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" I wish I could
show you ALL the clips

we make at

You'd have a surprise-CLIPS in every possible shape
and size, CLIPS in steel, bronze, stainless, plated, etc.,
CLIPS for every trade under the sun . . . and if you
want a clip made to specification TERRY'S Research
Department is there-ready and willing to give you
the benefit of 96 years' experience.

-Want to know all about springs.?
Here's a book packed with spring know-how from cover to
cover-the finest of its kind today. Post free 12/6.

. . . and here are three
"specials"

Three ready popular
clips -8o and Si come ,11,
1" to 2" from stock.
No 3oo-an cxcep-
tionaLy good drawing
board clip-costs 5
a dozen (inc. p.t.),
from stock.

:7"11*lek

Sole Makers: HERBERT TERRY & SONS LTD.. REDDITCH LONDON BIRMINGHAM MANCHESTER
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All that you require to
start picture -making

*elan

JOHNSON OUTFITS FOR
HOME PHOTOGRAPHY

THIS picture shows the No. I Printing Outfit
containing everything necessary for making

prints from your own negatives. Can be used for
the dish development of roll film. The outfit includes
a plastic Printing Frame, Safelight Lamp, Dishes,
Measure, all the chemicals required, and
a fully illustrated instruction book. 32/6

There are four larger outfits in the series or you can buy the]
additional items singly as the standard of your work improves.

To learn how simple photography can be, get a copy
of the book entitled NEW HOME PHOTOGRAPHY.
Your dealer has it, or a copy wilt be sent for 2/6,
post free, if you mention PRACTICAL MECHANICS.

JOHNSONS OF HENDON, LTD.
335, HENDON WAY, LONDON, N.W.4

THE "ZYTO" Y" LATHE
BRITAIN'S FINEST LATHE VALUE

12" BETWEEN CENTRES

Back Geared, Gap Bed, Tumbler Reverse, Screwcutting, Surfacing,
Sliding, Full Compound Slide Rest with Rack Feed, Hollow
Mandrel, Hollow Tailstock No. 2 M.T., Set over Tailstock. Supplied
complete as shown with full set Changewheels, Backplate, etc.

BRIEF SPECIFICATION PRICEHeight of Centres, 3lin.

BOOK YOUR LATHE NOW

S. TYZACK & SON ED.
341-345 OLD STREET, LONDON, E.C.I
TELEPHONE: CLERKENWELL 8301 (TEN LINES)

Distance between Centres, SIGn.
Sleight from Gap,

le, Si
Qin. £28/Guide Screw, 8 T.P.I.

Headstock Mandrel, admit' Mi.
Tailstock Barrel, admits tin. Please ask for our new

Height from Saddle,

Headstock Pulley. 3 Speeds, I in. Flat Belt.
Faceplate Diameter, Sin. Easy Payment PlanOverall Length of Lathe, 30in.

Fully illustrated leaflet of the ''ZYTO " Bench and
Motorised Lathe free and post free en request.

GAUGE'O'
LOCO'S & ACCESSORIES

Bassett-Lowke Loco's and
Accessories are im-
mensely popular amongst
Gauge 0 ' enthusiasts
because of their accuracy
and true-to-life realism
which adds interest to
any Model Railway Sys-
tem. Sturdily built they
are the best value offered
for money.

-ODP'.1
.1401'

he

enlarged

s. -
or

GPU
P..

Pages c_WAL'oti.7,c,co.s.
\t.s...,17.3,, ho_si'les.

t. p.ccess-ikei.

B.R. (L.M.R.) 4-4-0 compound
This smart B.R. Locomotive, that will run speedily
and does not require large curves. The compounds
work on all parts of the B.R. system, and this
handsome little model has reproduced to the full
the shapely and characteristic outlines. Price,
including P.T. Clockwork £7.6.8 ; Electric, £8.8.0.
Full details in our Gauge ' 0 ' Catalogue.

SIGNALS. Single and double arm, 4::keR,
complete with ladders and red
and green spectacles. Bracket
Signals as illustrated, 1711. Also
available single arm Signal, 813.

Two arm Signal, Ill,

ROLLING STOCK. Tinplate goods Rolling
Stock, beautifully made. Open Van as illustrated,
1014. Also available Covered Van, 11111, and
Brake Van, 1319.

BASSETT-LOWKE LTD.
Head Office and Works : N 0 RTHAM PTO N

London: 1 I 2 High Holborn, W.C.1 Manchester: 28 Corporation St.

FOBCO
STAR'

Precision Drilling Machine
0- zin. capacity

DELIVERY FROM STOCK

:'ully tilting table can be located at
90 deg. each way.

DETAILS AND DIMENSIONS
Distance centre of chuck to
Spindle tra.vel 3/in.
Maximum distance chuck to. base... I5in.
Table ... .. 831n. sq.
Base 151n. x 9in.
Column ... 55 mm. dia.
Speed range 4,260/1,990/1,020;475.
Motor ... .. h.p., 1,425r.p.m.
Nett weight ... ... 140 lbs.

A.C. single phase machine, bench
type (as illustrated),

Z35  8  9
Pedestal model. £40.6.9.
A.C. 3 -phase machine, bench type,

£33.7.6.
Pedestal model, £08.5.6.
Mortising attachment (optional ex-

tra), £5.5.0.
Chuck Guard (optional extra), 12/-.

Carriage paid mainland.
All models available on our " OUT
OF INCOME " terms. Example, A.C.
single phase bench machine, deposit
58.17.9 and 12 monthly payments of
50/11.
Illustrated literature gladly sent on

request.

A. J. REEVES & Co.
416, MOSELEY ROAD, BIRMINGHAM, 12
Grams: " Reevesco, Birmingham." Phone: CALthorpe 2554

"THE CHOICE OF EXPERIENCE"
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Miniature 6v. Accumulators and charging rectifiers for adding
to cycle dynamos. Light remains on like a car light when stopping
for traffic or Zebras. Price 15 10s.
A.C. Mains Buzzers for 230v., 316. Bell push 116. Twin wire
4d. yd.
Tapped Transformers, 2001240v., A.C. Mains, secondary 3v., 4v.,
6v., 8v., 9v., 10v., 12v., ISv., I8v., 20v., 24v., 30v., all at 2 amps.,
21/3. Useful for model railways, laboratories, etc.
Two-way Intercommunication between rider and sidecar
passenger, cycle or motor -cycle ; complete and fool -proof. 1916.

230v. A.C. Mains Transformers, secondary 24v., 2v. and 2.1 v.,
6/9. Voltages can be added together to give 41v., 26v., 261v. or
28v., all at amp.
Make a Battery Charger. Output 6v. D.C. at .5 amp. Trans-
former 616, Rectifier 516, wire and battery clips 116.
Resistance Mats, 230v., 130 watts. For warming developing
dishes, glazing and drying prints, tropical fish, chick brooders, etc.
10in. x 6in. x 1132in., 216 each.
Sensitive Microamp Meters for exposure meters, movements fit
a box the size of ten Players, 716. Unbreakable selenium cells for
use with above meters, 616, 17mm. x 43mm.
Single Headphones with headband for the hard of hearing,
complete with plug to radio's extension speaker socket, 516 each.
Baby Crying Detectors, sensitive up to 200ft., 916. Twin connect-
ing wire 3d. yard ; 50ft. of wire and detector, 13/6.
Filament Transformers, 230v. A.C. to 4v. and 6.3v., 3 amps., 816.
Infantry Throat Microphones, 316. Make excellent contact
mikes if strapped to any musical instrument, including harmonica.
Relays. We stock a very wide range ; tell us what you wish to
do and we will quote you for most suitable types.
Radar Crystal Diode Valves for crystal sets ; work night and
day without adjustment of any kind, only 316 each.
Decca 2 -speed Gram Motor and Turntable, A.C. only, 331 r.p.m.
and 78 r.p.m., C3 17s. 6d.
Selected hand -polished sapphire gramophone needles, for
10,000 playings, 716 each ; mass-produced type 616 each. When
ordering please state type and make of pickup. Postage 6d. extra.
Electric Fire Elements, every modern type in stock ; Board
of Trade prices. Send your faulty element for replacement by
C.O.D. post.
Infantry Miniature Headphones with adjustable headband.
Earpieces size of a cherry, 816 pair. Surprisingly, also make very
sensitive microphones.
Commando radio control equipment, transmitters and
receivers ; receivers are very small for concealing in incendiary
model airplanes or explosive miniature boats. Miniature valves,
condensers and resistors, squegging coils, miniature relays, actuators,
etc. Any item separately. Send for this list.
Fish with electricity! Hand generators developing 200v. are
used together with two insulated lines with bare ends which are
thrown into the water. Any fish between the two wires are
stunned and float ; less cruel than tearing mouth with hooks.
These wonderful generators can also be used for wind -chargers,
:lin. electric drill, slow rotary display stand, car starter when
battery is flat, etc. Only 241- with instructions.
Power packs for model railways ; 230v. D.C. to 12v. and 5v. D.C.
3216 ; 230v. A.C. to 12v. and 5v. D.C., 4216. 5v. is for track lights.
Noise suppressors for " dirty " mains, fully screened, 1016 each,
size 4in. x 3in. x I lin. Type 2 for vacuum cleaners or floor polishers,
electric drills, sewing machine motors, etc. 1916, sausage shaped.
Two-way Distributors for feeding two television sets from the
one aerial, 716. Colour screens for television, to be placed before
the screen, 9in. or I2in., 1216 each, plus 6d. post.
Electric blankets to warm the bed on cold nights, £9 10s., or we
can supply the infra -red element for attaching to your own blanket
for only 35I-. Unit comes complete and ready to use with instruc-
tion leaflet.
Garrard Replacement pick-up bobbins, 5110 each.
Magnetic Recording attachment for your radiogram ; instantly
removable conversion kit, no screw holes to disfigure gram, disc
records can still be played. Complete conversion kit, including
pre -amplifier, C7 Os. Od., instruction leaflet II- plus 21d. post.
Have the thrill of hearing your own voice recorded ! For those
who prefer a ready-made job, Radiogram adaptor and amplifier
for recording and playing back, complete and ready for use, 18 10s.
Electric motors of all types in stock ; send 21d. stamp and ask
for electric motors list.

All items include carriage and instructions where necessary.

PARK RADIO OF MANOR PARK
676-8, ROMFORD ROAD, LONDON, E.I2

152 LIGHT WOOD-
WORK VICE.

94 MACHINE VICE.

1111 Will vier
Aa t am/ Pticei

OBTAINABLE FROM TOOLDEALERS & IRONM DNG:RS

194 WOOD-
WORKERS' VICE.

rtI9B WOOD-
WORKERS' VICE. 186E FITTERS' VICE

THE STEEL NUT & JOSEPH HAMPTON LIMITED
WODEN WORKS WEDNESBURY PHONE OARLASTO N 3.1L

iltasterto Branches
are ready to deal with your

Corsi/Kg on the spot

Every Halden branch is
fully equipped and ready
to produce photo copies
of plans, deeds, documents,
etc., by any of the usual
processes. To the larger
users, Haldens offer a range
of the most modern
equipment for the pro-
duction of their o w n
photo copies. In con-
nection with the pro-
duction of maps,
Haldens are licensed by
the Controller of H.M.
Stationery Office to
reproduce Ordnance

Survey Maps
n one

colour.

44> OF MANCHESTER

J. HALDEN & Co., 8, Albert Square, MANCHESTER, 2
Branches at: London, Newcastle -on -Tyne, Birmingham, Glasgow, Leeds and Brisn:a
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Nos. 1.4, 7/-, plus 3/I P.T. Post 6d.
No. 5, 9/3, plus 4/I P.T. Post 6d.

No. I. " Miniature " Jewel - tipped
needle for Light -weight pick-ups.

No. 2. " Straight "jewel -tipped needle
for Crystal pick-ups.

No. 3. " Trailer " jewel -tipped needle
for Medium -weight pick-ups.

No. 4. " Knee Bend Trailer " jewel -
tipped needle for older Heavy-
weight pick-ups.

No. S. " Miniature Solid Sapphire "
needle for Light -weight pick-ups.

Al! S. C. Brown Precision Sapphire Needles are protectively mounted on a useful double -sided
stroboscope :(78 & 33-1,1 r.p.m.). An instructive and interesting Brochure with many useful

hints on obtaining better reproduction gladly sent on request. Write to Dept. P.M.

te_ ik SHAKESPEARE ST.,WATFORD.HERTS.

CJ. gJrowit v.
rO

w. Telephone: Watford 7241.

TAKE UP PELMANISII
For All Times and Circumstances

MAN t pELMAN-
1111111mv I S M

has stood the
test of time.
During the

11111104 vt last half-cen-
/c, tury, in peace
kp and war, in

,NO°'
times of pros-
perity and of

depression, it has helped and en-
couraged men and women in all the
affairs of life. Now in these times
of strenuous endeavour two facts
stand out against a background of
evidence-the increasing number
of men and women, who want to
make a success of life, enrolling
for the Pelman Course ; the con-
tinued support of serving and ex -
Service members of H.M. Forces.

This increasing demand proves
the creative and re -creative value
of Pelmanism. Minds under stress
and strain are sorely in need of
restful recreation and soothing
stimulus. Pelmanism gives all this
and more. It is the way to clear
thinking and calm but determined
action under all circumstances.
You cannot be harassed by anxie-
ties, fears and worries, or feel help-
less, mute and fearful in times of
sudden emergency when imbued
and buoyed up by the friendly
personal guidance of Pclmanism.
Take the Course to -day and
possess those self-reliant attributes
permanently enjoyed by over
750,000 grateful Pelmanists.

A True Philosophy
Pelmanism is a true philosophy

of living for ordinary sensible
people who wish to make the best
of themselves at all times and
under all circumstances.

The general effect of the train-
ing is to induce an attitude of
mind and a personal efficiency
favourable to the happy manage-
ment of life.
Reduced fees for serving and ex -Service

members of H.M. Forces
(Apply for Services Enrolment Form)

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

PELMAN INSTITUTE.
(Estubli.,hed ores 5n year

130, Norfolk Mansions,
Wigmora Street, London, W.1.
POST THIS FR11: COUPON 10 -DA

To the Delman
130, Norfolk 31an,ion.. H (;;more

Street, London. W.1.
"The Science of Surre,s,"
Name

Address

Callers wcicomei.

AN ABRASIVE KIT
FOR

`HANDY -UTILITY
OWNERS . . .

Including an
assortment of

Abrasive Discs and
Rolls with 4 Arbors for

a 1/4" Chuck.

AHANallITYTOOLS

PRODUCTS OF THE H.U. DIVISION OF BLACK & DECKER LTD.

OBTAINABLE FROM YOUR LOCAL TOOL SHOP,

IRONMONGER. ELECTRICAL DEALER OR STORE

*4.
Smee's
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I.C.S TRAINED MEN
are in Greater Demand
than Ever -Maximum production
depends on high technical skill, such
as that acquired by I.C.S. Students
TENS OF THOUSANDS MORE TRAINED
MEN ARE URGENTLY NEEDED NOW
-BUT THERE IS NO WORTH -WHILE

PLACE FOR THE UNTRAINED
Ambitious men everywhere have succeeded through
I.C.S. Home -Study Courses. So also can you.
The man with an I.C.S. Training in any one of the subjects
listed below knows it thoroughly, completely, practically.
And he knows how to apply it in his everyday work.
Accountancy
Advertising
Air Conditioning
Architecture
Architectural Drawing
Auditing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry and Joinery
Chemical Engineering
Chemistry, I. & 0.
Civil Engineering
Clerk of Works
Coal Mining
Commercial Art
Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice

Electrical Engineering
Electric Power, Lighting,

Transmission, Traction
Eng. Shop Practice
Farming iArable and

Livestock)
Fire Engineering
Foremanship
Fuel Technology
Heating and Ventilation
Horticulture
Hydraulic Engineering
Illumination Eng.
Industrial Management
Machine Designing
Machine -Tool Work
Maintenance Eng.
Marine Engineers
Mechanical Drawing
Mechanical Engineering
Mine Surveying
Mining Engineering
Motor Engineering

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

Engineering
Sheet -Metal Work
Short -Story Writing
Steam Engineering
Structural Steelwork
Surveying
Telegraph Engineering
Television Technology
Welding, Gas and Elec.
Woodworking Drawing
Works Engineering

Students intending to sit for examinations in Architecture, Quantities, Civil Etg.
Mech. Eng., and others, should enrol NOW for preparatory Courses.
Using a specially prepared Study Programme, the student studies in his spare
time, at his own pace and, with time for revision, sits with full confidence of
success.
Courses are also available for most other Technical, Professional, Commercial,
and Civil Service Exams., including General Certif. of Education.

(I.C.S Examination Students are coached until successful.)
Moderate fees include ALL books required.

GENEROUS DISCOUNT TO N.M. FORCES

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. 169A, International Buildings, Kingsway, London, W.C.2.

Please send me the free booklet describing your Courses in

Name Age
(USE BLOCK LETTERS)

Address

Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney.
Egypt : 40, Sharia Abdel Khalek Sarwat Pasha, Cairo.
Eire : 13, Anglesea Street, Dublin, C.4.
India : Lakshmi Bldg., Sir Pherozsba Mehta Rd. Fort

Bombay.
New Zealand : 182, Wakefield Street, Wellington.
N. Ireland : 26, Howard Street, Belfast.
South Africa : 15, Shortmarket Street, Cape Town.

ICS.

rf 4

THORNTON'S DRAWING INSTRUMENTS

PIC SLIDE RULES
We are the largest manufacturers
of high-grade Drawing Instruments

and Slide Rules in the British Empire,
and our Kinwest Drawing Materials

have gained a reputation throughout the
world for superb quality and accuracy.

Insist on using only Thornton's for complete
satisfaction.

Our illustrated Catalogue, which includes par-
ticulars of Drawing Instruments, Drawing Boards,
Tee and Set Squares, Scales, Curves, etc., is sent
Post Free on request.

A. G THORNTON LTD
ulaaitag /72.tivtament SpecudietzWY744.THAWE, MANCHE.ITER_

Tel : WYThenshawe 2277 (4 lines)

MAKE MONEY-making casts

with VINAMOLD
A grand spare -time occupation

WITHOUT arty previous experience, you can mass
produce any object from a chessman to a candlestick,
statuette or model ship, in plaster, resin, concrete, etc.

. with " VINAMOLD," the flexible mould that gives
the BEST results. Easy to work, can be toed over and
over again. Needs NO special equipment, provides a
profitable and enjoyable spare -time occupation with
minimum outlay.
" VINAMOLD " is the flexible mould employed by
leading industries, including the big film studios. Trade
enquiries are invited.

Write far full details and instructions.

VINYL PRODUCTS LTD., (Dept. P.M.2), Butter Hill, CARSIIALTON

LTD

11 Whitworth Street, Manchester, 1. Tel : Cen. 0272-1725.

BRITAIN'S LEADING STOCKISTS AND DISTRIBUTORS :
"PERSPEX" (Acrylic) sheet, rod and tube.
"CRINOTHENE."
B.X. ACRYLIC ROD.
P.V.C. SHEETING (Admiralty Specification).
"CASEIN" Rod, Sheet and Tube.
CELLULOSE ACETATE Film and Sheet.
Official Stockists for:
IMPERIAL CHEMICAL INDUSTRIES LTD., ERINOID LTD.,
B.X. PLASTICS LTD., UTILEX LTD.
Catering especially for Industry, The Hobbyist and the Model Maker.
Contractors to the Admiralty, most Government Departments, Schools,

Institutions, etc.
Trade and Technical enquiries solicited.

Fabrication, Engraving, Moulding, Cutting to Size, Shape, Contour a speciality.
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REMOTE CONTROL APPARATUS
With a pair of Magslip Transmitters all forms of remote
control work can be effected. Each transmitter -receiver
is 50v. A.C. and transmits forwards through 360 deg. or con-
tinuously. Completely reversible, each operating as trans-
mitter, indicator or receiver at will, thus all forms of feed-
back mechanisms are possible. Transmitted power factor of
40 inch ounces. Instructions supplied.

Per pair of transmitter-
receivers:Post tree 90/_
Single transmitter -U /
receiver. Post free uv 1 -
Indicators, each. 50/..
Post free
Queries on remote control

gladly answered.

PILOT'S COMPASS

R.A.F. P -
type spiritfilled
clear cart,
expansion
chamber and
pointer with
Revolving gr

SLIDE RULES
TYPE I..6.-10in., A, B, C. D and
reciprocal scales and extensions.
Cube, mantissa, log log scales and
three trig. scales on reverse of slide.
Reverse has a window index. Rule with
black and red lines, the whole of lam-
inated bakelite construction and 25I

-sold at 45!- each. Our price, 40
TYPE E.3. -101n. electrical engineers'
slide rule. With A, B, C. D scales and
extensions.. Other scales are dynamo
and motor efficiency. voltage drop.
resistance/temperature and cosine scale
for A.C. working. Two-line cursor.91

-Maker's price is 38 -. Our price. &  /
TYPE A.L.6.-10in., logiog, similar to

'L.4. but with 3 trig. scales on reverse ;

carries a graduated side bevel. 27/6Usual price, SO!-. Our price.
'TYPE T.11.-10111.. wide -faced, with
bevel. 3 log/log scales, 1.01 to 104.
A. B, C. D and reciprocal scales, V1-xi
for vector calculations, etc.. 3 trig.
scales on reverse and window 38/6index. Usually 70 - Our price,
TYPE P.8.-6in. pocket slide rule,
A, B, C. D and reciprocal scales with
extensions. Usually 17/6.

Our price 10/-
TYPE G.2. -401n. rule, black and red
lines, A. B. C, D and reciprocal scales
with extensions. Cube and man- qi /.
tissa. Usually 38'-. Our price, ff.. /
TYPE L.4.-10in. black and red lines.
A. B. C. D and reciprocal scales with
extensions. 2 loglog scales. 21/ -Usually 38/-. Our price.

long luminous
steering grid.

id for course -
setting on
to a hear-
ing. Bowl
41n. diam.
Easily fitted.
Ideal for
small craft,
etc., etc.
Almost new.
Listed at Send 3d. stamp for /at -
over £25.0.0. 26/6 rst illustrated list No.
Post Free 501. 8 large pages.

10,000
METERS

Surface mounting.
back bolts for wire and
fixing instrument. All
by leading British
makers such as Bryce.
Ferranti, Weir and
Power Equipt. Brand
new moving -coil in-
struments, 2iin dials.
Ranges available :

D.C. Voltmeters. 0-8
volts 1-120 volts.
D.C. Ammeters. 0-0.0
amps; 0-1.5 amps 10/6
0-20 amps. each,

RUBBER CUSHIONS
Brand new latex sponge, M.H. density.

including :-
D.131-D-Shaped. 151in. wide x 16In.
x 21n., post free, .u/
F. 043-Bar Seat, 12in. diam. x 2lin. 11 /6

post free.
F. 041-Bar Seat, x tin. 11 /6
diameter, post free. lu/
TYPE 6.5.-1.01n. Rietz pattern. As 0.2.
but with 3 trig. scales on reverse of slide
and window index. Usually 45'-. an/

Out price. &a/-
TYPE A.G.5. 101n. Rietz pattern
similar to standard 0.5, but with gradu-
ated side bevel.
Maker's price, 50:-. Our price, 21/8

(Dept. 19), 7071, HIGH HOLBORN,
LONDON, W.C.I. Phone : AMB 2871 2

Visit Our may s/sop al
2. X icioi'la Street, London. S.1%. 1

AERO-SPARES CO

MODEL RAILWAY CLUB
EXHIBITION

EASTER WEEK, TUES. APRIL 15 to SAT. APRIL 19

The work of members of the Model Railway Club, over 3,000 models
of locomotives, coaches, wagons, signals and working tracks.
rides behind real steam engines.

Free

CENTRAL HALL, WESTMINSTER
Tuesday, 2 p.m. to 9 p m. Thereafter, I I a.m. to 9 p.m.

ADMISSION - Adults 2/6, Children under 14, (/-
Special terms for organised parties on application to R. C. Panton,

162a, Strand, London, W.C.2.

THERMOLECTRICS LTD.
CHAPEL WORKS . HAMPTON -ON -THAMES.,
Here is an opportunity for the amateur engineer to acquire
a precision Bi-metal Thermostat, capable of controlling
A.C. currents of 4 AMP within the temperature range
50 degrees Fahrenheit to 200 degrees Fahrenheit.

ASBESTOS FLEXIBLE HEATING CORD. I! -
yd. Various Resistances : 15, 25, 200, 400 ohs,
per yd.
ASBESTOS SLAG WOOL for the thermal :nsu
lation of hot-water tanks. lb.

PRICE
3,9 EACH

THREE HEAT SERIES PARALLEL LINE CORD
SWITCHES. I Amp. 250v., "off " position each end. 7.6 each.

din. 7 B.A. FINE SILVER -TIPPED CONTACT SCREWS, 6d, each
BI -METAL, On wide x .036in. 401. per lb.

ONE PLASTIC MODELLING MATERIAL
From rough, rugged stone to smooth animal muscles-
any surface, any shape can be easily modelled, moulded
or cut from plastic, ready -to -use PYRUMA. Baked or air-dried
to stone -hardness, your Pyruma models can be painted or
enamelled in realistic colours, as instructed in the Illustrated
Book offered below. Send for it today and learn how
to make model-
HOUSES, BUILDINGS FOR MODEL RAILWAYS, DOCKS
AND AIRPORTS, SHIPS, MODEL FURNITURE. ANIMALS,
FIGURES. RELIEF MAPS, Etc., as well as utility objects
such as ASHTRAYS, BOOKENDS, MENU HOLDERS,
PAPER WEIGHTS, ORNAMENTS AND DECORATIVE
OBJECTS.

NO SKILL OR SPECIAL TOOLS REQUIRED.

Inexpensive, PYRUMA is obtainable

11 from Ironmongers, Art -material Shops
and Hobbies Stores.

4d. brings
this book !

V..^1

y OM A.R
COUPON

TO DEPT. P.M.

J.H. SANKEY& SON,LT?'
ILFORD

Enclosed 4d. in stamps for PYRUMA
INSTRUCTION BOOK addressed

ESSEX

MODELLING

NAME

ADDRESS

Post in unsealed envelope (lid. STAMP)
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L. Most sizes

SEND FOR FREE 104 PAGE BOOK

DESCRIBING THE E.M.I. COURSES
Here is your opportunity to fit yourself for a well -paid ft,
post. A home study course with E.M.I. Institutes -the
only Postal College in the world which is part of an International
Manufacturing organisation - is your quickest way to a key position.
E.M.I. Institutes are associated with " HIS MASTER'S VOICE ",
MARCONIPH ONE AND COLUMBIA companies.

r - - - - - - - --POST THIS COUPON NOW- - - - - - ---I
E M I INSTITUTES, Postal Division, Dept. 144.
43, GROVE PARK ROAD, CHISWICK, LONDON, W.4.

I Please send, without obligation, your FREE BROCHURE.
I have marked the subjects which interest me.

Mechanical Eng. rj Electrical Eng. Draughtsmanship. El Radio

E Television D. Production Eng. 4 Automobile Eng. L Aeronautical
I Eng. F1 General Cert. of Education (Matric) fI Civil Service.
I Also Courses for A.M.I.Mech.E., A.M.1.C.E., A.M.Brit.I.R.E., A.F.R.Ae.S.
1 CITY and GUILDS EXAMS in Mech. Eng., Elect. Eng., Telecommunica-
I tions, etc

NAME
I ADDRESS

S AFRICA

C.b

DUKE & CO.
Radio and Electrical Accessories by Post

SALVAGE RADIO AND RECORD CHANGER UNITS. -Price 011716
for 1952 Model 5 v. chassis of latest design with Pin type midget valves. Made to sell
at three times this price. Write for details, including line up of valves and chassis
sizes without obligation. Also Collaro and Garrard changer units. Consoles and
cabinets for home assembly. A bargain offer which will enable you to build your
own radio -gram at home.
EXTENSION SPEAKERS. -Price 1916 each. Speaker in polished wooden
cabinet or new baffle stand, polished, with gold -sprayed metal fret. Also moving
coil 'phone unit for midget ex. speaker or quality microphone. Dia. 1.1in. Price 219.
Matching Trans. multi -ratio (2 to 40 ohms) and pentode for use in either receiver
or extension. Price 419, postage II-.
PERSONAL RADIOS. Price 6511916. Build our popular 4 v. TRF bedside radio
with the aid of the complete instructions supplied with it, including point to point
wiring instructions. Choice of walnut brown or ivory plastic cabinet. For A.C.
and Universal. There is no other comparable set of its kind available at this price
to -day. Assembled ready for use, 351- extra. Postage 216.
TRANSFORMERS. -Salvage mains trans. Price 1216, plus postage 21-. 260-0-260
6.3 v. 3 a. Standard O.P. Trans., 319 each, postage All Tested and guaranteed.
TV. LENSES AND COLOUR FILTERS. -Latest development in television
accessories. Real coloured viewing is now possible with this new filter, which is
attached to your screen and gives blue sky tints, pink centre colour, and green
grass, etc., to all those outdoor scenes. For 9in. and 10in. screens, 1019, for l2in.
screens, 1216, and for I5in. screens, 1916. Works with a black screen or with a lens,
Magnifying Lenses, enlarges picture 11 times. To fit 9in. screen, 551-. For 10in,
or I2in. screen, 751-. Tinted for anti -glare and daylight viewing, 5/- extra. Postage
and packing, 216.
TYPE 2511196 S'HET RECEIVER, -Price 719 each. A real Bargain. For S.W.
Reception. Valves and some parts removed, but the following remain : 4 Tuning
conds., 32 fixed conds., 28 res. Trans. switches. V1Controls. Vlholders. Ideal
neat chassis, and all usual parts. These sets convert easily to battery or mains
receivers. We supply free drawing for modification with each set.
CRYSTAL SET COILS AND ACCESSORIES. -Make your own crystal set
with the aid of 3 circuits supplied with one of our coils. Price 116 each, postage 6d.
Write for leaflet regarding our crystal set components.
VALVES. -Send a stamp for our latest valve list, also ask for our 1952 catalogue
of Radio and Electrical Bargains.
MOTORS. -1116 H.P,, 160-250 v. A.C.ID.C., 3,000 r.p.m. Price 3916, postage 216.
Ideal for all small machinery. 1116 H P. 80 v. D.C. with Bin. 3 -bladed fan attached.
Price 25/-, postage 216.
COACH SEATS. -Price 451- for spring upholstered double seat, hide or
moquette covered. Dunlopillo filling, 5/- extra. Carriage extra. Nearest
Station when ordering.
HEADPHONES. -Price 819 per pair. Super -balanced, sound -powered units,
X.W.D. In excellent condition. A few only. Postage II-.

