poured directly on to
the glass. The tray (or the glass) is heated by the
steam from a vessel of boiling water. Care must be
taken to see that an equal heating is obtained. Within
a minute or two the silvering begins and it is ,usually
complete in about six minutes. The mirror is then
carefully rinsed in water and allowed to dry in the air.
Heat must not be used for this drying.

It is of the utmost importance that at all stages the
most scrupulous cleanliness of hands, liquids and
dishes is observed. The slightest trace of grease,
dirt or oil will ruin the silvering operation or will give
rise to silvering which is not adherent to the glass.
The tin chloride treatment can be omitted if desired,
but it aids the good adhesion of the silver film to the
glass and it improves the whiteness and brilliancy of
the mirror.

Polished Surface on Cement work
CAN you advise me on how to get a good polished

surface on cement plaster work ?
I waist to leave the surface of the cement work

without the use of a finishing coat of Keene's
cement, but with as good a surface finish.-
G. E. Simper (Beccles).

IT is very difficult to get a really good polish on
cement plaster work. In fact, it is next to im-

possible. Your best plan is to rely _.on the gentle
abrasive properties of a paste of Portland cement and
water. Rub this well on to the surface of the plaster
work with a smooth pad, rubbing in straight lines only
-either up or down or sideways. A little finely -
powdered brick may be added to the cement paste and,
finally, a paste of whitening may be used for giving
the maximum smoothness to the surface.

Hypersensitising a Film
COULD you please furnish me with answers

to the following queries :
(i) Is it possible to hypersensitise a film after

exposure, and before development, using mercury
or mercury vapour ? If so, under what condi-
tions and in what quantity ?

(g) Is it possible to hypersensitise a film before
exposure by any method, and how ?

(3) possess several negatives which are unsuit-
able for enlargement, due to harsh grain, caused
by using an M.Q. " Universal " developer. Is it
possible to process the negative in any way, in
order to obtain a fair degree of " fine grain " ?-
E. A. P. Swainsbury (Dulverton).

SOME
workers have stated that they liave obtained

hypersensitisation of plates and films after
exposure and before development by treatment with
mercury vapour, but we consider that the degree of
hypersensitisatihn thus obtained is more imaginary
than real.

However, for what it is worth, the treatment recom-
mended is to expose the plates (after light exposure
in the camera) to the vapour of mercury for from four
to six hours, the plates being secured to the inside lid
of a light -tight wooden box on the bottom of which is
a porcelain dish containing a little mercury. The
entire box should be maintained at a temperature o:
about 3o deg. C. to permit of the appreciable volatili-
sation of some M the mercury.

The post -exposure hypersensitisation is considered
to be brought about by the preferential adherence of
particle:: of mercury to the light -struck areas of the
emulsion.

(2) A similar treatment has been recommended for
the hypersensitisation of a plate or film before exposure
in the camera. Alternatively, treatment with very
dilute ammonia has been recommended for the same
purpose. In this case, the unexposed plate or film is
bathed for to minutes in a very weak solution of ammonia
-say, t part ammonia in zoo parts of water. It is
dried slowly in total darkness and then exposed within
a day.

The speed of plates can be increased about 25 times
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"PRACTICAL MECHANICS" COMPRESSED -AIR MODEL AERO ENGINE.* New Series.

No. 3. 5s.
" PRACTICAL MECHANICS " " SPORTS " PEDAL CAR.* New Series. No. 4. Is.
F. j. CAMM'S FLASH STEAM PLANT. New Series. No. 5. Is.
" PRACTICAL MECHANICS " SYNCHRONOUS ELECTRIC CLOCK. New Series. No. 6. 5s.*
"PRACTICAL MECHANICS" ELECTRIC DOOR -CHIME. No. 7. 3s. 6d.*

" PRACTICAL MECHANICS " £20 CAR ==
(Designed by F. 1. CAMM), -

Its. 6d. per set of four sheets. =.

" PRACTICAL MECHANICS " MASTER =
BATTERY CLOCK*

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

SPEEDBOAT
Its. 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, =
E Southampton Street, Strand, W.C.2. =
..."-

An* denotes constructional details are available, free, with the blueprint. =
MiliiiilliiillillilliiiiIIIIIIIIIIIIIII 1111111111111111111111111111111 irnillillill111111111111i11111111111111111111111:11111111111111111111111111111111111111M111117

SUPER -DURATION BIPLANE*
Full-size blueprint, 2s.

The l-c.c. TWO-STROKE PETROL ENGINE*
Complete set, 7s. 6d.

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.
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by bathing the plate or film in a dye solution containing
silver. At the same time, the plate or film, if it is non-
orthochromatic, becomes partially colour -sensitive
(but not to red).

The stock silver solution is made up as follows :
Silver nitrate, 25 grains.
Distilled water, 1 oz.
Hydrochloric acid, to minims (or drops).
Strong ammonia, 2/ oz.

Mix in the order named. The addition of the hydro-
chloric acid will create a copious precipitate of silver
chloride which will re -dissolve on the addition of the
ammonia.

For use, prepare the following bath:
Distilled water, 18 oz.
Stock silver solution (as above), 5 minims

(or drops).
Pinacyanol solution (i in 1,000), i8 minims

(or drops).
The plates or films are bathed in this solution for

five minutes (in complete darkness), after which they
are dried. After this treatment, the material must
be exposed within a fortnight.

Pinacyanol solution (or pure pinacyanol) can be
obtained from Ilford, Ltd., Ilford, London, or from
Kodak, Ltd. (Wratten Division), Kingsway, London,
W.C.z.

(3) It is not possible to decrease the grain size of an
existing negative. You may, however, minimise it in
an enlargement, either by using a condenserless enlarger
or by placing a sheet of ground glass behind the negative
in the enlarger. Use a light of low intensity (with
correspondingly increased exposure) and a lens of
maximum aperture. These conditions will all tend to
decrease the graininess of the enlargement.

Another way is to copy the enlargement on a reduced
scale and then enlarge the copy negative.

Cleaning Tiles
T HAVE a multi -coloured, mosaic -patterned,
I. tiled porch which has become badly soiled and
discoloured due to workmen engaged on rebuilditig
on the premises treading cement, plaster, etc.,
in and cut of the house.

I would be greatly obliged if you could tell me
of some method whereby these tiles could be
cleaned and restored to their original state. I
have tried scrubbing with soap and hot water,
various proprietary brands of soap powders and
scouring powders, but all to no avail.

The majority of the tiles still retain their
original smooth surface though others seem to
be scratched.-K. C. Thomas (Upper Eastville).
YOUR best plan is to brush over the tiles a mixture

of equal parts of hydrochloric acid and water.
This will remove mineral matter, and if the action
is too slow you can use the acid undiluted. If possible,
do not let the acid make contact with the cement
between the tiles, and after a few minutes remove the
acid from the tiles by swabbing off with a wet rag. This
treatment together with a little abrasive treatment by
means of a medium fine glass paper will remove the
mineral matter.

The paint may be removed by repeatedly rubbidg
over it a rag soaked in benzene. Distemper will not
respond to this benzene treatment, but may be removed
by abrasion.

Soaps and powders are worse than useless for the
job. If the tiles have been badly scored and scratched
we are afraid that there is nothing you can do about
them-other than replacement. You will probably
find that the mineral matter has been ground into the
surface of the tiles and it is precisely here that the careful
hydrochloric acid treatment should be successful.

Casein Glues
CAN you inform me of any books giving informa-

tion on the manufacture of casein glues ?
Also, is there any way of preventing the softening
which takes place when such glues are immersed
in water ?-A. Thomas (Trowbridge).
LITERATURE on the practical aspects of casein

products is very sparse. The only books which
we can trace on this subject are the following:
Sutermeister and Browne: Casein and its Industrial
Applications. 1939 (32s. 6d.); C. H. Teesdale, Modern
Glues and Glue Testing (6s.). (Figures in brackets
represent pre-war net prices.)

It is just possible that Messrs. Wm. Bryce, 54,
Lothian Street, Edinburgh, might be able to obtain
an American book on this subject for you.

To some extent, surface softening of a casein product
when placed in water may be prevented (or lessened)
by treatment of the material with formalin. Dilute
z volume of commercial formalin solution with
3 volumes of water. Brush this solution on to the
casein surface and allow it to dry.

Electrolyte for Iron Plating
T SHALL be glad if you will give me some

information concerning the solutions required
for iron plating.-F. R. Cannon (Coningsby).
THERE are several solutions which can be used for

iron plating. One of the simplest and the most
popular is the following :

Ferrous ammonium sulphate arlb.
Water .. t gallon

The solution is used cold with a voltage of between
2 and 6. A current -density of from 6 to to amps. per
square foot of plating surface is used. The anode can
be wrought iron or stainless steel.

This solution deposits pure iron on the cathode.
It has been much used for building up the dimensions
of worn machine parts.

You will be able to obtain all requirements for this
plating process from Messrs. Wm. Canning and Co.,
Ltd., Great Hampton Street, Birmingham.

A useful book dealing with this topic is " Electro-
plating," by S. Field and A. D. Weill (Pitman, 15s.
net).

Rewinding a h.p. Motor
T HAVE a h.p. motor, originally intended for
1- 230 volts D.C. ; it is built'up of laminations,
all except the end plates. There are no windings
on it at present and I wish to rewind it to run on
A.C. 23o volts 5o cycles. '

The length of the armature is lain. ; diameter
of the armature, 2jin.

There are 15 slots (fin. deep) and 3o commu-
tator segments. I enclose a sketch of the field
magnet. The amperage on the D.C. 230 volts was
1.2 amps. I would be much obliged for the winding
data as I have met with no success after two or
three attempts at rewinding.-G. Roughley
(St. Helens).
WE suggest each field coil be wound with t15 turns

of 22 s.w.g. S.S.C. enamelled wire, the two
coils being connected in series so as to create poles of
opposite polarity, and in series with the armature. The
armature should have 15 coils, each with 112 turns of
29 s.w.g. D.S.C. wire, a loop being brought out from the

6546cha.

Colouring Teazel Heads
POULD you please tell me how to :colour teazels
"-- red, green and purple ?-D. Potter (Chesham).
TEAZEL heads are usually painted for decorative

purposes, a cellulose paint applied very thinly
being the most suitable for this purpose. With care,
however, they can also be dyed. For this purpose, the
teazels are slowly dried until they are of a light -brownish
colour. They are then dyed in a strong dye bath. Any
household dye can be used for this purpose, but the
dye solution should be double the usual strength.
The teazels should be immersed in the dye bath cold.
The bath should be slowly warmed to a temperature at
which the fingers cannot comfortably be held in the
bath. After this the bath should be allowed to cool
and the teazels removed and well. rinsed.

Even if the teazels are to be painted with a celulose
paint they must be slowly dried before treatment.
Freshly gathered teazels are not suitable for painting
or dyeing.

Polished Concrete Floor
T HAVE a small concrete floor which has a good
1 smooth surface and is practically dust free.
How can I treat it in order to give it a perfectly
smooth surface which would take a non -slip wax
polish ?

Field 'magnet for a 11- h.p. motor (G. Roughley).

centre of each coil for connecting to the commutator.
Use a coil span from slots r to 8, etc.

With the armature placed so that slots t and 8 are
equi-distant from the centre of one pole face, number
the commutator segment on which the nearest brush
lies, number 2. Clockwise numbering -at the com-
mutator end. For reversible operation connect the start
of the coil in slots t and 8 to segment t, the loop to
segment 2, and finish of the coil to segment 3. Connect
the start of the next coil in slots 2 and 9 to segment 3,
the loop to segment 4, finish of the coil to segment 5,
and so on. For fixed clockwise rotation at the com-
mutator end add 2 to the numbers given above for the
coil connections, and for fixed counter -clockwise
rotation subtract 2.

Parchmentising Paper
CAN you supply me with details for making

imitation parchment of a light shade, and
also the darker buff shade as used for lampshades,
etc. ?-H. J. Watts (Bristol).
THERE are two ways of parchmentising paper:

(a) The Sulphuric Acid Method. With this
method, the- paper is immersed for to seconds in pure
sulphuric acid of 77 per cent, strength (specific gravity
1.7) at a temperature not exceeding 17 deg. C. The
paper is afterwards well washed and allowed to dry
without heat.

This is a cheap method of parchmentising paper, but
it will work satisfactorily only with good quality paper.
If the paper is of poor quality, it will become blackened
or browned.

(b) The Thiocyanate Method.-This is an excellent
method which is well under control and which can be

.applied to all types of paper.
Equal parts of calcium thiocyanate and calcium

chloride are dissolved in water in amounts sufficient to
make up a solution having a boiling -point of 155-
157 deg. C.

The paper isimmersed for 30 seconds in this solution
at a temperature of 130 deg. C. It is then washed, dried
slowly and ironed with a hot iron or hot rollers.

Please note that all the temperatures and solution
concentrations detailed in the above methods must be
adhered to rigorously, otherwise the results will suffer.

Calcium thiocyanate is manufactured by The
Manchester Oxide Ca., Ltd.Niles Platting, Manchester,
to. These people were interested in the application of
calcium thiocyanate to the parchmentising of paper,and
some years ago they published a booklet entitled
" Practical Effects of Calcium Thiocyanate on Cellulose."
If you can get a copy of this it would be of great help
to you.