DUKE & CO., 621, Romford Rd., Manor Park, E.I2
GRAngewood 6677

and at 219, Ilford Lane, ILFORD, Essex
1LFord 0295

ALL MAIL ORDERS TO ' 621 '

April, 1952
available from stock!

MICRO-
DRILLS

STRAIGHT FLUTE DRILLS. A well -designed drill par-
ticularly recommended for drilling brass. Range
of sizes: .35 nom. (.0138") to 3.0 mm. (.1181")

PIVOT DRILLS

Widely used by watch
and clock making
trades for drilling
very small holes.
Range of sizes :
.05 mm. (.002")
to .5 mm.
(.0197")

STANDARD SPIRAL
FLUTE DRILLS

A general purpose drill
of improved flute
design for easy ejec-
tion of swarf.
Range of sizes : .1
mm. (.0039") to
3.0 mm. (.1181")

FLAT DRILLS

Similar to pivot drills
but made in larger
sizes. Range of
sizes: .25 mm.
(.0098") to 3.0
mm. (.1181")

SINGLE SPIRAL

FLUTE DRILLS

For drilling small
holes to extremely
fine limits. Range
of sizes: .1 mm.
(.0039") to 3.0
mm. (.1181")

WRITE FOR STOCK LIST
S. N. BRIDGES & CO. LTD.

Bridges Place, Parsons Green Lane, London, S.W.6.

6 MARLCO
KNURLING TOOL

Range 0-4in. All steel, case-hardened.
Can be assembled to operate in front or
behind work. Will exert great pressure
without strain to light lathe. Floating
jaws will follow workpiece and enable

knurling to be started in its
middle. Diamond and
straight cut knurls available.
Full particulars on request.

W. H. MARLEY & CO., LTD.,
Eng. T Dept., New Southgate
Works, 105 High Rd., London,
N.I I. Telephone: ENTerprise 5234

For Metalworking
or Woodworking

A first-class Lathe is a fine
investment. It will give years
of trouble -free service and you
can be assured that with
Myford Lathes you have the
best that your money can
buy. The ML7 31m. x 20in.
Metalworking Lathe and
ML8 4in. x 30in. Wood-
working Lathe are un-
equalled in Price or Per-
formance.

011IYFORD)
ENGINEERING COMPANY LIMITED, BEESTON, NOTTINGHAM.
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pREM I E R RADIO
(REGD.) ESTAB. 40 YEARS

B. H. MORRIS AND CO. (RADIO) LTD.

6,,,,,,,

BUILD A PROFEsSIONAL-LOOKING
RADIO AT LESS THAN HALF'

TO -DAY'S PR ICE

THREE-PIECE AERIAL
Ex-U.S.A. 12ft.-3 4ft. screw -in sections
of copper -plated steel, highly flexible

,.. - - .. *
I%

.:,....-,

with non-stick screw jts. tapering gin.
to /In. Brand new in container, 6'9.
Packing and carriage 1/6. Insulated
base, 2/6.
METAL RECTIFIERS-FULL WAVE
32 v. I amp_ /3/- ; 6 v., 1 amp., ell-. E.H.T.

,.. ,e0

.44i...s...............i.i- kax.i.s:
***" :,::1':'

i' ppvec;
'

s*
''

Pencil Type.
Output 650 v. 1 mA., 417 each. 1,000 v.
1 mA., 6/- each.

- ,"

'.i: r,.

CRYSTAL MICROPHONE
An entirely insulated crystal microphone
which can be safely used on A.C.ID.C.
amplifiers. High impedance. No back-
ground noise, really natural tone. The

We can supply all the parts to help you.
Bakelite Cabinet (Brown or Ivory)... n 6
Packing and Insurance._ ... ... 2 6
Punched chassis, 3 -valve plus recti-

fier T.R.F. .- ... - . 3 9
Engraved Glass Dials, 130-550 and

1 6
With station names, new wave-

bands. T.R.E. Coils, 160-550. BOO-
2,200 metres. pair _ - ... 6 6

Drum (21in. diam.) ... ... ... 16
Driving head ... ... ... ... 1 6
Double pointer ... ... ... ... 4
Spring .. ... ... ...
Nylon cord .(yarci) ... ... ... 6
Dial Front Plate ... .. 2 6
SEND 1/6 FOR EASY TO FOLLOW
POINT TO POINT DIAGRAMS. THE
CIRCUIT DIAGRAM AND PRICED
PARTS LIST, which shows you how YOU
can build the Receiver illustrated above
at a total cost of 26.9.6. plus 2/6. p. & c.
The Radio is a TRF 3 -valve and metal
rectifier Receiver for operation on 200/250
volt A.C. mains. Waveband coverage is
180550 metres on medium wave, and
800'2,000 metres on long wave. The Dial
is illuminated. The attractive bakelite
cabinet to house the Receiver, size Olin.
long, Sin. wide, bin. high, can be supplied
in either walnut or ivory colour.

ideal Mike for tape, wire and disc record -
Mg and sound projectors.
Dimensions : lin. deep ; 2}in. dia.

Price : 22'6.
MT. ELIMINATOR AND TRICKLE

CHARGER KIT
All parts to construct an eliminator to
give an output of 120 volts at 20 mA.
and 2 volts to charge an accumulator.
Uses metal rectifier, £2.
MAINS NOISE ELIMINATOR KIT
Two specially designed chokes with three
smoothing condensers with circuit
diagram. Cuts out all mains noise. Can
be assembled inside existing receiver,
6;- complete.

FRACTIONAL II.P. MOTOR
A 50v. 3 phase A.C. motor. 1140th b.h.p.
by famous maker, supplied complete
with resistor, condenser and circuit
diagram to convert the motor to I h.P.
for use on 240 v. single phase A.C. mains.
Dimensions : Sun. long (exclusive of
spindle). 41in. deep : 400. high. Brand
new. 25?-. Plus 2/6 carriage and packing.

ACCUMULATORS
By world-famous maker, 2 volt 10 a., 4/11.

ADJUSTABLE BENCH LAMP
Complete with flex, lampholder and
reflector, 25/-. Post and insurance 2,-.

(Dept. P.M.) 207 ' EDGWARE ROAD  LONDON  W.2
OPEN TILL 6 [mu. SATURDAYS. 'Phones: AMBassador 4033, PADding ton 3271/2
TERMS OF BUSINESS : CASH WITH ORDER OR C.O.D. OVER Ll. Please add 1,- for Post

Orders under 101-, 1/6 under 40/- unless otherwise stated.

IMPORTANT ANNOUNCEMENT. We cannot accept responsibility for, or guarantee
any kit or component sold as a Premier product by firms other than ourselves. Alt prices quoted
in our advertisements are those ruling at the time of submitting advertisement copy, and are

subject to alteration without notice.

RA/
MASON

MASTER
DRILL BITS & PLASTIC RYNPLUGS

All building materials yield
at once to the amazingly
sharp and hard Tungsten
Carbide Tip of the Mason
Master. Effortless, rapid,
silent and vibrationless,
Mason Master drill bits can
be used almost indefinitely
without wear or abrasion.
Plastic Rynplugs are virtu-
ally indestructible ; hard
enough to be hammered
into the hole yet pliable
enough to expand readily
and " grip " the softest
plaster wall. Impervious to
moisture and chemicals they
are sold in handy packs for
pocket or toolbox.
Write for illustrated booklet 'L'

JOHN M. PERKINS &SMITH LTD
LONDON ROAD VVORKS,BRAUNSTON, NEAR RUGBY. ENGLAND.
TELEPHONE.- BRAUNSTON. 238. TELEGRAMS:-DRILLS.BRAU,STON. RUGBY

KARLENITE Plastic MARBLE
Crystalline! Veined !-and sets rock hard !

The entirely new artificial Stone for casting Bookends, Ashtrays, Wall -Vases,
Statuettes, etc. KARLENITE sets rock hard with a scintillating crystalline structure
like marble or alabaster. It is enormously strong, highly resistant to heat,
impervious to water. Literally any type of natural " veining " can be simulated
in any colour. A range of pigments is available for this purpose. Most attractive
marble effect in models, plaques and statuary,

MAKE YOUR OWN Flexible MOULDS
Elastomold Synthetic Rubber for
perfect detail and repetition casting.

ELASTOMOLD makes flexible moulds that faithfully reproduce even the most
minute details of ornamentation and surface texture. ELASTOMOLD is permanent
and ideal for repetition casting of plaques, bookends, ashtrays, and art models.
Moulds can be taken from any type of material including Karlenite, wood, metal,
plaster, cement, stone, glass, ivory. ELASTOMOLD is incredibly simple to use,
and from the moulds casts can be taken easily, quickly without flaw.

Send for full details of this easy, fascinating and profitable hobby.
KARLENA ART STONE COMPANY LTD.,

PLASTICS 2, F DIVISION,
55, DEANSGATE ARCADE, DEANSGATE, MANCHESTER, 3

HANDYMEN-HERE'S THE SOLDER

For reliable, econo-
mical home repairs,
Ersin Multicore is
the solder to use. It
cuts costs by avoiding
wastage-the 3 cores
of exclusive Ersin Flux
ensure that there arc
no solder lengths
without flux. It saves
time because the
3 - core construction
mepns thinner solder
walls, quicker melting
and speedier solder-
ing. It can be used for every
soldering job, replacing stick
solder, fluid and paste fluxes.

SIZE I CARTON

PRICE 5/- EACH

THIS SIZE 2 (HANDYMAN'S)

CARTON COSTS epie4 ea(
Contains approximately 3 ft. of

S.W.G. Ersin Multicore Solder,
sufficient for 200 average faints:

MULTICORE SOLDERS LTD.
MULTICORE WORKS, MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS.

BOXMOOR 3636 (3 lines)

D. COHEN

21 in. P.M. Speaker to fit above 13/6
Miniature output transformer... 51 -
Miniature wavechange Switch... 119

Miniature 1 -pole 4 -way used
as Volume and Off ... 1;9

4 B7G valve holders ... ... 2/ -
Midget twin gang in. dia.,

in. long and pair medium
and long wave TRF coils
2 in. long x II, in. wide ; com-
plete with 4 -valve all -dry
mains and battery circuit... 8(6

Condenser Kir, comprising II
miniature condensers ... 416

Resistor Kit, comprising 15

miniature resistors ... ... 3/9
The above receiver (less valves and
batteries) could be built for approxi-
mately 49/..

PERSONAL PORTABLE
CABINET in cream -
coloured plastic ; size
7 x 4 x 3 in. Complete
with 4 - valve chassis
and tuning scale with 3
knobs. Takes miniature
90v. and 7v. batteries.
9! -

View of chassis as it would look when assembled
with valves inserted.

TERMS OF BUSINESS : CASH WITH ORDER.
DISPATCH OF GOODS WITHIN 3 DAYS FROM RECEIPT OF ORDER.

Orders under £2 add IS. Under £1 add II- post and packing.
All enquiries and lists, stamped addressed envelope.

23, HIGH STREET, ACTON, W.3.,
(UXBRIDGE ROAD) Acorn 5901
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EXPERT ADVICE ON YOUR
144 -PAGE BOOK -Free!

CAREER

An unusual opportunity you cannot afford to miss
Are you looked upon as an up-and-coming man in your job ? Have
you already been noticed by the right people-or are you just one of the
crowd, plodding along in a rut that leads nowhere ? YOU have it in
you to succeed-to be somebody, but only experts can help you find
out where YOUR opportunity lies. Fill in this Confidential Advice
Form and our Careers Experts-they have helped thousands of men
just like you-will send you a frank, personal letter of advice on your
best method of achieving success in Engineering. Whether you act on
our suggestions will be for you to decide. But you owe it to yourself
to find out what you COULD achieve... .

.... CONFIDENTIAL ADVICE FORM®®® MINIEll=til

Please send me a copy of " ENGINEERING OPPORTUNITIES " and your expert advice
on how I can best advance my career and make the most of to -day's opportunities. I under-
stand that the details given on this form will be treated in strict confidence and assume
no obligations whatsoever.

NAME AGE DATE
(PLEASE WRITE IN BLOCK LETTERS)

ADDRESS

What type of position appeals to you most ?

Have you a particular hobby or recreation?

Where were you educated 7

At what age did you leave school 1

What were your strongest subjects at school 7

Have you attended classes since leaving school 7

Have you any knowledge of technical subjects 7 (If so, give details)

What is your present occupation

What positions have you previously held ?

Have you served an Apprenticeship ? (If so, give details)

Would you like to secure promotion in your present work or prefer to enter a different branch of the Engineering industry ?

What salary would you be prepared to accept for the time being 7

If you would like to put some letters after your name, please state what examination or qualification interests you

If, after considering the foregoing information, our Advisory Expert believes that you would benefit from a special course of

instruction, how many hsurs a week could you devote to it 7

On taking the course would you need the immediate assistance of our Employment Dept. (licensed annually by London County

Council) 7

Any other information about yourself which you think will assist us to weigh up your case before we send you a letter of personal

advice.

THE HANDBOOK AND PERSONAL ADVICE ARE FREE & WITHOUT OBLIGATION
I

IF YOU PREFER NOT TO CUTComplete and post this Advice Form today! THIS PAGE, COPY THE FORM
OR WRITE A LETTERTHE ADVISORY MANAGER

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, SHAKESPEARE HOUSE, 17/19, STRATFORD PLACE, LONDON W I

THE B.1.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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APRIL, 1952
VOL. XIX
No. 220

PRACTICAL EDITOR

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

FAIR COMMENT By The Editor

Great National Free-for-all Competition
Z:200 IN PRIZES !

WE have, in the past, run many
successful competitions in which
we have invited readers to submit

ideas for improvements in existing
devices. Typical examples were our
competitions for improved lathes,
fountain pens and mechanical pencils.
Those competitions were highly
successful.

Now we invite our readers to enter
our latest competition, details for which
appear on this page. Readers will see
that it is in four sections with prizes
of £25, £15 and f ro in each section. The
competition is only open to regular
readers of this journal, but there is
no entrance fee. Entries must be
accompanied by the coupon on page 56.

There are hundreds. of things about
the home which are in need of improve-
ment, even in the most modern and
up-to-date household. A great deal of
the housewife's work, for example, can
be drudgery. Perhaps you can suggest a
device for making such work less irk-
some. A simple washing machine which
will fit into the sink ; an ash and
cinder disposer ; a hand -operated clothes
washing machine ; new uses for the
vacuum cleaner-dozens of ideas will
occur to you. Spend a little time working
them out and putting them on to paper.
It is not necessary to make working
models.

Flat owners, particularly, will welcome
suggestions for small labour-saving de-
vices which they can accommodate in
their necessarily restricted space, such
as a fan -operated clothes dryer and
airer, a small refrigerator or a tap -
operated food cooler, an automatic
fly catcher, a carpet sponger, an
upholstery cleaner, a mechanical pot
scourer-there is plenty of scope for
the ingenious reader.

Entrants must obey the rules which
are set out in the adjacent column.

Here are the four sections :-
I. Kitchen appliances (cooking,

washing).
2. Cleaning items.
3. Leisure aids.
4. General household fitments.

OUR FREE BLUEPRINT
THE model aeroplane of the high -wing

cabin type which is the subject of
the free gift blueprint included in this
issue is one which has been tested over a
considerable period. It is a highly
satisfactory long -duration flyer and a
competition winner. It is simple to build
and the materials are not costly. Full
constructional details are given overleaf.

LEONARDO DA VINCI
LEONARDO DA VINCI, who was

horn just over Soo years ago,
was probably the most versatile man in
history. He was greater than Newton,
Einstein, Faraday, Marconi, Edison or
any other of the great names in the world
of science. Most of these achieved fame
in specialised fields only, but Da Vinci
attained distinction in the realms of
science, art, music and sculpture. He
was a military engineer and Court painter
to Caesare Borgia. The sooth anniversary
of his birth was recently celebrated at the
Royal Academy of Arts, where two
rooms were devoted to an exhibition of
his original drawings from the collection
at Windsor Castle, the British Museum,
and the Ashmolean at Oxford. There
were working models of his inventions,
constructed with great accuracy by the
experts at the Science Museum,
Kensington, using his original plans,
which were also exhibited. He painted
the famous Mona Lisa, and although
about 20 of his paintings exist it is known

SUBSCRIPTION RATES
including postage for one year

Inland - - - - 14s. per annum.
Abroad - - - - 14s. per annum.
Canada - - - - 13s. per annum.
Editorial and Advertisement Office : " Practical

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

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

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

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.

that several thousands of drawings in
ink, pencil and chalk were made by him.
He had a passion for accuracy and this
inevitably led him to the study of
science.-F. J. C.

RULES
1. All entries must be original

and the unaided work of the
competitor. They must not be
copies or infringements of exist-
ing apparatus.

2. Each entry must consist of
drawings and a written descrip-
tion explaining the device. Draw-
ings need not be to scale,
although scale drawings are
preferred. They may be made
in pencil or in ink. Models as
well as drawings may be sub-
mitted if desired. The coupon
on page 56 must be enclosed.

3. We reserve the right to publish
any of the entries but competi-
tors will be advised beforehand
in case they wish to apply for a
patent.

4. Each entry must clearly indicate
the size, shape, conception and
operation of the idea and de-
scribe the materials to be used
in the making. The availability
of such materials, cheapness of
manufacture and total cost will
be taken into consideration by
the judges who will be presided
over by the Editor of this journal.

5. Stamps to cover the return of the
drawings and or models must
be enclosed with each entry.

6. All entries must be submitted
not later than June 1st, 1952,
when judging will commence.
The result will appear in our
August issue.

7. Entries should be addressed
to The Editor, PRACTICAL
MECHANICS, Tower House,
Southampton Street, Strand,
W.C.2, and envelopes or pack-
ages should be marked
" Competition " in the top left-
hand corner.
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OUR FREE BLUEPRINT!
Building the Cabin

High -wing
Monoplane

Fig. 1.-A three-quarter
front view of the com-

pleted monoplane.

THIS small, e:sily transportable light-
weight rubber -driven model has been
designed for really sound stable

flight. With this aim in view, the
model was kept simple and on proven
lines, with a reasonable sized pro-
peller, and a deep fuselage forward to
give good spiral stability. The model is
simple to fly, possesses great spiral stability
when reasonably well trimmed according to
the flying directions, and has a beautiful
glide. Although it is a duration model,
places where exceptional stresses occur, such
as the nose and where the undercarriage is
located, are adequately reinforced by sheet
covering and plastic wood. A great deal of
interesting and instructive general-purpose
flying can be had with this model.

The blueprint shows stage -by -stage con-
struction, and these instructions are aug-
mented by this article. As a result, even a
beginner should have little difficulty in
making a successful model. Newcomers to
aero modelling should pay particular atten-
tion to accuracy of the fuselage outline,
which will automatically give the correct
angles of incidence to wing and tail. Care
should alSo be taken over the paper -covering
methods described, and to ensure that there
are no warps in wing surfaces or twists in
the fuselage. No model will fly with twisted
or warped surfaces.

Let us now run through the constructional
details, commenting on these stage by stage,
with some notes on test flights at the end.

The Fuselage
A building board is advisable, but any

flat surface, such as the top of a wooden
box or a table will do if a board is not
available. The advantages of a board are
that no one will disturb the building opera-
tions in order to demand the table for other
purposes. A half -finished operation can be
left to set the cement, until the constructor
can find an opportunity to do the next job

24,111..'1381uninemiliw
Plan

Place pins on eithei- side
of the longerons

Fig. 2.-Pinning down the fuselage outline to the building board.

on the model. Any thick wooden plank
with no twists is suitable as a building board.

The plan has had to be produced with
the fuselage and wings " cut in half " for
economy of paper reasons. These " half
components " should be carefully cut out

Wooden jigs screwed
to hoard

longeron. This will prevent the longerons
sticking to each other when the uprights are
cemented in. Where a longeron has a sharp
bend a little soaking in water is advisable
before pinning into the lines of the fuselage.
This applies to the bottom forward run of
the fuselage. (See Fig. 2.)

Now cement in the uprights, with plenty
of cement at the joints. It never pays to be
sparing at joints with cement. A quick -
drying balsa cement should be purchased.

When the cement is dry, separate the two
sides of the fuselage carefully with a razor
blade, of the one -edge type. This is also
used for all cutting of balsa wood. Clean
up the joints and then place the two sides
upright, having previously cemented in the
side windows of very light sheet celluloid.
These two sides must be absolutely vertical
and at the right distance apart according to
the plan, so that the four widest crosspieces
can be cemented in. When the cement is
quite dry, the nose and tail crosspieces can
be cemented in, keeping these sprung in by

Board

Fig. 3.-Keeping the fuselage true by simple jigs screwed to the building board for keeping the
fuselage upright and free from twists as the cement sets.

and joined accurately, being pasted down to
a paper packing. Any piece of paper will do,
provided the lines of the fuselage are kept
accurate, for these lines give the correct trim
of the model.

Place the plan on the board and pin
over the plan a sheet of grease -proof paper.
This will prevent the balsa cement used for
glueing joints sticking to the plan. Pins for
construction are ordinary domestic pins.
Pin the longerons down to the board. Each
fuselage side longerons are laid on top of
each other as the two fuselage sides are built
together. This saves time and makes for
accuracy. The pins are placed each side
of the longerons in order not to weaken the
wood by piercing. Where the uprights
come, tiny pieces of grease -proof paper are
interposed between the bottom and top

(it -ease proof paper over plan-

Board

Pieces of grease proof
paper between iongerons

temporary pins until the cement is dry. Be
very careful at this stage not to pull the fuse-
lage out of line or twist it. This is the
difficult period. When the cement is dry
at nose and tail, the remaining crosspieces, of
widths according to the plan, can be
cemented in at the correct stations, slightly
springing out the longerons. If accuracy
and ease of building are sought, as they
should be, it always pays to make a simple
jig to get the fuselage true. This can be
done as shown in Fig. 3.

Remember that a twisted fuselage or a
lop -sided fuselage will never permit accurate
flying, as wing and tail will be out of line
with each other. It is quite possible to build
without a jig, if one is reasonably skilled,
and is possessed of an accurate eye, but a
jig ensures accuracy and is often worth the
time spent. Furthermore, if a second fuse-
lage is required at any time, a jig saves
trouble.

The Fittings
Fittings such as wing retaining dowels of

hardwood and tail hook, the undercarriage,
etc., all shown on the blueprint in detail,
should now be made and fixed to the fuse-
lage. When these items arz fitted they
should be reinforced by plastic wood
smeared to the sheet balsa covering at these
points, which it will be observed are located
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mostly at nose and tail, with the exception
of the wing platform. The plastic wood can
be obtained at any model shop or iron-
monger, and can be mixed with a little balsa
cement. When it dries it " spreads the
load " of highly stressed parts. This is an
invaluable feature not seen on many models.
It certainly adds very little to the weight,
but adds tremendously to the strength, reli-
ability, and long flying life of the model.
Wing platform and tail platform are
cemented on. The nose piece is made from
laminated pieces of balsa wood and then
carved to shape of the model's nose. The
nose is drilled to take a bearing tube, and
this drilling must be dead centre. Bearings
and little ball races to take the propeller
thrust can be bought from model shops
The wire propeller shaft is carefully bent
to shape by round -nosed pliers. The free-
wheel mechanism makes for long glides and
prevents a stopped propeller causing spiral
dives on the glide. It is therefore well
worth the trouble of making, although for
general purpose flying it is possible to fly
with a fixed propeller. This, however, is
not advisable if the maker can construct a
free -wheel gear as shown on the blueprint.
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with the side area
shown by the fin. If
too big a dihedral is
given, this may 'cause
instability on turns. A
small dihedral has a

similar result, a n d
fails to recover the
model in a gust. Blocks
under the wing tip
ribs will ensure correct
dihedral. ,Sec Fig. 4a.)

Covering the Flying
Surfaces and the
Fuselage
Rag tissue paper or

Silkspan paper, obtain-
able from model shops,
is used for covering.
As mentioned at the
beginning of this
article, covering is a
very important feature, for there should be a
good surface free frbrn drag -making wrinkles,
and the surfaces must not be warped by the
doped covering. So many modellers make a
nice air frame and then produce a poor look-
ing completed model because the covering is

Fig. 4.-Weighting the wing surfaces prevents warping whilst the dope dries. Dope each
wing separately, and add weights carefully. Do not apply weights until dope is sufficiently

dry to prevent sticking to board.

Propeller
The propeller is a very vital component,

for it hands out the power. Propeller carv-
ing by a novice is not perhaps as easy as
the rest of the model building. A piece if
hard balsa should be obtained, if available,
and a blank cut out to the outline shown
on the plan by tracing on to the blank. The
blades must be carved so that the sections
as shown are incorporated and at the correct
pitch angles. This matter of pitch and dia-
meter of the propeller is always a very big
secret of a light model's flying success. It
is necessary to balance the propeller as an
unbalanced one will cause vibration and
wobble which will upset the model. To
balance, slowly spin the propeller on a shaft
of wire. The blades should come to rest
each time at different points. If one blade
always stops at the bottom, after rotation,
it is too heavy and must be sand -papered
down to match the other blade.

Wing Tail and Fin
These flying surfaces are built up on the

board, or an absolutely fiat surface, over
the plan with greaseproof paper interposed,
after having cut the ribs to shape with a
razor blade, and sanded the outline smooth.
The shape of the ribs must be accurately
maintained by tracing the outline on to balsa
sheet, with a piece of carbon paper inter-
posed between balsa sheet and plan. It is 1

good plan to make up one master rib for
the wing, as this saves the plan. The rib
can be made from three-ply and used to
trace round. It can be used if another wing
is wanted at any time, and should be kept.

The correct dihedral is obtained as shown
on the blueprint. This is always important
on any well -designed model, as the dihedral
for lateral stability is " balanced " in design

bad. Covering is really not difficult, but it
requires a little practice and knowledge of
the correct way to do it.

First cut the paper to the rough outline
of the fuselage sides with a reasonable over-
lap. Now smear the side to be covered
with photopaste. Lay on the paper evenly,
but do not overwork or stretch. It may
look a trifle loose, but provided this is not
excessive, it will not matter for we shall get
it taut in a moment. The great mistake is
to overstretch the paper over the framework
when dry. Now trim around the edges,
allowing approximately ,in. overlap. Stick
this overlap down around the longerons with
photopaste and cover the opposite fuselage
side, then the top and the bottom, in that
order.

Now, borrow a scent spray, and spray
water over the covered structure evenly.
When nicely wet allow to dry, but not in
front of a fire. The paper, if reasonably
well put on will now evenly shrink up, and
not a wrinkle will be left when dry. When
absolutely dry dope the fuselage with two
or three coats of good quality model doge.
This may appear to temporarily slack off
the paper between coats, but as each coat
is allowed to dry, the paper will come up

Wire hook in chuck

C=34
4

Winder
Chuck \

Propeller
and r7Qseb/ock
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Fig. 5.-Not a 16rinkle should be visible on the finished num.3plane.

taut and gain strength. Doping must be in
a warm room free from moisture, but not
in front of a fire. It is important to see that
the fuselage is kept down true, so that it
does not twist as the drying takes place on
each occasion.

If by any mischance a twist does develop,
or a warp in a wing happens, it is usually
possible to twist these carefully out by hold-
ing in front of a hot fire, feeling the doped
surfaces soften, taken away to cool, and
releasing the surface when cool. It should
remain where one has anti -twisted it as it
cools oft.

The nose block requires several coats of
dope to harden. If the dope blushes, it has
either been applied in a damp atmosphere,
or is of a cheap and nasty kind. A good
dope by a reputable firm is well worth its
selection. Cellon or Titanine are full-size
aircraft dope firms of world-wide repute,
who also make model dope that gives every
satisfaction. The wing should have two or
three coats, and the tail and fin only one,
after the usual water shrinking. The tail
unit is built lighter and. may warp in hot
weather if too- much dope is used. Dope
should be " flowed " on with a soft brush,
and never " worked " in, like paints. Flow
it on thickly without actually running. It
dries tacky very quickly and any working
back and forth by a brush will ruin the
result.

When covering the wing, start with the
bottom and then cover the top, by the same
methods as used for the fuselage. Smear the
outline with photo -paste, including the
bottom runs of the ribs to keep the slight
undercamber. This is unecessary for the
tail, which has a flat bottom to its ribs.
Whilst water or dope is drying on the wings,
make sure they are weighted gently down to
a flat hoard. This prevents warping as the
medium shrinks the covering material. Do
one wing at a time, to allow for the dihedral.
Do not veight until dope dries sufficiently not
to stick to the board. It needs watching.
If care is not taken, warped wings and tail
will result and flying will be hopeless. One
of the secrets of the expert flyers is obtaining
unwarped flying surfaces, which enable
proper trim to be made.

Corded rubber motor
stretched up to 4 or
5 times its length

Model held by wooden
fork in ground

Fm:e. 7.-Stretch-winding a "corded" motor.
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Another view of the finished monoplane on the grow:d and ready for
a flight.

Remember -Do not stretch that covering
too much. just lay it on evenly, and the
water spray will do the stretching efficiently.
Of course, if you put it on unevenly with
vast wrinkles no amount of water shrinking
will do the job.

The Rubber Motor
One of the troubles of a rubber -driven

model is bunching of the unwound rubber
motor, which has to be longer than the fuse-
lage, when the model is on the glide. This
may cause a shift of centre of gravity, and
the model dives or stalls on the glide. This
is best overcome by making up the motor by
the " Corded method " as shown in Fig. 6.
The cording makes the slack of the motor
evenly spaced when unwound. It is a little
more difficult for the novice at first, and
means that the motor must be " stretch
wound," using a " winder," made-up from a
geared drill brace, with a hook in the. chuck.
If an uncorded motor is used, it is best to
fit one not too long, and to restrict the
number of turns put in when Wound up, and
therefore keep the length of flights short.
Even so, this model should get " upstairs "
well, and have quite a long glide home when
properly trimmed for a good glide. The
beginner may feel this is the best method to
gain flying experience, and later indulge in
the " corded method " with geared winder.
In any case, two things are vital, apart from
buying only the very best rubber. These
are: to fit rubber bicycle valve tubing over
the hooks to prevent the wire cutting the
rubber strip, and to use a really good rubber
lubricant. Dry rubber always gives trouble,
and will incur extra expense for replacement.
Never overwind rubber motors. Fig. 7
gives details for stretch winding.

Flying the Model
Now comes the important moment. The

secret of success in flying is getting careful
gliding trim first, and then controlling the
power flight front stalling by alteration to the
thrust line. It is advisable for the newcomer
to commence by controlling his model through
stable flight trim. The finer shades of trim
come with experience.

To this end the glide trim will be dealt
with first. It must be quite beyond reproach
before we even try a power flight. If it is
not obtained and adhered to, the model will
stall or dive when the power ends. Glide
duration is lost, and the model will probably
crash.

First balance the model on the fingers, with
rubber in position, and ready to fly. This
should be done indoors in still air. The

I

model should balance
about the halfway back
position from t h e
wing's leading edge to
the trailing edge. If
not, add a tiny piece
of lead to nose or
tail. If the model is
built properly this
will be very small as
the design has allowed
for the correct balance
position. But people
build differently, and
balsa wood weight is
variable, so there may
be slight discrepancies.
Now choose a light

and steady wind, and
if possible take the
model out to a soft
grass field with longish
g r a s s,, where the
" blow " of possible
bad trim glide will be
softened until we have
got the trim absolutely

correct, when the model will glide down to
perfect landings.

Launch dead into the wind with fin set

Front hook

I
411

14 strands partly
wound up are now
8 strands doubled
oil themselves

Door hook
or key\

1r-
4 strands (wind 50 turns)

Fig. 6.-Make up the motor as at A ; double
the 4 strand skein over the propeller hook as at
B, so that the motor becomes 8 strands. Allow

the motor to go slack as at C.

Pin a piece of 1/9"sheet
temporarily whilst wing
glue is setting

Building
board

2%4 high dihedral
angle

Fig. 4a.-Setting the wings to the correct dihed-
ral on a building board.

straight, and throw the model like a dart at
only a medium speed along a level line, and
not upwards nor downwards. If the speed of
throw is approximately correct, and the wind
light, and the model's balance correct, it will
glide flat and long, landing like a feather.
The wing surfaces and tail must be square
to the fuselage. (See Fig. 8.)

If the nose is heavy the model will
dive slightly. Put a little piece of lead in
the tail (temportrily retain it there under the
tail rubber hand), and try gliding again. If
correct the nose will now come up and the
glide will he good. It might be helped by a
r/r6in. slip of balsa under the tail trailing
edge, if it is still a trifle nose down.

If, on the other hand, the nose has risen
on the glide and the model balloons up in a
stall, or even looks stallish, put a tiny bit of
lead in the nose, and if the subsequent glide
is better but not quite right, pack a r/r6in.
sliver of balsa under the front (leading edge)
of the tailplane.

Having got this long, flat glide right, build
in the pieces of lead (if any have been found
necessary) or the bits of balsa packing by
cementing into or on to the fuselage with a
little plastic wood, to prevent movement in
a rough landing. Your model is now a good
glider when the power ends, provided you
now trim it so that it does not end in a
stall during power flight, which is what so
many modellers permit. The best climb of
a model aircraft, unless it is grossly over-
powered, is in an even climb, and not at
some impossible angle like a helicopter.

At this stage, power flight in easy stages
can be tried. First, wind up about 5o turns
and have a fin. slip of balsa between the top
of the nosepiece and the fuselage former.
Try a launch as for a glide, with all glide
settings untouched; NEVER TOUCH
THESE SETTINGS for general purpose
flying.

If the model flies at low altitude, take
away the packing and try again with about
5o turns. If it now slowly gains height try
80 or too turns and gradually increase turns
in subsequent flights, using down thrust by
the packing strip if necessary. It will be
observed that a certain amount of down thrust
has been built into the nose in the design.
It may not be necessary to give more. During
these test flights we must keep control of the
turn by alteration to side thrust by strips
of balsa, if necessary. It must be realised
that a sharply -turning model will put its
nose down on a banked turn, and a turn
will prevent climbing. If excessive it will
even nose the model into a spiral dive, which
may end its life! In progressing with the
tests it is necessary to keep the model
TURNING UNDER POWER WITH A
SLIGHT LEFT TURN. The natural pro-
peller torque reaction will tend to turn it
in left circles. Therefore it is usual to try
the first flights with a slip of balsa of up to

(Continued on page 245)

Wing and tail must
be on square

Propeller torque
tends to turn
mode/ to /eft Pack nose block slightly

to right

The nose block can have
"down thrust" and "side
thrust," as shown below.

Fin straight large

Gliding tests.

Slight down thrust

: A model with a
banked turn loses

height.

If model dives to the ground, as at A, put
weight in tail.

\F.

If a model climbs and stalls,
add a little weight to the nose.

Fig. 8.-Flying the model.

re)
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THE image -forming qualities of a small
hole have been known since quite early
times. The great master of science

and art, Leonardo da Vinci, has left us a
drawing of a camera obscura, which de-
picted a darkened room with a small hole
in one of the walls, and on the opposite
wall is shown the inverted image of the
outside scene. In the early days of this
century it was possible to purchase a pin-
hole camera, already loaded with a sensitive
plate, together with packets of the neces-
sary chemicals for developing and fixing.

To understand how an image is formed
by a pinhole one should consider an object
being visible because it reflects light in single
rays from paint sources over its entire area.
If a screen with a hole the diameter of a
ray of light is placed near the object then
one ray from each point source will pass
through the hole. A second screen placed
near the first and parallel with it will receive
the rays and so an image will be built up as
illustrated in Fig. 1.

Size of Hole
Whilst we may be able to conceive a hole

with the diameter of a ray of light, its pro-
duction would be. quite a physical problem.
The hole, however,- may be enlarged to
visible proportions, thus allowing several rays
of light from adjacent point sources to pass
through. A narrow pencil of light would be
admitted by the pinhole and received by the
screen. The image so formed would be
made up by a series of very small discs ;
such an image may be of an acceptable stan-
dard of sharpness and would not worry the
beholder unduly. The sharpness of the
image is governed by the diameter of the
hole and the distance of the receiving screen
from it, that is, the camera extension. A
hole of too small a diameter would set up
diffraction, causing unsharpness of the image.
A series of diameters suitable for various
camera extensions (the latter being somewhat
variable) have been related to sewing -needle
numbers, and a table of these appears in
" The Dictionary of Photography."

The Pinhole Camera
With Notes on Some of its Uses By JOHN H. HAMMOND, A.R.P.S.

Needle Working W.P. ,, f ,,

No. Distance No. No.
7 min. 6 6o
9 6in. 7 42

t2 4in to 40
The " f" number is calculated by multi-
plying the W.P. number by the working
distance.
The making of a pinhole presents little

difficulty providing due care is taken. The
most satisfactory material is a thin sheet of
metal such as copper foil. The needle is
pushed through and the burrs rubbed down
on an oilstone. The edges of the hole should
be as thin as possible, and this may be
achieved by tapping the foil with a ball
hammer before puncturing with a needle.
For ease in handling, the pinhole may be
sandwiched between card or metal plates and
mounted in the place of the camera lens:
the section and completed pinhole is shown
in Fig. 2. The side of the completed mount
facing the plate should be coated with matt
black.

Exposure Times
Exposures are, of course, lengthy, and may

be a little difficult to estimate. A relationship
between pinhole size and an " f " number
has been suggested. The exposure is calcu-
lated for this " f " number. The resultant
time in seconds is converted directly into
minutes and becomes the exposure for the

in use.
For demonstrating image formation to be-

ginners and students of photography the pin-
hole camera is ideal. Even a cardboard
box with a hole pierced in the bottom by
a compass point and a piece of tissue paper
in place of a lid will illustrate the principles.

The technician and scientist sometimc.
require extreme wide-angle photographs and
have resorted to the pinhole camera on occa-
sions. At an R.P.S. exhibition a few years
ago there was a photograph taken from the
pilot's seat in a German aircraft by means
of a pinhole camera. The purpose was t3
demonstrate the free vision of the pilot. The
pinhole has also been used in the field of
medicine for making photographs of cavities
in the body.

Landscape Photography
Many fine landscape photographs have

been made by a pinhole camera. This is
perhaps the field to be enjoyed most by the
amateur, for the pinhole is a lens which,
within reasonable limits, is of variable focal
length and of infinite depth of focus. The

Needle No. 9; working distance
9in.; exposure 3o seconds on HP3

plate flat film; sunlight; indoors.

former quality means that the
required portion of the field
may fill the plate exactly. The
latter will give the fine, broad
effects of a slightly diffused
image which can make the
rendering of landscapes so very
attractive.

Needle No. 9 ; working distance 7in. ; exposure 3o second. Fig 2.-Enlarged section of pin -
Fig. x.-Diagram showing image formation. on HP3 plate flat film ; diffused sunlight. hole and detail of mounting.
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IT is one of the marvels of our age that
any family can spend long evenings at
home enjoying the very best of vocal or

instrumental music. The gramophone brings
them just what they'd like to hear at the

time they want to hear it. They can listen
to world-famous symphony orchestras, mili-
tary bands, great violinists, or concert artists.
The golden voices of prima donnas are there
on the appropriate records. They can listen
to the wisecracks of famous comedians, the
sonorous periods of great statesmen, or the
records of national singing festivals. The
gramophone brings such pleasure within reach

How Records are Made in the E.M.I. Studios and Factory
of all, so perhaps you will like to read some-
thing of how these records are made.

The Recording Studio
Not far from Lord's -cricket ground there

is what is probably the largest and best
recording studio in the world. It was built
by Electric and Musical Industries, Ltd., and
,it has studios ranging in size from 30,000 to
300,000 cubic feet.. The largest is capable
of accommodating an orchestra of over 25o
performers and includes a large modern

The B.B.C. Symphony
Orchestra records.

(Right) The recording
engineer looks into the

studio.

Cutting the run-in
groove on the wax.

theatre organ in its equipment. There is
room for an audience of a thousand people.

A famous orchestra is about to make a
series of records. The scene is most im-
pressive. Beside the conductor sits one of
the recording staff with the full score of the
work to be played in front of him. On the
other side of a glass panel are the recording
staff and engineers. They can see all that
is going on in the studio, but they hear only
through their sound reproduction instruments.

The work to be recorded is played over.
Criticisms are made by the engineer through
the telephone to the member of his staff
standing by the conductor-too much trom-
bone, too little of this, that or the other. The
work is sometimes played over again, or maybe
parts of it, to secure just the right effect.
Then, when everybody feels happy about it,
there comes a peremptory tap from the con-
ductors' baton. A buzzer sounds and red
lights glow to show that the engineer in
charge has placed the cutting stylus upon the
beautifully polished wax disc on which the
performance is to be recorded.

A dead silence reigns. You feel afraid
to breathe. You are conscious of the tick-
ing of your watch. Then the music begins
and carries on in crescendos of marvellous
sound, everybody intent. The conductor
almost seems to extract the music from
absorbed figures around him. Nobody's
attention wavers for a moment.

The record is finished, and once more we
hear that pleasant babble of sound which
represents a group of some zoo musical per-
formers at their ease. -Then silence once
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Engraving the eccentric groove operating autc-brakes on record players. Dusting the wax surface with a fine, electrically conductive powder.

more for the play -back, which is made by
recording tapes that have been receiving the
sound at the same time as the wax disc from
which the records are to be made if all is
well.
The Wax Discs

You can imagine with what critical ears
that play -back is listened to. Engineers and
musicians all have to be satisfied. It may
be that all is done over again for just a single
fault ; but this time everything has gone
well. The play -back seems to satisfy every-
body and the wax discs upon which the
sounds have been written are carefully packed
in special containers and sent to the record
factory at Hayes.

The recording is an artistic and emotional
experience that no witness of it will ever
forget. The making of the record is an
experience of another character. The wax
discs are taken from the containers and
dusted over with a metallic powder so incred-
ibly fine in its texture that it makes no
difference to the delicate impressions of the
stylus upon the wax. It is sufficient to
attract the particles of copper in the plating
bath, in which the wax disc is placed and
left revolving for several hours. By that
time a thin but relatively strong negative
shell has appeared upon the wax, from which
it is carefully stripped-a work that requires
highly trained skill and long experience. One

of the illustrations conveys an idea of the
ticklish nature of the work.

The sound traces which were on the wax
appear in reverse upon this shell, which is
termed the Master." It is a negative of
the original recording, the grooves made by
the, stylus appearing in relief as ridges.
Records could be pressed froth it, but it
would soon show signs of wear, so the Master
is again immersed in the plating bath and
a " Mother " shell grown on to it.

The " Working Matrix"
This is a positive and no use for pressing

records, so the Mother is put back in the
plating bath and a third and final shell
deposited, called the " Working Matrix."
These are taken from the Mother as often
as is necessary.

The Master is filed in a fire -proof vault, in
which are stored thousands upon thousands
of Masters, which represent the best of
recorded art during nearly forty years. There
the Master remains ready for use if damage
to a Mother shell makes necessary the making
of a new one.

The Working Matrix is now used for press-
ing sample records, which are rigorously
tested for technical and musical quality before
bulk production takes place.

The record material is an extraordinary
fine mixture of shellac, resin, copal and other

copper shell or Master being
removed.

Joining the matrix to the
backing.

(Right Moulding a record in a press.

(Photos by courtesy of Electric and Musical
Industries Ltd.)

materials. It is a black substance which is
hard at normal temperatures but becomes
plastic under heat. The mixture is very
thoroughly refined before being passed
through heated rollers, which grade it to a
Uniform thickness and mark it in sizes suit-
able for to and 12 -inch records. When
broken up.these pieces of material are known
in the factory as " biscuits." They are taken
to the pressing room, where an operator has
fixed two working matrices into position in
a press for making a two-sided record.

Pressing the Record
From the heated slab by the press the

operator takes a " biscuit," rolls it into a ball
and places it in the centre of the press, which
closes with a force totalling nearly too tons.
Steam is circulated behind the matrix as this
pressure is applied, and that is followed by
water cooling. Then the press opens to
reveal one of the familiar black, shining discs.
The edges are buffed, the discs are polished,
and away they go for final inspection. A
conveyor takes them to the stores, which carry
a stock of some four million records. They
emerge for the despatch room whence they
go to the shops to gladden the hearts of music
lovers all over the world.

The organisation behind the production is
complete in every respect. Whilst record-
ings are made in the studios, others of equal
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quality and interests are recorded by the vans
and travelling staff that make records all over
the world.

This business of making. records has been
organised to the last dot. All the studios in
this great house where they write in sound
can be linked together at any time through
the central amplifier room, and that is done
when the necessity arises for recording per-

formances on several waxes or tapes simul-
taneously.

Recording "Noises Off"
There are separate rooms for the mainten-

ance of the recording gear and the grinding
of the sapphire styli by which these wizards
of sound record the art of generations. There
is a special recording department which pro -
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vides recordings of background music and
effects, noises for films, plays and the radio.
They cover every conceivable type of sound,
from those of farmyard animals to planes
flying and artillery in action. Yes, Electrical
and Musical Industries, Ltd., have made an
art of recording art, by which they bring
pleasure and education into thousands and
thousands of homes all over the world.

Two -note Door Chimes
A Simple and Efficient Conversion Utilising a Standard Door Bell

THE striking unit of these chimes is so
arranged that, when the door press is
operated, the armature is drawn over

and stops, making the clapper and wire whip
far enough to hit chime one. On release
the armature spring reacts and chime two
sounds. As both oscillations are damped,
careful adjustment of the chimes prevents a
second strike. The results compare well with
the more conventional solenoid.

Many readers will no doubt find most of
the few required materials handy, probably
left over from the previous job, except per-
haps for the tubes.

The materials required consist of about
s4in. 18-20 s.w.g. piano wire; sin. of
kin. OD copper tube, thick walled ; gin. of
fin. by -k-in. M.S. strip ; 2 electrical terminals
of the type with an annular groove ; 2 more
complete for base fixing ; 3M. of 2 B.A. rod;
sin. of 12 s.w.g. wire. Also a piece of hard-
wood for base, 5iin. by 4in. by kin. ; wood or
leather for clapper faces; and a small piece of
rubber for a buffer. Any type of do,
though it is doubtful if the small buzzer
types would produce enough power.
The Bell Unit

The bell and its immediate mounting are
removed. So is the fixed contact and its
mounting, as they are not required ; nor is
the moving contact.

The clapper and wire are removed from
the armature and the piano wire soldered in
their place. The kin. diameter tube is drilled
transversely with a No. 56 drill and sweated
to the other end of the piano wire. If thick-
walled copper tubing is not available, the
substitute should be loaded inside with solder.
The unit can now be screwed to the base
board leaving the two coil ends visible.
(Fig. 1.)

Chime Supports
The strip metal is cut in two and each

bent to form a square U shape, as shown in
Fig. 2. They are drilled No. 24 and tapped
2 B.A. Run the terminals on the rods and
rivet or solder the ends. The 12 s.w.g. wire
is formed into two S -hooks, one of which is
fitted into the groove of each terminal, just
free enough to allow easy rotation of the
terminal. The supports are now fitted to
the base with c/s machine screws from the
rear, in the positions shown.
The Chimes

For these, 3ft. and 3ft. 6in. lengths of
sin. O.D. 20 s.w.g. brass tube will be found
to give a pleasing tone. One end of each is
closed with a brass disc and an eyelet formed
to take the cord loop. The disc has a kin.
diameter hole in its centre. The other ends
are filed clean and left open. Two buffers,
shaped from wood or leather, are fitted to
the striker tube. They affect the tone to a
considerable degree. Wood produces a loud,
and leather a softer but mellower, tone. The
base is now hooked to the wall to enable the
length of cord to be decided upon. With

By P. F. HAMM

the S -hooks in a mid position, vary the length
until the buffer strikes at the top edge of the
chime at its nearest point, i.e., with the striker
in a line with both chime centres. The
cord is then knotted and the chimes removed.

Battery Bell Push

I 1/1 plii,Wafi11 xing
)11011 I I Ili

''\:,

Sfripspring

Buffer
II;II

--Arma ure

Contact
(not used)

;Ili

20
'CIO .1

/8 or swg
Piano wire

Striker

Wood
or

Leather
Fig. I. faces

Brass tubes
dia. /42' wal!
ie 20 gauge

Figs. I and 2.-General arrangement of door
and detail of chime supports.

Back on the bench the details can be
attended to. The two coil ends are taken to
terminals at the top of the base board either
direct or through convenient holes and chan-
nels under the base. The polarity is not im-
portant. On the wall again final adjustments
can be made. With the coils energised the
striker should not quite touch the left-hand
chime, adjustment being made by rotating
the terminal. The exact position will be
obvious from the sound. A similar adjust-
ment will position the other chime. The
base must be secure on the wall or the adjust-

ments will be thrown out. The rubber
buffer shown between the coils reduces the
noise of thee -armature and should protrude
just beyond the pole faces. Leather or
resilient plastic could be used.
Batteries

The dimensions quoted for the base board
are for use with external
power. Mains trans-
formers, 6v. and 2v.
accumulators have been
tried and found satisfac-
tory, though these will
depend somewhat on the
coil size.

If a dry cell is to be
used it could more con-
veniently be built in.
The twin -cell cycle bat-
tery (E.R.800) is recom-
mended.

The design of the
casing is left to the
reader. By elongating
the clapper hole in the
original bell cover this
could be used, or a more
distinctive affair can be
made up of sheet metal.

The advantages of this
unit have no doubt
occurred to the reader.
Simplicity and cheapness
are obvious. Battery
economy is another. The
power consumed is appre-
ciably less than for a
similar solenoid unit, one
reason being that there is
no friction other than air
to be overcome. So the
impedance can be higher
and current lower.
Another advantage is that
it can be made up in an
evening or two.

The writer obtained
the chime tubing (and at
various times much other
material) from Messrs.
Stantons, of Shoe Lane,
London, E.C.4, though it
is not guaranteed as a
source of supply since
the recent restrictions.

trase ooard
51 x 4.x ki

Riveted
or

soldered
2E1A
rod

Fine cord (soft)

fix4,-; strip

\/- dia. disc
if,' thick

Both tubes
open this pnd

chime mechanism,
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LOCOMOTIVE VAII NIK GEARS
Constructional Details of Models of Valve Gears in Wood and Metal

WHY models of valve gears and, if made,
what purpose do they serve ? The
answer to these questions lies in the

difficulty which the mind of the uninitiated
has in understanding exactly what happens in
the cylinders of an engine when steam is
turned on and the valve, which admits it to
and cuts it off from, the cylinder, is moving.

Even to the skilled locomotive designer,
the draughtsman and the shed foreman such
models are most useful because by means of
them it is possible to study not only the points
in the stroke of the piston at which steam
admission ceases, and when, having completed
its work by expansion, it is released to the
exhaust pipe, but also the effects of " linking
up " in all positions of the reversing lever for
the purpose of obtaining earlier cut-offs, with
longer periods of expansion and with the
resulting economy of steam, water and saving
of fuel. Through the use of such models it is
possible to plot, with a fair degree of accuracy,
a whole series of indicator diagrams so that the
power and performance of the engine can be
forecasted before it is actually built.

The chief use to which models of valve
gears are put-and were put in the years before
the last world war-is the education of loco-
motive drivers and firemen, especially in Crown
Colonies and foreign colonial possessions
where native labour has to be trained. Prior

By E. W. TWINING

made under the writer's supervision and
from his drawings is illustrated in Fig. 1.
In this the central portion of a 2-8-2 type
engine is reproduced with bar frames and
both of the cylinders, with their valve chests
sectioned, so that both sides of the engine can
be studied at the same time. The scale was :
one -quarter full size, the coupled wheels being
531in. diameter. All parts were of aluminium,
for the sake of lightness in carrying, and were

Fig. 1.-A

machined, with a few exceptions, from
castings ; even the axles and crankpins were
cast, and the axle boxes, connecting -rod big -
ends and coupling rods were lined with soft
material, oil -saturated to prevent abrasion.

The piston stroke was marked off on the
sectioned cylinder wall and divided into ten
parts, numbered from o to too ; thus the
position of the piston could be read off on
either forward or backward stroke to the exact
percentage of that stroke to accord with the
precise cut-off and release positions of the
piston valves.

three-quarter front view of a Walschaerts gear model showing both cylinders.

Fig. 2..-A flat model of the Walschaerts gear
for Rhodesian Railways.

to the year 1939 the writer's firm, Twining
Models, in Northampton, made many of these
valve gears chiefly for abroad-India, Aus-
tralia, South Africa, Rhodesia, Nigeria, The
Argentine and Egypt. Not one of the four
grouped companies at home ever officially
ordered models, but a few of the Mutual
Improvement Classes formed amongst the
enginemen at large depots did so.

A Full-scale Model
The most perfect and complete model

When the model was completed it was
gratifying to find that the cut-off in full
forward gear came out rather better than those
projected by the drawing office for the full-size
engines. In back gear cut-offs were the same
as designed. The actual figures were : forward
gear (front port), 77 per cent. of stroke ;
back port, 76 per cent. ; backward gear (front
port), 78 per cent. ; back port, 75 per cent.
Both cylinders gave the same results. Certain

Fig. 3.-A flat model of the Stephenson gear.

Fig. 4.-A small mass-produced diecast model of the Walschaerts gear.

parts were polished bright, the rest enamel -
p iinted in two shades of grey relieved with
black. The whole model was mounted upon a
polished mahogany, framed -up baseboard.

Flat Models
By far the cheaper method of making

models of valve gears is to cut all the parts
from plate which, especially for rods and
links, must be stiff enough to prevent buckling
under compression ; this means that for their
lengths they must be thick. At the same time,
when the models are to be used for instruction
and lectures they must be large enough to be
seen by the whole class ; consequently, in
order to make them readily portable they must
be light for carrying.
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From the point of view of class visibility
nothing less than one -quarter full size is of
much use and that was the scale adopted in all
the many flat models turned out for class
instructional purposes by the writer's firm.
Two of these are shown in Figs. 2 and 3. The
first is of the Walschaerts gear, of which a
great number were made. The other is of the
Stephenson gear, representing one side of an
inside cylindered engine with cranked driving
axle. Since this type of engine is almost
obsolete in the Colonies, only a few of these
models were ever made. In order to watch the
valve events, it is necessary to look down upon
the slide valve, which is of the flat or " D "
type, working in a valve chest between the
cylinders and having, of course, outside
admission.

On one-fourth scale the length of these
models averages about 4ft. 6in., and the
maximum thickness from back to front, includ-
ing a mahogany plywood back panel, a fraction
under I sin. All the parts, excepting screws,
pins, etc., are cut from aluminium sheet of
two different gauges. The backplate, repre-
senting the engine frame, is of No. 52 S.W.
Gauge, so are the cylinder parts and a few of
the smaller links, but the majority of the
working rods and levers and the expansion
link are of No. to S.W.G.

Stephenson Gear Model
The Stephenson gear model is a little

shorter and, measuring through the crank
axle, considerably thicker. This increased
thickness is, of course, due to the fact that
next to the frame there is a large washer ;
then come the two crank webs with crankpin
and clearance for connecting -rod big -end ;
then the two eccentrics, each sheave made up
of three plates and, outside of all beside a
washer, the bracket to support the free end of
the shaft. In these models the eccentric
outer plates were of brass, polished and
lacquered.

The next illustration (Fig. 4) depicts a very
much smaller flat model. This was designed
and produced, with working parts of diecast
metal, to meet a demand for a valve gear for
personal study. The length was about t4in.
and thickness about tin. The scale was in.
to tft. and represented a cylinder of zoin.
diameter by 26in. stroke. The backplate was
of No. 12 sheet aluminium and there was
no wooden backboard. The sectioned face of
the cylinder was calibrated in tenths, as in the
large models, and there was a fine adjustment
for correctly positioning the valve.

Wooden Models
A model constructed of wood, similar to

that shown in Fig. 4, could be made by any
locomotive enthusiast or builder of model loco-
motives in hardwood, and the cylinder fret
sawn, from several thicknesses of plywood.
All the parts could be cut from plywood,
including the expansion link but excepting the
connecting and eccentric rods which had
better be of straight -grained hardwood. Wood
screws can be used in many places for pivots,
and some parts can be glued and pinned
together. The writer's first valve gear was
made of wood, nearly 5o years ago, at a time
when he was preparing drawings for a large-
scale model locomotive. The gear was the
Stephenson link motion, but the model gear
was not of the flat type. A full double web
inside crank was made and two normal
eccentrics. The "D" slide valve, valve chest
and the cylinder were all sectioned hori-
zontally. That model served its purpose
admirably and lasted for over 3o years.

Should anyone feel inclined to make a flat
model (such as those in either Figs. 2 or 3) of
wood, it is recommended that, even if it is
required only for individual study, a scale of
not less than tin. to ift. be adopted and even

then it would be
best to make the
expansion link of
metal.

Walschaerts Gear
Model
Coming now to

something more
practical: a layout
for a Walschaerts
gear model is
reproduced in Fig. 5.
This shows an eleva-
tion and below it a
horizontal section
indicating all t h e
parts. It is intended
that this model shall
be made in exactly
the same way as was
the subject of Fig. 2,
that is to say: cut

r o m ' aluminium
plate and mounted
upon a plywood
panel. But it is quite
possible to make it
of wood, preferably
hard oak or Hon-
duras mahogany. If
wood is used all
thicknesses will have
to be increased and
consequently all pins
and screws increased
in length. It is,
however, strongly
recommended that
nretal be used
throughout for the
sake of obtaining
the greatest possible
accuracy.

Size and Scale
In order to avoid

being too arbitrary
regarding size and
to render it possible
for any scale to be
adopted, no dimen-
sions have been
written on the draw-
ing ; instead a scale
of inches has been
appended which
scale was of actual
inches i'n the
author's drawing,
from which t h e
accompanying repro-
duction has been
made. By means of
a pair of dividers,
and the scale, it will
be  found that the
cylinder measures
2lin. diameter by
din. stroke. A 11
other dimensions can,
of course, be taken
off in the same
way.

Scale Reduction
But the reader will

doubtless like to
know what this
cylinder represents
from the point of
view of scale reduc-
tion and what size
engine is produced
by this zlin. by din.

(To he continued.)
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The Electron Explained
The Still Mysterious Particle and its Overwhelming importance in the World of Matter

FIFTY-FIVE years ago the electron, after
an existence reaching back through the
illimitable depths of time to the very

beginnings of material creation, revealed it-
self to mankind. At the behest of a modern
genius of electrical physics, son of a Man-
chester book -dealer and a one-time locomo-
tive -works apprentice, the electron, for the
first time in history, made its bow to the
world of science.

That was fifty-five years ago and now, as
a direct result, we have the atomic bomb,
which is, perhaps, a consequence on the debit
side of this fundamental discovery. Equally
attributable to the electron's discovery, to
the subsequent development of the science
of electronics and to the investigation on
the electrical properties of the atom, there
have come to us radio, television, and atomic
energy, creations which surely are to be
placed to the credit of the electron's intro-
duction to thinking humanity.