Possibly the above firm might be willing to supply
you with the mixed calcium thiocyanate-chloride
solution ready for use.

Can you give me the
recipe for a suitable
polish, and details of
where to obtain the in-
gredients?-J. F. Gooding
(Loughborough).
V your concrete floor
:a. is as you say, smooth
and flat, it will not require
any treatment previous to
applying a wax polish,
although, if you wish, you
can give it an application
of size water (size 5 parts,
water 95 parts) in order to
fill up the pores and to
prevent the wax from seep-
ing therein. After drying,
the polish can be applied.

A wax paste polish can be
made by dissolving 15 per
cent. paraffin wax and 15
per cent. of beeswax in
70 per cent. of white spirit.
Waxes are not easy to get
hold of at the present time
and the usual wholesalers
will not sell them in small
amounts. We suggest that
your inquiry should be

made to a good chemical supply house such as Messrs.
W. & J. George & Becker, Ltd., 157, Great Charles
Street, Birmingham, 3, or to Messrs. Vicsons, Ltd.,
Pinner Road, Harrow.

White spirit, too, is difficult to obtain. If you cannot
get it from your local garage, you can use ordinary
paraffin in its place.

We think in your case that you would get better and
easier results if you applied to your concrete floor
a wax colloidal preparation, such as Autogloss,
which is manufactured by British Asphalt & Bitumen,
Ltd., The Docks, Preston, Lancs. Another preparation
of a like kind is Sposs, which is prepared by Simmons
Products, Ltd., Trading Estate, Slough.

" Tazving" and " Currying" a Sheepskin
T SHALL be glad of any information you can give

on the following subject :
I wish to use a sheepskin as a rug, but so far Ihave not been able to soften the skin to the

texture of the commercially -sold article. I would
be grateful if you could tell me of any process bywhich I can achieve this condition,.4,

I have already scraped and washed the sheepskin
-A. Macdonald (Epsom).
SINCE you have already scraped the skin, we presume

that you have got it in a perfectly clean condition,
free from flesh, fat, loose tissue and so on.

What you have now to do is to " taw " it.
This is done by immersing the skin in a solution
containing rib. common alum and )lb. salt per gallon.
Place in the solution about quarter peck of bran,
and immerse :the skin, allowing it to remain therein
for a day or two, during which time the bran will swell
considerably. This preserves and cures the skin, the
" [awing " being completed when a clean white line is
seen when a part of the skin is sharply folded over and
pinched between the fingers.

The skin is now removed from the liquid, allowed to
drain and stretched on a wooden frame or over a door,
and " curried." This operation is effected by scraping
the skin in every direction with a blunt knife, the
purpose of currying being to ensure the removal of all
remaining dead tissue.

Finally, after the skin has been allowed to dry slowly
(slow drying is important), every square inch of the
skin is taken between the fingers and rubbed, kneaded
or otherwise worked until it becomes softand pliable.
This is a job requiring much patience, but it is essential
if a good skin is required. It is advisable to rub a
little neatsfoot oil into the skin at this "stage in order to
help in its softening. Do not, however, overdo the
oiling so as to make the skin actually sticky. Castor
oil may be used instead of neatsfoot oil, and so, also,
may olive oil.

1
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ELECTRADIX RADIOS
FOR FIRST-CLASS BARGAINS

RESISTANCES. Panel mounting, wire
wound 10 ohms, I amp., 216. R.I.58 ohms,

I amp. Radial type with
laminated arm, carbon tip
contact. Polished knob and
dial, a precision job, 716.
Variable slider resistances
6( ohms, 6'i amps.. 1716,
14 ohms, 5 amps., 251-.

WIRELESS CONTROL UNITS, ex-
R.A.F., contain Yaxley switch and knob,
connection strips, fuse and bolder, coil
socket and connections, 216, postage 9d.
larger model with 2 Yaxley switches and
pilot lamp, 41-, plus II- postage.
SWITCHES. Dewar Key switches, 7 -
pole C.O. with top plate, 51-, Lucas B -way
switch box, 316, 6 -way, 3!-.
MORSE KEYS. Here is the Key you
have been waiting for, a solid job for the
Transmitter, bakelite base 3in. x Itin.
insulated arm and large knob, heavy adjust-

able back and,
front contacts,
smooth action,
beautifully made
and scientifically
designed with
length of heavy

insulated cord and Jack plug, 211-. We
have also a lighter model of similar design
with brass arm and insulated knob (without
cord and plug), 151-.

DYNAMOS. 12 volt 10 amp., enclosed,
1,400 r.p.m. as new, £2.5.0. 30 volt, 5 amp.,
1,500 r.p.m., 64.10.0. 50170 volt 10 amp.,
1,000 r.p.m. shunt wound, £15. 12 volt,
30 amp., 2,000 r.p.m., £4. 24 volt, 30 amp.,
2,000 r.p.m., £5.
HAND MAGNETO GENERATORS.

4 or 5 magnet type.
Approx. output
120 v., 50 IT a.
A.C. perm. Steel
magnets, wound
armature, driven
by gearing in
handle. As new,
1216, postage

METERS. Iron clad 4in. S./B. meters.
0-40 amps. and 0-50 volts A.C. by G.E.C.,
451- each. Sin. 11C ammeter, 0-14 A.C,
SIB type, 501-. Crompton IIC switch-
board meters, 6),,in. x 65in. x 4in., with
lamp on top to illuminate dial. 0-50 amps.,
601-. 0-75 volts, 551-.
DIMMERS. Panel dimmers, totally
enclosed, for valves, small light control
or safety switches on test circuits, 100
ohms !, amp. or 50 ohms, i amp., 216.
MOTORS. 50 volt A.C. series wound,
totally enclosed motors 1112 h.p., 2,500

r.p.m., shaft ext., at both
ends and fitted clutch, £3.
110 volt D.C. 1112 h.p.,
1,50012,000 revs. needing
minor repairs, IS/-. Bulk-
head Fan motors only.

1101220 volts, 351-.
SEWING MACHINE MOTORS. 230
volts A.C.ID.C. square construction, totally
enclosed with pulley, belt and bracket,
£4.10.0.
MOTOR BLOWERS, by Keith Black-
man, 24 volts D.C. 5in. inlet and 5in. outlet,
LS.
TELEPHONES. Wall type constructors'
parts, ex-G.P.O., comprising cabinet 8in.
x 6in. x 3in., bracket mike, transformer

and condenser, mug. bell,
switch -hook and contacts, hand
mug., ringer P.O. type receiver
terminals and connection
diagram, 351- per pair.
HAND COMBINATION
TELEPHONES. Ex-P.O.
stock Mike and receiver as

illustration, bakelite body with
switch and long 4 -way cord,
1St- each, 251- pair. Ex-G.P.O.
moulded bakelite sound power

hand corns. with switch cord and plug,
211- each, 401- pair.
MAGNETS. D.C. Electric magnets,
weight 10 oz., lift on 2 volts IL lb., 4 volts
3 lb., 6 volts 4 lb., new, surplus, 716 each.
Permanent powerful flat bar magnets,

x lin. x On., drilled 2 holes each
end, and any pole pieces, 21- pair. The
wonder Midget magnets. Alni perm. steel
disc. ; diam.,r in. thick, with 31I6in.
centre hole, 316 each. Large stock of
Horseshoe magnets. Send for special
Magnet Leaflet, " P.M."
PARCELS. 10 lb. useful oddments for the
junk box. All clean, dismantled from
Government and other surplus apparatus,
717 post free. (Not for Overseas buyers.)

Please include postage for mail orders.

ELECTRADIX RADIOS
214, Queenstown Road, London, S.W.8
cai"-' Telephone : MACoulay 2159.

QUALIFY FOR

BETTER POST
by Post!

Let the most progressive, most successful College in
the world coach you by correspondence. Choose your
career or be advised by us. We take a personal interest
in all our students and provide the friendly individual
training that quickly leads to success. Make the first
move NOW -write for free particulars.

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

Modern Business Methods
Builders' Quantities
Building, Architecture and Clerks

of Works
Cambridge Senior School Certi-

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

If you do not see your own
any subject.

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

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

(City and Guilds)
Television
Transport Inst. Examinations
Viewers, Gaugers, Inspectors
Weights and Measures Inspectors
Welding
Wireless Telegraphy and Telephony
Works Managers.

requirements above, write to us on
Full particulars free.

COUPON. CUT THIS OUT
IF YOU ATTEND TO THIS NOW IT MAY MAKE
A WONDERFUL DIFFERENCE TO YOUR FUTURE

a MIN VIM =131 NNW MEM NMI - MEM a =IN - MIN

I DEPT. 76 THE BENNETT COLLEGE LTD.
SHEFFIELD, ENGLAND.

Please send me (Free of Charge)

Particulars of

Your private advice about

NAME

ADDRESS

L - I=

PLEASE WRITE IN BLOCK LETTERS

1 (Crass out line
which does not

apply.)

I
1

II

li

I

I
I
I

I
I= In I= a =I ES al

SENSATIONAL OFFERS: -
Attractive ex-
R.A.F. Chalet, as
illustrated, simi-
lar to a caravan
body, with Wheel
arches. Size 1011.
long, 7ft. wide,
if t. high. Con-
struction is
of light steel

shestos sheeting,
damp -prone weatherproof, sweat -proof walls,
tropicalised and fitted with ventilator. Single
door, sliding windows on all sides. Cross
strapped with steel to enable to be slung with
a cran. Our price 1100, delivered to nearest
station.e

Ex-W.D.
BINOCULARS
Dollond, Kershaw. 11

Ross, Ranch and
Lomb also French
and German makes from 5 Gas., plus 2x. 6d.
posiage and peeking. Cases 7x. 6d. extra.
Mon.', 2217s. Ed. each.

Ex-R.A.F. NEW
FRACTIONALtv-j,

ELECTRIC

MOTORS
8 h.p., suitnble for A.C. or D.C. Main. Voltage
200-230,05,. each, plus 5a. carriage and porting.

Ex-W.D.
BICYCLES
including makes
such as Raleigh.
B.S.A., etc.
Gents' 12 155.06.
each, Ladies' £3 5a. Od. ,nth; ph® carriage
op to 200 miles 7s. 6d.. over 200 miles 12s.

Ex-R.A.F.
ASTRO COMPASS

used by ILA. C., cost £24. 1;x-
celient for teaching navigation,
suitable for sea -smuts, R.A.F.
cadets, complete in boa with full
instruction book. 105. 6d.,
plea 2s. 6d. postage and parkibg.

SCIENTIFIC INSTRUMENT CO.
Dept. It, 174, Hook Road, Surbiton, Surrey.

Elnabridge
Also Dept. It, Ridgway Garage, 20, Thornton
Road, Wimbledon, S.W.19. Wimbledon 1631

Wot?
\No Lathe!"

by K. N. Harris

who tells you how to
build your own

There is a saying that it " takes a
lathe to make a lathe." In his
brilliant and lucid article, K. N. Harris
blows this defeatist attitude sky-high.
By following Mr. Harris's instructions
in the current issue of Modelcraft
Magazine, you will find that you open
up whole new fields for yourself in
future modelmaking and other work,
as well as setting yourself a satisfying
task for the autumn. This is just one
article in an exceptionally interesting
number, with a List of plans, kits and
accessories longer and more tempting
than ever. Make sure of your copy
now.

Modelcraft
MAGAZINE (k LIST

Se7p)teilb-er Issue

(No. POST FREE

(or from your model shop)

)1.111reoll isasi! In tor Lift oil' id,
London.
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HEADPHONES WHICH
UPHOLD BRITISH PRESTIGE

TYPE K '

S. G. BROWN, Type 'K '
Moving Coil Headphones, supply
that High Fidelity Reproduction
demanded for DX work, monitor-
ing and laboratory purposes, etc.

OUTSTANDING
CHARACTERISTICS

D.C. RESISTANCE 47 Ohms.

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

SENSITIVITY, 1.2 x 10-12 watts at I kc.
.0002 Dyneic,ne.

PRICE £5.5.0 PER PAIR

Your local dealer can supply.

Descriptive Literature on request.

For details of other S. G. Brown Headphones (prices
from 30/- to 631-) write for illustrated Brochure " P.M."

Telephone : Watfcrd 7241

SHAKESPEARE STREET, WATFORD, HERTS.

imememimmins

SIR WM. BURNETT L CO. (CHEMICALS)- LTD.
GREAT WEST ROAD, ISLEWORTH, MIDDLESEX
BELFAST TORONTO MELBOURNE
JOHANNESBURG WELLINGTON N.Z.

LABORATORY APPARATUS
From Stock

100g BALANCE, sensitivity I mgm., with
rider beam and mahogany base, without
case, £6 ISs. Od.

2SOg. BALARIlltE, on board, £10.

200g. ANALYTICAL BALANCE, sen-
sitivity 0.1 mgm., complete in mahogany
case, £38.

We can offer most items from Stock of
" PYREX " brand Laboratory Glassware.

Laboratory Metalware :
BUNSEN BURNER, 7/16in., 2618 doz.,

31 -each.