The story of Sir J. J. Thompson's demon-
stration of the electron's existence reads like
a romance, which, indeed, it is ; but space
precludes us from entering into a detailed
description of his patient investigations of the
various phenomena set up as a result of
forcing electricity through different degrees
of vacuous space. For the time being, we
must accept Thompson's discovery of the
electron in 1897 as a fact, and leave the_
narration of the various proofs of this momen-
tous revelation of science to be dealt with
on some other occasion.

Nature was in a very self -revealing mood
at the end of the last century. Cathode rays,
the then highly mysterious " X "-rays the
electron, radium and radioactivity, the begin-
nings of scientific research on the atom and
a knowledge of the fundamental nature of
electricity, all came within the space of four
or five years, so that at the close of the cen-
tury the scientific world was very busily en-
gaged in elucidating matters of the very
highest and the most fundamental scientific
importance.

It all began with a sort of scientific
curiosity to see what would happen when a
current of electricity was passed through a
vacuous space. Air is an electrical insulator,
and, for this reason, it takes a very high
electrical potential to force a passage through
even a single inch of dry air ; but when
electrical potentials were applied to the elec-
trodes of glass tubes which had been
exhausted of most of their contained air,
a very different thing happened. The

A remarkable photograph which renders visible
the electron path between the filament and plate

of a radio valve.
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current passed through the tube with rela-
tive ease, but instead of generating a thread-
like spark, it filled the exhausted tube with
a diffused glow, a phospheric radiance which
was very characteristic and which gave rise
to innumerable experiments.

The " Dark Space "
Strangely enough, however, it was_ found

that if, by more refined methods of pump-
ing, the gas pressure inside the tube was

The late Sir .7. J. Thompson, discoverer of the
electron.

made very low, say r/to,000th of an atmos-
phere, a non -luminous space was formed in
front of the cathode or negative electrode of
the glowing tube. This was the famous
" dark space " of Sir William Crookes, one
of the first pioneers in researches dealing
with electrical conduction through gases. As
the degree of vacuum within the tube was
progressively raised, the " dark space " be-
came greater and greater until eventually it
filled the entire tube. At this stage the
glass walls of the tube began to glow vividly
with a greenish phosphorescent light.

This greenish glow was really the com-
mencement of the electron's discovery. It
was clear to Crookes that the glow was caused
by some invisible influence or radiation pro-
ceeding from the cathode of the -tube,
although what exactly this radiation was,
Crookes was unable to fathom. He thought
that the substance of the radiated influence
was matter in a fourth state. By this theory
therefore, there were solids, liquids, gases and
the new " radiant matter."

The theory did not receive much support
and there was a competing theory which held
that the invisible radiation which set up
fluorescence when it impinged on glassware

 was an electromagnetic radiation of wave
structure and very closely akin to light and
to the then newly discovered wireless waves.

Dr. Joseph Thompson, of Cambridge (as
he was then), showed that the mysterious
radiation from a highly evacuated tube nor-
mally travelled in straight lines only and
that, like light, it would not ordinarily " go
round corners." He showed that when a
solid object was placed in the path of the

mysterious " something " ejected by the cath-
ode a shadow was formed at the opposite
end of the tube.

Going further, Thompson showed that the
" rays " from the cathode could be deflected
from their path by means of a magnet, and
that this deflection might be observed by a
consequent movement in the glow of the
excited glass. Hence, said Thompson, this
particular radiation, these " cathode rays,"
cannot consist of electromagnetic wave -
motions, similar to light, or wireless wave or
"X "-rays. They must be made up of par-
ticles.

Negative Particles
They were negatively -charged particles,

because they come from a negative electrode,
and by simultaneously deflecting the cathode
rays by an electric and a magnetic field
placed at right angles to each other, Thomp-
son was able to measure the ratio of the
electric charge of the particles to their mass
and, also, to determine the actual speed of
the particles.

It turned out that the mass of these parti-
cies was about 1/1;85oth that of the smallest
material unit then known-the hydrogen
atom. Further still, identically the same par-
ticles were produced whatever the nature of
the cathode might be.

Here Thompson felt himself confronted
with something which was even more fun-
damental than an atom of matter, if only
for the reason that it could be proved to be
many times smaller than the smallest of
atoms. The mysterious cathode ray particle
always carried the same negative charge,
no matter what its origin might be. Clearly,
therefore, it must be a particle common to
all matter. It must be a constituent of
matter . . . of atoms.

Hence atoms must be complex. They
must no longer be regarded as the solid,
billiard -ball typ:s of entities which old John
Dalton and the rest of the scientific philo-
sophers, ancient and modern, had postulated
them as being. Atoms must be made up
of parts, and because one of the parts of

The old type of frictional electric machine, which
generated static, spark -giving electrical charges
mainly by virtue of its tearing away of electrons
from the surface of the revolving glass discs.
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the atom which Dr. Thompson had revealed
was negatively charged, other parts of the
atom must be positively charged, for the
atom itself is quite neutral in electrical re-
action.

Mystery of Matter
Always mysterious in its make-up, the

atom of matter suddenly became even more
perplexing and incomprehensible.

Thompson called his newly -discovered
particles " electrons." The name, however,
was not his own. It was first coined in 1891
by Dr. Johnstone Stoney, who was then
arguing that electricity consisted of a flow of
particles. To what he called the " natural
unit of electricity " Stoney applied the term
" electron."

Stoney was very near the truth, but he
did not quite attain it. To him, an " elec-
tron." was an electrical unit only, in much
the same way as an ampere is an electrical
unit. Thompson's " electrons," however,
were actual particles of something. They
were tangible, not mere measurements of
something.

Afterwards-, it came to be realised exactly
what the ThomPion electron was. Not only
is it a fundamental constituent of all things
material, that is to say of all atoms, but it is,
also, electricity itself in its negative condi-
tion.

At one stroke much of the mystery of
electricity was solved. Electricity could no
longer be regarded as a mysterious " fluid "
which permeated all matter. The " flow " of
electricity, the electric current, in fact, was
nothing more or less than a stream of indi-
vidual electrons flowing from one object or
one place to another.

Because this electron flow is so readily
brought about, given the right conditions,
individual electrons, it followed, must only
be loosely attached to their atoms. When-
ever you created an electron deficiency in
a mass of matter, electrons would always
flow into it from other sources whenever
they were able to do so, this electron -flow
constituting the electric current. Nature, it
would seem, always tries to keep her masses
of matter electrically neutral just as she in-
variably endeavours to keep areas of water at
the one dead level. Hence, just as water
will always flow from high to low levels, so,
also, will electrons flow from high to low
electron potentials, that is to say, from areas
of electron abundance to areas of electron
deficiency.

Electric currents, therefore, are merely
electron streams. Static charges of electricity
are, in the case of negative charges, just
accumulations of electrons which remain
more or less stationary in one area.
Glass -rod Experiment

Here the old experiment
of the glass rod and the
pith -ball is revealed in a
new light.

When the glass rod is
rubbed with a silk hand-
kerchief, some of the more
loosely held electrons of its
surface atoms are actually
torn away by the rubbing.
Hence the rod becomes de-
ficient in electrons. The
rod, therefore, becomes
positively electrified, be-
cause it has not now suffi-
cient negative electrons to
counterbalance the positive
charges on its atoms. It
becomes positively charged
simply because it is defi-
cient in electrons or, what
amounts to the same thing,
because it has an overplus
of positive charges.*

The handkerchief, conversely, gains elec-
trons. Thus, it obtains an excess of these
negative particles, and becomes negatively
charged.

Exactly the same reasoning applies to
opposite electrical potentials of all kinds and
all magnitudes. When electrons accumulate
between cloud and cloud, or between the
earth's surface and the uppet regions of its
atmosphere, electrical potential grows. Were
these mighty potentials to mount up in an
unlimited manner, life would become impos-

A simple type of dynamo. Essentially this
machine is merely a pump for driving electrons

through an external circuit.

sible on earth. Fortunately, however, there
is the phenomenon of thunder and lightning.
It is life's great protector.

Sir J. J. Thompson showed that no matter
what sort of metal he used for his cathodes,
the electrons which were shot off from it
were always the same. In other words,
there are no different kinds of electrons.
Those derived from gold are identical with

(Below) The glass rod and pith -
ball experiment. When the glass
rod is rubbed with a silk handker-
chief, loose electrons are removed
from its surface and it becomes
positively charged, in which condi-
tion it is- able to attract light

substances to itself.

the ones which are ejected from nickel or
iron or platinum. Electrons, it was realised,
are all of the one fundamental kind. Their
nature is quite independent of the character
of the material from which they are derived.

Subsequent physicists, beginning with the
late Lord Rutherford, were able to demon-
strate exactly how electrons function as vital
constituents of atoms, exactly how they are
arranged and lined up in atoms and pre-
cisely how they can be made to behave by
the different strains and stresses under which
atoms can be placed.

How the Elements Differ
Electrons not only lie at the root of all

electrical phenomena, but they are also
responsible for all chemical actions and re-
actions. The elements of matter-carbon,
oxygen, hydrogen, zinc, gold, platinum, and
so on-merely differ from one another in
regard to the number and the arrangements of
electrons which they contain. Yet the elec-
trons of, say, a carbon atom are exactly the
same in nature and properties as those of
an atom of zinc, or of silver.

When elements unite and bind themselves
together, as, for example, when two atoms
of hydrogen unite with one atom of oxygen
to form water, H50, it is by means of the
electrons of the atoms that this chemical link-
age is secured. When, by any means, we
are able to break and destroy this electron
linkage, the water vanishes and the constituent
elements, oxygen and hydrogen, again appear.

What are electrons? What is the make-
up of these mysterious entities, incon-
ceivably tiny and yet so prodigious in their
properties? The fact that they exist cannot
now be denied. The fact that they possess
well-defined characteristics and properties
which are capable of being measured and
observed is, also, too evident to gainsay : but
what is the real and true nature of these
sub -atomic specks, whose size, incidentally,
has, on various theoretical grounds, been
estimated as being about one -hundred -thou-
sandth of the radius of an atom :I

It is here that we come up against
one of Nature's still unsolved mysteries.
There are various theories-many of them
well-grounded-which attempt to account for

The electron flow made visible between two
electrodes charged to a very high potential.

the true nature of the electron, but none of
these theories is in any way completely satis-
factory because, to us, the electron seems to
have Jekyll and Hyde propensities. In other
words, the electron appears at times to possess
something of the nature of a dual personality.
Usually it seems to behave as if it were a
tiny particle of solid " substance " or matter,
as if it were something almost at the limit of
smallness yet definitely hard, unyielding and
impenetrable. On the other hand, there arc
circumstances when the electron acts as if it
were not material at all, as if it were materi-
ally nothing, and, rather, a mere vibration
of incredibly minute wave-length-a mere -
vibration between two fixed points, something
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akin, perhaps, to the vibration of a violin
string.

Atom Replica
Then, again, there is a theory which would

account for the make-up of electrons by
assuming that they are all composite and that,
almost unimaginably small as they are, they
consist of a number of still smaller particles
revolving around a fixed nucleus with the
velocity of light, that is to say, at a mean
speed of the order of 186,000 miles per
second.

In other words, according to this " com-
posite " theory, an electron is just another
atom in miniature. It is a replica of an
atom on a scale whose incredible smallnzss
must practically transcend the bounds of our
imagination.

Perhaps such may be the case: perhaps
not, but, generally, it does seem that electrons,
which have such definite and tangible pro-
perties, the entities whose flow gives rise to
the phenomenon of the electric current, are
something more than mere vibrations, mere
waves.
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Besides which, if an electron is only a
wave -motion, what is the nature of the
medium which thus undergoes the motion or
disturbance ? After all, you cannot have
motion without having something to move.
You cannot set up a wave -motion with
nothing.

So that, on philosophical grounds such as
these, it seems that we must allow the all-
important electron to have a tangible exist-
ence, as, say, a sub -atomic particle whose
nature is quite unknown to us precisely
because it is pitched, at is were, beyond the
range of all material entities. In other
words, an electron is only a constituent of
matter. It is not matter itself. Hence,
individually considered, it must have quite
different properties and, indeed, an inherent
nature quite different from matter as we know
and observe it every day of our lives.

The Electron Spins!
There are, however, physicists who have

gone so far as to assert that the electron
(whether wholly solid or a mere association of
still more minute particles) is in a_ state of
rotation on an axis within itself in much the
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same manner as our earth rotates on its own
axis.

This supposition is derived from the
phenomena of spectral analysis. If, for
example, a grain of common salt is heated in
a flame, it gives rise to a very strong yellow
line in the spectroscope. Close examination
with very refined instruments shows this
apparently single line to consist of two lines
spaced very close together. In order to
explain the occurrence of " double " spectral
lines such as this, mathematical physicists
assert that it is necessary to assume that all
electrons have an inherent rotary movement,
or, in other words, that they have a spin.

We may, if we wish, picture an electron as
a tiny sphere having a charge distributed over
its surface. If we imagine this sphere to
revolve, we shall see that the charge moves
round a closed circuit, for which reason the
electron can behave as a small magnet.

Direct measurements can show that an elec-
tron has mass or substance. But in some
mysterious way, the mass of an electron is
entirely dependent on its charge. Hence, the
" substance " of an electron must consist of
electricity and nothing more.

Facts About Hafnium
Some Characteristics of This Rare Metal By " TECHNICUS "

UNTIL as late as 5920 the metal
hafnium was known only on paper,
for it had not been seen or examined.

Its existence had been, first of all, sus-
pected and anticipated on theoretical
grounds. Then in 192o came confirmation
of its actual existence, and two years later it
was isolated and examined in minute quan-
tity. Radium and other radioactive metals
are, by comparison, venerable old metals,
which makes it all the more remarkable that
we know so much about it, and have found
a way of producing it in sufficient quantities
to be able to put it through its paces with
engineering tests, like steel. But more
significant still is the fact that some of these
rare metals, which seemed to be of little use
to the metallurgist, are, unexpectedly, show-
ing properties of considerable promise.
Zirconium, for example, Which is a relation
of hafnium, gave very little hope of being
useful until it was foudd to offer valuable
alloying qualities in aluminium and mag-
nesium mixes. And the story of this metal
is now being unfolded at a pace which out -
steps the production capacity.

At present little is known about the possi-
bilities of hafnium, but from what has been
gathered already of its physical properties,
it cannot be turned down as " just another
of those new-fangled metals." In its melt-
ing point alone we have a clue, for 2,130
deg. C. is very high, while its density of
just over 13 (iron is 7.8) classes it as a heavy
metal. It has been found recently that
hafnium occurs in the world more abund-
antly than silver and mercury and other rare
metals already in prominence, which is sur-
prising. considering that it remained hidden
for so long, after radium and a host of other
metals had been discovered. Norway has
deposits of a mineral called alvite, which
contains about one-third of hafnium, while
Brazil also has minerals holding it. The
main trouble up to now has been to recover
the pure metal from ores, it being difficult
to disentangle, as it were, hafnium from its
relations like zirconium.

Separated by Fractional Distillation
When it is desired to separate out the

various components of petroleum the

engineer distils it, collecting the fractions
that C01112 over it at convenient temperatures.
This technique is nowadays used to separate
metals, and this method has been employed
by Felix B. Litton, in the United States, to
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Apparatus for the production of iodide hafnium.

get hafnium away from zirconium. By its
means he has prepared 35o grammes of
pure metal to enable it to be tested for
mechanical and other properties. Whereas
before the metal isolated by other research
workers had possessed little lustre and
seemed to have been given artificial proper-
ties by occluded gases, that prepared by
Litton offered lustre and more typical pro-
perties of the metal.

He prepared a complex mixture of salts
of the metal with naturally occurring
zirconium impurities, and distilled these
under reduced pressure. The distillate con-
sisted of hafnium chloride with phosphorus
oxychloride, which was dissolved in alcohol.
The oxide of the metal was then thrown
out by ammonia and converted into a tetra-
chloride. This was turned, with magnesium
powder, into impure hafnium metal in a
spongy form. To purify this the impure
metal was converted into the terraiodide
and, finally, into pure hafnium.

The final stages in the production of pure

metal sponge, or iodide hafnium as it is
called, are interesting, and the apparatus used
is shown in the accompanying sketch. The
principle depends on the fact that iodine
reacts with hafnium to form a tetraiodide.
The latter decomposes at t,zoo deg. C. to
form pure metal and iodine. The iodine
is drawn off by the vacuum, and a sponge
of pure hafnium is held on the molybdenum
screen shown in the sketch.

Some Recently Found Properties
It requires only a very small quantity of

a substance to -day to permit the chemist or
physicist to determine the properties of that
substance, thanks to the spectroscope, X-rays
and michrochemical analysis. But to probe
the mechanical features of a metal one
usually requires some pounds or, at least,
sufficient to be able to prepare bars, to roll
and extrude. Litton has found that the metal
he has prepared was not as malleable as zir-
conium and tended to be fractured when
cold -reduced by more than 3o per cent. The
following hardnesses were found for the
iodide hafnium, or sponge form of the metal:
Rockwell A43, Rockwell B78, Vickers 152.

It was found in the course of the work
that ductile rods of the metal could not be
formed until the spongy deposit had been
thoroughly degassed. Previous workers had
drawn attention to the fact that hafnium
was not malleable when such gases as hydro-
gen were present. The resistance of the
metal to oxidation is considered very good,
but not quite as good as zirconium. Mention
has already been made of its melting point, a
crystallisation transformation occurring at
around 1,310 deg. C.

With an atomic weight of 178, hafnium
can be reckoned among the heavier metals,
although it cannot be classed with the radio-
active metals. Its resistivity is high, at least,
for the spongy form of the metal, which
tends to suggest that its future as an elec-
trical conductor is limited. But adequate
tests have not yet been made of its alloy-
ing properties, and in this alone there is
an unopened chapter. One cannot under-
estimate the difficulties of separating hafnium
from other metals which exist at present,
but with the example of aluminium and
magnesium in front of one there is little
doubt that if some valuable property comes to
light it will not be long before a large-scale
commercial method of extraction will be
devised.
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General view of the completed enlarger.

T0 the amateur photographer who has
practised his interest to any extent
at all, comes sooner or later the de-

sire to indulge in one of the most fascinat-
ing branches of photography-enlarging.
Present day prices, inflated as they are, are
sufficient in some cases to debar him from
this, and it was with this idea in mind that
the " 120 Vertical Enlarger" was built.

General Considerations
Whilst being inexpensive to build, it is

of sound construction, and employs readily
available materials and a minimum of
machining. It was designed mainly for the
user of the popular " I20 " folding camera,
and it employs the camera itself in place of
the expensive enlarging lens. Any " 120
folding camera may be employed, providing
it possesses some means of focusing, either
a rotating lens mount or adjustable bellows,
and it may be used without any alteration
to the construction of the camera itself.
No doubt, with suitable modification of the
mount, other types of camera could be
adapted for the purpose.

The model will enlarge up to whole
plate without difficulty. With suitable
masking in the negative carrier, negatives
smaller than " t2o " may be used in the
enlarger.

The accompanying photograph with side
references will provide a useful guide during
construction of the component parts,

Base
The base, which measures 16in. x

x fin., is constructed from any suitable
timber and fitted with four rubber feet so
as to elevate the base tin. from the surface
on which it stands.

This allows for a reinforcing board tin.
x 6in. x in. to be screwed to the under-
side of the base, projecting 51,in. to the- rear.

The Columns
The upright columns are cut from :;in.

electric conduit and each measures 3ft.
Both tubes have :in. of thread at one end.

makino7b
.Constructional Details of Apparatus for En

The tubes are screwed on to two in. elec-
tric pendant fittings and bolted in position
on the base, as shown in the photograph
(Fig. 5) by means of four 2in. 2 B.A.
countersunk bolts. At the top, the columns
are spaced apart by means of two :in. con-
duit spacing saddles and two lengths of Sin.
2 B.A. rod.

The saddles are fixed
.fin. from the top and
clamped as shown in
Fig. a by means of the
2 B.A. rods.

Stay Wires
The two stay wires

are fixed to the rear
screws of the spacing
saddles and led down to
the anchor plate, which
measures 2iin. x 34in.
The anchor plate, which
is made of brass, is float-
ing on four tin. 2 .B.A.
screws and is adjustable,
thus allowing for the
final lining up of the
finished enlarger.

Bracket
The bracket is

assembled as in Fig. 2.
Cut two pieces of -kin.
Yorkshire copper tube
81in. long ; from each

9-4

cut 21 in. and insert both pieces into a in.
to fin. Yorkshire copper T -piece. These are
pre -soldered and only require the application
of heat to make a sound sweated joint.

The arms of the bracket are cut from
copper tube and sweated into the lin.

sockets of the T -pieces, the ends being
stopped with copper discs. The two halves
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Fig. 2.-Details of bracket.

of the bracket are united by means of tin.
tubular crosspieces and 2 B.A. rods.

The 2 B.A. rod is screwed into the bracket
sections ; this allows the assembly to be held
rigid in the correct position whilst the cross-
pieces are soldered in position. The stays
for the bracket arms are filed to the correct
angle and grooved at the ends with a half
round file to make a snug fit. A well
soldered joint is essential here as a large
amount of weight is placed upon the stays.

A hole is drilled and tapped kin. in one

Materials Required
Obtainable from an electrical contractor:

6ft. 'gin. screwed electric conduit.
2 Sin. screwed electric pendant fittings.
2 din.." Coughtrie " ZA spacing saddles.
I lin. screwed brass lampholder.
9in. lin. brass tube.
Length of twin lighting Rex.
Various 2 B.A. and 4 B.A. nuts and bolts.

Obtainable from a plumber :
aft. Yorkshire copper tube.
s8in. in. Yorkshire copper tube.

;in. x lin. Yorkshire copper T -pieces.
Quantity z'32in. sheet copper.
Approx. 6in. of zin. brass tube.

Obtainable from tool merchants or ironmongers
i aiin. zinc alloy V -pulley for in. shaft.
s lin. zinc alloy V -pulley for fin. shaft.
Approx. 4ft. brass roller curtain rail.
Approx. z6in. of iin. brass rod.
Approx. zsin. 2 B.A. brass rod.
s 4iin.length fin. mild steel.

piece 2j111. x 34in. x 3/3zin. sheet brass.
soft. Sin. length of 3:32in. wire rope.

Sundries :
Timber for base and tamphouse.
Scrap lead.
Scrap aluminium.
Photographic or drop black paint.
Water white cellulose lacquer.
4 rubber feet.
a. pieces. zkin, x 33in. photographic glass.
2 4 ',in. block glass or optical condensers.
4 cycle spoke nipples.
Braes terminal screws.
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stical Enlarger
irging "1201.1 Films By D. H. INGHAM

lug of each T for the locking screws. Two
3/16in. holes are drilled at an angle inclined
to each other through the arms tin. from
the lugs of the Ts and in these are fitted two
nipples from cycle spokes, into which a
short length of stay wire is soldered, the
stay wire being splayed at the ends before
soldering in order to form a strong joint.

.2,'22 '-14; fla

6BA pointed
thumb screw

32 copper cut-out

nge

It should be noted here that the top pair
of rollers are to the rear and the bottom
pair to the front of the bracket.

Condenser Mounts
The condenser mount, after various

attempts, was cast in aluminium, using a
cylindrical baking tin and a National Dried

Milk tin as the mould.
Curtain The metal, which was

ra il
parted obtained as scrap, was
down melted on a greenhouse
centre fire without much diffi-

culty, but owing to its
solidifying rapidly was
cast in two parts and
bolted through its section
with tin. 2 B.A. counter-
sunk bolts. The casting
was then machined to
size and assembled as in
Fig, r.

The position of the
condenser screws will
depend on the depth of
the condensers used. The
rubber sleeves form pads
for the condensers to rest
on.

I x54 tube split
and soldered on

Fig. 3.-Details of negative carrier.

Rollers and Mounts
To form the roller mounts, make a saw -

cut half way through the section of the tube,
lin. from one end ; then make a saw -cut
at right angles, so as to allow the ends to
be opened out, as shown in Fig. 4. These
ends are reinforced by sweating a strip of
roller curtain rail round the mounts, the rail
first having had its flanges filed off.

The holes to house the spindles are drilled
as shown one drilled clearance and the
other drilled and tapped 2 B.A.

The rollers are made from brass terminal
screws drilled 2 B.A. clearance.

Counterweight.

Columns.

Stay wire.

Roller mount.

Locking screw.

Bracher stay.

Roller mount.

Anchor plate.

Lamphouse Holder
This is assembled from, 1/32in. sheet

copper and roller curtain rail as in Fig. a.
Cut a square of copper 51in. x 5*in., with a
hole in the centre 4 -yin. dia. Cut four
pieces of roller curtain rail 51in. long, mitre
each corner, sweat to the edge of the copper
cut-out and solder up each mitre.

Drill fixing holes *in. from the perimeter
of the 41in. hole and bolt by means of 4
B.A. screws to the condenser mount.

Negative Carrier Slide
The negative carrier slide is also assembled

Lamphouse.

Reinforcing brackets.

Lamphouse holder.

Condenser mount.

Negative carrier.

Extension box.

Camera mount.

*in. pendant fitting.

Enlarged view of the main part of the enlarge;
showing the camera in position.

from sheet copper and curtain rail.
Cut a disc of copper 5*in. dia., mark

off the centre and cut off the negative aper-
ture measuring from the centre point of the
disc. Holes are drilled round the peri-
meter -for 4.B.A. fixing screw's.

For the` slides, cut a length of curtain
rail long and part this down the
centre as in Fig. 3. The length with the
broadest flange is the length required for
the slide. From this cut two pieces 5in. long.
These are sweated to the edge of the negative
aperture and the remaining piece is cut to
fit the end of the slide as shown by dotted
lines in Fig. a.

Negative Carrier -
The negative carrier is depicted in Fig. 3.

The flanges A and B are strips of copper.
The piece of curtain rail remaining from
the slide is used for the sides C and D, one
flange of this piece being filed off, thus
forming an angle piece. The *in. flange on
side C forms a lip under which the glass
for sandwiching the negative is fitted. The
thumbscrew on side D holds the glass in
position in the carrier.

Camera Mount
The legs for the camera mount are cut

from the kin. brass rod and measure 4in.;
each end is filed down to allow sin. of 2 B.A.
thread to be screwed.

The condenser mount is drilled and tapped
in the position shown in Fig. 5, the legs
being screwed into position. The brackets
were made from aluminium, and details of
these will be given next month.

(To be continued.)

Rollers made from
brass terminal screws

284
Grubscrew

Opened
out

Brass
curtain
rail

Conduit
column

Fig. 5.-Side view of the enlarger, indicating the various component parts. Fig. 4.-Details of rollers.
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Tuning I. C End fines for Speed
First Prize-winning Paper in the Institute of Mechanics F. J. Camm" Essay Competition

IF a fuel will detonate, a polished surface
in the cylinder head will encourage
rough running, but a matt finish will

assist heat transfer from the charge and
enable a maximum compression ratio to be
used. The inlet port should turn the incoming
charge towards the piston to assist cooling,
the exhaust port should be as short as possible,
and the pipe thermally insulated from the
head. Exhaust valve guides should be in
contact with the cooling medium (water
cooling) and shield the stem from the hot
gas.

A clearance should be given below the
valve head to allow for expansion, particularly
as the valve will reach working temperature
before the guide. The plug -boss is a difficult

Normal
Valve

Tulip
Valve

Mushroom
Valve

Valve
OPening-__

By ARTHUR F. BULL

In the case of side-valve engines the com-
bustion should take place over the valves-
the piston clearing the head by .o2oin.-.o3oin.
The firing should take place from the hottest
part of the head, to reduce the liability to
detonation.

Valves
The size of the valves is decided by the

cylinder bore. Obviously, the larger the
inlet valve the smaller must be the exhaust.
The heat absorbed by the exhaust valve must
be dissipated through the guide via the
head and stem. The exhaust valve can be

Valve with
Flat Seating

Valve
Lift

4 -
Diameter
of Port

Four of the pr'ncipal types of poppet valve and (below them) a line -
contact seating and diagram showing the terms applied.

DETACHABLE BLOCK
PLANED

The compression ratio can be increased by
machining metal from the cylinder block itself.

spot to cool and should be as small as possible.
A central electrode and insulator have been
screwed direct into the head to rcda:e this
mass, the spark taking place bet v2cn the
electrode and the head. It is ad ;isa')!c that
the head be cool and the cylinder boss at a
higher temperature.

Theoretically the area of meta! c :used to
the charge should be at minimu-a when
maximum power per unit swept sp)lume is
desired. The minimum area to unit volume
is a sphere, but this is net practicable as the
ratio obtained would be about : s. This
is not high enough and snore power can
be obtained using a high ratio and a less ideal
shape.

DIAMETER OF LANDS
-DECREASES TOWARDS TOP

PISTON

I

I

The piston crown is often tapered slightly, as
illustrated; to allow for extra expansion at the
hottest part. The skirt can have a finer clearance
since it does not expand to a great extent.

hollow and contain mercury or sodium salt
to conduct heat from the head to the stem.
For maximum power the inlet valve should
be large and streamlined to assist in the
breathing at high speeds ; for acceleration
the underside of the valve should be flat. A
flexible valve will survive when a stiff valve
will break.

If the exhaust valve closes too quickly
and hammers its seating, it will break. If it
closes gently, particularly with hydraulic
tappets (e.g., no clearance), it will burn out.
A compromise is needed. Gradual decelera-

tion on the latter part of the cam and a
clearance between the valve stem and rocker
is successful.

Valve Springs
The coils may be insulated from the head

temperatures by mica washers. Though
the spring must not be coil -bound at maxi-
mum lift, surge can be damped by the coils
being in close proximity. The hair -pin spring
has less reciprocating weight than the coil
spring. It permits the use of a shorter valve
stem with corresponding lightness and leaves
a better cooling air -flow. J.A.P. tried multiple
coil springs but dropped the design. Inner
springs coiled in the same direction as outer
are supposed to give the valve a desired rotary

movement. In practice I have yet to
see this theory proved.

Valve Operating Gear
This should be designed with stiffness

as the main aim and lightness as secondary
consideration; at around 6,000 r.p.m. the
inertia loading of the gear is about equal
to the valve spring strength-some 15o lb

Piston and Piston Rings
Pistons are made of aluminium

alloys. These can be run with greater
clearances than would be acceptable for
touring cars, as noise is of no conse-
quence. Excessive clearance will cause
tilting of the piston rings. This will lead
to blow -by and also over -heating of the
piston crown as the rings conduct a
considerable amount of heat from the
crown to the cylinder walls. Narrow
rings are used as the oil film between the
ring and the cylinder wall is reduced, the
heat transfer assisted and the shear resist-
ance lessened. No oil must reach the

combustion chamber as this will cause detona-
tion followed by pre-ignition. The piston
should be relieved around the gudgeon -pin
bosses to allow for distortion. In the case of
side-valve engines the piston will need a
clearance at the point where the cylinder is
distorted by the heat from the exhaust port.

Cylinders
The cylinder -to -head joint is a weak point,

particularly in the case of multi -cylinder
engines, where the cylinder centres are too
close because a crankshaft must be short and
stiff, where the exhaust valves cause local
distortion by their positioning along one
side of the head. Bentleys use a non -
detachable head, as do the 2.9 Alfa-Romeos.

Mlnessommilmasuesgm

a weak spring by
driver in the

inserting a screw -
coil.
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Even these accept cracks' between the valves
scats and plug holes as not unusual, so the
strain is still present.

In the case of single -cylinder engines, the
head can be ground to the cylinder, using fine
and coarse emery paste. The highest area
of the spigot should be smeared with the fine
paste and the flat area of the head joint
covered with the coarse. This method will
ensure a heavier loading on the spigot -contact,
which is desirable. In the case of multi -
cylinders, the joint should be a scraped fit,
but if the design or conditions of use cause
leaks a copper or alloy joint will be necessary.
The washer must have clearance around
studs, etc., to allow for spreading and ex-
pansion. This applies to the cylinder bores
and if a cut back of ,in. can be given this
will fill with carbon and act as a seal.

Carburation
This is interconnected with the design

of the exhaust system and involves a good
deal of trial and error.

As a starting datum, the gas speed
through the choke should be around
18o feet per second. Higher spceds will
improve the acceleration at the cost of
maximum power. Lower gas
speeds can be used when
the flow is intermittent as in
the case of one cyclinder
per carb. The use of a
megaphone on the exhaust
pipe will call for bigger jets
while a restriction, as a
silencer, for a smaller. Check
tuning for full throttle run-
ning is done by switching
off the engine and de-
clutching while at speed.
The plugs are then examined
for

r. Rich mixture. Soot.
2. Weak mixture. Body

a greyish or lightish
colour.

3. Correct mixture;
lower part of body a polished ebony finish.

The plugs must be clean before the test.
Sudden opening of the throttle with the

corresponding increase in manifold pressure
will cause the vaporising point of fuel to
rise. Some of the fuel which was on the

Method of extracting the oil from the cylinder.

Filling the combustion Cham-
ber with oil by means of a

graduated measure.
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way to the inlet valves will fall from the air-
stream to the floor of the inlet tract. Unless
some means of enrichment is applied during

Venes'- `Rotor

The Cozette supercharger. An inner rotor
revolves at the same speed as the outer revolving

vanes.

Intake

The Zoller supercharger employs a pair of vanes
separated by a spring they are attached to and

rotate by an eccentric.
20

is

I 1.

. 241

length and diameter to suit, a length of
3ft. to 4ft. giving the best results for power
at high r.p.m. and a long pipe for acceleration
and power lower down the r.p.m. scale.

The ideal can be found only by experiment,
as the valve timing, length of ports and other
factors affect the result.

In the case of multi -cylinders, each cylinder
should have an individual pipe. These pipes
can be mated after leaving the engine. Bad
arrangement will be shown by local over-
heating. Too small a tail pipe will run hot
and a wrongly designed junction will show
evidence of heating.

Superchargers
The Roots -type and Vane -type blowers

are usually used on cars.
The centrifugal type is of little use, as

The Roots supercharger for increasing the power of the engine.

20
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(Left) Graph showing how supercharging raises the point at which
power begins to fall off. (Right) Graph showing how the power of
an engine falls off after the attainment of maximum engine speed.

this period, violent explosions will take
place whkh can wreck the induction system. -
In some, cases an accelerator pump supplies
extra fuel.

Extractor Effect
When a megaphone is fitted to the exhaust,

this will give an extractor effect when the
natural frequency of the exhaust tract
coincides with that of the exhaust valve
opening. At some other times a pressure
wave will arrive at the exhaust valve at the
opening time, and there will be a charge
dilution in the combustion chamber. A
similar happening causes a two-stroke to
four-stroke at part -throttle openings. It is
necessary to use a rich mixture low down the
r.p.m. scale when a megaphone is fitted in
order to obtain acceleration ; even so, below
about 3,000 r.p.m. the performance will be
erratic with eight -stroking and a tendency
for the motor to " cut " upon rapid throttle
opening.

Exhaust Systems
If the motor is to be used over a limited

range of spced, the exhaust system can be of

pressure generated at low
and medium r.p.m. is
small compared with the
other types. It is used on
American board tracks
where acceleration is not
important.

The " Roots " does not
compress the charge
before delivery, and there
is a surge back into the
blower when the outlet
port opens. Its maximum
pressure is about 12lb.

per square inch. To obtain higher pressures,
two are run in series, usually with an inter -
cooler fitted.

Rotor Clearance
The blower has been fitted to deliver

through the carburettor. The disadvantages
are that the tanks and float chambers must be
pressure balanced, also the blower must have
sufficient rotor clearance to permit running at
the temperatures attained without the cooling
effect of the fuel. These clearances lower the
efficiency of the unit at lower speeds and
acceleration suffers. The 'vane -type in some
cases suffers from the effect of centrifugal
force on the vanes, and lubrication is difficult
as oil in the combustion chambers is not
desired.

Sparking Plugs
The plug makers are always helpful, but

the final choice will be the result of experi-
ment, a course calling for much full -throttle
work will need harder plugs than one with
slow corners. Solid copper washers, being
better heat conductors, are more suitable
than the copper -asbestos variety.
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Fuels
With a few exceptions, racing fuels are

almost all alcohol.
The latent heat of alcohol is from 400 to

50o B.T.U.s per lb. ; petrol is about 535
B.T.U.s per lb.

The carburation of alcohol produces much
greater temperature reductions than that of
petrol, as a consequence of this and of the
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fact that about twice the amount of fuel
is therefore needed for the correct mixture.
This is beneficial in keeping down the
temperatures of valves, ports, pistons, etc.
This heat absorption also lowers the temper-
ature of the incoming air, increasing its
density and weight. The power of the
engine depends on the weight of oxygen
burnt.

The advantages of alcohol are :-
a. Freedom from detonation.
2. Cool running.
3. Greater volumetric efficiency.
4. High compression ratios can be used

and greater power outputs obtained.
The disadvantages are starting difficulties,

greatly increased consumption, the effect on
certain metals, blowers, filters, tanks, etc.,
and its great affinity to water.

A Friction -driven Tap -holder
A Tapping Deice for Use in the Drilling Machine

INNUMERABLE objections arise when
tapping small diameter holes in the
ordinary drilling machine, wherein the tap

is mounted in a chuck, and the spindle
reverse mechanism employed for withdrawing
the tap. With such a set-up little provision
exists for safeguarding the tap against over-
loading since a positive drive is given the
spindle.

If very small diameter short, blind holes
have to be tapped tool breakage may be high,
because of the inability of the operator to put
the spindle into reverse sufficiently quickly
to prevent the tap bottoming in the hole.
Tap breakage, or damage to threads in the
workpiece may also arise from excessive bind-
ing of the tool due to chip accummulation
occurring in the in -feed of the tap.

The accompanying half -sectioned diagram
illustrates an effective, and inexpensive hold-
ing fixture, the use of which will consider-
ably simplify all such tapping operations in

machine, and give better safe-
guards against tap breakage, etc.

Constructional Details
The simple construction of this friction -

driven tap -holder comprises the following
component parts:-

A hardened steel shaft, A, formed at one
end with the usual " Morse "-type tapered
shank B for fitting into the socket hole in the
drilling machine spind e. If desired, the
latter may be fitted with a simple check
screw to bear upon the side of the shank B
to prevent it from being pulled out of the
spindle during reversal when the tap is being
withdrawn. This is omitted from the
present diagram.

At the opposite end of the shaft is the
integral head C, approximately twice rite
diameter of the shaft on its plain parallel
portion. The circular flanged disc D, in
either cast iron or mild steel is bored through
its centre boss to be a close running fit on
the shaft. It is situated immediately above
the head, and interposed between the latter
and the step in the bored hole in the disc
is a standard ball -thrust set E.

The largest diameter of the hole in the disc
D is slightly larger than the head C to afford
due working clearance. Fitting closely within
the lower portion of this largest hole is the
hardened and ground steel bushing F, which
is bored full length to suit the diameter of
the tap shank X. The bushing ha.; a shallow
head at the bottom to determine its setting.
A headless screw G, of the " Allen " type, is
threaded into a hole through the side of the
boss, passing also through a clearance hole
in the wall of the bushing, so -as to bear upon
one of the flat sides of the square head of
the tap. By .this means tap X is secured
positively to disc D.

Mounted upon shaft A immediately above
disc D, is a second flanged disc H, the out-
side diameter of this being slightly larger
than part D. The thickness of the flanged

portion is also about twice that of member
D.

The lower end -face of disc H has the
shallow circular recess I into which member
D is a free running fit.

Disc H is keyed directly to the shaft by
feather 7 which is a sliding fit in the keyviiay

r

-G

F

Half -sectional elevation of a friction -driven
tap -holder.

K. The disc should be free to siidc along
the shaft a certain amount, but rotates in
unison with the member.

Compression Spring
An adjustable mild -steel collar L is

threaded upon the upper portion of the shaft,
such threads extending for a sufficient length
to ensure an ample amount of movement for
the collar. The periphery of the collar is
knurled, and on its underside has a concen-
tric cylindrical spigot M, of smaller diameter,
upon which is mounted one end of the stiff
compression spring N. At its opposite end
this spring encircles a similar short length
spigot 0 formed integrally on the upper side
of disc H.

A knurled locking nut P is threaded on
shaft A above the collar for lccking the
latter securely to the shaft in any desired
setting. By tightly locking the collar in
this manner any required degree of spring
pressure may be imposed on the two disc
members. If desired a number of tommy-
pin holes may be provided in the peripheries

By W. M. HALLIDAY

of the collar and nut to obtain a more
powerful retention.

Situated between the contiguous end -faces
of the two discs is the fibre friction ring
Q, this being affixed to member D by a
number of small copper rivets as shown. The
outside diameter of this friction ring is about
5/i6in. less than recess I. This ring should
be about 1/56in. thick, and have a face width
of not less than tin. This latter dimension,
however, will largely be determined by the
size of tap to be employed, the material of
the workpiece, and driving force required.

Operation
The diagram shows the tap -holder set-up

in the vertical spindle of a reversing drilling
machine in readiness for tapping kin. dia.
B.S.F. holes in a zinc -based alloy pressure
die-casting.

A suitable reducing bushing F is inserted
within the hollow boss of the flanged disc D,

being retained therein in the way
already described.

Collar L and its locking nut P will have
been set previously to the correct point
along shaft A so that the requisite amount
of frictional pressure is obtained between the
two flanged discs. This setting will be made
over a few trials to ensure sufficient driving
pressure for the tap, but to allow slippage of
disc D to occur when undue resistance is
encountered by the tap.

Tapping will proceed in normal fashion.
Should the tool become jammed by chips,
or contact with the bottom of a blind hole
rotation of disc D will be arrested, and the
remaining portions of the device will revolve
without entailing any risk of breaking the
tap by further driving.

It will be appreciated that the simple
means for regulating the amount of fric-
tional driving pressure on disc D will enable
the holder to be adapted for use with taps
of different size, or workpieces in soft, tough
or abrasive metals.

Another important practical feature of this
holder design is the relatively short amount
of overhang of the tap from the machine
spindle. This will prove particularly help-
ful when the device is to be mounted in
the horizontal plane, viz., in the capstan or
centre lathes, where tapping operations fre-
quently may be performed with greater con-
venience. The negligible amount of " sag"
thus occurring with the tap will promote
more centralised entry of the tap into the
workpiece and give greater freedom from
binding, tearing of threads, or bell -mouth-
ing of the leading edge of the hole.
Interchangeable Bushings

By making up a number of bushings F
to be interchangeable in the disc D, each
having a different size of bore, a large
number of tap sizes will be accommodated
very simply, giving, in fact, a greater range
in this respect than may often be obtained
with a special tapping head.



April, 1952 NEWNES PRACTICAL MECHANICS 243

By " MOT I LUS"

High-class Amateur Model Making : Model Union -Castle Liner

NORTHAMPTON has recently lost a

most interesting personality, Mr.
Sidney J. Ward, who died in January

this year. Mr. Ward was a business man
whose chief interests outside his business
were model making and public service. He
was a member of the Northampton Borough
Council and rendered the community valu-
able services through this medium. As I
have similar interests myself, I know that Mr.
Waid will be missed greatly in the town
for his enthusiasm and enterprise ; I was
extremely sorry to hear of his death.

Mr. Ward was an amateur model engin-
eer of outstanding ability and merit, special-
ising in railway locomotive models and large,
engineering models. His work was known
and admired all over the country and especi-
ally in his home town, Northampton, where

Fig. z.-This beautifully detailed and finished
model of the ex-L.N.W. locomotive, "Cornwall,"
is one of those built by the late Mr. S. 7. Ward,
of Northampton. The model is to a scale of

a jitz. to aft.

he was president of the Northampton Society
of Model Engineers.

Five of Mr. Ward's models are on loan
to the Northampton Borough EduCation
Committee and they are displayed at the
Northampton College of Technology. These
are all extremely fine models and are well
worth a visit from any enthusiastic model
engineer who goes to Northampton or
district. The full detail on all of them,
which gives such wonderful realism, is the
acme of good craftsmanship.

The models at the college were brought
there in 1944. Previously they had been dis-
played at Euston Station in London, on loan
to the L.M.S. Railway. It is interesting to
record that Mr. Ward was anxious to obtain
a footplate pass on the L.M.S.R. and this
was the " price " that the railway company
paid for the privilege of displaying these

Fig. 3 (Right).-A
dose -up view of the
stern portion of the
model of R.M.M.V.
Capetown Castle,
showing the intricate
detail that has been
so smoothly modelled.
The model is to a
scale of lin. to

beautiful models in their main hall at Eus ton.
A remarkable bargain!

Model of a Railway Service Crane
The most spectacular of the models is a

working model of a Craven railway service
crane, built to a scale of t/toth full size
and modelled in full detail (Fig. t). The
prototype is capable of lifting a weight of
36 tons and is a very massive piece of equip-
ment. The model includes two Craven
patent detachable relieving bogies: one is
shown connected for relieving part of the
weight of the crane when travelling and the
other is released and moved away from the
crane, to leave a clear working space.

Another impressive model is of a quadruple
expansion marine engine, to a scale of 1/16th
full size, again in full detail.

Scale Model Cornwall " Locom3tive
Then there are three railway locomotive

models. The one illustrated in Fig. 2 is a
working model of the ex.7L.N.W. " Corn-
wall," No. 173, to a scale of ain. to ft:
The " Cornwall " was designed and built at
Crewe by Trevithick in 1847, and she was
rebuilt by John Ramsbottom in 1858. The

(Continued on page 246)

Fig. 1.-This huge working model of a Craven Railway Service Crane is one of the most
spectacular built by the late Mr. S.1. Ward. It is to a scale of iifmth full size.
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" Outboard Motor and
Weed -ridden Waters

SIR,-With regard to the
letter in the February

issue on the above subject,
I think patent specification
No. 488618 for converting
rotary, motion into linear motion in two or
more directions successively could form a
basis on which Mr. C. F. Clements could
base his experiments to drive a boat through
weed -infested waters.

Paddles could be made to enter and leave
the water vertically or at an angle, driven by a
rotating shaft.-A. L. SIMS (Cardiff).

SIR,-In reply to your correspondent,
C. F. Clements (Taunton), re driving a

boat through weed -ridden waters, I think
my suggestion will be of benefit to him.

Upon giving serious thought to this problem
I realise that a path or track must be cleared
through the weeds. I remember many years
ago seeing two bargees lying on each side
of the bow of a motor -driven barge, each
holding a grass scythe down into the water.

NEWNES PRACTICAL MECHANICS

weeds being drawn in by the wash, and also
to prevent the zinc sheet from closing up
against the screw when the boat is at speed.
Your correspondent may make certain modi-
fications, but the principle must remain the
same-there must be a clear patch of water
for the propeller. Floating weeds will be
deflected by the zinc sheet. A cheese -wire
may be substituted for the cutting blade,
still further reducing the weight.

The drag which your correspondent fears
would indeed be very little, and the weight
would be about 4 or 51b. The cost would be
about £1. The zinc sheet I have in mind
may be obtained from any lithographic
printers. Two steel arms, approximately
I 'Join. thick by about tin. wide, and the
two guards for each side, plus nuts and bolts
and two spiral springs, complete the equip-

ment.-G. FLEMING (Belfast).

Side elevation and detail
of Mr. G. Fleming's
suggestion for a device for
attaching to a small motor-
boat for clearing a path
through weed - ridden

waters.

The barge was the first for some time to
this section of the canal, and apparently they
had trouble farther down with weeds. The
scythes were held inwards, and as they cut
the weeds the bow -wash drew them out from
underneath and left the screw in clear water.

My idea is a modification of this. I
suggest a light, straight blade (B), as shown
in the accompanying sketch, fastened to the
boat by two light steel arms (D), which are
fixed by bolts, wing nuts and washers (E).
A spiral spring (C) allows the blade to lower
as the speed increases and the bow rises ;
this spring also allows for the blade striking
some heavy underwater object-otherwise
the stern would be damaged. As the weeds
are cut (and a blade such as this would cut
up to lin. thick at speed) they strike up
against a thin zinc sheet (A) and are deflected
from the screw. A wire cage (F) is fitted on
each side of the zinc sheet to prevent cut

Use

Lens Grinding
SIR,-I noticed in a recent issue

of PRACTICAL MECHANICS a
reply to a query about making
small lenses.

The machine mentioned is
intended for very large lenses
and would not be suitable for
lenses of so mm. diameter unless
a large number of similar lenses

F of shallow curve are to be made.
A better arrangement is a

vertical spindle which can be
driven by a small electric motor
at speeds between zoo and
i,000 r.p.m. For rough grinding
the lens is then fastened to the
top of the spindle. For finish
grinding and polishing the lap is
fastened to the spindle and the
lens pitched to a handle. An
easy way to make laps is to press a
ball -bearing into a piece of lead
sheet, supported by a short length
of tube.

Two books which give a little
information on making small
lenses are " Amateur Telescope

Making," edited by A. Ingalls, and " Lens
Work for Amateurs," by H. Oxford, published
by Isaac Pitman & Sons.-B. MANNING
(West Hagley).

Small Water -power Plants
SIR,-It is with great interest I have read

the article " Small Water -power Plants,"
by Mr. J. H. Rapley, in the November and
December issues of PRACTICAL MECHANICS.

In the November issue-page 59-Mr.
Rapley gives the wheel speed formula :
76.4 D\/H r.p.m. I think this should read
.6'D -II- where H is the working head in feet

and D the wheel diameter in feet. The smaller
the diameter the higher the rotation of the
wheel and vice versa.-R. M. STEEN (Oslo).

The Tipsy Top
SIR,-I have discussed the problem of the

top with two of my colleagues and we
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submit the following model to dispose of the
mystery propounded by the observant Mr.
B. W. Appleton in the February issue of
PRACTICAL MECHANICS. If you consider an
aeroplane propeller then anti -clockwise rota-
tion to the pilot is clockwise rotation to an
observer standing in front of the propeller.
But this is not a valid example.

Make a model from paper and pins, as
shown in the diagram, Fig. I. Then, when
the ball is rotated about XX the spin from
the main axis is retained.

Mein axis

Fig. I.

Fig. 2.
Diagrams illustrating the problem of the

tipsy top.

In the top the motion we believe is as
indicated in Fig. 2. The inversion is due to
precessional forces.-FRANK W. COUSINS
(Greenford).

x

New axis
F -

spin

No spin here

New motion easily
visible

The Problem of the Steam Car
SIR,-Some readers and contributors in-

terested in PRACTICAL MECHANICS seem
to be of the opinion that the steam car may
yet oust the petrol engine. Surely the petrol
engine ousted the steam car engine because
it was more economical to use a fuel inside
the engine rather than suffer the indirect
heat losses of water -cum -steam before the
power is applied.

One might say that paraffin and not petrol
would be used as a heating medium for steam.
But I can only think that a differently designed
engine should be made to use paraffin
internally for the car.

Probably this economic trend was best
shown by Mr. Harman Lewis in PRACTICAL
MECHANICS, where steam decidedly changed
for the intake of fuel for internal combustion ;
where fuel and air were used with a carburettor
and made to pass into a combustion chamber,
at the top of the boiler, and ignited by an
electric spark plug, thereby providing super-
heated steam.

If we substitute the fuel and air passing to
the top of the boiler for an enclosed cylinder
and piston with a spark plug, we have probably
the first idea that prompted the design of the
internal combustion engine.

Harman Lewis asks why steam cars have
not been made in quantity. Unless he can
prove that fuel -cum -steam is an economic
one, then the answer is simply as already
stated.

I have sometimes thought that the injection
of fuel and water vapour directly into a
cylinder under conditions of combustion-or
jet for that matter-might prove economical,
but I suppose the heat expansion of fuel and
air is more economic than the expansion of
steam generated by a cooling medium like water.

Even the use of coal at 6s. 5d. per cwt.
might soon prove expensive for the steam
wagon, with a preference for diesel -operated
engines.

Fodens have largely changed steam for
diesel -operated vehicles, I believe.-H. V.
KELLY (West Drayton).
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ifs

I int dia,

I I Copper or
Brass tube
to swingfreely on

rod

I

" An Electric Lighter "-Warning
SIR,-I consider that this device, described

in the March issue of PRACTICAL
MECHANICS, should be used with extreme
caution.

It has bare metal parts connected to the
supply mains, one directly, the other via a
" resistance."

A reversible 2 -pin plug is used, and no
precaution is taken to ensure that the resis-
tance is in the " line " side of the mains
connection.

Such a device might be made by the
unknowing for use with a gas stove. In such
an application the natural action would be
to turn on the gas with one hand-doubtlessly
allowing the hand to remain on the tap-
while the other hand operates the lighter.
If the taps are metal, or the hand comes into
contact with the stove body, and the other
hand should touch the metal part of the lighter
a very unpleasant shock is quite likely to be
felt.-F. G. SWIFT (Blackheath).

Rotarista " Protective Paint
SIR,-On page 209 of the March issue of

 PRACTICAL MECHANICS you publish a
letter written by W. E. Bryan (Derby) re-
garding painting over creosote. In this letter
it is stated that Messrs. Dennis & Roberts,
Ltd., of Nottingham, are the manufacturers
of "Rotarista." We must point out that this
is incorrect and that this paint was invented
and is manufactured solely by Peacock and
Buchan, Ltd., of Southampton. Messrs.
Dennis and Roberts, Ltd., are the distributors
for the Midlands area.-PEAcocR & BUCHAN,
LIMITED (Southampton).

Containers for Screws and Small Tools
SIR,-Many and varied are the means of

storing small tools, parts, etc., in the
home or model engineer's workshop, but I
find the arrangement shown in the sketch is
very satisfactory, as it protects the items from
rust and is neat and tidy. The containers are
empty floor -polish tins. Dimensions will have
to be modified to suit the kind of tin used.
The vertical section of tubing must be of
sufficient length to give about; -Ain. clearance
between tins as they are swung aside. The
drawing is self-explanatory. A coat of black
enamel and the fixing of the embossed tabs
complete the job.

Any number of tins may be arranged, even
in banks of a dozen, according to the space

(7. B.A. TAPS Aluminium nameplate
' (with embossed letters)

fit
Soldered

\Flatten and
so/der. to
underside

of tin

Bracket
screwed
to wall

Drill top of bench Pa deep
dia and push in support rod.

Fix top of rod by bracket
after sliding on tins.

- - -
Work Bench

Details of handy containers for screw and
small tools. ,

available. The tins can be swung in either
direction.

It is advisable to slightly file the bead on
the tin to make the removal of the lid an easy
matter. The nameplates are punched on
machines usually to be found on railway
stations.-N. G. CREWS (Lowestoft).

"The Mechanics of Bull Fighting."
SIR,-I was very interested to read " The

Mechanics of Bull Fighting " in the
January issue, but there are some points that
I think might be made more clear and
detailed.

The photograph does show the first point,
" Sol and Sombra " ; that is, the sunlit part
of the arena and the shaded part caused by
the high wall behind the raised tiers of seats:
the seats in the shade are the best side and
about double the price of those in the sun.

The bull enters the arena in the centre
of the Sol side and so faces a blinding light
as he enters from his dark cell, and is, in
consequence, dazzled for the moment.

Then the photograph shows a low barrier
(covered with advertisements), but it is
important to understand that there is a
narrow space behind this and the higher
barrier, which is shown white in the photo-
graph: this space is a safe refuge for the
various bull -fighters in case of need. The
passage can be entered by gaps in the inner
barrier, covered by short extra barriers, with
just enough space for a man to wriggle
through, but which would be impassable to
a bull. Or the men could vault over the
inner barrier into the space. When the bull is
active this safe space becomes quite
important : some men can be seen standing
in it in the photo.

The description of the picador and his
equipment is pretty clear, except that there
is no explanation of why the protection is
only on the port side of the man and horse.
This is because the picadors are spaced out
at intervals close to the barrier and facing
in an anti -clockwise direction, so that the
starboard side is close to the barrier. The
picador is always attended by men on foot
(Moso is the term for them, I think) in case
he is in need of help.

After the bull has been somewhat tired
by the effort of trying to toss the horses he is
still very full of fight, and the banderilleros
have a dangerous job in planting the ban-
derillas, this being a very skilful and
graceful performance. The man stands
right in the way of the charging bull and
holds the banderillas high up, with the
barbed points pointing downwards and just
as the bull is on him, with his head lowered
for a toss, the points are placed behind the
neck in the fleshy part, and they should
hang down one on each side.

After a few pairs of banderillas have been
inserted the bull, while still very annoyed,
is getting baffled by the way in which the
men avoid his onslaughts, and so he gets
slower and more cautious and does not
charge so freely: this is the time for the
torero or espada to come in and kill.
Some description of the sword is given,
but the unicp_e point was not mentioned:
all swords made for slaughtering -men, if laid
flat on the table, will have the edge parallel
to the plan of the table, however much
the blade may be curved or wavy, even.
But if the torero's blade is laid as flat as
possible on the table the point will be
curled up or down, because though the
blade is only slightly curved, it is bent as
a clock -spring is curved, and not as a sabre.
This is very important detail.

When the torero gets to work he has to
persuade the bull to get into correct attitude,
forefeet together and head down. He does
this by gently waving his coloured capa in

front of the bull, who has his attention
directed to this moving object all the time
and doubtless awaiting his time to charge,
but his caution holds him in check. When
the correct attitude of the bull has been
attained, which gives the sword a good
space between the shoulder blades, the
sword is driven right home to the hilt and
the aim is to place the point just between
the shoulder blades, but to miss the spine,
and then curve towards the centre line of
the bull and enter the heart. If this is
done the bull drops dead like a stone ;
less skilful efforts may pierce the lungs and
the short sword may be used for despatch-
ing the bull. The short weapon used by
the mosos for killing the bull is a very stocky
sort of stiletto called a punctilio, and has
a very obtuse point as it is necessary to
crash it through the skull to pierce the
brain. The photo of the kill shown looks
as though the man was unlucky and the
bull is charging with the sword only half-
way through, and it looks as though the
attendant on the right is rushing forward
to make diversionary movements which will
probably be necessary.

Perhaps I should make it clear that my
visits have not been in the periods men-
tioned by the Marquis of Donegal], but
were in 1898, and then about three horses
were used for each bull, but apart from this
I do not think there is much difference in
procedure.-A. C. HYDE PARKER (Abing-
don).

Neon "Flashes": Centrifugal Force
SIR,-It seems only proper to state that

the principle of the neon flashes "
was discovered by a member of the Anson
family (I forget his initials), and occurred
when he was 18 and a student at Faraday
House, in 1921, as I was also. He was
certainly a brilliant scion of a gifted family,
and his death in a car crash some years
later was a loses to science.

On another subject : Mr. Grocock's
annihilation of centrifugal force is truly
staggering to an engineer who has had great
cause to make careful calculations of ten-
sile stresses in large rotating masses, but I
hope he will inform us from whence the
force " F," towards the centre, originates,
and, if it exists, what prevents the accelera-
tion of a mass in that direction ?

Professor Einstein has jettisoned Newton's
idea of gravitation, and substituted
" curved space " to account for planetary
movements ; but even he appears to hesi-
tate to ascribe " curved space " to the
outward motion of the bobs of a steam
engine governor I Now, Newton is com-
pletely refuted by " Grocock's Force " which
causes an acceleration in the opposite
direction. A truly astounding thing.-
F. 0. BROWNSON (Barton).

BUILDING THE CABIN HIGH -WING
MONOPLANE

(Continued from page 228.)
Bin. thick wedged between nosepiece and
front former on the left side looking at the
model from the top to the front. This will
counteract the left turn. Gradually reduce
this thickness of packing until the torque
reaction carries the model round in slow
climbing circles to the left under power with
up to a full wind, which is all that should
normally be attempted if you want to pre-
serve your rubber motor. Remember that
after a few flights a rubber motor should be
rested, when it will regain it natural elas-
ticity. Never keep a rubber motor wound up
for long periods.

Keep the fin straight, and all surfaces true,
unwarped and placed on " square."
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Handy -Utility Abrasive Kit
FOR use with their Handy -Utility kin.

electric drill or Sin. sander -polisher,
Black & Decker, Limited, of Harmondsworth,
Middx., have recently introduced an abrasive
kit.