TRIPODS, 50,. triangle, 241- doz.,
216 each.

RETORT STANDS, CLAMPS,
BOSSES, etc., etc.

STUDENTS write Dept. ES for Apparatus
and Chemical List enclosing stamp.

Book " Easy Home Chemistry," 2I -
Offices and Showrooms :

VICSONS LTD.
148, Pinner Road, Harrow, Middlesex

UNDerhill 0906

The Hallam
'Super Nine Engine

EASILY MADE FROM OUR CASTINGS

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

Aeroplanes, Boats and Race Cars.
Send 6d. for New List.

WOW

MODEL ENGINEERS
FOR THE TURNER :

Lathes, 31 and 41 S.S. Bench Millers. Drilling Machines..
Hand Bench Shaping Machines.

FOR THE WOODWORKER :
Wood Turning Lathes, 2f" and 510 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.

TELESCOPIC
DINGHY MAST

(ex-R.A.F.)
Telescopic Aluminium, l5in. long,
opens to 9ft. Terrifically strong,
Yet weighs less than fib. Makes
ideal fishing -rod, etc., 10(13 post
free.
GLASS PRISMS, small, as
fitted in opera glasses, etc.,
1/6 pair.
MAINS OR BATTERY MOTOR
Fitted with reduction gearbox,
ideal for driving small to
medium size models. Runs off
6 or 12 volt batteries, or 200-230
k.C. or D.C. mains.
Size approx.
8in. x 4in. x 41n.

Post free, WI-
MERRIBULL PRODUCTS,

44, Cromwell House, , Wood End,
Green Road, Hayes, Middlesex.

6gpt.

" PER IMET " EL ECTR ODE SOL-
DERING and BRAZING TOOL.

Operates from 4 or 6 Volt Accumulator
or Transformer.

Price 15/, post free.
MAINS TRANSFORMER. 3 Heats.

55/, delivered.
HOLBOROW Bi CO.. 71, Weymouth

Bay Avenue, Weymouth.

PERFECT PASTIMES
Modern Materials for

CRAFTS AT HOME
Plastercraft - Leatherwork - Lamp-
shade making - Plastics Models -

Toys - Patterns.
Send II- for specimen copy of the
Magazine Craftworker and Catalogue
of instructions, tools and materials.

HOMECRAFTS (Dept. 2),
Albion Street, Broadstairs, Kent

COMPRESSORS ! !

UNREPEATABLE OFFER!
SMALL AIR COMPRESSOR units
suitable paint spraying, tyre inflation,
etc. Can be driven by I h.p. motor or
treadle. £3 18s. fkl. Post paid. COM-
PETITION CARS, LTD., " The Old
Maltings," Nayland, Nr. Colchester,
Essex.

ELECTRIC ENGRAVERS.-Powerful
instruments in cylindrical case, on
stand with spring attachment and
switch. Suitable for dog collars, tool
marking, etc.. 4-6 volt model, price
50/- A.C. Mains model, 200-240 volts,
60/- A.C. *Engraver only. 50/ -
TELEPHONE SETS, comprising 2
G.P.O. hand 'phones, 2 bells. 2 pushes
and 80ft. twin wire. Price 65/-, post
free. Single instrument. 25/8.
6 inch Brass Brackets, fin, 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, 11/6. Illustrated
list, 6d. Carbon Diaphragm
1/ -.each and carbon granules 6d. packet.
BATTERY CHARGERS FOR A.C.
MAINS. FOR CHARGING 2 -volt aces-
mulators at I amp. Parts with diagram,
12/6. Complete 21/6: Postage 100.
FOR TRICKLE CHARGING CAR
CELLS, parts with diagram. Output
II amps. for iv. cells, 30/- 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. 41t. cord.
Price 301,
ECONOMIC ELECTRIC CO.,
64, London Road,- Twickenham,
Middlesex. Tel. : POPesgroye 1318

JUBILEE WORM DRIVE
HOSE CLIPS

The long -life
clip with the

ever -tight
grip

The Best Knon n
For

Radiator Joints,Air, Oil and
Water Hos c

Joints
We guarantee a

Tight Joint

L. ROBINSON & Co.
25, London
Chambers,

GILLINGHAM, -KENT



If you wish to pass through a toll-
gate, which is represented by this
sign on your Ordnance Survey map,
you will have to pay. Originally,
the toll system was widespread.
But of recent years, toll -gates have
become fewer in number, until
to -day the practice lingers only on a
few privately -owned bridges and
stretches of road. At Sandwich in
Kent, for example, the famous toll-
gate and Barbican is still used. Some
of its picturesque atmosphere may
be imagined from the illustration.

(13-cori DUNLOP
H

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.
Latest Radio Publications. Full Range

Available.

Send stamped addressed envelope for
comprehensive lists. Trade supplied.

POST RADIO SUPPLIES
33, Bourne Gardens, London, E.4.
Callers to 395, Queensbridge Road,

Dalston,

WHY NOT YOU?
Hundreds of Amateurs have

made up my

LATHE
with great satisfaction from
diagrams and instructions

supplied.

Only 3/6, post free.

P. M. BARHAM, Bridge
Avenue, St. Sampsons,

Guernsey, C.I.

PLASTIC /101ULDINGA !
An INTRIGUING HOBBY or a PROFITABLE BUSINESS ! !

Any Plastic articles-from Brooches to Radio Cabinets can be
moulded in a beautiful range of colours by means of " PLASTICAST "
-a liquid Thermo Setting Plastic. The necessary moulds are readily
and easily made from " PLASTIMOULD." This material forms
perfect flexible moulds by pouring over the required pattern.

Send 2d. stamp for full details and instructions.
" PLASTIMOULD "-1216 per lb.
" PLASTICAST "-2 oz. 21-, 4 oz. 316, 8 oz. 516, 1 lb. 916, 10 lb.

containers 716 per lb.
ACCELERATOR. For setting PLASTICAST-216 (sufficient

for I lb.), 516 (sufficient for 3 lbs.).
Please allow 1/6 extra on orders for carriage.

Now available : The British equivalent of the Dynalet. £6 I3s. 6d.,
including carriage. Weight 20 ozs. Static thrust 3lbs 2 h.p.,
at 125 m.p.h. Orders taken in strict rotation.

SO Lell AFT PItODL1CTS,
372, Portland Road, Hove, Sussex. Phone : PORTSLADE 7204.

RADIO -CYCLE -SERVICE
RADIO. We specialise in supplying complete kits and individual component
parts for all circuits described in this journal, and other technical publications.
Send 2Ld. stamp for list of our Practical How -to -Build -it Books, complete instruc-
tions and designs for the HOME CONSTRUCTOR.
CYCLES. We undertake complete overhauls, cycles resprayed, bright parts
replated. We carry large stocks of accessories. :end S.A.E. for our cycle list.
NORTH ROAD Upturn Handlebars, POCKET VOLTMETER, moving coil
complete with roller brakes. Chrome, ranges 0/15 and 0,250 volts D.C., 18,6.

Black, 27/8.
LIGHTWEIGHT CARRIERS (Black)

.5/6.
BLUEMEL'S"FEATHERWEIGHT"
Pumps, 5/6.
BRINLOCK. The perfect Cycle Lock.
Fits to Frame. (Same as caliper brake),
8/8.
NON -SPILL, Ashtray and combined
Perpetual Calendar, in Beautiful Black
Moulding (approx. 41in. x Win.), ideal
for the office and home, 6:6. (Worth
double.)

PETO scow All -Dry Portable 4 valve,
2 waveband superhet in neat wooden
cabinet finished in leatherette. Overall
size Din. x 12Iin. x 4A in., weight com-
plete with batteries- 14!lbs., £15/18,8
or on H.P. TERMS Deposit E3,3,8 and 12
monthly payments of £1/3/11.
ALUMINIUM CHASSIS (22 -gauge).
Bin. x 61in. a 2lin. undrilldd, 5/, drilled
to own specification at extra cost.
Postage, packing, etc., on all orders
under £1, 6d. extra.

HENBEST BROS., LTD.
26 Green Lanes, London, N.13 Telephone: BOWes Park 6289

CHEMISTRY APPARATUS
Send Stamp for

COMPLETE PRICE LIST

Booklets :
"Experi-
ments " 7d.
"Formulas"

iod.
"Home
Chemistry "

2/3

Post Paid

BECK(Scientific Dept. A)

60 HIGH STREET,
Stoke Newington, London, N.16

TELEVISION COMPONENTS
SCANNING UNIT to " Electronic Engin-
eering " Spec., 30/- each.
LINE TRANSIeORMER to match, 30/-
ea^h.
FOCUSING COIL (Electro Magnet) 38/ -
each.
SET OF THREE. ABOVE, £4/15/0, com-
plete, carriage paid.
Complete set of Blueprints and Drilling
Templates ready shortly for Home Con-
structors of Television Receivers. S.A.E.
for details.
EX. R.A.F. ELECTRIC MOTORS. 6,000
revs., aborox. * h.p. Will work on 12.
27, 200-250 volts A.C. or D.C. Brand New,
35,- post paid.
DOC REF. REDUCTION GEARED
MOTORS. Size approx. 2in. x tin. x 3iin.
Dustproof. Very powerful. Works on 12
volts A.C. or D.C. Ideal for driving models.
17:6 postpaid.
ALSO RADIO BOOKS AND MANUALS.
Send 2)d. stamp for booklet describing
over 50. From :

MORTONS
13, Camden Rd., Watthamstow, London, El?

PERSPEX CRAFTSMEN
These easily constructed machines will
streamline your hobby. Sets of clear
drawings and instructions for :
(I) JOINTER and SHAPER, for flawless
joints. etc.. 2/6.
(2) BALLBEARING SANDER and
POLISHER for a professional finish.

Alt Post Free.
No difficult processes involved. No
hard -to -get materials required. Satis-
faction Guaranteed.
T. SINCLAIR (Dept. M). 5, Buss Craig

Road, Eyemouth, Berwickshire
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Comments of the Month
The Affairs of the B.L.R.C.

OUR disclosure last month that the chair-
man of the B.L.R.C. had, according to
Mr. H. R. Lintern, of the Ministry of

Transport, stated in an interview with him
that " the highway was not the right place
for massed start cycle racing . . . and that
in his view the members of the League could
find what they wanted if closed circuits off
the highway could be made available to
them," has caused concern and consternation
amongst members of the League.

We at once wrote for confirmation or
denial to Mr. Durman, chairman of the
B.L.R.C., but we have not received a reply
to our letter, which was dated June 17th.

Our Plebiscite
We have, therefore, conducted a plebiscite

among B.L.R.C. Clubs. We wrote to every
secretary asking him to place our letter before
his committee and to let us know the result.
Our letter asked whether there had been
any change in League policy, and whether
the members were aware of the facts as set
forth in this journal last month.

Many clubs have already considered the
matter and we give below a summary of the
result.

Dawley Velo Club.-The matter Was put
before a meeting of our club and the result
was a unanimous vote in favour of road
racing.

Stonbridge Coureurs.-Total agreement
that the policy of the B.L.R.C. remains as
already stated in the 1947 Handbook. Re
changes made in the officials of the League
and League N.E.C. we are not in full agree-
ment with these, as until a national ballot
is conducted a true perspective of what the
average club wants cannot be obtained. Dele-
gates have not attended the A.G.M. and the
S.G.M. and the voting was therefore swayed
by the extremists.

East Dorset Coureurs.-We stick by the
original policy and we feel strongly with
regards to the dismissal of Mr. J. Kain who
has done great work for the League. We
believe that the recent turmoil in the League
has been caused by an anti-B.L.R.C. element
that has been allowed to enter our ranks.

Notts Olympic R.C.C.-Our policy is as it
has always been with the exception that we
no longer desire to affiliate to the U.C.I.

B.L.R.C. Western Section.-I express sur-
prise at the contents of your letter. To the
best of my knowledge no change is contem-
plated in League policy, and certainly no
change has been discussed at any N.E.C.
meeting I have attended. It will be interest-
ing to know the official concerned as he
would be acting in an unconstitutional man-
ner-. To -day the League is suffering from
a surfeit of such officials [sic], and they are
all in the London section. The salvation of
the League lies in getting all national officials
away from London. This almost happened
at the last S.G.M.

Chiltern R.C.-I placed your letter before

By F. J. C.
our committee and it was unanimously
agreed that the League adhere to its original
policy.

Rhos -on -Sea C.C.-I placed your letter
before my club and a too per cent. vote was
passed in favour of the continuation of the
League's original aim. Our club seceded
from the N.C.U. because I was able to pre-
sent to them a good picture of its bankrupt
policy. Please make it clear to your readers
that we do not support, and have no know-
ledge 9f the statement which Mr. Lintern
makes concerning a change of policy.

Birmingham Premier R.C.-All members
of our club insist that massed start racing is
quite safe if run under our rules. We do
not wish the League to alter its policy.

Leicester Pegasus R.C.-You are, of
course, entitled to conduct a plebiscite. The
policy of the League has not changed.

Ealing C.C.-We thank you for your
interest and the matter is under close inves-
tigation.