It includes a well -planned assortment of
coarse and fine abrasive accessories, with four
arbors to fit a &in. chuck. The drum of
three of these arbors is of the expanding

A Review of the Latest
Appliances, Tools and

Accessories

enable many 'jobs to be performed more
quickly and simply.

A few examples of its uses are the cleaning
of irregularly shaped castings, smoothing
fret -saw work, removing rust from wrought -
iron scrolls, sanding edges of car mudguards
or bodywork preparatory to retouching, or
cleaning inlet and exhaust ports of a motor-
cycle cylinder head.

The kit is obtainable from most tool
dealer s, hardware
stores or electrical
dealers, and is priced
at 35s.

Meter Movement for
Exposure Meter

TN the article in the
-I- February issue of
PRACTICAL MECHANICS
on a photo - electric
exposure meter, it is

stated that the meter
movement was ob-
tained from Sussex
Electronics, Ltd., of
Brighton. This firm
now inform us that
they have been sold
out of these meter
movements for some

The Handy -Utility Abrasive Kit.

rubber type, and after the abrasive band
has been slid on, a clamp nut is tightened
so expanding the rubber and holding the
band securely in position.

The fourth arbor is threaded and enables
any one of three different abrasive rolls to
be screwed directly on to the arbor.

It was felt that the introduction of an in-
expensive kit, suitable for the rough cleaning
or finish sanding of curves, irregular shapes
or intricate designs both in wood and metal,
would be a useful addition to the handy -
utility electric tool range of accessories. Its
many uses will be apparent to any home
workshop enthusiast or handyman, and will

time, and they are no
longer available from

them. Readers please note.

Tyler Spiral Blade Saw
THE new spiral blade saw, marketed by

Spiral Saws Ltd., Bedford Avenue,
Trading Estate, Slough, Bucks, cuts on an
entirely new principle. The 36o deg.
cutting edge of the blade saws smoothly in
any direction. Whatever the pattern to be
cut, it is not necessary for the operator to
turn or revolve the work. He can work from
either the right or left hand side of a band -
saw fitted with the new spiral blade, which
is equally effective in cutting any material
from steel and iron, to rubber, wood and

plastics. The spiral blade does not chip
or tear the material and, on a Tyler hand-
saw, selective speeds range from loft. to
5.000ft. per minute, the slower speed range
for steel and other tough metals, and the
higher speeds for wood, fibre glass, and
other light materials. The latest machine
fitted with the spiral blade is the Tyler
Minor, a 7in. bandsaw with three speeds
and driven by a h.p. motor, with built-in
switch. Speed variation is by multi -groove
V -pulley.

In addition to their use in bandsaws, spiral
blades are obtainable for fitting into any
standard hacksaw frame. Further informa-
tion- is obtainable from Spiral Saws Ltd., at
the address given.

THE WORLD OF MODELS
(Continued from page 243.)

model, complete with all controls in the cab
and with head and tail lamps, is most attrac-
tive in its green paint, with black chimney
and smokebox, red buffer beam and polished
brass fittings.

The other two are both working models of
L.M.S. locomotives: the " Royal Engineer,"
No. 6109, a 4-6-o engine, and the " Duchess
of Buccleuch," No. 6230, a 4-6-2 engine..
Both are painted in L.M.S. colours of
maroon and black with red and yellow letter-
ing and are to a scale of skin. to 1ft.

The care with which Mr. Ward always
finished his models is evident throughout, and
his attention to such small details as buckets,
shovels and even dusters in the cab has
resulted in these models being more than
usually fascinating to both experts and
amateurs.

Model of the " Rocket "
Lately Mr. Ward was building a Sin. gauge

model of " The Rocket," but this was left
unfinished at his death and -is still in parts
in his workshop. It is hoped that permission

may be obtained to finish this model in Mr.
Ward's style so that it may take its place
alongside the other five.

Model of R.M.M.V. "Capetown Castle"
The fleet of Union -Castle ships always

seems to me one of the most attractive ;
the vessels are delightful in outline and in
colouring, with balanced deck arrangement
and excellent interior accommodation.

The illustration (Fig. 3), shows a stern
view of a model of R.M.M.V. Capetown
Castle, a ship of 27,002 gross registered
tons and one of the largest pre-war vessels
of the Union -Castle Line. She was built by
Harland and Wolff in 1938, and has a speed
of 21 knots and accommodation for 246 first-
class and 497 cabin class passengers. She is
engaged in the mail service between Britain
and South Africa.

The model is to a scale of kin. to 1f t.,
which is large enough to show considerable
detail, resulting in a most realistic model
which is a fine example of British crafts-
manship. The model has now been sent to
South Africa, where it will form the centre-
piece of the Union -Castle Steamship Com-
pany's display at the Van Riebeeck Tercen-
tenary 'Exhibition at Cape Town.

The Tyler Minor
Tin. handsaw.

Enlarged view o,
the cutting edges`
of the new Tyler
spiral blade saw.

BOOK RECEIVED
Electronics Everywhere. By Prof. A. M.

Low. Published by Museum Press,
Ltd. 190 pages. Price 8s. 6d. net.
THIS interesting book is not a scientific

or technical work in any sense, but an
account in simple language of a fascinating
science which can be read by anyone. The
author explains what electrons are, and how
they are replacing necessary labour in factories
all over the world. Particulars are given of
how machines can now make abstruse calcu-
lations in a fraction of the time required by
skilled mathematicians ; how electronic
" rays " can kill insects in grain, sterilise
milk, warm your house, and catch burglars.
A special chapter deals with the atom bomb,
and the results that this branch of research
is likely to have in peacetime through the
agency of electronics.

REFRESHER COURSE
IN MATHEMATICS

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



This book costs you

nothing. But it
offers you success in

terms of your career.

BY POST, specialised Tutors in
these and many other subjects
give individual attention to

Bennett College Students. Tuition is guaranteed until you
qualify. State your subject.  Send coupon for prospectus.

To the Governor, Dept. D.76, The Bennett College, Sheffield, England.

Send me the free book (concerning my subject) cn how I can qualify
through the Bennett College.

SUBJECT

NAME .

ADDRESS

AGE (if under 2 I )
PLEASE WRITE IN MOCK LETTERS.

HOME CONSTRUCTORS / MOPELMAKERS NANDYMEN

SANDING &POLISHING
-ehe NEW 689 &fled

Pioleted4 Nay/

This Kit is only a
small part of the com-
plete Wolf Cub Home
Constructor Outfit. A

comprehensive power

workshop for drilling,

grinding, polishing,
sawing, sanding, wood
turning, etc., etc.

No .6 SO
for

Wolf
Cub

FLEXIBLE
RUBBER

BACKING
MSC

UNIVERSAL
SIDE MOWS.

LAtiBooOL

BONNE

sANDING
DisCs

it. COWEN-Ts
N

6 SO PS ABOVE-OPAL
EY, IRA

AMAZINGOFo
ADAPTABILITY

Build your
Cub

Drill into

a fine Sav4
Benc.h--add o1

few parts
hey prest

yue a
splendid Lathe. brochure

rite at once for fully illustrated
bro

PROFITABLE
PL

W

EASURE"

WOLF ELECTRIC TOOLS LTD PIONEER WORKS HANGER LANE LONDON W.5
TELEPHONE: PERIVALE 5631-4 BRANCHES: BIRMINGHAM MANCHESTER LEEDS BRISTOL GLASGOW

VISIT STAND NO. C603, B.1.F. (CASTLE BROMWICH), MAY TO MAY 16

to those who wish to
Qualify in any of these

subjects
Agriculture
Applied Mechanics
Architecture
Aviation Eng. & Wireless
Boiler Engineering
Boiler Making
Building
Carpentry & Joinery
Chemistry
Civil Engineering
Clerk of Works
Concrete & Steel
Diesel Engines
Draughtsmanship
Electrical Engineering
Electrical Instruments
Electric Wiring
Engineering Drawings
Heat Engines
Heating & Ventilating
Hydraulic Engineering
Illumination Eng.
Internal Combustion

Engines
Jigs, Tools & Fixtures
Machine Design
Mech. Engineering
Metallurgy
Motor Engineering
Municipal Eng.
Naval Architecture

Physics
Plastics
Plumbing
Power Station Eng.
Press Tool Work
Pumps & Pumping

Machinery
Quantity Surveying
Radio Service Eng.
Radio (Short Wave)
Sanitation
Sanitary Science
Sheet Metal Work
Ship Building
Structural Eng.
Surveying
Teacher of Handicrafts
Telecommunications
Television
Steam Engineering
Viewers, Gaugers &

Inspectors
Wheel Gearing
Works Management
Workshop Practice

Accountancy Exams.
Book-keeping
All Commercial Subjects
English

Languages
Modern Business Methods
Secretarial Practice
Salesmanship

General Educ3tion
General Cert. of Education
Mathematics
Professional Preliminary

Exams.
Civil Service

Commercial Art
Journalism
Novel Writing
Public Speaking
Short Story Writing

You can start on a

Bennett Course
FOR PIO!.

ONLY a
and monthly instal-

ments of I5/ -

The BENNETT COLLEGE
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GALPINS
ELECTRICAL STORES

408, HIGH ST., LEWISHAM, S.E.13
Tel.: Lee Green 0309. Near Lewisham Hospital.

TERMS: CASH WITH ORDER. NO CAD.
All goods sent oa 7 days' approval against nigh.

EARLY CLOSING DAY THURSDAY

MAINS TRANSFORMERS (NEW),
input 2001250 volts in steps of 10 volts
output 350101350 volts 300 mlamps. 6.3
volts 8 amps twice, 4 volts 4 amps, 5 volts
4 amps, 651- each, carriage 316, ditto,
45010/450 volts 250 mlamps 6.3 volts 8 amps
twice 4 volts 4 amps, 5 volts 4 amps, 65/ -
each, carriage 316; another, input as above,
output, 500101500 volts 250 mlamps 6.3
volts 8 amps twice 6.3 volts 4 amps, 4 volts
4 amps, 5 volts 4 amps, 701- carriage 316.
Another, wound to (electronic) specifica-
tions, 350101350 volts 250 mlamps 4 volts
8 amps, 4 volts 4 amps, 6.3 volts 8 amps,
01216.3 volts 2 amps, 6316 each, carriage
paid ; another, input as above, output
5001350/013501500 volts 250 mlamps, 6.3
volts 6 amps, 01216.3 volts 2 amps, 01415
volts 4 amps twice, 6716 each, carriage 316.
SWITCHBOARD METERS, 4 inch scale
moving coil (D.C.) only 0 to 14 amps,
1716 each, post 116. Ditto, A.C.ID.C.,
2216 each, post 116.
MAINS TRANSFORMERS (NEW).
Input 2001250 volts in steps of 10 volts,
outputs, 350101350 volts 180 mlamps 4 volts
4 amps 5 volts 3 amps, 6.3 volts 4 amps,
3916 each, post 116 ; another 350101350 volts
180 mlamps 6.3 volts 8 amps, 01415 volts
4 amps, 3916 each, post 116 ; another
500101500 volts 150 mla. 4 volts 4 amps
C.T., 6.3 volts 4 amps, C.T., 5 volts 3 amps,
4216 each, post 1/6 ; another 425/01425
volts 160 mlamps 6.3 volts 4 amps, C.T.
twice 5 volts 3 amps, 4216 each, post 116.
EX -RADAR MAINS TRANSFORMERS
230 volts input 50 cycles I phase, output
4,50015,500 volts approx. 80 mlamps 6.3
volts 2 amps, 4 volts 11 amps 2 volts 2 amps,
these transformers are new immersed in
oil, can be taken out of the oil and used
as television transformers giving output
of 10 mlamps, overall size of transformers
separately 5/, in. x 41in, x 4in. and Sin. x
Sin. x in., price £3110!- each, carriage paid.
ROTARY CONVERTERS. 24-28 volts
D.C. input, 1,200 volts 70 mlamps D.C.
output, 101- each, P.F.
MAINS TRANSFORMERS (NEW),
suitable for spot welding, input 2001250
volts, in steps of 10 volts, output suitably
tapped for a combination of either 2141618110
or 12 volts 50170 amps, 87l6 each, carriage
716.
AUTO WOUND VOLTAGE CHAN-
GER TRANSFORMERS, tapped 011101
2001230 volts 350 watts, 4816 each, post 116,
as above but 500 watts 6216 each, carriage
316 ; as above 200 watts, 351- each, post 116.
RECTIFIERS (NEW), D.C. output 37
volts 50 amps, complete with mains trans-
former 230 volts A.C. input 50 cycles
I phase output to match the required
voltage for the rectifier, E15 per set,
carriage 101-.
EX -NAVAL ROTARY CONVERTERS,
110 volts D.C. input, output 230 volts
A.C. 50 cycles, I phase, 250 watts capable
of 50. overload, weight 10 lbs., price
M0/10!- each, carriage forward.
ELECTRIC LIGHT QUARTERLY
TYPE CHECK METERS, all for 2001250
volts A.C. 50 cycles I phase, 5 amp load
1716 each, post 116, 10 amp 211- each, post
116, 20 amp load, 25!- each, post 116.
MAINS TRANSFORMERS (NEW),
2001250 volts input, in steps of 10 volts,
outputs, 0, 6, 12, 24 volts 6 amps, 3716
each, post 116. Another as above but
10-12 amps, 4816 each, post 116 ; another,
as above but 25130 amps, 701- each, carriage
316 ; another, input as above, output
0118130/36 volts, 6 amps, 4216 each, post
1/6.
EX-R.A.F. ROTARY CONVERTERS.
24 volts D.C., input 50 volts, 50 cycles,
I phase at 450 watts output, complete with
step-up transformer 50 to 230 volts,
£91101- each, carriage 101-.
EX-U.S.A. W.D. ROTARY TRANS-
FORMERS, 12 volts D.C., input 500 volts,
50 mlamps. 275 volts 100 mlamps D.C.
output. Complete with smoothing
switches, fuses, etc., as new, 1716 each,
carriage 216, can be run on 6 volts giving
half the stated output.
VARIABLE RESISTANCES, 9 ohms,
4 to 12 amps, 301- each.
SYNCHRONOUS F.H.P. MOTORS,
complete with a large selection of gear
wheels 2001250 v., A.C. mains, 1416 each.
MAINS TRANSFORMERS, 230 v.
input, 150101150 v., 200 mla., 6.3 v. 8 amps.
5 v. 2 amps output, 211- each.
PRE -PAYMENT II- SLOT METERS,
2001250 volts A.C., calibrated at Id. or Id.
per unit, 5 amp load, 451- each, 10 amp load,
5716 each.
HAND -DRIVEN GENERATORS, out-
put 6 volts 5 amps, 1716 each.

THE

BSR
G U 4

3 -SPEED
GRAMOPHONE UNIT
The introduction of this unit sets a new
standard of quality. Its beautifully
styled appearance conforms to the best
modern trends, whilst its faultlessly
smooth operation makes the GU4 the
discriminating buyer's only choice.
SPECIAL FEATURES
*Ingenious method of speed change,

which is simple, foolproof and reliable.
lust rotate the ',Peed change knob and
select speed required.

*No rubber belts ss hatsoever are em-
ployed, as these nits ass tend to stretch
dr perish.

This superior unit employs the" Rotocam "
speed change which has proved so popular.
Change of speed 15 made simply by a move-
ment of the speed change knob.
A 10 in. diameter heavy pressed steel turn-
table fitted on a precision ground taper
steel spindle is recessed into the unit plate.
The turntable is fitted with a removable
rubber mat.
The rim drive motor is a 4 -pole induction
type, ensuring smooth action with low
rumble and vibration factor.
A light -weight pick-up is fitted with high
fidelity crystal head. The weight at the
needle point is 9 grams. The weight of the

£9.19.11 CASH

or H.P. Deposit f3. 10s.
12 monthly payments of 14,2.

*Complete w ith ingenious AUTO-
MATIC STOP and high fidelity light-
weight pick-up.

*Smoothness: of action is ensured by
employing the well-known R.S.R.
4 pole motor, which is noted for its
low rumble and vibration factor,

*Transcription quality at a competitive
Price.

head is reduced by a counterbalance, and
not by springs, which always tend to un-
reliability. Two permanent sapphire styli
are fitted, one for microgroove and the other
for standard 78 r.p.m. recordings. Change
over from one stylus to the other is easily
effected by rotation of a small knob at the
front of the head.
The automatic stop which is completely
concealed below the unit plate is cleverly
designed to operate on all types of records,
irrespective of the diameter of the run-off
groove.
The unit plate is fitted with suspension
springs for final mounting, thereby entirely
eliminating the possibility of acoustic
feed back.

RECORD De Luxe Model fitted £19.5.6 CASH
PLAYER Type PLVGU4 into a handsome

portable Rex' se case
or deposit £6.10. 12
monthly payments 24 9

E&G MAIL ORDER SUPPLY CO.
The Radio Centre (Dept. P.M.)

33, TOTTENHAM COURT RD., LONDON, W.1
Telephone : MUSeum 6667,8 9

LATHES
ARE SOUND

IN THE HEAD

Please send stamp for
details of

MODEL S
S.C. 3" & 3g"

LATHES &
Countershafts

Flat, round
or Vee belts

We will else send you full
particulars of

DREADNOUGHT LATHES
Dept. P.M.,
The Portals Lathe & Machine Tool Co.,
Buttermere Rd. Tel.: 51353. Sheffield 8.

TOOL or SEED CABINETS
Unbreakable heavy gauge steel unit, 91n.
wide, Olin. tall, bin. deep with 8 all -steel
welded drawers each 4in. wide, Sin. long. 1: In.
deep, with knots. Ideal tools, small parts,
etc. Finished in coloured lacquer. Carr.
paid. (C.O.D. charge 1- extra.) 16/6Complete List sent with each order.

Ralph Smith's Mechanical Mart
31/49 SHAKESPEARE ST., SOUTHPORT

TRANSFORMERS
No. I. 250-0-250v. 80 ma. 0-4v. 5a. 6.3y,

3.5a. 0-4-5v. 2a., I7/-.
No. 2. As No. 1 but 350-0-350v., I71-.
No. 3. 26v. 2.5a. tapped to give almost

any voltage up to
26v. Ideal for
chargers, models,
W.D. motors, etc.,
1616.

No. 4. 4v. -9v. -20v.
4 amp. For 2, 6 and
12 volt chargers, 161-.
No. 5. Auto wound,
10 - 0 - 110 - 200 - 230 -
250v. 150 watts.
For general voltage

changing, up or down, 1616.
No. 6. 250-0-250v. 100 ma. 6.3v. 3.5a.
5v. 2a., 221-.
All types upright or drop through. No
ethers available. Primaries on I. 2, 4 and 6
tapped 200-230-250v. Interleaved, Im-
pregnated, Screened, Guaranteed.
Terms : C.W.O., C.O.D. or pro forma.

Postage 116 1 to 3.

HRIFIEIDS RADIO,
8, BURNHAM ROAD,

WHITLEY, COVENTRY

INSTRUMENTS (Nickel
DRAWING

INSTRUMENTS (Nickel Plated)

Locking instruments case, 7! in. x 3 Iin.
Leatherette covered. Lined interior.
Special swivel action spring bow pen

and lead.
PRICE, 15/11 plus 6d. postage.

Illustrations of larger or smaller sets
(from 612) on request.
(Trade enquiries invited.)

BAZAAR SUPPLY COMPANY
Dept. P.M., 31, Theobalds Road, W.C.1.

MODELCRAFT
p.'ottdla; tramoirtwo

A MAGNIFICENT NEW
KIT OF A FAMOUS SHIP

Here is a magnificent kit designed
and produced by people who
know ships which builds into
an accurate and beautifully
detailed reproduction of the
famous fighting " Revenge.''
The kit is complete and includes
part -shaped timbers, 22 finely -
turned brass cannon, rigging and
full-size, clearly detailed plan,
Price, including Pur. Tax,
(add II- for past and
packing).

FROM YOUR LOCAL MODEL SHOP
or direct from

MODELCH AFT
77 ( L ), GROSVENOR RD., LONDON, S.W.I
ass:

COMPASS. TYPE P.10. Gin. diam, as
used on aircraft, resilient mounting, brand
new in transit case. 451-.
CATHODE RAY TUBE. No. 311P1. -New
3in, tube with shield and holder, useful
for building oscilloscope, etc.. 35 -. Post 16.
POWER MICROPHONE INSERTS.-
Truvox self energising, carbon, which can
be used directly with a microphone trans-
former. requiring no external voltage.
Diam. 211n. x IM. 5.'- each. Post 6d.
THROAT MICROPHONES. -American
twin -button type with strap lead and plug.
5i- each. Post 641.
HEAD SET ADAPTOR.-MC385 High tc
low impedance, 216 each. Post ed.
PHOTO FLOOD LAMPS. -1,000 watt
230 volt, 10'- each. Post
RESISTANCE MATS. -Make ideal heating
mats for Aquariums. Photographic solu-
tions. Print dryers. etc. Mains voltage.
Black heat, size 10in. x Gin. Price, 2 6.
post free.
B.T.H. 16 mim TALKIE PROJECTORS.
-Complete. Model S.R.B.. also spares.
ACFII, PUMPS. -These pumps enable
you to fill all accumulators on the bench
with the carboy at floor level. Brand new.
only 30'-. post 1/6.
INTERESTED IN FISHING: 3 -Then send
for one of our tapered whip aerials and
make yourself a fine rod worth pounds.
Consists of three tubular steel. copper
plated sections 4ft. long which screw into
each other and are well finished, 7 6,
carriage l'-.
CUTTER HEADS.-" Recording " high
impedance. Amazing bargain at 55.- each,
post 1.'-.
CUTTER STYLII. 6'- per doz.. large
quantity available at special rates.
TWIN rt.Ex in black braided covering,
approx. 25 -yd. coils. 7l6, Post 1 -.
SLOW MOTION DIALS. Gin: Scaled
0-100. redaction 200 to 1 or direct, ideal for
wavemeters, signal generators, etc. Our
price, while they' last, 5,6 each, post 1'-.
HEADLAMP complete with Flattery
Case. Fits on forehead. Leaves both hands
free 10 -. Post 3.!-.
IIISOMIDE PAPER. -Glossy grades I and
3, 5lin. x 5lin.. Sib Per gross, post 0.1-
PLASTICA in soft, normal or hard. Double
weight 121n. x 101n. at 77,6 Per gross, 27 6 for
50, post 11- ; 15!- for 25, post 1 also 151n. x
121n. soft only. 117/6 per gross, 39 6 for Cill ;

21!- for 25. post 1 -.

WILCO ELECTRONICS
204. LOWER ADDISCO3IRE ROAD,

CROYDON
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QUERIES and
ENQUIRIES

A stamped, addressed envelope, three penny
stamps, and the query coupon from the current
issue, which appears on page 56 (THE CYCLIST).
must be enclosed with every letter containing a
query. Every query and drawing which is sent
must bear the name and address of the reader.
Send your queries to the Editor, PRACTICAL
MECHANICS, Geo. Newnes, Ltd, Tower House,
Southampton Street, Strand, London, W.C.2.

Waterproofing an Oilskin
T REQUIRE a recipe for preparing a good

waterproof dressing for an oilskin. Would
the same dressing be suitable for a tarpaulin ?
-J. Pritchard (Beddgelert).
THE waterproofing of an old oilskin is always a

difficult job. The following dressing, however,
is perhaps the easiest and the best which can be used
for such a purpose:

Boiled linseed oil .. 8 parts.
Genuine turpentine .. 2 parts.
Beeswax a part.

Warm the oil, stir in the shredded wax. Allow the
latter to dissolve and then, finally, stir in the turpentine.
This dressing should be applied warm to the oiskin.
The first coat must be well rubbed in. In an hour or
so, wipe off any surplus dressing and, when the skin
is thoroughly dry, apply to it equal parts of boiled
linseed oil and the above mixture, to which, as a colour-
ing agent, either yellow ochre or lamp black may be
added as required. With this latter dressing give the
material two more coats, allowing each to dry thor-
oughly in a cool, shady place. The drying time is
usually prolonged over weeks, but it is essential to
allow for good and thorough drying in between the
coats of dressing, otherwise the material may, as is
often the case, acquire a permanently sticky tendency.

The same dressing is quite suitable for tarpaulins.

Removing Fur from Kettles ; Books on
Generating Plants

T REQUIRE an effective means of removing the
scaly deposit left by hard water on the inside

of kettles, etc. Please advise.
Can you recommend a book dealing with small

generating plant and storage batteries for house
lighting, with particular regard to switchboard
wiring ?-D. F. Jefford (Axminster).
THE scaly deposit left by hard 'water on the inside

of kettles consists mostly of calcium carbonate.
This is readily removed by swilling the kettle out with
dilute hydrochloric acid or dilute acetic acid (t in 4),
or by rubbing the vessel round inside with a rag satu-
rated with either of the above liquids. The operation
must be done quickly so that the acid is not given
a chance to attack the metal. After this, the vessel is
rinsed out thoroughly with water. wo or three
of these treatments will probably be necessary to
dissolve away hardened scales.

Suitable books on small generating plants, etc., are
the following :
Newnes' " Electrical Engineer" Series, " No. 15, Private

Generating Plant," and "No. a, Electric Wiring
(Domestic)."

These two volumes, in themselves, will probably meet
all your difficulties. Other volumes of the same nature
are :
F. H. Taylor: "Private House Electric Lighting."
Newnes' Electrical Engineer " Series, " Switchboard

Instruments."

Cinel Screen Material
FOR some considerable time I have been

experiencing difficulty in obtaining proper
material for a good 8 mm. screen, and I would
appreciate your advice as to what you consider
is the very best material for this, similar to
my previous American crystal cloth. This screen
was manufactured by the Day-Lite Company,
Chicago, but I have already written to them
without success.-J. T. Menaul (Enniskillen).
THE American " ribbed " or " crystal" screen -

cloth is made by coating a strong white cloth
surface with a layer of soft, transparent resin and
then by placing it in a press with a flat -patterned steel
die containing diagonal lines or channels. The resin
quickly hardens and the cloth has the appearance of
being covered with diamond -shaped or parallel -
channelled lines, which are reflective on two sides and
which, therefore, tend to give brilliance to the projected
image. We do not think that such material can be
obtained in this country, although you might send an
enquiry to Messrs. Wallace Heaton, Ltd., New Bond
Street, London, W.a, or to Messrs. Jonathan Fallow -
field, Ltd., Newman Street, London, W.r.

A silver screen produced by spraying a fine aluminium
paint on a flat white surface is very brilliant and

reasonably long-lasting, but our preference has usually
been for a plain white screen only, such a screen being
made by spraying a flat white paint on to a stretched
canvas or other fine fabric. This screen is the most
reflective and the longest -lasting of all types. When
soiled, it can usually be cleaned by a simple sponging,
and it has the advantage of being visible clearly from
all viewing angles. It also ensures the least loss of light.
We do not think that you can better a plain white
screen for ordinary 8 mm. projection, but we realise,
of course, that there are opinions which are not in
agreement with ours.

jointing Paste for Hot-water Pipes
CAN you inform me how to make a good jointing

cement for hot-water pipes ?-J. G. Huggins
(Enniskillen).
VOU cannot unite hot-water pipes by means of

mere plastic jointing cement, for the cement will
invariably soften and the joint will leak more or less

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. Wilt
readers requiring information on other
subjects please be as brief as possible

with their enquiries.

badly. The pipes should be screwed together in tl e
usual manner and, before screwing up, the threads
should be smeared over with a red or white lead paste.
For any other pipe -jointing purposes which you may
have in mind, you should use an ordinary white lead
paste in which a small quantity of red lead has been
worked sufficiently to give the paste a pink coloration.
Such a paste will be fairly rapid -drying and will,.in
time, become dead hard.

Stencilling Rug Designs
T HAVE been stencilling designs for rug makingI

on a rough, heavy and hairy material, using
a mixture of resin, colour and french chalk. This
powder is wiped over a perforated paper stencil ;
the design is thus transferred on to the rug backing
and is then sprayed with methylated spirit to
fix it. My trouble is that the colour in the powder
discolours the tufting yarn as it passes through
the backing and is most difficult to remove, thus
soiling the rug. To obviate this I have tried several
variations of the process, but without success.

Please tell me : (1) Is resin the correct binding

THE P.M. BLUE -PRINT SERVICE
I2FT. ALL -WOOD CANOE. New Series, No. I,

3s. 6d.*
113 -WATT MOTOR. New Series. No. 2, 3s. 6d.'
COMPRESSED -AIR MODEL AERO ENGINE.

New Series. No. 3, 5s.'
AIR RESERVOIR FOR COMPRESSED -AIR

AERO ENGINE. New Series. No. 3a, Is.

" SPORTS" PEDAL CAR. New Series. No.4, Is.*
F. J. CAMM'S FLASH STEAM PLANT. New

Series. No. 5, Ss.*

SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, 5s..

ELECTRIC DOOR -CHIME. No. 7. 3s. 6d..
ASTRONOMICAL TELESCOPE. New Series.

No. 8 (2 sheets), 7s.*

CANVAS CANOE. New Series. No. 9, 3s. 641.*

DIASCOPE. New Series. No. 10, 3s. 6d.'
EPISCOPE. New Series. No. I I, 3s. 6d.'

PANTOGRAPH. New Series. No. 12, Is. 6d.'
COMPRESSED -AIR PAINT SPRAYING

PLANT. New Series, No. 13, 7s. 6d.*
420 CAR

(Designed by F. 1. CAMM)
Its. 6d. per set of four sheets,

MASTER BATTERY CLOCK.
Blue -prints (2 sheets), 3s. 6d.

Art board dial for above clock, Is.
OUTBOARD SPEEDBOAT`

Its. ed. per set of three sheets.
LIGHTWEIGHT MODEL MONOPLANE

Full-size blue -print, 3s. 6d.
P.M. TRAILER CARAVAN

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

" PRACTICAL TELEVISION " RECEIVER
(3 sheets), Its. 6d.

The above blue -prints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House,

Southampton Street, Strand, W.C.2.

An  denotes constructional details arc available, free,
with the blue -prints.,

agent or is it shellac or some other gum ? (2)
What are the correct proportions ? (3) Is Inr
procedure correct ? (4) Can you recommend,
a process or machine for perforating paper
stencils by heat so that the hole is clear and clean
cut ?--J. Callum (Carlisle).

THE whole of your trouble with the stencilled designs
seems to lie in the fact that your colouring

material is of a soluble type. Consequently, the colour
enters into. solution and becomes smudged over and
impregnated into the fabric. You could overcome this
trouble by using an insoluble coloured pigment for the
job. A pigment, such as red iron oxide, yellow ochre,
green chromium oxide, Prussian blue or lampblack,
would be quite insoluble in water or in any other liquid
which you could use. The pigment would lie loosely
on the fabric and it could be brushed away afterwards
by a stiff brush without any soiling or marking occurring.

Resin is a valuable binding agent for your purpose
because, when dry, it so readily powders and can be
brushed away from the fabric. A solution of a part
of shellac in 3 or 4 parts of methylated spirit would
possibly be more useful, but it would have to be
dissolved away by means of methylated spirit and it
might stain the wool in the process.

The only way to cut paper stencils by perforations
is to drive needles, such as old gramophone needles,
into a block of wood which is held firmly in a frame.
The paper, in one or more layers, is then held in another
frame and carefully pressed down on to the needles.
Provided that the paper is sufficiently strong, a system
such as this will produce holes which are clear and well
cut, but if the paper is not strong the tendency wi:1 he
for the holes to be ragged and torn.

Laying Glazed Tiles
WILL you inform me If it is possible to

lay glazed tiles-the kind obtainable at
cheap stores-on a wooden bench, to make a satis-
factory job ? What kind of cement is used and
what method is used in cutting the tiles ? Could I
use a small hacksaw ?-B. Paton (South Shields).
IT is quite possible to lay glazed tiles on a horizontal

wooden surface, such as a wooden bench. If there
is not going to be much strain on the tiles you could
lay them with'ordinary white mortar, making a thin
'bed " of mortar first., and laying the tiles carefully
in this bed. For a stronger job, you would use a cement
mixture-say, a part Portland cement with 2 or 3 parts
of fine sand. Another suitable cement consists of
a 50-50 mixture of builders' plaster and lime.

Glazed tiles will not withstand much traffic weer.
They are brittle and are liable to surface chipping and
abrasion. They can be cut by means of a sharp hacksaw,
and this work is rendered easier if it can be done
under water. Commercially, the tiles are cut by means
of a carborundum saw, which is a high-speed revolving
steel wheel whose edge is tipped with carborundum
grains. Even in this case, however, plenty of water is
used as a lubricant.

Before laying the tiles they should be soaked in water
for several hours so that they are enabled to take up a
maximum amount of water. This will enable the tile
cement to get a maximum grip on them. If the tiles are
not thus wetted beforehand, they will tend to abstract
the moisture from the cement, with the result that the
latter will dry too quickly and will not attain its maxi-
mum adhesive power.

Cleaning Fungus Film from Glass
MY greenhouse glass has taken on a smoky

appearance, and a slight fungus is growing
on it. I am told that there is a preparation on
the market which will clear this glass without
much labour in scrubbing, etc. Can you help
me, please ?-S. H. Alabaster (Farnborough).
THE presence of the film of fungus on your green-

house glass seems to indicate that the glass has
been lying in contact with the wet ground from which
it has picked up the fungus infection. Actually,
the film which forms on the glass is not a true fungus
but is a plant -like organism which belongs to the very
large class of one -celled plants called "algae."

The best method of dealing with the trouble is to
cleats the glass thoroughly with hot soap -and -water
and, if possible, with common soda dissolved in the
water. Then rinse away all the soap and soda, and
saturate a soft cloth with a solution of copper sulphate
and wipe this cloth over the glass so that a very thin
film of the solution is left on it.

This copper solution is toxic to algae. It need
not be a strong solution, and you can make it yourself
by dissolving t oz. of blue copper sulphate in one
pint of hot water. The solution will be a brilliant blue
and, in a well -corked bottle, it will keep indefinitely.

Dyeing Leather ; Electric Gas -lighter
Wire Coil

T HAVE been experiencing trouble with the
± dyeing of leather, using some of the popular
brands of dyes. The desired colour is obtained
but it is not fast.

Could you suggest anything to increase the
penetration, or some other agent ? The leather is
the type used for upholstery work.

(z). Could you also tell me the type of wire used
in the small electric gas -lighter (battery type),
and where I might obtain same ?-D. G. Pinner
(Aylesbury).
ATONE of the popular types of leather dye is in any
1'4 way fast, either to light or to chemical agents.
Leather dyeing, in our opinion, is not an easy jcb
and it cannot be done really effectively by means cf the -
usual home -prepared dyes and stains. To a cettasn-
extent, the dye solution can be given added penetration
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power and a greater fullness of colour by mixing with
it up to to per cent. of oleic acid. You would, we
think, get a more satisfactory result by brushing a
strong spirit stain on to the leather and then by rubbing
oleic acid well into the material.

(2). The small electric gas -lighters to which you
refer utilise a " Eureka " or nickel -silver wire coil
of thickness approximately that of s.w.g. No. 44.
This is an extremely thin wire but, since the wire is
tough and springy, it is not difficult to handle. It
can be obtained from most traders in electrical materials.
Have you tried any of our advertisers?

EieCtrO-depOS/fing Copper
(.,;\ When electro-depositing copper, does the
k, I ) copper deposited come from the solution
or is it transferred from the anode through
the solution ? Does the solution ever become
exhausted --if so, how is it possible to tell this ?

(2). I wish to obtain a deposit r 32in. thick on
an area Sin. x 3in. in a reasonable time. Is this
practicable ?

(3). Is it practicable to use 230 volt A.C. mains
through a transformer and rectifier ? If so, state
the type of transformer required ; a circuit
would be welcome.

(4). What is the area of tank required ?-L.
Barhem (Peckham, S.E.i5).

When copper is deposited electrolytically the
copper itself comes from the electrolyte or

solution. At the same time an equivalent amount of
copper is dissolved away from the copper cathode or
negative electrode. If the solution were used with an
insoluble cathode such as one of carbon or platinum,
the electrolytic and copper deposition would go on
until the bath became almost exhausted of copper.
When the exhaustion point was being approached
the copper deposition would slow down and become
tardy and inefficient. The best way of determining
the state of exhaustion of a bath would be to analyse
a sample of the solution and thus determine its copper
content. There are speedy methods in use for this
kind of analysis which are carried out by all electro-
plating establishments.

(2). The rate at which any metal is electro-deposited
depends entirely on the amount of current (in amperes)
passing through the bath in any given time. It is in
no way dependent on the pressure or voltage of the
current. The average copper bath used with a current
density of 40 amperes per sq. ft. of plated surfaCe
will give a deposition of about o.0003in. thickness
of copper in eight minutes. Hence, much longer
time would be necessary to deposit copper of 4'32in.
in thickness. There are, however, several types of
copper baths as, for example, the straight " acid "
bath, the cyanide bath, the Chevretil bath; and the
Rochelle salt bath. Each of these baths gives a different
rate of the straight acid bath giving
the heaviest deposition in a given time, although the
metal plated by this bath is of the coarsest texture.
We notice that you do not give us any indication of
the type of copper bath which you propose to use,
and thus we are unable to help you further in this
particular matter.

(3). It is quite practicable to use any type of trans-
former -rectifier combination for plating purposes, and,
indeed, such devices arc used on a large scale in many
plating establishments. No special type is necessary.
You must have a transformer -rectifier which will
deliver to the bath a one -direction current. This is
merely connected in series with the bath as you would
connect an ordinary battery or accumulator. The
negative output pole (cathode) of the rectifier is con-
nected to a copper rod or sheet immersed in the bath,
whilst the positive pole is connected directly to the
work to be plated.

(4). No special size of tank or vat is required. The
tank should contain comfortably the copper cathode
and the work to be plated. The tank should be prefer-
ably of glass, slate, porcelain or of some other non-
metallic substance.

We would advise you to procure and study a good
book on the elements of electroplating of various
metals, such as : S. Field and A. D. Weill : " Electro-
plating " (Pitman).

(I)

Polishing Linoleum
T RECENTLY covered my living -room with
A inlaid cork lino, which has a dull, flat finish.
The normal method of polishing is proving to be
extremely slow. Can you recommend a suitable
method of obtaining a fairly hard glossy surface
or of forming a base for polishing in the normal
manner ? This preparation must be of a per-
manent nature and able to survive constant
washing.-P. Derrick (Hornchurch).
GENUINE linoleum (which is based on compressed

cork) has always a dull, flat surface, being dis-
tinguishable in this characteristic from the imitation
" oilcloth," which latter has always a shiny surface
produced by calendering through hot rollers. It is,
therefore, most undesirable to attempt to get a glossy
finish on a genuine lino surface, such an attempt beihg
rather like putting gold paint on to a gold article.

There is no means of getting a shiny surface on a
floor -lino which will be quite permanent and which
will stand up to repeated washings. Even the thin
commercial "oilcloth," with its highly glossy surface,
will not withstand such treatment. The correct way
to polish a genuine cork lino is to use a wax floor polish
with plenty of rubbing. Alternatively, you could use
one of the emulsified wax polishes of the " dry -bright "
type which are merely wiped on to the surface and do
not require rubbing. Probably, Messrs. Johnson's
" Glocoat " is the best known of these polishes. You
can make the surface bright by wiping it over with a

solution of shellac (t part) in methylated spirit (3 parts)
followed by waxing. This will give a fairly good result,
but it will not resist foot traffic or repeated washing with
soap and water. Even a heavy oil varnish will not
resist such influences. Clear cellulose lacquer will
put up a fair resistance to such treatment, but its
behaviour in this respect will not be perfect. If you
take our advice you will be satisfied merely by develop-
ing up the dull sheen which can be produced on real
lino by ordinary wax polishing.

Petrol Gauge Operation
IHAVE on my car a petrol gauge of the
A

ther-
mometer type which consists of a glass

" U "-tube, a capillary tube, and some type of
bulb or element which fits inside the petrol tank.
Will you please describe the operation of this
device, and also advise me as to how I may refill
it. Also, where can I obtain the necessary liquid,
as on my system the liquid has either leaked away
or evaporated ?-W. Taylor (Durham).
THE petrol -level gauge you describe is one of an old

type. It consists of a U-tube connected by means
of capillary tubing to an " element " inside the petrol
tank. This " element " comprises a metal tube with a
hollow, bulbous end, in which is drilled a very small
hole. The tube is secured vertically in the tank with
its bulbous end downwards. Its mode of operation
is simple. The petrol leaks into the " element " tube
through the small hole, tending to rise therein. By
doing so it displaces the air upwards. As a result, an
air pressure is developed within the tube. The air
under pressure forces upwards the coloured liquid in
the tube, which latter is mounted against a calibrated
scale. Thus, a direct reading of the petrol level in the

CapIllary tube

Petrol
tank

can be obtained from any dealers in artists' materials
or in craft materials for art workers. You will be able
to obtain such paints from Dryad, Ltd., St. Nicholas
Street, Leicester.

Your only alternaiive is to make up strong solutions
of spirit -soluble dyes in methylated spirit and to brush
these lightly on the fabric. Possibly the various colours
used for tinting photographic prints, being of this
nature, would be satisfactory.

Dry Cleaning Carpets and Leather
Upholstery

PLEASE give me some formulae for making up
" dry cleaners " for cleaning upholstery and

carpets, not necessarily " foam ' type.
What is the best cleaner for leather on uphol-

stery ?-C. H. Downs (Johannesburg).
THE following is an excellent scap for dry-cleaning

carpets and upholstery in general:-
Oleic acid
Butyl cellosolve
Ethylene dichloride ..
Triethanolamine
Water ..

14 lbs.
lbs.

6) lbs.
8 lbs.

. 112 lbs.
Isopropyl alcohol .. 7 lbs.
The first three ingredients are mixed together and

then added to the triethanolamine and water, which have
also been mixed separately. The resultant mixture is
well stirred and the isopropyl alcohol is added so that
a clear solution is formed which yields a product readily
soluble in water. This is the liquid which is used for
cleaning purposes merely by being wiped or gently
scrubbed into the fabric.

Incbcating fluid
,n glass tube -4.

Diagram of a petrol gauge.
tank is obtained. The general principle of this type
of device will be seen in the accompanying sketch.

The indicating liquid generally used for this purpose
is acetylene tetrabromide (tetrabromethane), which is
coloured by a spirit -soluble dye. Acetylene tetra -
bromide is a heavy liquid of specific gravity about 2.9.
It can be obtained from most laboratory chemical
firms such as British Drug Houses, Ltd., Poole, Dorset,
its price being about 2s. 6d. a lb. Since this liquid is
not volatile, it seems clear that, in your case, the liquid
has leaked away or has been spilled.

Waterproofing a Flying -suit
T HAVE an ex-R.A.F. flying -suit made of a kind

of closely -woven canvas which I would like to
rubberise to render it waterproof. Please give me
the method.-E. W. Hudson (Ruislip).

IT is absolutely impossible to rubberise an already
made-up garment. The whole process of rub-

berisation (which can only be applied to fabric in the
length) is far too complicated and technical (and calls
for the use of heavy calender rolls) for any individual
person to attempt. It would be absolute waste of
money for you to essay any such trials.

If you wish to waterproof the garment without
staining, make up a solution of t part of aluminium
naphthenate in about 8 parts of white spirit. Brush
this on the affected areas (both sides) and then allow
the garment to dry in a current of air. 'The naphthenate
solution is an adequate waterproofer where it penetrates
the fabric, but the solution will not penetrate any of the
remaining rubber -coated areas.

Aluminium naphthenate can be obtained, price about
6s. per lb., from Messrs. Thomas Tyrer & Co., Ltd.,
Stratford, London, E.is, or from most chemical supply
firms such as Messrs. Vicsons Ltd., 148, Pinner Road,
Harrow, Middlesex. We estimate that about
of the material would be adequate for your needs.

Painting on Silk
T WISH to paint designs on parachute silk for

magical purposes, and would appreciate
your advice as to the correct procedure.

I have tried dyes and fabric oil paint without
obtaining satisfaction.-Wm. T. Tunnah (Edin-
burgh, 3).
YOUR use of dyes is quite impracticable for the

painting of lustre silk material because ordinary
direct dyes can only be fastened on to the fabric by the
use of boiling solutions. For the purpose, you should
use an artist's fabric paint. This may be based on
cellulose or it may be of a normal water-colour paint
formulation. In either instance, the paint will contain
an insoluble pigment and will thus be a true paint and
not a mere dye or a stain, which latter will always
" run " and give blurred outlines. These fabric paints

If you have any difficulty in
obtaining the various ingredients
we suggest that you apply to a
British firm of chemical dealers
such as Messrs. Baird and Tatlock,
Ltd., 1.4,17, St. Cross Street,
Hatton Garden, London, E.C.1,
or to Messrs. W. & J. George &
Becker, Ltd., Nivoc House, Ealing
Road, Alperton, Wembley,
Middlesex.

A cleaning material of the
above nature is very good for deal-
ing with leather upholstery.
Alternatively, you could use a
mixture of equal parts of soapy
water and paraffin or white spirit,
but in all such cases the leather,
after drying, should be given a
wiping over with the following
composition to restore to it
flexibility and soft surface :-

Castor oil (or neatsfoot oil) .. .. 22 parts
Oleic acid 2.5Triethanolamine .5 ,.Water .. .. 20

and
about

together the oleic acid, triethanolamine and
about one third of the castor or neatsfoot oil. Stir
thoroughly and gradually add about one third of the
above amount of water, stirring vigorously until a thick,
uniform emulsion results. Continue the vigorous
stirring; add slowly the remainder of the oil and then
the rest of the water. Continue to stir until a fine,liquid
emulsion has been obtained. This mixture is excellent
for restoring softness and pliability to all types of
leather surfaces after dry or wet cleaning.

Varnish -stain for Woodwork ; Bending
Conduit

COULD you give me a formula for repolishing
chairs and legs of tables without' removing

the existing polish ?
After marking off the measurement of where a

bend or set is required in conduit work, where
should the mark be placed, either in a conduit
bender or when one uses a block of wood as the
usual procedure ?-V. Child (Llantwit Major).
A GOOD and easily applied varnish stain for wood-

work of all descriptions can be made by dissolving
one part of shellac in about four parts of warm methy,
lated spirit. When the shellac has dissolved completely
you should add to the still warm solution sufficient
spirit stain of the colour required to impart to the
solution the shade which you desire. Spirit stains are
cheap and can be obtained in all colours from black to yel-
low from most shops dealing with decorators' materials.
About k oz. of the dry stain powder would be adequate
to colour a whole pint of the dissolved shellac solution.
We do not advise you to apply the solution with a
brush, however fine it may be, because this will give
a thick, treacly surface on the woodwork. The best
way to apply this stain is to make up a little bag with
clean cloth, the bag containing a wad of cotton wocil
The spirit varnish which you have made should be
poured on to the cotton wool, the ends of the bag -
twisted up, making a pad which is rubbed over the
wood surface.

This will give a much better finish than the brush
finish which you propose, but, of course, it will not
be ,anything like the orthodox french -polish finish
which can only be produced after a rather difficult
and skilled operation.

We take it that you require to bend ordinary conduit
tubing. The area of the bend should be marked on
the outer side of the tubing itself. If you have devised
some means of bending the conduit by means of wooden
blocks, it is quite in order to mark the blocks as well
but in all cases, for exact work, it is essential to mark
the exterior of the conduit tubing. Chalk marks will
usually be sufficient and show tip readily.

cWu
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- a blade for every cutting job
All good craftsmen know the
value of edge tools that are sharp
and stay sharp. That's why you'll
appreciate X-acto. All of the 23
X-acto blades, gouges and routers
are designed for specific cutting
jobs and made from the finest
surgical steel, precision ground to

scalpel sharpness. They're fitted to
the appropriate knife in a few sec-
onds. A twist of the sleeve and the
blade inserted. A twist back again
and you have a rigid, perfectly
balanced knife with the sharpest
blade you can buy-the finest cut-
ting tool any craftsman can desire.

Blades are sold in packets, from 2/6 for 5, Gouges 5/- for 5 and Routers
4/- for 4, Obtainable only from X-acto Stockists. Write for illustrated
folder showing the complete range of X-acto Tools and Tool Kits to :-

TRDC LTD. (Dept. A), 11 OLD BURLINGTON ST.,
LONDON, W.1

You Can Become a
HANDICRAFTS
INSTRUCTOR
EXPERIENCE NOT ESSENTIAL

Men who enjoy making things in
wood or metal can turn their hobby
into a permanent and interesting
Career ! Short hours, long holidays,
and security in a job you would
really enjoy, can be yours if you
become a Handicrafts Instructor.
Let us send you details of the easiest
and quickest way to get the necessary
qualification.

We definitely Guarantee
" NO PASS-NO FEE "
If you would like to know about

our unique method of preparing you
for one of these appointments, write
today, and we will send you an
informative 144 -page Handbook-
FREE and without obligation. Mark
your letter " Handicrafts Instructor."
British Institute of Engirrering Technology

"1.""`""" BIET17.19, Stratford El., Lordly!, W.I

fstd. over 30 Yenrs

ELECTRADIX
RADIOS

for

RADIO, ELECTRICAL AND

MECHANICAL APPARATUS &

LABORATORY INSTRUMENTS

Write to Dept. H.
214, Queenstown Road, London, S.W.8.

Telephone : MACooloy 2159

No. I KNIFE

3/. complete

No. 5 KNIFE

6/6 complete

%0Sca

Balipens 01)1D.
refilled for L 2

Your ball point pen has an ink
container which YOU can refill in
two minutes. Fifteen average size
ball pens can be refilled from one
3,1 tube of

ALL PEN INK
II NS MK

Five Colours. Post Free with full
instructions on receipt of P.O.
MODERN INKS LTD.(Dept.325)

14, St. James Street,
Brighton, Sussex.

11011MINIMI

THE "TWIN"
ONE VALVE

POCKET RECEIVER
This interesting circuit is designed
around the famous " twin " valve now
available as a British midget type
operating from midget dry batteries.
By the use of midget components and
the elimination of tuning coils the
set, when not in use, is small enough
to slip into the Jacket pocket.
This set requires no aerial or earth,
and can be used indoors or out, giving
powerful headphone reception of many
stations on the medium waveband.
Full instructions, circuit, point-to-
point wiring diagram, and component
list.

PRICE 3/3 POST FREE.
SWIFT RADIO (P),

137, Gotham Brow. Bristol. 8.
ORDERS BY POST ONLY

mosionsew

CHEMISTRY APPARATUS
Send 2d. stamp for

COMPLETE PRICE LIST

BECK

BoOkleIs :

"Experi-
ments " 10(5.
" Immeshes '

10Id.

" Home
Chemistry "

2/)

Posi Paid.

(Scientific Dept. Al
60 HIGH STREET,

Stoke Newington, London, N.16

TARGET BLOWPIPES

The " Target " FINE
FLAME Gas Blowpipe
(self -blowing) is ideal for
all those small and deli-
cate soldering and brazing
Jobs essential to model mak-
ing. Fine, Intense flame easily
melts small copper rivets. Sold-
ering and small brazing lobs done
in no time. PRICE 2s. 9d. each.
POST FREE.
The "Target" FIERCE FLAME Gas
Blowpipe (self -blowing). For solderi ag
and brazing LARGER lobs.
Gives a fierce roaring 4 --Inch
flame. Guaranteed to melt
4 in. copper tube. PRICE
(with full Instructions).
3s. 8d. each. POST FREE.
Retailers' Enquiries Welcomed.
TARGET MFG. CO.
Wollaston,WellIngloorough

(Dept. P.M.)

THE INSTITUTE OF EXECUTIVE ENGINEERS AND OFFICERS.

MEATPROMPA i'sarBrinTI,RSTII1TASPIE LDTEXECUTIVE,PPREONAISCIN /81,
andor TECHNICAL APPOINTMENTS or POSTS.
PARTICULARS OF THE WIDE INTERESTS COVERED BY

THE INSTITUTE, MAY BE OBTAINED BY SENDING Tills,
DULY COMPLETED, TO THE SECRETARY. EXECUTIVE

CHAMBERS, 241, BRISTOL RD.. BIRMINGHAM, 5.
FULL NAME

(In block letters)
ADDRESS
(In block letters)

AGE POSITION HELD INDUSTRY or SERVICE DATE

AG ROSE LATHES
IMMEDIATE DELIVERY!

JAGROSE 3" LATHE
Surfacing, Screw -cutting, Set -over Tailstock,
Hollow Mandrel, Complete with set of

Screw -cutting Gears.
£28-10-0

EY, Terms : 15-0-0 deposit, 7 monthly
payments of 771-.

SPECIAL LONDON AGENTS
FOR THE FAMOUS

PORTASS LATHES
31in. Dreadnought II Model 139-10-0
3lin. Heavy Duty Model 165-0.9
4:;in. Dreadnought Model 185-5-0
4/in. Dreadnought Motorised,

with Stand 1144-7-6
3; in. Dreadnought, Motorised,

with Stand 179-1C-0
or on Easy Payment Terms.
TRADE ENQUIRIES INVITED

JAMES GROSE LTD.,
379-381, EUSTON ROAD, LONDON,
N.W.I. LOS 5231

TELEPHONE SETS, comprising 2
G.P.O. hand -phones, 2 bells, 2 pushes
are 80ft. twin wire. Price 61!- post
free. Makes an excellent inter -office.
works or domestic installation. Really
professional instruments. Brand new,
rot rubbish. Single instruments, 18:6.
BATTERY CHARGERS for A.C.
mains. For charging 2 -volt accu-
mulators at I amp. Parts with diagram,
1743. Complete, 2116. Postage 10(1.
FOR TRICKLE. CHARGING ('Alt
CELLS, parts with diagram. Output
11 amps. for 6v. or 12v. cells. Price 39/6.
Post 1/-. 3 amps. 50/,
ELECTRIC ENGRAVERS.-Powerful
instruments in flat case, on
stand with spring attachment and
switch. Suitable for dog collars, tool
marking, etc., 4-6 volt model, price
4218: A.G. Mains model, 200-240 volts,
55"- : Engraver only 35,6.

ECONOMIC ELECTRIC CO,
64, London Road, Twickenham.
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CONVECTOR
HEATER

BABY ALARM

SOIL 'HEATER

E.P.E. LTD.

RADIO RECEIVER

RADIOGRAM

14 DAYS' APPROVAL
Our data shows clearly and

concisely how to make modern
equipment. We invite you to
judge this data for yourself, send
for it, study it, and if you think
there are any snags please return
it. We will gladly refund your
cash in full.

Remember you si m ply assemble
standard components into our
craftsman -made cabinets, thereby
getting professional instruments
at half cost.

Our data sheets (Blueprints,
etc.), which are continually being
revised, are available as follows :

Radio 116, T.V. 51-, Radiogram 216,
Personal Portable 216, Electric
Bed Warmer 116, Clothes Airerl
Drier 116, Soil Heater 116,

Convector Heater 116, Baby
Alarm 116, Seed Propagator 116.
Many others in preparation.
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FRANK'S of GLASGOW

CLOTHES
AIRERIDRIER

BED WARMER TELEVISION
WINDMILL HILL, RUISLIP MANOR, M'DDX.

and at 152-153, FLEET STREET, E.C.4.

EX -GOVT. PRISMATIC BINOCULARS
Best British makes, including Kershaw, Ross, etc.
6 x 30. Eye -piece focusing. Complete with Web Case.

Guaranteed condition. 7.19.6
Post 21- extra. OW

EX-R.A.F. ROSS
REFLECTOR SIGHTS

Beautifully constructed instru-
ment, consisting of lamphouse

x 2in. x 1,jin.) dimmer -switch attachment
condenser system, consisting of 3 lenses of 33 mm
F.L. of combination lie. BRAND NEW.

Including 12/6
postage,

PRISMATIC
OPTICAL UNITS

No magnification 'but can be adapted for use as prismatic
monocular, rifle -sight, dissecting microscope, etc. Weight
only 14 ozs.

Including postage, 1 0/6

and
dia.

MSE OPTICAL CHUCKS
This toolmakers' chuck is an optical locating device and a chuck combined in one tool
UNUSED AND PERFECT at almost halt maker's price. 18-15-0(Please state:chuck capacity required.) Postage 21- extra.
Optical units only for fitting to customers' existing chucks, E61151-. Postage, 116 extra
Full details on request.

EX-R.A.F. MARCHING COMPASSES
Mk. I. Approximately 2M. sq. Jewelled bearings. A precision compass with which
accurate bearings can be taken. NEW or as new. Including postage,

BRITEX MICROSCOPES
A soundly designed and well -constructed microscope with built-in illumination. Specifica-
tion : Height, 9in. ; Stage, 27in. x 2in. Magnification x 50 to x 150. Price 1a5.1 5.0

Postage 116 extra. 4+

SATISFACTION GUARANTEED OR FULL REFUND

CHARLES FRANK

21/ -

Phone : BELL 2106
Grams: BINOCAM, GLASGOW

Instrument Makers and Dealers since 1907.
67.73, SALTMARKET GLASGOW, C.I

HIGHSTONE UTILITIES
Meters. -10 v., 2110. Rectifier (A.C.), in
wooden carrying case. 1418 15 v.. 21M..
m/c.. 943 : 150 v.. 2in., mile., 10'-; 3.5 amp.
2in., T.C., 5/-

.
4 amp.. 2iin., T.C., in case

with switch. 7/6 . 100 ra/A. 210.. mlc., 718
Meter Movements, Units containing 2-500
microamps, 8:-, post ffil. All meters post
extra.
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 8/9.
post 8d. BELLS for use with either the
above or batteries. 6/- post 64. BUZZERS.

or Heavy Duty, 4/. post 54.
Ex-R.A.F. 2 -valve (2 volt) Microphone
Amplifiers, as used in 'plane inter-com..
in self-contained metal case can be used
to make up a deaf aid outfit. intercom-
munication system, or with crystal set,
complete with valves and Fitting Instruc-
tions. 201-, post 118. Useful wooden box
with partitions to hold amplifier. 2/- extra.
Ditto, less valves, 101- One valve ampli-
fier, complete with valve, 10/6. post 11-.
I land Microphones, with switch in handle.
and lead, Similar instrument, moving
coil, 7,6. post 64.
Mike Buttons (carbon), 21- Moving Coil,
4'6. Transformers, 5f-. All post 4d. each.
Sparking Plug Neon Testers, with vest-
pocket clip, 3/3, or with gauge, 3/8, Post 3d.
S.B.C. Neon Indicator Lamps, for use on
mains to show " live " side of switches, etc.,
3/6, post 4d. Soldering Irons. -Our new
streamlined iron is fitted with a curved
pencil bit, 200/250v. 50 watts. 10,-.
Standard Iron with adjustable bit,
200,250 v., 60 watts, 12:-. Heavy Dula Iron,
150 watts. 1543. all post 64.
Crystal Sets. Our latest model is a real
radio receiver, fitted with a permanent
crystal detector. Have a set in your own
room, 10/6. post 6d. De Luxe Receiver, in
polished oak cabinet. 18/, post L-. Spare
Permanent Detectors. 21- each. When
ordered separately. 218 ; with clips and
screws. 2/10. post 3d. Headphones, brand
new, S. G. Brown, C.E.C., etc., 15 -. 23/-. and
super -sensitive, 30/- a pair. post 8d. New
Headphones, 10,- a pair. Balanced arma-
ture type (very sensitive), 12/6 a pair.
Both post 8d. New Single Earpieces,
31. Bal. armature type, 418 : ex R.A.F.
earpiece, 2;-, post 4d. Headphones, in
good order, 5/8 (better quality. 7,6), all
post 6d. (All Headphones listed arc
suitable for use with our Crystal Sets.)
Money refunded if not completely satisfied.