B.L.R.C. National Executive. -T h e
original policy in regard to Road Racing
under B.L.R.C. rules is being very zealously
perpetuated In this our resolve has never
been stronger than it is at present, and we
have never deviated from it. In support of
this I refer you to our open letter to Mr.
Lintern, of the Ministry of Transport.

Our attitude to N.C.U. U.C.I., and the
Ligue Internationale de Cyclisme is clearly
defined in our letter of 14.6.48, to Mr. Rene
Chesal.

The change of officials was considered
necessary and was confirmed constitutionally
by the majority vote of the Special General
Meeting held in Birmingham on 30.5.48.

Confirmation
We shall publish further replies as soon

as received. We have received confirmation
from Mr. Lintern of the statements made Co
him and which we reproduced in last month's
issue. We received one splenetic letter only,
and that came from the Hon. Gen. Sec. of
the London Section.

In the Meantime the dissension within the
League continues.

Cycle Exports
TN the first half of the year almost thrice
'L the number of British bicycles (855,t56)
were exported as during the corresponding
period before the war (288,230). The in-
crease in the number of motor cycles sold
abroad is even more striking, 36,988 as
against 9,886. The value of these bicycles
and motor cycle exports for the six months
was J-9,311,950 as against £1,243,086 in
1938.

The greatest increase was shown by
British Malaya which bought 1t3,723
bicycles, compared with 8,994 for the corre-
sponding period in 1938. Other striking
increases in countries where foreign curren-
cies are desred were Switzerland (751 to

4,525) ; Egypt (613 to 15,427); Iran (t,965
to 15,079) ; Mexico (1,220 to 18,865); and
Venzuela (1,628 to 18,995).

U.S.A. bought only 57 British motor cycles
in the 1938 half -year. This year the number
was 6,122. Even Australia, always a good
customer of Great Britain's, had increased
from 3,172 to 9,583. Switzerland took 53
in 1938, and 3,533 in 1948. South Africa,
India, British Malaya, Canada, Sweden, Bel-
gium and the Argentine all increased their
orders.

" The contribution which these sister in-
dustries are making to the country's economic
recovery," said Mr. George Wilson, O.B.E.,
president of the Manufacturers' Union, " can
best be measured by recalling what Sir
Stafford Cripps told us at the Guildhall on
July 9th. If by 1952, he declared, the
balance of our exports and imports was to
be at a level that would preivide a better
standard of living than we had to -day, we
should have to sell nearly double the volume
of exports sold,before the war.

" We are still four years from 1952, and
already the bicycle and motor cycle indus-
tries have practically trebled the volume of
their pre-war exports ; in value the increase
is seven times the 1938 figure. What better
proof could there be that the whole world
appreciates the value of British craftsman-
ship ? "

Harris, the N.C.U. and the Olympics
THE deplorable dispute between Harris

and the N.C.U. over the location of
his training, resulting in the suspension of
Harris from the Olympic team, the re-
instatement of Harris and the resignation
of the team manager, W. J. Bailey, pro-
vided a further example of N.C.U. incom-
petence. The matter should have been
discussed and a solution reached without
the matter appearing in the press. The
incident provided adverse publicity for
British cycling as well as for the N.C.U.
Apparently one N.C.U. committee can
suspend a rider and another committee can
override the first!

A study of the history of the N.C.U.
for the past so years shows that it has
consistently adopted a dictatorial and auto-
cratic attitude, finally ending in its giving
way after having made a mess of things.

It is high time that club cyclists got
together and put this " controlling " body
in order or abolished it and formed a fresh
one. This has been done before in cycling
circles. The N.C.U. is quite out of touch
with the times and, in our view, has not
the support of the majority of sporting
cyclists. It is also our considered view that
fresh blood is needed in the cycling move-
ment.

Whether the dispute affected Harris's
riding only Harris knows, but the fact is
that a race which he regarded as a cer-
tainty provided him with second place to
Mario Ghella, a 20 -year -old Italian.
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For Investigation
WHEN reference was made at a meeting of Grimsby" Road Safety Committee to the fact that exam'-
ners will now carry out inspections of children's cycles
in the local schools, the chairman said he had received
a number of reports from parents regarding a certain
Grimsby man who hires out unsafe cycles to children
at a charge of 9d. each. The chairman said enquiries
were being made into the man's activities.

Humbler Members
AGRIMSBY town councillor, speaking at the July

council meeting, asked that arrangements should
be made for the benefit of " the humbler members
of the Council who own cycles and not cars," to provide
a special parking place near the Town Hall where
councillors could leave their cycles while attending
meetings. It was agreed that arrangements should
be made to provide such a parking place.

Crashed in Flames
AA PETERBOROUGH cyclist the other day gave an

unexpected demonstration in the street when
he went round a corner too fast. He collided with a
pedestrian who was just crossing the road, nose-dived
over his handlebars and landed in a heap with smoke
and flames coming from his jacket and trousers. He
leaped to his feet and beat out the flames, making a
mental vow that if he ever carried matches in his
trousers pocket -again they would be safety matches.

Training Grantham Children
POLICE SGT. T. N. LEDGER, a traffic officer

in the Grantham division, has prepared and
presented to Grantham Road Safety Committee a
scheme which he considers will train local school-
children in road safety. The scheme is based on the
rule : " A child shall do no foolish, foolhardy, thought-
less or selfish thing in any street or highway which
might cause injury to himself or others." Children
who observe the rule will receive badges and other
rewards, while the child and his school will be penalised
by any breaches. It is suggested that the penalties and
awards should be under the control of a " schools
street -safety sense committee."

L20 for Not Halting
Tr ETTERING magistrates have decided to get
JA- extremely tough with cyclists who disregard
halt signs in future. After hearing ,four cases the
other day the chairman said : " Unless there is an
improvement in this respect we must seriously considkr
increasing the fines. Penalties can go up to £20 for
this offence. These signs 'must be obeyed, and it is
high time cyclists realised it." Three of the cyclists
were fined each and the fourth, with a previous
conviction for a similar offence, was fined £a ins.

That Humber Bridge
THE report of the Ministry of Transport's Com-

mittee on Ferries, just published, suggests various
improvements to the Hull -New Holland ferry crossing,
but emphasises that a permanent bridge is needed
because of present and potential traffic across the
Humber. The committee state : " We regard the
ferry service as only a temporary means of cross -river
communication, which should be improved in the
meantime." The' Ministry of Transport put into
cold storage over a year ago plans for building a
£6,000,000 bridge over the Humber, arid permission
was not even granted for the preliminvy experimental
work to be done.

Pedalling Through Europe
THE American Young Friends' Fellowship has

organised cycling trips for 'young American
students through England and Ireland and across to the

Continent, as an extension
of the normal curriculum.
Each party spends about
six weeks on the trip and
there are 18 or so mem-
bers in each party. One
of the ideas of the
organisers of the scheme is
to give the students some
idea of the ways of life in
other countries and the
difficulties Britain and other
countries are now struggling
against.

Tired of Pedalling?
AN American firm has
" put on the market a
small power unit to be
attached to any bicycle,

.with a single pedal control
for starting, accelerating
and stopping. The engine,
which -drives through a
roller chain to a sprocket
on the rear wheel, develops
3 h.p. It is a 4 -cycle
aircooled petrol engine,
giving a top speed of 45
m.p.h., and doing some
125 miles to the gallon.
A sin. diameter internal
expanding brake for fitting
to the rear wheel is also
supplied with the unit.

The makers say they hope to have roo,000 of these
power units on the market before the end of this year.
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Speed Up North
THE open " 25 " just run off by Thorne Paragon

Cycling Club at Thorne, Yorks, is claimed to
have been the fastest trial in the north this year. The
winner was Jack Simpson, of Hemsworth Wheelers,
with a time of 59 minutes 57 seconds, and Hemsworth
Wheelers won the team prize with an aggregate of
3 hours, 4 minutes, k2 seconds, which was the best
time ever recorded in a Yorkshire " 25."

Please Fine Me !
HUNTINGDON Borough magistrates smiled a

legal smile when their clerk read to them fa letter
received from a European volunteer land -worker who
had been caught cycling without a rear lamp. The
cyblist wrote : " As it is my wedding day I am unable
to be at the Court. Please fine me, for I am guilty.'
The magistrates imposed a los. fine.

Old Cycling Blue
MR. GEORGE DENNIS DAY, who has just died

at his home at St. Ives, Hunts, aged 88, was a
well-known cyclist in his younger days. He was a
pioneer of cycle racing at St. John's College, Cambridge,
and gained his Blue. He rode for Cambridge in events
against Oxford from x88o to 1884 and became noted
for his riding in races of 25 miles or over. He once
rode in an event at the Crystal Palace to see if a cyclist
could reach a speed of 20 miles an hour and although
he crashed he broke a world's record for 13 miles.
Mr. Day was admitted a solicitor in 1885 and practised
in St. Ives, where he held many public offices.

On the Grand Scale
TWO Loughborough brothers, charged 'with cycle

stealing, appeared, according to the evidence given
at the Magistrates' Court, to have joined the ranks of
big business. One brother was alleged to have said in
a statement to a police constable : " I have been
pinching bikes for four years but have only been
pinching them for my brother for about two or three
months. ' On a police search the brothers' home
appeared like a graveyard of missing cycles. Hundreds
of parts from all kinds of machines were found and the
method appeared to be to make up new hybrid machines
from the various parts, repaint them and sell them
at auction sales and elsewhere.

Not Enough Training
T LOCAL residents who watched an old crocks cycle

race at St. Neots, Hunts, were surprised at the
short distance ridden by the winner of the penny,
farthing cycle race before be came off. The night
before the race two youths had been taking it in turns
to ride a similar machine and they put up a far better
show. The winner of the old crocks race, open to
all types of old machines, was the rider of an 8o years
old boneshaker. It was an improvement on the type
that had pedals working direct on the front wheel as
it had a pedal arrangement driving the rear wheel by
means of two cranks, but it was just as uncomfortable
and heavy to ride.

Another Slander
" CYCLISTS are people you can never guess right

about," the chairman of Peterborough Bench
told a London lorry driver who was fined £5 with
7s. 6d. costs for driving without due care, following a
collision with a cyclist. The driver said he saw the
cyclist, " a steady old plodder," riding in front of him,
and he had the impression that he was going to pull
in behind a stationary car. The cyclist, however,
turned to pass the car and the following lorry caught
him and knocked him under the car bumper.
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Ina Big Way
AGERMAN prisoner agricultural worker, who was

fined £1 cos. at Loughborough Police Court for
cycling without a rear light, admitted that he had ridden
75 miles without lights and had been stopped altogether
by seven policemen, but had ridden away from them
all. He was finally caught at the sleepy hour of three
o'clock in the morning by a not -so -sleepy constable.

The Living Sign
1T all' goes well, travellers through Grantham on the
.1 Great North Road will soon once again be seeing
the town's famous " living sign " at the Beehive Inn.
In a tree outside the inn there is a beehive which forms
the sign, and this is to be restocked by the secretary
of the local Beekeepers' Association. For many years
there was always a swarm of bees in the hive, but one
year they were all killed off by the Isle of Wight disease.
An 'attempt was made to restock the hive tvvo years
ago, but the bees took rather a poor view of their new
home and refused to stay. A sign outside the Bee-
hive bears, the words : " Grantham, two rarities are
thine ; a lofty steeple and a living sign."

Cycling to Stardom
PARRY LETTS, 23 years old Leicester film
.10 aspirant, is being given a chance to show what
he can do in the new J. Arthur Rank comedy, " A Boy,
a Girl and a Bike, which is being made at the
Gainsborough studios. He takes the part of a crack
cyclist, a member of a Yorkshire club, and the cycling
scenes are being shot in the Halifax district. He has
previously appeared n films, including " San Deetrio,

d " .` Frieda," " Scott of the Antarctic,"and
several others, and has been under contract with the
Rank Organisation since be was released from the
Royal Navy.

Full-time job
NORTHAMPTONSHIRE County Council have

appointed a full-time district organiser for road
safety at a salary of £405 a year, rising to £435. The
appointment of a full -tune worker had previously been
opposed, but the objection was withdrawn when it
was found that in six divisions of the county there were
no volunteers willing to work as part-time organisers,
and without the present appointment there would have
been no safety organisation in these districts.

Blasting Back !
ALOS ANGELES man, tired of being chased about

the road by the raucous horns of ill-tempered
motorists, is now using a horn of his own invention.
From war surplus materials and two long horns he has
built himself a portable " blaster " worked from a
compressed air cylinder fitted at the top which has a
range of a mile. Motorists hearing this reply to their
hooting nearly jump out of their skins, but, unfortun-
ately for this method of hitting back, it is possible
that the police will soon step in with a ban.

Hold My Bike !
A GRIMSBY woman cyclist, wishing to visit a

fish shop in a one-way street in the town, got off
her machine and started to wheel it towards the shop.
" Hi ! " shouted a large policeman. " You can't do
that ! " But the constable should have known better
than to interfere with a wild housewife in pursuit of
food, for she thrust the cycle into his hands, said,
"I've got to get the fish so you had better hold this for
me," and vanished down the street and into the shop.
And the policeman had to keep an eye on the cycle
until she reappeared.

Keeping Them Amused
AKENSINGTON borough councillor, Mrs. Helen

Newhouse, suggests that if only children are kept
well occupied they will not get into mischief, and she
wants her borough to organise a miniature speedway
track. Cycle races would be arranged for the younger
children, while the older ones would ride motor -cycles.
She has prepared a detailed scheme for submission to
the Council, and she considers the Council could quite
easily afford to provide a track and even supply a few
machines, too, if necessary, for those children who
cannot afford their own.

Peterborough Bypass? -

ARRANGEMENTS have been made by Peterborough
City Council for the holding in the city during

August of a traffic census in an attempt to discover
whether there is a need for a by-pass road to be built
to avoid busy streets. Road users will be stopped at
various points and asked where they have come from,
where they are going, what route are they taking
through the city, and would they avoid the city if
they could. The census will last for 24 hours, and it
is hoped that it will provide useful data for the City
Council to work upon.

Cycling Chimp that Wasn't
WITH the death of Tarzan, a cycling " chimpanzee "

who toured the country with circuses for nearly
go years, it has been disclosed that this trick cyclist
was not a monkey- at all but a Lambeth -born dwarf,
Leonard Jackman. Jackman, who died at Ayr at the
age of 62, made up so convincingly before each
performance in a chimpanzee skin, with special make-up,
monkey -like false teeth and outsize ears, that not a
single member of his many audiences ever realised
they were watching a man.
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Around the Wheelworld

lftt Oetricit

Looking towards the
Music Room from the
tor. of the ?imaged

staircase.

the Harris-N.C.U. Dispute
TT is deplorable that withso many foreign
1- sportsmen in this country and foreign
correspondents, the N.C.U.-Harris dispute
should have got into the press. It is
typical of the N.C.U. Surely if Harris
wished to train in a manner which suited
him better than that prescribed by the
N.C.U. a concession could have been made ?
Instead of that the N.C.U. determined to
wield the big stick and air its authority and
once again it made a mess of things.

Diamond Jubilee of the Pneumatic Tyre
JOHN BOYD DUNLOP patented the

pneumatic tyre on the 23rd of July, 1888.
The Diamond Jubilee was celebrated at Fort
Dunlop and elsewhere. The cycle, motor-
cycle and motor industries would not have
existed without the pneumatic tyre as its
foundation. Tyres now use 70 per cent. of
the world's rubber, the consumption of which
has increased from 30,000 tons to 1,000,000
tons a year, and it is still rising.

Mr. E. F. Mitchell, Dunlop's Regional
Manager for the Midlands, disclosed thes,.
facts at a meeting of the Solihull Rotary
Club, when Bob Carlisle, who saw Dunlop
test his first pneumatic tyre in Belfast in
1888, was present.

"The Roadfarer "
THE Roadfarers' Club has just published

the first issue of its official organ-" The
Roadfarer." The first number contains .a
summary of all of the highway legislation
from 1285 to date. The Editor of " The
Roadfarer " is Mr. F. J. Camm, one of
the founder members of the club.

Regarding the summary of Highway Legis-
lation, it is often stated that the Locomotives
on Highways Act, 1896 repealed, so far as
" Light Locomotives " were concerned, the
requirement in the Locomotives Act, 1-865,
with regard to red flags, and I see that this
statement is repeated in the summary of road

By ICARUS

vehicle legislation in the first
issue.

Actually, the red flag re-
quirement was abolished as
regards all locomotives in
England and Wales by Section
29 of the Highways and Loco-
motives (Amendment) Act,
1878, and in Scotland by
Section 4 of the Locomotives
(Amendment) (Scotland) Act
of the same year.

Clubmen
THE present-day clubman is

very much a slave to
fashion ; his bicycle has to
conform to the accepted type
laid down by current thought.

His bicycle has an upright.
frame in order to bring him
farther over the bracket. I fail
to understand why, as he, in
most cases, has never learned
to pedal correctly - he fixes
toe -clips and straps, and by
sheer brute strength forces
himself over the ground.

A Bidlake or Artaud would
turn in their graves to see such
sights as are presented on any
main road at the week -end.

To be a really pukka clubman
these days you must have a
French gear; never mind

whether it works or not, so long as its French
you're in the fashion ; the change lever is
always fitted on the down tube, as this looks
very smart and necessitates an acrobatic feat
to reach it; the brake cables-yards of
them-should preferably be silver coloured,
to assume the appearance of twin fountains,
and will guarantee you being stamped as a
clubman by the cognoscenti. The levers
should be " hooded," and of course you
must have sprints or at least " Pressures."
If you don't have these things there's always
the danger of being mistaken for a " Tuggo,"
and that would never do, as it's been my
experience that the average so-called
" Tuggo " covers far more miles and
appears to enjoy himself more than the
sheep -like folds one sees on the roads
to -day.

Having arrived at the tea place the fashion
is to talk as loudly as possible in the current
slang irrespective of whether there are any
other members of the public present ; ignor-
ance being the handmaiden of the braggart,
they regale all and sundry with the adventures
of the day.

I wonder if any of these chaps have ever
thought what the general public think of
them ; no wonder so many tea places are
closing their doors to cyclists, and if we
want them to welcome us again we must all
improve our manners.

The public are not interested if you did a
I-1 in the day's " 25," it just doesn't mean a
thing to them and they don't want it thrust
down their throats by a noisy and sweaty
mob who invade the premises and proceed
to make everyone else uncomfortable. After
all, the clubman and his organisations have
not a lot to be proud of. The nation has
produced a Harris in spite of the N.C.U.
and not because of them. It doesn't look to
me as if the current clubman's brand of
roadmanship will ever produce a world
champion madman, so save your bragging
until you .do.

" Accessories
THE quality of some present-day accessories

leaves a lot to be desired. It is said
that a nation always gets a Government it
deserves. Acting on that assumption, perhaps
we cyclists are getting the accessories we
deserve. We must be more discriminating in
our demands.

Take lamps as an instance. The modern
battery lamp which should show the results
of over fifty years' progress from the old
" Arabian ' of 1895 fails to do so in several
directions. The bodies of modern lamps are
far too flimsy, the contacts are crude and
inefficient, the " black spot " which all these
lamps show on the road should not be there
and, above all, the method of attachment to
the lamp bracket is barbarous and stupid ;
most cyclists strap their lamps on, otherwise
they would fall off over rough ground.

I am convinced that there is a demand for a
really good battery lamp made to a standard
and not down to a price. We want the body
of stainless steel or brass, the contacts
substantial, rustlers and positive in their
action, the reflector and bulb to be scientifically
designed to show a good light without black
spots or shadows, the attachment to the
bracket to be by means of a spring lock, as
was used successfully for years on the best
grade oil lamps.

The price of such a lamp would probably
be 25s. or so, and I am sure if it were really
well made it would sell well ; the same
remarks apply to rear lamps. I have spent
hours trying to get these crude productions
to light and stay alight, and surely in this
day and age of progress something could be
done ; the cyclist should be able to fit and
forget his lamp.

Similarly, some modern calliper brakes
could be improved. The welded -on type
are the worst offenders ; to get them to
" take off " is almost an engineer's job ;
also, some of them chatter, due to the
whip which occurs. The arches are-with
one exception-unsupported.

I am in favour of a brake which is attached
to the stays by substantial clips as well as
being bolted through the crown and bridge
respectively. The arched spring should be
assisted by two tension springs on the forks
and stays, and in this way we would have a
brake which would leave the rim when the
lever was released, instead of rubbing on one
side as is so often the case now.

Above all, we want a return of old-time
quality which existed when a bicycle by a
leading maker was made by men who took a
pride in their work and were jealous of the
reputation they created.

It should not be forgotten that many of the
leaders in the motor and aircraft industries
were once cycle makers whose productions
were bought by the discriminating cyclist
and ridden without trouble for years. The
only outlet for these men's brains today is in
the motor and aircraft industries ; the latter,
in particular, calls for a very high degree of
skill, yet it may surprise the present-day
cyclist to know that such firms as Lea -Francis,
Centaur, Rover, etc., used an equal degree
of skill at the turn of the century on their
cycle productions.

If we cyclists want a return of such
productions we must demand them and show
by our knowledge what we want ; let's raise
the standard of cycles, accessories, and our
conduct so that our machines and ourselves
will command the respect of the general
public and make us a force to be reckoned with
in any future legislation which may affect us.
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Wayside Thoughts
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A Lost Summer
FATE has intervened at last, and I'm due for a long

rest. I've no complaints; because 69 years of
active healthiness has been a benediction, and it would
be churlish to make a fuss now. Besides, I am promised
a new lease of activity once the alterations and repairs
arc finished, so to that period I'm looking forward at
the cost of a lost summer in order that the coming
ones shall be gay for the welcome of a grizzled lad along
the road. Yet it is no use pretending I am not annoyed,
for at the very moment when I was due to join three
other friends on a rediscovery of northernmost Scotland,
the probability is I shall be staring at the blank wall
of a bedroom and wondering-I hope-how the trio
are faring. But it will be worth the changed circum-
stances when the jewel of health is restored to me,
and in the process of recovery I can trace again the
gallant days along the road under the spinning joy of a
couple of dainty wheels. There is great compensation
in that thought, for it projects the mind forward to the
gold of autumn when, mayhap, in a quiet way I'll be
trickling through the bronzing lanes of Warwickshire,
a very sedate cyclist in the process of acquiring touring
fitness once again. Of course, my friends glibly throw
at me that panacea of health,, " ride a bicycle," the
phrase that so often came from my tongue when men
complained of their aches and pains. They but pay
me in my own coin, and in so doing make it the more
easy for me to prove my own recipe for health once
this present trouble is removed. For this halting
business in the run of life has nothing to do with
cycling ; it is just one of those disabilities that occur,
for what reason not even the experts know.

In Jersey
T AM writing these lines in Jersey, whither I've been
A despatched to fill myself with ozone, and never
in my life have I spent so idle a holiday. And I don't
like It, for a touring cyclist is a restless being who
wants to see what is around the corner, to change his
vision with his miles and take with him always that
splendidly illuminating phrase, " the luck of the road."
It does not suit me to stay put for a couple of days
together when there are visions to be gathered, which is
one reason why we hired a car to get away from the
scattered suburbia of St. Helier and ,go trickling in
slow metier around the innumerable bays of this island.
Candidly, I don't like St. Helier or its immediate
environs. It has slopped its, ef along the beaches

in a manner that is often disorderly,
and while the sea, the clean beauty
of the green and violet Channel, is
always a restful satisfaction, a glance
inland anywhere within five miles
of the sea -bordered capital gives me
a feeling that here is a land the
confines of which have been misused
and its beauty smirched. But shake
yourself free of Gorey to the west,
and St. Aubin to the east, and you
have a coastline of great beauty and
often a hinterland reminiscent of
Devon lanes in miniature, with tiny
verdant valleys and coombs where
the earth is luxuriant. You can
circle the island in some 40 miles,
as we did, but if you delve to the sea
from the higher cliffs where the big
roads run, maybe the mileage is
almost doubled, but so is the
beauty, and therefore the seeing
cyclist can find great jqy in this
green and golden jewel. It is
astonishing how many roads and
lanes there are on this small mound
of earth, and the wide differences
between them and the districts they
serve. Lovers of the island may not
bless me, yet it is true from my
angle that the place is too small to
hold a cyclist with an easy zoo miles
of travel within his week's dalliance ;
he would be over -running himself
too often, and the spirit of cycle
touring-always an expedition --
would languish.

The Sense of Cycling
T'HE older I grow the greater'I

becomes my liking for the
straight tour, the day along the
road and its adventure of food, and
at the setting of the sun the home-
liness of a welcome lodge. We have
had so little of it these late years,
spending so much time in arranging

discovering that our hours along
the way have always been slightly
troubled regarding the needful
hospitality. And here was a
summer when this same possibility
of accommodation may have been
resolved for me because the flow of
petrol will be too meagre to take
great crowds of holiday-makers into
the remote places ; or so I imagine.
That was why we chose northern-
most Scotland for our playground ;

and now I cannot go, indeed, I. could not make the
journey under my own power if the urgent cure could
be postponed ; I know that now, yet a few weeks ago I
would have laughed had 'anyone so prophesied. But
Scotland will still be there next year, and perhaps the
waiting will make the visit all the more delightful and
act as a prelude, I hope, to many a season along the
road. I have known and loved so many beautiful
journeys awheel, from my first venture into Wales in
1893,. that I can say with confidence to every youngster,
and, indeed, to anyone who can ride a bicycle with grace
and ease, there is no way of life to match this virile
travel that kgeps the mind alive and the body fit. These
last weeks I have been motoring because I must, or lie
still and dormant in the spring sunshine. To me the
journeys are not comparable; cycling is alive, muscu-
larly and mentally ; motoring-except for the driver-
is somnolescent, stiff with a sense of idleness, and always
too fast to gather the diminutive wayside delights.
Doubtless most folk will count me a heretic on the
ground that the new travel religion is not to be denied,
and perhaps they are right ; but the older ones of
walking, and specially of cycling, which, after all, is
geared walking from a restful posture, will retain my
affection to the end. I ride a bicycle because I must,
the call cannot be denied, and the reward has been, and
will be yet, a life of simple joyousness always within
my reach to fill a leisure hour or a holiday.

Cure This Ignorance
DECENTLY, a schoolmaster of my acquaintance

rang me up for advice on saddles, and the con-
versation resulted in lending him a first-class leather seat
for trial. Within a week he came along to say he was
totally ignorant that saddle choice could make so much
difference to the comfort of cycling. He is one of
millions sitting on perches unsuitable for anything more
than a few miles' journey, and even in that distance
creating a sense of discomfort. During our talk he
asked me to tell him the difference between the hack
bicycle and the best of its type, and my reply was to
examine his. machine. As hacks go it wasn't a bad
machine for all its 451b., but the posture of the rider
aboard it was genuinely distressful, as indeed you may
expect of a schoolmaster. So we had a long talk on the
subject of cycling and the bicycle, and I confess amaze-
ment that an erudite man should have been so utterly
ignorant of the very rudiments of the pastime. The
industry has much to answer for in so neglecting to
teach the public the art of cycling. It has reduced the
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game to merchandise and neglected to make cyclists
as well as bicycles, and had it not been for the club and
sporting side of cycling I believe the industry could have
suffered a severe decline. The upshot of the matter
resulted in the loan of one of my machines, and a revela-
tion of what position, gearing and quality can meanIto
an active man with a keen sense of country lore and a

that must repel the carelessly mounted rider. e
real desire to achieve freedom from the little irritat$s

wanted to buy the bicycle, which is about the high*st
compliment a man can pay to a machine.
With the Trade
IT was during the latter part of April that, together

with 3o members of the cycle industry, I saw spring
smooth the contours and paint the rugged little lanes
in the shire of Montgomery. Four days of golden
sunshine bathed the party on their journeys around that
famed land of Powis, in'the centre of which is the model
factory where J. A. Phillips and Co. make bicycles for
the world, and whose guests we were under the hospitable
leadership of T. J. Boulstridge, the firm's managing
director. These rather ancient lads of the trade ride
bicycles far better than the average citizen and seemingly
enjoy "time off" for the purpose, and when men in
their middle years, turning the scales at s6 stones,
batter their way up the long rises from Newtown to
Llangurig, returning over the long hill from Llanidloes
under Oakley Park to gain the view of the silver Severn
in its young lustiness, there is nothing mean or little in
their performances. True our hosts did a generous
thing by sending out the works --wagon with liquid
refreshment to replace the lost moisture consequent
on climbing ; and in the afternoon, a few miles short of
Caersws staged a picnic tea the like of which I have not
tasted for a decade. How it was accomplished I do not
know, but the receipt of it was very gratifying to a
considerable company. Primrose and violet, wood
anemones, ground ivy garlanded our lanes and woods,
the cuckoo bade us welcome and the gorse embossed
the hillsides with gold. One glorious morning we went
to the summit of the Kerry Hills to see " the coloured
counties " rolling away to the blue hills, and at the end
of that so miles of climbing I counted 22 warm cyclists
gathered round the Phillips refreshment van in active
praise of this thoughtful fulfilment of a comforting
requirement.

The Greatest Joy
TT was after that jolly week -end that I knew of the
A verdict touching the cancellation of my Scottish
tour. I went on riding and enjoyed my short spins,
but knew as the small miles collected, that a long tour
at the moment was out of the reckoning. But the next
best thing will happen, my latest bicycle will go. on the
journey under the pilotage of one of my oldest cycling
friends, and with its low gear
riding experience in the saddle, I shall still have some
little share in the enjoyment. And it comes to me that
if this war -weary world could only gain once more the
spiritual pleasures of simple things like cycling and a
decent day's work, how happy we could be. I kno
it is the easiest thing in the world to dogmatise on th
questions, but if we had no faith in the things that rea
matter-nature and the love of beauty in any form'
life would be a very dull passage. Well, I have foun
my own little niche in this great pastime, its vari
freedom, fine beauty and virility, and have preached
material gospel in season and out. What I can
understand now is why so many people have missed
and all that its worship connotes. Perhaps the world
too much with us, and we have tangled ourselLes wi
its problems to such an extent that excitement is o
only cure-or so we think. I have discovered t
balm that eases the wrack of living, brings to you t e
intimacy of the seasons and leaves in your nostrils
faint perfume of the field and the forest. If you rid
never allow the accomplishment to grow stale in you
if you don't, try it, but try it properly, and give t
yourself a new country, a country you call your own
have never yet known with the intimacy of a thing
beloved.

--A coiner of tie upita,r pacgage
lee left door Ott the. rigItt
leads 10 Dick TurpAtis
Roost.

The Ostrich
Inn, Colnbrook,

Bucks



September; 1948 THE CYCLIST 93

APEX
'SUPERLITE'
CELLULOID PUMP

15 x i" BLACK

Thick Celluloid
Beautifully Polished

Light of Weight
but of

robust construction
SUPERLITE ' 15in.

CELLULOID (with
solid drawn brass 4"
plunger tube) each
WHITE

'LASTWEL' CELLULOID
(with steel split

/plunger tube) ISin.,4 6
each

(

The World Famous

BAILEY'S
'SUPER'

PUMP
15 BLACK

Steel Lined
Celluloid Covered

Lining is Solid drawn
cartridge fashion, the ends
being solid with the barrel.

Cannot warp nor leak

BAILEY'S' SUPER' (Steel
lined and Celluloid r/6
covered) ISin. each a
WHITE

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

BAILEY'S "SUPER"
CELLULOID MUDGUARD

11114711. rssera 211471/30.

'Pi PLEASE

NOTE
Apex Celluloid
Mudguards are
again obtain-

able

in Ordinary or Narrow Section. Plain or
ribbed, 11/6 pair. Fitted Reflector, 13/6 pair.

APEX INFLATOR Co. Ltd.
ALDRIDGE ROAD, PERRY BARR,

BIRMINGHAM 22B

THE "FLUXITE QUINS
AT WORK

I'll mend this by hook or by
crook.

It's a tip I've just read in a
book.

When a spot of FLUXITE
Puts this old dummy right

Your dresses will have the new
look !

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.

Flu.rite %obits can be trilled"
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,
I0d,, 1/6 and 3/-.

®TO
CYCLISTS! For stronger wheels that

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.

ALL MECHANICS WILL HAVE\THE"FLUXITE-
GUN puts-FLUX-
ITU' where you
want it by a simple

pressure.

Price 1/6 or filled
2/6

FLUXITE
IT SIMPLIFIES ALL SOLDERING

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

'No other Cycle tyre

really satisfies me now

The Firestone cycle tyre has an insulated

cord body, with deep tread for long life,

safe riding and easy rolling. Tubes are

circular -moulded - tailor-made to avoid

wrinkling-fitted with

rubber -base valves.

Firestone
ST TODAY ST,Lt BETTER TOMORROw

111
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J. A. PHILLIPS & COMPANY, LTD CREDENDA WORKS SMETHWICK BIRMINGHAM

A light grasp here
FERODO all weather brake blocks ensure an
instant velvet -smooth response to your brakes

means a
sure grip

here

FEROD
ALL WEATHER BRAKE
FERODO LIMITED CHAPEL -EN -LE -FRITH
A Member of the Turner & Newall Organization

Ate D TAAL/ At

UMW
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CYCLORAMA , :Ey

~ON 444,06/4.

dalia Ict:Itn 

The Falstaff intl.

Ca. nterbury.
but It on the site of a Hostel for
Pilgrims, this fine inn dates from
1406 and is one of the very oldest in
the countrl. Alote the beautiful
ironwork. of the sicia._

The Late A. J. Wilson (" Faed ")
MY recent references to " Faed " brought

me one or two letters from old friends
of that gallant and noteworthy cyclist and
advertising man. One of my correspondents
did not know that " Faed " has passed over,
and I was able to give some information about
his later years, and also was glad to be able to
record that Mrs. Wilson, once renowned in
the advertising world as Miss Sayer, was still
with us. . . . I met her at a function some
months ago, and it was good indeed to chat
about the old days : . . and recall some of the
achievements of her late husband. Nobody
who knew him will ever forget " Faed "-
his memory is enshrined for all time wherever
cyclists gather.

" Season of Mellow Fruitfulness "
ON an early Septemtler morning, when the

mist rolls over the stubble fields, and the
lanes and highways are starred with scarlet
berries, and the fruit hangs heavily on the
gnarled old trees in the orchard, how readily

a the words of Keats come to the mind ! It is a
joyous, mellow month indeed, and there is no
better time of the year for a ride into the
English countryside. See those changing tints
of the trees . . . the rich golds, and browns,
and russets ; in the silent wood, gaze at those
brightly coloured fungi-some edible, but
some deadly poisonous ; lean over a gate, and
watch the partridge foraging over the fields ;
and down the tangled lane where, despite the
fact that bird -song is almost stilled, the linnet
still lingers ; enjoy the beauty of the black-

berries gleaming in the
sun. It is a quiet month,
with summer just prepar-
ing to depart ; not yet is
there the decay of autumn,
and we should do well to
revel in these September
days. . . .

Another Good
Advertising Idea
SOMEHOW, the

Dunlop people always
seem to hit upon happy
ideas in connection with
their cycle tyre publicity,
and I like particularly that
present series which
features " signs " from
the ordnance -survey maps.
The sign of a ford, the
sign of a toll, the sign of
a bridge, the sign of a
church-all these familiar
indications shown on
ordnance -survey maps
have been featured with
quite captivating illustra-
tions, and the Dunlop
advertising note comes in
at the bottom . . ." Dunlop
-the sign of a good cycle
tyre." I believe I am not
by any means alone in
regarding some of the
present-day advertising in
connection with the cycle
and allied industries as
most interesting - and
instructive. How far we
have advanced from the
old days of advertising,
when it appeared to be
considered necessary to
be blatant and crude !
The technique is more

subtle now, with benefit to the reader,
and to the advertiser.

Page From the Past

THE other day, whilst I was rummaging
among some old papers and documents,

I came across some old cycle catalogues, and
among them was one featuring " Royal
Ruby " cycles : the name was once famous ;
the machine was made in Manchester, and
although I never possessed a bike of this old
make, I knew it well . . . and the sight of that
old catalogue, designed in a way which now
looked distinctly old-fashioned, brought back
memories of other makes famous in the old
days . . . the Premier, the Monopole, the
Dursley-Pederson . .  and the one American

FOR
Screw Thread Tables, 51-, by post 513.

Refresher Course in Mathematics, 816,

by post 9I-.

Gears and Gear Cutting, 6/-, by post 616.

Workshop Calculations, Tables and
Formulae, 61-, by post 616.

Dictionary of Metals and Alloys, 1016,

by post 1

Wire and Wire Gauges (Vest Pocket
Book), 316, by post 319.

bike which never made a really bold bid for
popularity over here-the Mead. Many of
these names have disappeared, but they are
not easily forgotten by " the old br;gade."

I Ride in Rural Essex
ESSEX-the county which, I always think,

receives quite inadequate praise from
writers who dwell upon the beauties of the
English countryside. To most people Essex
means flatness ; and rarely have I heard any
eulogies about this county so near to London.
And yet, if one will but explore and search out
its places and scenes, one will find that it has
much charm. Recently, I rode around the
Hanningfields, some nine miles from Chelms-
ford, and revelled in the picturesque land-
scape, enjoyed a peep -at one or two typically
Essex churches, and found peace and content-
ment in some fine old inns. Not a had plan,
if you seek new pastures, to put the bike on
the train at Liverpool Street, and do a bit of
touring around the places I have mentioned.
Life in those little Essex villages seems to have
stood still, and they spell welcome escape
from the noise, and bustle, and frets of the
city. . . .

The Great " Get Together "
IAM thinking of the forthcoming Cycle

Show which, from all I hear, will be as
good and successful as any of the past. Every
cycle -manufacturer, and the tyres and access-
ories' makers, too, will soon be busy with plans
for exhibits and stands, and I personally look
forward to the Show as an occasion when one
meets many old friends, renews many good
" contacts "-and sees, under one roof, the
magnitude and splendour of an industry which
is deservedly proud of its post-war record. It
is certain that there will be a wonderful array
of bikes, and I believe that colour will be one
of the dominant notes. Nothing drab about
the modern bike ! Colour-and lightness-
these are the watchwords of the manufacturer
to -day.

Nature in September
FOR the naturalist, the man who loves the

ways of animals and birds, and who
takes delight in watching the ever-changing
pageant of the year, September is a good
month : how full of interest those ponds
where the frogs and toads now begin to
hibernate ; how thrilling to watch a badger
leave its lair under the old sandy bank, and go
forth in search of supper ; what interest there
is in watching the birds get together, as if in
council assembled, to make their plans for the
long journey to sunnier climes. The rabbits
are now getting sizable and ready for sport
with the gun ; I watch them at feeding -time
near the plantation, and promise myself a good
day with my 16-bore-some quiet week -end
when I can slip away from town and enjoy my
favourite bit of countryside. Yes ! September
is truly the crown of the year, and I shall be
out on my bike on every possible occasion.. .

Screw Thread Manual, 61-, by po'st 616.

Compressed Air in Engineering Produc-
tion, 1716, by post 181,

Newnes Metric and Decimal Tables, 316,
by post 319.

Plant Engineers' Pocket Book, 61-, by
post 616.

Published by
GEORGE NEWNES, LTD., TOWER HOUSE,

SOUTHAMPTON STREET, STRAND, W.C.2
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My Point of View

The pretty downlancl
village of

FIND011
Sussex

By " WAYFARER "

That Little Knowledge
ONE of the motoring organisations recently reported

that " the road between Tremadoc and Pen-y-
gwryd " was flooded. How could it be, I thought,
seeing that Tremadoc is at sea -level, while Pen-y-gwryd
(14 miles away) stands at an altitude of about goo feet.
A case of a little knowledge being a dangerous-or an
unsatisfactory --thing! Similarly, or thereabouts, the
evidence printed in the newspapers in connection with
a recent railway accident recorded that, on reaching
the summit of Shap, the train was 15 minutes late. The
driver " applied the brakes fully as soon as he saw a man
waving a red lamp." You are led to believe that the
accident occurred on Shap. Actually, it took place in
Cheshire, about too miles farther on. How useful to be
an observant cyclist, and to know something of localities !

Traffic Discovered
T MADE a kind of vow some years ago that never again
A would I go to bed in a house fronting on to a main
road, I having had a " benefit " from such an experi-
ence, 3o miles out of London. The vow has not been
scrupulously kept. I booked accommodation the other
night at a small private hotel which had been com-
mended to me, and I was dismayed to find that it stood
on one of our busiest main roads. I have often
wondered as to the whereabouts of the heavy traffic
concerning which people in the know (perhaps) con-
tinually prate. I wonder no longer ! Underneath my
window at that hotel were two continuous streams of
traffic all night long. Lorry after lorry sped by, and,
although I did secure some sleep, the experience caused
me to revive and refurbish that old-time vow about
putting up at main -road houses.

Two Conversations
9,WO recent talks with motorists are worth recording.
A I told the first man, in the course of a friendly

yarn, that in my view the hazards of the road were
greatly exaggerated, and that the only danger which I,
personally, feared was in connection with the opening
of the offside door by thoughtless motorists-a careless
habit which, I felt, was tending to diminish. I
expressed the view that a cyclist could meet with an
extremely unpleasant accident through this cause. Then

"Practical Mechanics" Advice Bureau COUPON
This coupon is available until Sept. 30th, 1048,
and must be attached to all letters containing
queries, together with 3 penny stamps. A
stamped, addressed envelope must also be enclosed.

Practical Mechanics September, 1940

my friend made a remark which I
thought Was curious. " I expect,"
he said, 0 that you approach with
considerable care stationary motor-
cars on the nearside -of the road."
I do that, but there is no reason
why this need for extra precautions
should be thrust upon me. I quite
agree that, generally speaking, the
avoidance of accidents is a matter
of co-operation; but the flinging
open of offside doors is so mani-
festly hazardous t hit it ought
never to be done. The 'danger
which it involves should not be
created, through want of thought
or otherwise.

The second motorist is one who
has done a certain amount of
cycling, and he dilated on the
extreme freedom which is always
associated with the touring aspect
of our great game. Indeed, it
might have been - I, and not he,
who was doing the talking. He
spoke with conviction, too, and
although he has never done cycle -
touring on the basis which I adopt,
and probably (as and when the
petrol position eases) will never
tour again, he was obviously quite
satisfied that the real road to
freedom on holidays lay through the
medium of cycle -touring. Which is
what I have always preached.

Correct Interpretation
T FOUND a curious police case
A reported in a Shropshire news-
paper a few days ago. This is it in
brief : A cyclist, having paused at a
" Halt " sign, apparently dis-
mounted and proceeded to push his
cycle along a street " which was
closed to traffic going in that
direction." A policeman, pointed
out that this was irregular, but the
cyclist proceeded on his way, saying
that he did not see why he should
not do so. The case was dis-
missed on payment of costs. A
great many people, including

cyclists, think that it is in order to wheel a cycle against
the traffic in a one-way street. Such is not the case, as
a perusal of the relative order will prove. Admittedly the
police as a rule take no action- but it is obvious that to
ignore the rule on anything like a large scale would dis-
locate traffic and would provoke the police into ,getting
busy. We are all prone to commit this offence ' and I
expect that the cyclist above referred to was " crimed
because he insisted on carrying on after he had been
spoken to by the policeman. I have not previously come
across a prosecution such as this. .. The. policeman
correctly interpreted the law. The position is the same
in connection with automatic signals. '

The Restful Change"
T HAVE always insisted that the best method of resting
A after taking exercise is to take exercise in some
other form. After cycling, walking ; after walking,
cycling. At the end of a long ride I almost invariably
go for a brisk walk and, while I walk to business most
mornings, I make a special point of doing so on Monday
mornings, having regard to the journey I have achieved
on two wheels on the previous day. Conversely, on those
occasions .when I used to cross the Berwyn Mountains
pretty frequently, what a joy it was, after stamping the
moors for a couple of hours, to mount the bicycle and
ride away !

In these latter days my business causes me to do a
tremendous amount of walking, and when Saturday
mid -day cornes I sometimes wonder whether I am not
too tired to go bin a bicycle! Experience shows that such
is not the case. I set forth and thoroughly enjoy my
50 -mile Saturday afternoon jaunt, followed by my 7o -
or 75 -mile Sunday run. I am undoubtedly weary at the
commencement of the ride, but the change of exercise
quickly puts me right,

Isolated Figure
ACCORDING to my newspaper, more than one in

every three casualties' on the roads in the Metro-
politan Police District during last May was what is
known (officially) as a " pedal " cyclist. Considered by
itself, that isolated figure might be a cause for concern.
When, however, it is related to the vast number of
cyclists using the roads in question, it is not so alarming.

Moreover, one has to bear in mind that the bicycle is
the frailest and most vulnerable vehicle on the road,
and that other people very often fail to give cyclists a
square deal.

Buying Experience
WE cyclists know perfectly well that it is folly to go for

our meals to establishments which obviously
cater for the motoring fraternity. The amount of fuel
provided for motorists, who are not getting any exercise,
is hopelessly inadequate for the cyclist, who is providing
his OW/1 power. Despite this knowledge, which is con-
stantly in the forefront of my mind, I went the other
day to a motoring establishment and asked for a plain
tea which, it was advertised, would cost me is. 6d.
There was really no need for me, of all persons, to be
buying experierice in this respect. However, .I wanted
to sample this particular place and I now feel -that
" I've had it." The meal, in its origin, consisted of two
small pieces of bread and " butter," a small portion
of jam, two small scones, two small cakes and a pot of
tea, which yielded just two -and -a -half cups. When I saw
the spread, I at once asked if I might have some more
bread and " butter," the quantity not' being sufficient
(as I told the waitress) " for a growing lad." A further
lot, consisting of foUr small pieces, was at Once (and quite
willingly) brought. On paying the bill, was I asked for
as. 6d. ?-0h ! no : ".you had more bread and butter
hadn't you ? Two shillings, please." There is no
lesson here to be stressed ; it merely needs remember-
ing ! In my case, it will be borne in mind, and I shall
not attempt to buy any more of that sort of experience.

Protest
ONE day recently, when I was quietly meandering

along the deserted road between Knighton and
Pen-y-bont, a voice out of the blue suddenly said,
"'Morning ! " and a brother cyclist, gaily attired,
flashed by, almost scraping my elbow. I have previously
condemned this ill-mannered habit, adopted by certain
folk, of overtaking other cyclists- with as little margin
of space as possible, and I now reiterate my condemna-
tion. On wide, unpeopled roads there is not the slightest
need for us practically to -brush against one another
as we pass, and I di wish that a stop Could be put to
this. Let us cyclists act towards one another-and, in-
deed, towards all other road-users-as we would wish
others to act towards us. That way lies comfort and
safety for all.

Discouraging
'THAT Sunday (June 6th), which was the first Sunday

on which our motoring friends exchanged
" basic " for " standard " was certainly not one of eke
better days, and I, for one, found not the slightest
inconvenience arising through the return to the road
(in theory) of many motorists. In my part of the world
`.flaming June " let us down badly, and, as the day

wore on, conditions worsened. I had on woollen gloves
and heavy pullover most of the day, and in the evening
I found that many of the roads were ornamented with
twigs and branches which rude Boreas had violently
removed from the trees, whale here and there small
floods across the road gave me aquatic exercise. A poor
day from the motoring point of view, but I was perfectly
satisfied with the 64 miles recorded by my cyclometer.

The Answer
T the moment of going to press I am being

1-1 " chivvied " in the home circle because of my
refusal to take what is known as a " proper " holiday.
ft is thought that at my present rate of work, with its
very long hours, I ought to take at least a fortnight,
whereas I am trying to make do with a week. The
answer I return to the " chivvying " is that as I am
proposing to take a cycling holiday (not unusual with
me ! ) my projected week is much superior to the other
man's fortnight. Indeed, I make bold to assert that
a cyclist, using an ordinary week -end intelligently, can
enjoy himself more fully (and extract much more bene-
fit) than the non -cyclist in the course of a week's
holiday.

SAVE THAT CARTON

Every empty breakfast food,

sugar, cigarette, soap -flake
packet is urgently needed for

salvage.
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MIDLAND INSTRUMENT CO.
OFFER:

 MAINS TRANSFORMERS, 230 v.,output 50 v. at 11 amp or with little
alteration 100 v. at 58 amp., 25/-, carr.
5/-. ENGINE -DRIVEN GENERA-
TORS (D.C. dynamos), fitted shaft,
output 12 v. 500 watt, NT-, carr. 5/-.
SWITCH BOXES, 7in. x 41n. x 210.,
contains 16 on!off toggle switches, also
slide and rotary switch, 7/6, post 11d.
CAMERA MOTORS, 12/24 v. A.C./D.C..
3-5 amp., fitted overload clutch and
1 yd. flexible drive, brand new, boxed,
20/-, poSt 1/4. BALANCED ARMA-
TURE, reed type inserts, 2in. dia.,
makes ideal midget speaker, self -
energised microphone, etc., 2'6, Post
3d. DIFFERENTIAL type carbon
microphones, fitted switch, 1/8. Post 4d.
STARTER MOTORS. D.C., 2.8 h.p.,
24 v., 150 amp., brand new, 30/-, carr.
7,6. HOOVER MOTORS, fitted centri-
fugal air -blower, 80 v. D.C.. 100 v. A.C.,
10!-, post 1/4. STARTER SWITCHES.
24 v., operates 300 amp, switch, 316,
post 11d. RELAYS, G.P.O. type.
1.000 ohm, s.m., 1/-, post 3d. MAINS
MOTORS, 200'250 v. A.C./D.C., takes
approx. 1 amp., one end fitted air -
blower, the other gearbox with two
reduction drives, speed approx. 5 and
25 r.p.m., 30/-, post 1/4. DIMMER
SWITCHES, with on'off position, 1/13,
post 4d. BURGESS MICRO
SWITCHES, make and break, 1/6,
post 3d, MAGNETIC COMPASSES,
Type P-8, alcohol fluxgate, luminous
Points, ring locking device, 51in. dia.,
3in. high, brand new in wood carrying
case, 10/-, post 1,-. MOVING COIL
HEADPHONES, with moving coil
microphone fitted switch, brand new,
boxed, 10/- post 9d. HEADPHONE
CORDS, fitted matching unit with
switch in bakelite case, for high
or low resistance phones, brand new,
2;6. post 9d. AMME'EERS, 0-9 amp.
hot wire, 7i6. post Pd., moving coil
0-300 v., 5;-, post 4d. ; 0-350 mA. R.F.,
316. post 4d. MAINS TRANS-

- FORMERS, 230 v., output 4 v. c.t. at
71 amp., 10/-. post 1/-. MIDGET
CAMERA MOTORS, 1224 v.. at 24 v.
9'10 watt, 3.800 r.p.m.. size 281n. long.
.2in. high, liin. wide, 10/-, post 6d., ditto
fitted gearbox, with final drives of 3 and
30 r.p.m., 12/8. post 9d.
Also hundreds of other items, send
for our new July/August lists, 2d. with
s.a.e. Orders over 30/- post paid, care
extra. Our C.O.D. service is cancelled
for the time being.

MOOR POOL CIRCLE,
BIR. MINGH AM, 17.

rei. : HARborne 1308 or 2664.

I Will Teach You to
Play the Piano

Without Drudgery, Fatigue or
Failure. Even If you are of
Middle age and do not know
a note. Sun -clear, fascinating
lessons, using.ordinary musical
notation, no freakish methods.
BE POST, In your home,
making failure Impossible,

and enabling you to read and play
at, siivlit any standat d rouseial
composition. My class is seldom less
than 2,000 pupils. I have taught over
70,000, and I CAN TEACH Y011.
Send for Bee hook and advice. Say
if Moderate, Elementary, or Beginner.

Mr. H. BECKER,
(Dept.. 358).

69, Fleet St.,

Ne London,
E.C.4.

TRANSFORMERS
Thompson's of Greenwich (Estb. 1897)
can now supply their Guaranteed
TRANSFORMERS FOR TRAINS
12 or 20y. BA 20/-
12 or 25V. 21 A 25/ -
Models to suit individual requirements.
Step-up or down for American Radios
110V -220V., etc., and Chargers. Send
stamp for estimate and List.

T. W. THOMPSON & CO.,
178 Greenwich High Road,

Greenwich, S.E.10.

MODEL POWER
Kemp Hawk. Diesel, .2 cc. .

1{
751-

.emp Eagle Diesel;CO. . . 78'6
E.D. Mark II, 2 cc. .. 84/-

- lectrotor, 3/6 volt. .. 13/-
ayeol 0/9 volt. Reverse .. 18'6

cocas, Yacht, Aircraft Kits. Everything
for Modelmakers. Sendlogue. 6d. for 40 -page

Cata
BEVERLEY PRODUCTS,

28, Oakwood Avenue, Leeds, 8

1 pint Spray Guns ... £3 10 0
I pint Spray Guns ... £2 0 0
9 C.F. Compressors ... £9 '10 0
6 C.F. Twin Compressors,.. £22 10 0
Mr Chambers with Gauges £3 10 0
6". Saw Machines ... £7 10 C
Heavy Duty Jig Saws ... £20 0 0`'Air Hose. V. Belts, Polley's. Gauges,

Valves, eta.-
Illustrated Lists.

' HALLV2, GI:tints Way. reen f ord:
Middlesex.

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT
For the close
scrutiny of
every conceiv-
able object,
metals, tools,fabrics,
f i b r e s,
minerals,
precious
stones, paint,
print, manu- 13111112311 MAW,

scripts, biological and botanical
specimens, cutting edges, fractured
surfaces, raw materials, powders, granules,
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

TuE uur RA LENS COMPANY,
75, Finsbury Court, Finsbury Pavement, London, E.C.2.

The Ultra Lens is a revealing eye of six actual
diametrical magnifications, which brings

out points of strength or weakness, and
enables the most minute measure-

ments to be gauged accurately.
Agtrat Whether you are engaged

94,e in manufacturing, buy-
k or selling, it

is an ally of
real value.

No instru-
ment you can

buy will more
quickly justify

and pay for itself.

NFU

Soldiers, Aeroplanes.
Far andWild

Casting moulds dwp
cut. Battledrets

Card. et<

Stamped envelope
for list. Illustrated
Catalogue se

:74

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 .5.

S.A.E. for List, 9d. for Illustrated
Catalogue.
NUTHALL, 69, ST. MARK'S RD.,

HANWELL, LONDON, W.7

BOOKS :
" TITANS " L.M.S. 2/, G.W.R.
" The 20,000 British Locomotives "
" Studies in Steam "
Loco Valves and V Gears ..

How to Build Good 00 Loco "
" Model Railway Robby "
New Developments in Rly. Model -

1/6
2/6
2,6
5/-
5/6

10/6

15/ -
USEFUL PARTS 00 0

1 Round Spring Buffers - 9d.
S.IL. or 3 Link Couplings, pair 50. 1/ -
Screw Couplings, each... ... 1/11 1/11
Motor Bogies 12 42:6
Ex R.A.F. 5 point Switches ... 216
Ex-R.A.F. 16 -Switch Panels Now 216

Postage extra. 00 " or " 0 " Parts List
3d. per post.

TYLDESLEY & HOLBROOK (M.F..T.A.)
109. DEANSGATE, MANCHESTER, 3

Free Electricity from the Wind for Your
Radio, Workshop, or Bungalow.

COMPACT WIND -CHARGER TURN-
TABLES (to fit any Car Dynamo)
Complete with all parts required.
EASILY MADE at very low cost from

quickly obtained parts.
DIAGRAMS and INSTRUCTIONS, 313

per set.
J. Maker, 22, Ditton Road, Surbiton,

Surrey

Ex R.T.II.
AIR COMPRESSORS
suitable for making paint spraying plants,

etc.
Just the thing for the Garage or Workshop.
Guaranteed, 22/6, plus 2/0 packing and

Postage.
S.A.E. for list of other bargains.
POSTAL TRADERS

Off Mill Lane. Blackburn
CRAIG'S LATEST

Radio Circuit. Personally designed, tested
and guaranteed. No experience needed to
build this Super T.R.P. 4 -valve set. M.W.
ACIDC High Quality Output. Clear
Diagrams. Detailed Instructions. Parts
List, etc., 316.

H. CRAIG
64, CONYERS RD., STREATHAM, S.W.16.,

TECHNICAL TRAINING
The Institute of Practical Radio
Engineers have available Home Study
Courses in every phase of radio and
television engineering, specialising in
the practical traihing of apprentiCes
In the retail trade. Enrolments limited.
Fees 'Moderate. The Syllabus of In-
struCtional Text may be obtained,
post free, from the Secretary, I.P.R.E.,

'Fairfield 'House, 20. Fairfield Road,
'Crouch End, London, N.8.

ZEOLITE
WATER SOFTENER REFILLS
Refills for water softeners at reasonable
charge. This Zeolite is of a high
exchange rate value and is guaranteed.
Price of refill upon application. State 

of water to be softened between
regenerations. Particulars from

HALL AND HAMBLEN,
BCM/ROS,

LONDON, W.C.1.

SAILOR SAM'S SECRET
(Reg. Trade Mark).

How to make
SHIPS IN BOTTLES

COMPLETE KITS, 5)6 and 61- from all
good -class Model, Sports and Toy Stores

(Dealers Write for Terms.)

COOPER - CRAFT, LTD
The BRIDE WELL, NORWICH

ADANA PRINTING MACHINES
Fruit in the odd hours with an

it.. Adana-still the most absorbing
of crafts. No.1 H/S
Machine £4.10.0.-'10--- No. 2 lI/S Machine

-'..54-[. for itself in a month or
£9.15. 0. Will pay

two. Send for illus-.,. .,.4_ trated folder to
Dept. P.M. 14.

Asher (Panting Machines), Ltd.1,51(1.ineeli St.. Tvriekenlians. %Whitt

WEBLET. AIR PISTOLS
Marvellously
accurate for
target

licence required to
purchase.

Senior Mark I
Junior Webley Air Rifle

Write for List. WEBLEY & SCOTT LTD.,
106, Weaman Street, Birmingham, Eng,

* Multicraft CATALIN Material*
Rods. Cylinders, Sheets, Sections
Kits for -Book -ends, Tablelamps, etc.
The most versatile of all materials,
Beautiful colours, easily worked,
Sample Box 10/-. Parcels 25/- & 50/-.
For details send large stamped addressed

envelope.
Dept. PM, COULDEN & SMITH,
230. The Avenue, West Wickham,

Kent.

NEW MACHINERY. Electric Motors,
Band Saws, Drilling Machines, Pumps,
Grinders, Welders. etc.-John P. Steel,
Bingley.

SPARKS'
DATA SHEETS

Provide detailed Instructions with
Simple, Full-size Construct:onat Prints

of Tested and Guaranteed Designs.
THE " CRUISER "

An All -dry, High -efficiency 3 -valve
T.R.F. Circuit.

Three Pentodes. Fine range, power and
quality. Low cost. Good selection of
stations on M/L waves with short
aerial. Designed for those wanting a
compact, all -dry, trouble -free design
for the home, caravan, camping,
yachting, etc. 2/6

THE " OLD FOLK'S TWO."
An A.C./D.C. 2-Valver Plus Rect. for
those who cannot be bothered with
tuning. 3 Station Selection by Switch.
UM Waves, 38 Watts 0/Put. .. 2/9THE "CUB." A Fine little A.C./D.C.
2-Valver, Plus Rect. ML Waves receiver.
Powerful, Inexpensive and Simple to
Build. 31 Watts, Good response ... 2'6THE "CADET" A.C./D.C.
AMPLIFIER. The youngest addition
to my famous range of Amplifiers.
A hill II Watts Output, Vol. and Tone
Controls. Ideal for P.U. ... 2/6
'ME "CHALLENGER " PORT-
ABLE. An Amazing, A.C. /D.C. Portable.
T.R.F. 3 -Valve nlus Rect. M/L Waves.
Range and Quality
A.C. TWO -VA I.VER (Plus Rect.).
MIL Waves, 36 Watts Output -. 2/6
A.C. THREE-VALVE:It (Plus Rect.).
T.R.F. Circuit, M/L Waves ... 2/9
A.C. SUPERTIET. 3 Valves OW
Rect. All -wave. 4 Watts Output.., 2/6
A.C.8 WATT QUALITY RADIO-
GRAM. A.C. 1VI.vvaves only. Quality
rather than range. P.P. Neg. F/I3k, 3/6
BATTERY ALL -DRY PORTABLES.
Tiny Two. Med. waves. Local station
on 281n. Speaker 2/6
THREE -VALVE PORTABLE. WI,
Waves. A very popular Ser._ ... 2/6THE PORTABLE FOUR. Med.
waves only. T.H.F. Circuit ... 2/6

MANY OTHER DESIGNS or Sets
and Amplifiers. Stamp for List and

with order. Prompt Service,
COMPONENTS sumn,,D.

L. ORMOND SPARKS (M),
9, Phoebeth ROM, Brockley, S.E.4
(Nearest Station : Ladywell, S.R.)

('Phone : Lee Green 0-220.1

MATRIC.
xy7111' needlessly handicap yourself

and watch othe: people winning
-

success and security 7 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 expious the easiest and quickest
way to rhatriculat e- FitE E sod
without obligation.

BRITISH TUTORIAL INSTITUTE,
(Dept. 160), 356, Oxford Street.

LONDON, W.I.

"NO PASS -NO FEE"
CATALIN

We hold large stocks of the wonder cast
resin. Gorgeous colours in rods, cylinders,
sheets, shapes, etc. S.A.E. Lists. Sample
Table Lamp parcel 9/- post free.

NEW
Plastic Resin Glue. Heat- and waterproof.
Sticks anything. 3'6 post free.

TOWN BOOKSHOP, Enfield.
'Phone : ENF. 4948,

RATCHET & REVOLUTION.

COUNTERS
Ask for

Leaflet No. 19/5
Speed up to
6,000 r.p.m.

B. & F. CARTER
& Co. Ltd., Bolton 5

PLASTERCRAFT
The discovery of a new Flexible Mould-
ing Compound makes it possible to
Produce Hundreds of perfect castings
in Plaster, Cement, or Cold -set Resins
at a fraction of previous costs. Send
3'- for specimen mould and full in-
formation. A cast is presented FREE
with every mould.
We make moulds to your requirements.PLAXIT
(Dept. 2) PLAXIT. 3, Albion Street,

BroadstaiEs. Kent. a



One of the following Courses taken at home in your
spare time can definitely be the means of securing
substantial promotion in your present calling, or entry
into a more congenial career with better prospects.

ENGINEERING, AERO, ETC.

Plastic-Radio-Aero Engines-Aircraft Design-
Welding-Aerodynamics-Electrical Engineering-
Television-Electric Wiring-D i e s e I Engineering
-Generation and Supply-Works Management-
Metal lurgy-Refrigeration-Plann ing. Estimating.
Rate-fixing-Time and Motion Study-.1-Aero Inspec-
tion-Automobile Engineering-Sheet-metal Work-
Engineering Draughtsmanship-Aero Draughtsman-
ship-Jig and Tool Draughtsmanship-Press Tool and
Die Draughtsmanship-Structural or RIF Concrete
Draughtsmanship-Sanitary Engineering

GENERAL

Matriculation-College of Preceptors-Chartered
Institute of Secretaries-Aircraft Apprentice.

MUNICIPAL SERVICE

School Attendance Officer-Handicraft Teacher-
Registrar-Housing Manager-Sanitary Inspector-
Weights and Measures Inspector-Inst. of Mun.
and Cy. Engineers-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 Draughtsmen, Inspectors, etc.,
in Aero, Jig and Tool, Press Tool, Electrical,
Mechanicalandother Branches of Engineering.

is unnecessary for those
learn-our Guaranteed
"Home Study" courses
will get you in. Those
already engaged in the
General Drawing Office"'
should study some
specialised Branch such"
as Jig and Tool or Press
Tool Work and so con-
siderably increase their
scope and earning
capacity.

Practical experience
who are willing to

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 1;a page book,
containing valuable and vital 'information on all branches 6.1.
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.I.,
A.M.I.E.D., A.F.R.Ae.S.,
London B.Sc., Degrees.
Fully guaranteed postal courses for
all the above and many other
examinations. Fully described in
the Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS OR NO FEE

4.4111e

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I

OVER SIXTY YEARS OF
CONTINUOUS SUCCESS

SOUTH AFRICAN BRANCH E.C.S.A. P.O. BOX 8417 JOHANNESBURG.

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 and may well prove to be the turning point in your
career.

PROMPT TUTORIAL SERVICE GUARANTEED

"*.".." To

FREE COUPON
NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148, Holborn, London, E.C.1.

Please Forward your Free Guide to
NAME
ADDRESS

My general interest is in : (x) ENGINEERING (Place a cross against
(2) AERO (3) RADIO (4) BUILDING the branches in which
(5) MUNICIPAL. WORK you are interested.)

The subject or examination in which I am especially interested is

To be filled in where you already have a special preference.
(ad. stamp only required if unsealed Envelope used.)