HIGHSTONE UTILITIES
58, NEW WANSTEAD, LONDON, E.11.
New illustrated List sent on rea..est with

stamp and S.A.E. Letters only.

Car style lighting for Cycles

The " King " range
dynamo is a
powerful 6v. 3'3
watt generator
with combined
bracket and tail
lamp.

King " Minor. Silver finish 36

The "King Minor has a 2r
dia. 5} oz. headlamp with
silver plated brass reflector

and single bulb type "light
unit" which with central
conical lens formation provides

ample local light while pro-
jecting an intense spot beam.

Push -in sleeved connectors allow
for variable cable lengths.

Other models are the "King "
Sports and Major. Ask your local
cycle dealer to show them to you.
Prices : 36/- to 50/-

oitite R0447"

CYCLE DYNAMO SETS
JOSEPH LUCAS (CYCLE ACCESSORIES LTD CHESTER ST BIRMINGHAM 6

2 -volt Receivers 1901200 Mits., com-
plete with ?. valves. Unused, 141 -

Moving Coil Microphones with Pressel
Switch, 616. Matched Transformer, 61-.

6 v. Vibrator Packs in black metal cases.
73in. x 31in., x %in., 200 v., 40 mA.,22/6.

Powerful, Small Blower Motors, 24 v.
A.C.1D.C., IC-. .

Transformers. Input 2001240 v. Sec.
tapped 3 -4 -5 -6 -8 -9 -IC -12-15-18-20-24-30
volts at 2 amps., 2113. 12 months' guar-
antee.

Selenium Rectifiers F. W. 12-6 volt, 3A.,
1416. 4A., 261-. (A., 516. H W., 250
v.1120 mA., 91-.

Miniature Motors 12 v. or 24 v. D.C.
with gear box and governor controlled
speed, 141-.

D.P.D.T. Relays. Operate at 2001300
volts D.C. 6 mA., 13/, D.P. Make and
Break, 816. Any combination or
voltage can be supplied at varying
prices.

24 v. A.C.1D.C. Motors 3(in. x V,in.,
1316.

110 v. A C.ID.C. Reversible Motors
3i in. x 21in., 151-.

New Deaf Aid Miniature Valves.
DL72 and CK5I2AX, 91-. Ideal for
radio control units.

Heater Elements. 24 v. 75 w. Flat
Copper Plate, 4in. x 2in. x ?,in., 116.
(Minimum 4.1

All Carriage Paid.

THE RADIO &
ELECTRICAL MART,
253B, Portobello Road,

London, W.II.
Park 6026.
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Comments of the Month
IN the case of Simpson v. Peat which was

decided before a full Court of High
Judges on February 12th, 1952, case

law has been set aside by the decision of the
judges. It was laid down in Rex v. Howell
in 1938 that when one is charged with reckless
or dangerous driving he is entitled to be
acquitted if he has merely made an error of
judgment. The driving, owing to the error,
may have been dangerous in its consequences,
but if there was nothing culpable about it it
was not an offence under the Road Traffic
Act. That has been the ruling doctrine in
all cases of dangerous driving ; it was necessary
to prove culpability and/or negligence.

That precedent, really a piece of case law,
has been set aside by the later judgment.
In the recent case the defendant was turning
to his off -side in a main road, cutting across
the line of traffic coming from the opposite
direction. In so doing, he upset and injured
a motor -cyclist. He had thought, erroneously,
as it later turned out to be, that he could
execute this manoeuvre in safety. The Lord
Chief Justice, in giving his decision, said :
" A driver may not be using due care and
attention, although his lack of care may be
due to something that can be described
as an error of judgment. If, in fact, he is
driving without due care and attention it is
immaterial what caused him to do so. Justices
are to ask themselves : ' Was the defendant
exercising that degree of care and attention
which a reasonable and prudent driver would
exercise ? ' If he was not, they must convict."

This seems to sweep aside any defence of
error of judgment and to make all drivers of
vehicles, including cyclists, responsible in
law for errors of judgment. In other words,
it is an offence to be guilty of an error of
judgment. Alternatively, the law is where it
was, and all the Lord Chief Justice said, in a
complicated way, was, that it is possible to
be guilty of an error of judgment and after
discovery of that error to drive without care
and attention.

Road Accidents
THE Government has announced that it is

to spend £t,000,oco a year on removing
road accident black spots. This is a tacit
admission that accidents are not, in the main,
due to carelessness, and an admission that
road improvements can make a great contri-
bution towards road safety. But ki,000,000
will not go very far. At least £to,000,000
needs to be spent per annum for five years at
least on road improvements. That, unfortu-
nately, is not possible in view of our present
economic situation. Motor taxation totals
£250,000,000 a year, and road transport
accounts for three-quarters of all expenditure
on transport in this country.

Perhaps that is why the motoring organiza-
tions are to press for a detailed analysis giving
much more factual information about the
cause of individual road accidents.

There has been an increase of nearly 215,000

ERRORS OF JUDGMENT

By F. J. C.

vehicles on the roads during the past year,
but practically nothing has been done to
remove the hundreds of black spots where
accidents continually occur and where they
will go on occurring until improvements are
effected. There is abundant official evidence
to refute the fallacy so often promoted by the
pundits of the C.T.C. that drivers of motor
vehicles are primarily responsible for accidents.
It has been proved beyond all argument that
highway deficiencies are a main cause. The
analysis asked for will help to put the problem
in better perspective.

Subtle Move by the N.C.U.
THE N.C.U., one of the boneless wonders

of the cycling world, in its latest
gyration is endeavouring to take under its
aegis mass start racing against which it has
consistently set its face during the past to
years. It thinks, by so doing, that it will
kill the B.L.R.C. There have been delegations
to the Ministry of Transport and the Home
Office, and reports suggest that the N.C.U.
is flirting with the idea of running mass start
races on the open road. How it will do this
remains to be seen, for it will need a change
in its rules.

The R.T.T.C. which, with the N.C.U.,
has not hesitated to adopt subterranean
methods on some occasions to get mass start
racing stopped is naturally concerned, and if
the N.C.U. succeeds by its volte face in °pent -
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Copies of this plaque (actual size 4a in. high)
have been presented by the Daily Express" to all
competitors and principal officials who took part

in the 1951 Tour of Britain.

ing mass start races the R.T.T.C. will call
special district and national meetings.

The Ministry of Transport attitude to
mass start racing remains unchanged. It
" deplores " the fact that this form of racing
continues and threatens that at the first
opportunity it will take action to stop it. It
has no justification for doing so in view of the
clean record of mass start racing. It might
equally stop time trials, in which a number of
accidents have occurred. Only one public
complaint has been received by the Ministry
about mass starts. There have been a few
police complaints.

The Home Office takes the view that police
action is largely a local matter. The Chief
Constables of Surrey and Yorkshire have
warned the League not to race within those
counties and if the N.C.U. butts in, as it
vulgarly proposes to do, many other Chief
Constables might follow suit. This attitude
may be dog in the manger-if we can't run
such races no one else shall.

There is no likelihood of any ban being
placed on mass start racing at present. An
emergency meeting of the N.C.U. laid down a
programme of mass start races of one per
month in each centre and 12 national events
each year, if the Council gives its approval
to the sport which it has been so viciously
attacking since its inception. It seems reason-
ably certain that within the next two or three
years mass start racing will be a recognised
sport. Thus does N.C.U. history repeat itself.
Once again it acknowledges that it has been
the apostle of a lost cause; once again it ack-
nowledges that its judgment has been unsound;
once again it acknowledges that its gloomy
prognostications about dangers have been
proved unfounded.

The Ministry of Transport may reach the
conclusion that its judgment is equally
unsound on other matters where, quite
erroneously, it pretends to represent the views
of organised cyclists. The N.C.U. does not
and never has, a fact of which the Ministry is
by now well aware.

The Cycle Show
THE Cycle Show this year will take place

at Earls Court, from November 15th
to November 22nd. The opening and closing
days are both Saturdays. The whole of the
floor space has already been booked.

Steel for Bicycles
THE bicycle industry is to be more favour-

ably treated by the Ministry of Supply
in regard to steel supplies for the second
quarter of 1952 than had at first been thought.

The cut in supplies is less than was at first
anticipated. Supplies of bicycles to the home
market will still be cut by half, but the larger
allocation, stated the manufacturers' union
recently, will mean that there is good reason
to hope that the industry will be able to
maintain in 1952 last year's record export of
bicycles.
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TheCaseAgainstShaft Drive
The Modern Chain is an Astonishingly Efficient Device

DESPITE the acknowledged efficiency
and reliability of the modern roller
chain as a means of transmitting the

leg -power of the rider to the rear wheel of the
cycle, there are cyclists who seem to hanker
after the propeller shaft as a mode of energy
transmission on a cycle.

There are, of course, certain advantages
to be seen in the shaft drive as applied to
bicycles. For one thing, such a drive is
immensely strong and it possesses, when
properly fitted and adjusted, high mechanical
efficiency. Again, it would be easy to design
a neat multi -speed gear -box to go with a
shaft drive on a cycle, a fact which makes
strong appeal to many keen adherents to the
cycling pastime.

When, however, we come to consider the
many inherent advantages to be had in the
employment of the now almost universal
chain drive on cycles, it is not difficult to
appreciate the fact that were chain drives
suddenly to be abolished on present-day cycles
and propeller shafts to take their place, our
gains on the swings would be far outweighed by
our losses on the roundabouts.

The Perfect Chain
Regarded as a mere mechanical production,

the modern chain is an astonishingly efficient
device. It is also a relatively inexpensive
production. The chain drive on a bicycle
is a sweetly -running, yielding and highly
flexible mode of energy transmission. It is
capable of standing up to ill -usage without
going out of action, and it needs the very
minimum amount of attention and lubrica-
tion.

Not so, however, even the simplest of shaft
drives. A propeller shaft, in the first place,
is, with its accompanying cogs and gears, a
more expensive article than the highest grade
of cycle chain. Bevel gears and cogs, unless
they are very finely adjusted, absorb more
power than does a chain, and it is, of course,
vitally necessary to maintain a condition of
adequate lubrication around such gears.

The propeller -shaft drive on cycles, there-
fore, would bring with it the worry and
complications of additional lubrication. Such
a drive would not, as some cyclists appear to
imagine, be any lighter than a chain drive,
for nowadays a modern chain can be made
very light  and strong, whilst a propeller -
shaft drive must necessarily, by reason of its
accompanying cogs and gears, attain a very
substantial weight.

Wider chain stays for the rear wheel would
be rendered necessary by a system of shaft
drive on a bicycle. Here again, some addi-
tional weight would be added to the rear
wheel assembly, and the question of ease of
detachment of the rear wheel would have
to come in for a good deal of careful con-
sideration, for formidable practical difficulties
would immediately crop up in this particular
detail of construction.

Harsh and Unyielding
The shaft drive is well suited to cars,

where the power impulses from the engine
are rhythmical and regular at nearly all
speeds. Such a drive is less suited for
ordinary motor -cycles as practical experience
gained over many years has proved ; whilst
adapted to cycles, the shaft drive is harsh,
unyielding, inflexible and generally unsym-
pathetic in action.

By " ENGINEER"

If, by any chance, a chain breaks, it can be
repaired without much difficulty. But if
anything went wrong with the gears of a
cycle propeller -shaft drive, the repair would
be a much more costly job and in many
instances a total replacement of the shaft
gear might be necessary.

Again, it must be borne in mind that the
modern cycle frame is not well adapted to
take a shaft drive assembly. The cycle frame
has gradually evolved to meet the requirements
of the chain drive, and should at some future
time the shaft drive toms into popular demand,
there is no doubt of the fact that an entire
redesigning of the cycle frame would have to
be forthcoming.

A Belgian Shaft Drive
The shaft drive, of course, is not unknown

in the cycle world. For many years the
Belgian " F.N'." Co., enthusiasts in the
production of shaft -driven motor -cycles,
manufactured bicycles equipped with a
system of shaft drive, and as late as 193o such
machines were obtainable on the Continent.
But for all its individuality, there was very
little demand for the shaft
drive on such machines.
Consequently, if any shaft -
driven bicycles have been
produced within very recent
years, they are the creations
of individual enthusjasts
and experimenters.

Wear and tear on
tyres, even with the best
of shaft -driven cycles, must
be greater than that taking
place on chain -driven mach-
ines. This is on account
of the fact that sudden
brakings and stoppages
are not partially absorbed
by the propeller -shaft
assembly as they are by
a chain and sprocket wheel
system. It seems, therefore,
safe to predict that if ever
the shaft drive does attain
popularity and general use-
fulness as applied to the
bicycle, that vehicle will
have to be made with some
additional shock -absorbing
device incorporated into its
transmission system.

It will he realised that
the propeller shaft on a car
is not unprotected from the
shocks of the road like it
would be on a bicycle.
The road wheels of a car
are sprung and the pro-
peller shaft of the vehicle
is thus guarded from all
direct road shocks. Ap-
plied to a cycle, however,
the propeller shaft, unless
some efficient shock-
absorbi ng device were
incorporated into the
machine, would have to
take all the direct shocks
of the road, a fact which

would seem likely to bring in its train
numerous breakdowns and fractures of the
shaft -driven mechanism.

It will thus be evident that the non -adoption
of the shaft drive on the present-day
bicycle is not merely a matter of vested
interests and sheer conservatism on the
part of cycle and accessory manufacturers,
as a few cycle enthusiasts have been
tempted to suggest. The chain is, without
any doubt whatever, the most efficient, the
most reliable, the least expensive, and the
most trouNe-proof mode of power drive for
the bicycle as we know it in modern times.

It is not, of course, implied that an efficient
system of shaft drive for cycle use will never
come into popular adoption. Modern con-
ditions change rapidly, and maybe many of
us will live to see cycle designs so modified
that the shaft drive may attain the status of
competitor to the chain drive.

Nevertheless, for cycles as we know them at
the present time, the chain drive evolved by
dint of many years of trial and experience, has
proved itself to be unsurpassable in point of
view of general efficiency and reliability. It
occupies, one might say, a position of trust in
the minds of cycle -manufacturers and "sers
alike, from which it will only be displaced with
the very greatest difficulty.

CE Afoicerow HALL foorstoN 4,4/10/4."

The moat and gatehouse of Little Moreton Hall, near Congleton,
Cheshire. This is one of the finest examples of timber -built houses

in the country.
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AROUND THE WHEELWOR1
By ICARUS

Macmillan's Bicycle
T HAVE received an interesting letter from

Tom Riddehalgh of Ribbleton relating
to Macmillan's bicycle, a model of which was
featured in last month's issue. He is related
by marriage to the Macmillan family, his
father-in-law being a Macmillan. He owns a
framed copy of an old etching of Kirkpatrick
Macmillan with his bicycle. The drawing,
of course, is very crude and out of scale. I
do not believe for one moment that it repre-
sents even a rough representation of Mac-
millan's machine. I know that this sketch
has been reproduced in " The  Devil on
Wheels," in the " Gallovidian," and other
works dealing with the history of the bicycle.
It is my firm opinion that the copy in the
South Kensington Museum more truly repre-
sents the original machine. In any case, the
problem cannot be settled with any degree of
finality because all records and trace of Mac-
millan's machine have vanished.

The Late Harold Johnson

THE illustration on the centre of this page
shows the late Harold Johnson, for

nearly seventy years a keen clubman and one
closely associated with all aspects of cycling.
He was co -president with Ernest Allen of
the Finsbury Park C.C., which he joined in
1884, a past president of the Fellowship of
Old Time Cyclists, and a vice-president of
the Charlotteville C.C. At all club func-
tions he was noted for the richness of his
reminiscences and his nostalgic anecdotes.
It would be untrue to say that he was a
cycling " historian," any more than was the
late " Sammy " (how he loved to give the
impression of popularity, by adopting a chris-
tian name that was not his!) Bartleet. The
only difference on that score was that John-
son was accurate in his reminiscences and his
memory of what he had read where Bartleet
was not. In some respects Bartleet was
deliberately misleading.

c
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A "famous tandem couple."

C.T.C. Pays £100 Damages
THE Cyclists' Touring Club lost the case

in which it was sued by J. Cecil Paget,
Ltd., cyclists' equipment manufacturers, for
breach of contract in refusing to insert adver-
tisements in the C.T.C. house journal, which
is distributed free to members. The defence
was a denial of liability and a plea of justi-
fication. They further claimed that it was
an implied term of contract that all goods
advertised should be of merchandisable
quality. J. Cecil Paget, Ltd., have adver-
tised in the C.T.C. house journal for many
years, and the case arose because a retailer
returned a pair of cycling shorts as being
defective. The plaintiffs, however, contended
that a hole in the left leg had been caused
through excessive wear. The C.T.C. then
took up the cudgels on behalf of the pur-
chaser and sent the shorts back to plaintiffs,

The late Harold Johnson with his Ordinary.

at the same time criticising the material of
which they were made. The plaintiffs re-
turned the shorts and repudiated the criticism
of the C.T.C., stating that as a gesture of

goodwill they w e r e
prepared to supply a
new pair of shorts at a
specially reduce d
charge. Later t h e
C.T.C. wrote to the
plaintiffs cancelling
their contract f o r
advertising s pace
and, in response to a
request for the reason,
they were informed
that goods advertised
did not always repre-
sent value for money
and they referred to
the case of the re-
turned shorts. Defend-
ants admitted breach
of contract.

The secretary of the
C.T.C., who is also the
editor of the house
journal referred to,
stated that the adver-
tising policy was rigid

and that the club had always refused to accept
anything suspicious, and did not hesitate to
reject advertisements. He reached the con-
clusion in this case that J. Cecil Paget, Ltd.,
were no longer producing goods of the
quality expected. The matter was referred
to the C.T.C. finance and executive commit-
tee who were unanimous that further adver-
tising be refused. The judge said, " This
firm with whom you have been on the best
of terms and whom you have never given the
slightest suggestion they are going down hill,
you just shut down on advertising, not only
on the alleged defective article but every-
thing they supplied. How do you justify
that ? "

The C.T.C. secretary replied that up to
the time of the shorts incident he had believed
in plaintiffs' products, and when he took the
matter to the finance committee -found that
some of his doubts were shared. Council for
defendants said that the advertising contract
was completely different from any other news-
paper. " No advertiser in any other news-
paper would expect the editor to turn down
an advertisement because he disliked the
goods," whilst council for plaintiff said that
defendants' refusal to take advertisements was
peremptory and reckless and a matter of
pique.

Giving judgment to the plaintiffs for £ oo
and costs, Mr. Justice Pilcher said that all
the defendants were entitled to do was to
say that they could no longer approve of
reference to velvet cord shorts in future adver-
tisements. " I do not think they had the
slightest justification for condemning all the
products of plaintiffs without giving them a
chance to apologise or retract."

R.T.T.C. Climbs Down
YOU will remember that in a recent issue

of this journal the slashing attack by
the R.T.T.C. on the B.L.R.C. was fully dealt
with. It was my view at the time that those
remarks were libellous and without founda-
tion. The B.L.R.C., I am glad to note, took
legal advice on the matter, and as a result the
R.T.T.C. has had to eat a humble pie and
climb down from its lofty and supercilious
pinnacle. In the January issue of the R.T.T.C.
bulletin the editor, Mr. R. MacQueen, pub-
lishes the following comment:-

" Mr. W. C. Rains, the honorary general
secretary of The British League of Racing
Cyclists, Mr. D. Peakall, their honorary stage
events co-ordinator, and Mr. A. H. Groves,
their vice-chairman, have complained of the
publication iy the June Bulletin' of the
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council's statement on the menace of massed -
start racing on the Highways (Reason 4) that
' The motive behind the majority of ring-
leaders and their associates is financial; the
possibility of extracting sums of money from
unsuspecting commercial concerns or news-
papers (to whom a distorted story has been
told) and the further possibility that unsus-
pecting newspapers would give valuable free
advertisement to trade interests bound up
with the promotions.'

" We are now informed that this statement
is inaccurate and that in fact the newspapers
and commercial concerns who sponsor those
events are most anxious to do so and pay a
sum only sufficient to provide for the expenses
of the event and the prizes to competitors.
Neither the organisers nor their officials re-
sponsible for the promotion receive any
financial benefit whatever and certainly no
distorted stories are told to the sponsors.

" We desire unreservedly to withdraw the
statements quoted above, which we realise
should not have been made, and we tender
to Mr. Rains, Mr. Peakall and Mr. Groves
our sincere apologies for having made and
published them." I hope the R.T.T.C. will
itself take legal advice before publishing
scurrilous remarks tinged with bitterness and
acerbity in the future.

4he Heart of England Stone
ERIDEN, in Warwickshire, is popu-

larly supposed to be the geometrical
centre of England, although Buxton close by
equally claims to be the focal point of this
" tight little, right little Island." As a
matter of fact if you cut out a map of
England and poise it on a pin pierced
through at the location of Meriden it will
not balance, and neither will it if you insert
the pin at Buxton. However, for all prac-
tical purposes, Meriden can be considered
as the centre of this island, which for 500
years has had a sandstone pillar on the
village green to mark the spot. At the
present time it is being dismantled, and by
the time this appears in print it will have
been exhibited at Olympia, from whence it is
to be returned to Meriden and reset on an
improved green at a safe distance from the
highway and free from the menace of traffic
on the main Birmingham -Coventry road
which had hitherto threatened it daily.
Cyclists have met there once a year for a

The shock -absorber unit of
" Springlite."

service to the memory to those
the 1914-18 war.

B.L.R.C. Seeks U.C.I. Recognition

the Phillips'

who fell in

THE B.L.R.C. this year celebrates the first
ten years of its colourful history, for

it was formed in 1942 to promote road
racing under conditions which obtain in every
other cycling nation in the world except
Great Britain. Those ten years has seen
the attainment of its original object. In
1942 less than zoo racing licences were issued
and ten events promoted until in 1951 events
were held all over the country, including
several multi -stage events. In the ten years
massed -start racing has made considerable
headway and gained a great deal of public
trade support. It is still gaining favour.
This has been brought about by disregarding
the secrecy and inhibitions of the past and
the advice of old fogies who ought to have
retired from the sport years ago. The
B.L.R.C. has earned, and is entitled to, inter-
national recognition and they recently asked

the U.C.I. to acknowledge the B.L.R.C.' as
the controlling body for road racing in Great
Britain, the N.C.U. to remain as the controll-
ing body for track racing only-if track
racing survives! The B.L.R.C. is the only
organisation in this country promoting road
races which conform to the U.C.I. formula.
N.C.U. opposition resulted in the U.C.I.
refusing to discuss the matter.

A Shock -absorbing Bicycle Frame

WITH their " Springlite " cycle, Messrs.
J. A. Phillips and Co. Ltd,. of Smeth-

wick, introduce an entirely new conception of
cycling comfort, by the application of scien-
tific principles of shock -absorbing to frame
design.

A rubber/aluminium shock absorber is
carried by steel brackets in the angle formed
by top tube and seat tube, and to this shock -
absorber the upper ends of the seat -stays
are connected. By mounting the chain -stays
on bearings surrounding the bottom bracket,
the entire rear triangle, i.e., the rear wheel,
chain and seat -stays, and mudguard, can
swivel as one unit around the centre -line
of the bottom bracket. This ensures that
the chain tensioning remains constant and
chain -life unaffected no matter how bumpy
the road conditions. Similarly the relative
positions of rear brake and rim never alter
because they. both rise and fall together, and
whenever the brake is applied the brake pads
will always align correctly on the rim. Any
type of multi -gear -hub type or Derailleur can
be used with it.

The action of the shock -absorber is con-
trolled by parallel links in such a manner as
to obtain a light reaction to light road shocks,
and proportionately greater reaction to
greater road shocks.

By absorbing road shocks through this
controlled movement of the entire ,rear
triangle, complete lateral rigidity of wheel
mounting is obtained and stability of machine
is unimpaired. Not only does the design
absorb shocks which with an unsprung frame
are transmitted to the rider via the saddle,
but those vibrations which reach the legs
through the pedals (and which the good
rider finds so detrimental to a steady thrust)
are appreciably reduced.

With all moving poirfts of both shock -
absorber unit and bottom bearing provided
with pressure gun lubrication, and replace-
able " car -type " anti -friction bearings, the
" Springlite " is undoubtedly a revolution in
British cycle design.

The Phillips' " Springlite" sprung frame bicycle. Bottom bracket of the " Springlite."
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.SIGNPOSTS IN CYCLING HISTORY

James Starley, born in 18313, was from his
youth fascinated by all forms of mechanics.
In 1859 he directed his inventiveness to the
production of sewing machines. Ten years
later the company he served was asked to
produce "bone -shakers" of a type then
popular in France. Starley's interest was im-
mediately aroused. His first improvement
to the French design was the addition of a mounting step.
Then, by reducing the size of the rear wheel and increasing
the size of the front, he produced the graceful " ordinary ".
Patent after patent went to Starley's credit. In 1874-
by which time he was in business on his own account
-he patented the first ladies' bicycle. This rather im-
practicable machine played a part in the development of
the Coventry Lever Tricycle of 1876, illustrated above,
which was built specially for those too nervous or too

unathletic to cope with an " ordinary ". It was in 1877,
while riding a " Sociable " version of this machine, that
Starley first thought of the differential gear. His gear, which
enabled the driving wheels to revolve at different speeds
when cornering, but still to transmit power, was di; foi:erunner
of the differential gears which are used in every car today.
Even this tremendously significant invention was not the
last to flow from this great man of cycling. One inge-
nious idea followed another right until his death in 1881.

ISSUED BY DUNLOP -MAKERS OF THE FIRST PNEUMATIC BICYCLE TIRE
tHi330

-the greatest invention
since the pneumatic tyre
 Lessen wobble

over bumps

 Reduce skidding
on any surface

Assure safety
when cornering

 Increase braking
efficiency

 Lengthen life of
tyres

 Guaranteed to
last many
years without
replacement

All these and many other advantages are gained by fitting PALCO Shock Absorbers.
Join the many thousands of Palco Safety Campaigners.

FOR FOR

STANDARD CYCLES MOTORISED CYCLES & TANDEMS

De -Luxe type 25/- De -Luxe type 30/ -
Easily fitted. Adjustable to rider's weight. Recommended by
leading Cycle Clubs. Stocked by all leading Cycle Dealers.

Descriptive Leaflets free

PALCO CYCLE PRODUCTS LTD
(Dept. PM), 221, KNIGHTSBRIDGE, LONDON, SW7.

Telephone KNI. 1611 (2 lines)

Cycling Safety Campaign
NA@
SHOCK

ABSORBERS

i

Ii

Cyc 173 ytalt) air . . . .

IT'S TIME YOU HAD A

CYCLING really is
grand when you
ride a B.S.A. with
B.S.A. 3 -speed
hub with Snap
Control for
quick, positive
change of gear.

To B.S.A. Cycles Ltd.,
COUPON: 12, Armoury Rd., Birmingham, 11

Please send me at ante the B.S.A. Cycle catalogue

NAME

ADDRESS



54 THE CYCLIST April, 1952

I
CLYDESDALE-

Bargains in Ex -Service Radio and Electronic Equipment I
FLUXMETER WY.0023

Designed to calibrate the
field of Magnets within the
range of 500 to 4,000 gauss
and to determine their
polarity. Complete with
probe unit and contained in
a hardwood case with hinges,
lid and handle. Instructions
on lid. Diem. 121 x 9 x 6in.
CLYDESDALE'Sr,-/ n n
PRICE ONLY X., thv

CARRIAGE PAID

NEW LIST OF EX -
SERVICE ITEMS

Price 1/6.
Price credited on first
purchase of 101. value

or over.

METAL (MINE)
DETECTOR No. 4

Of Cdn. design and con-
struction, using 114 pen-
todes. Comprising : TC
Amplifier, Search Coil,
Sweep Pole, Control Box,
Headphones, Test Unit and
Rucksack. Complete less
batteries in fitted transit

case.

'
PRICECLYDESDALE

S
ONLY £6.19.6

CARRIAGE PAID

POWER SUPPLY UNIT No. 7, Ref. ZAI7571
For charging 6 -volt Accumulators by hand. Designed for
theW.S.21, could be used for many other purposes. Con-
sists of a stout metal case, diam. 17 x 10,), x with
detachable lid, containing hand driven generator, with
gearing mechanism which delivers 6 volts D.C. at 4 amps.,
also 6 volt cut-out and` battery clamp.

PRICE
CLYDESONLYDALE'

EACH PRAID
S CARRIAGE

SHADED POLE MOTORS. For 2301250 volt, 50 cycle.
A.C. mains.

H.313, I 100 h.p., 1,500 r.p.m., wgt. 511b. Each 61115/0
H.314, 1 100 h.p., 1,500 r.p.m., wgt. 41b. Each E11716
H.321, SR.1, 3,000 r.p.m., wgt. 211b. Each 6111216
H.322, SR.2, 2,000 r.p.m., wgt. 1.)1b. Each 611510

PUMP DESSICATOR ADM. PATT. 12128 FOR
TELESCOPES AND BINOCULARS

Hand operated complete with spare gel cell and conn. tubes.
Stroke cap 480 c.cs., fitted humidity gauge, reads 101100

per cent. vacuum gauge 0130in. In wood transit case,

19 x 12 x 9in.
CLYDESDALE'S
PRICE ONLY £5.10.0 CARRIAGE

PAID

Still available :

for use as UNIVERSAL ELECTRIC MOTORS
Motor Generator, type 28 each 3216
Motor Generator, type 29 ... each 3216
Motor Generator, type 30 ... each 251 -

Connection data supplied.

MOVING COIL METERS
Am pm eters

E784 Range 011 amp. Price 1216 each.
2.i. in. round, flush mtg., drilled flange. Post paid.
E785, range 0110 amps. ... ... Price 1216 each.

round, flush mtg. Post paid.
D.C. VOLTMETERS

E729, range 01750 volts, 200 ohms per volt. Price 25/- ea.
E730, range 011,500 volts. 250 ohms per volt. Price 261- ea.
E731, range 013,000 volts, 200 ohms per volt. Price 2716 ea.
All 21in. round, flush mtg., drilled flange Post paid.

COOLANT PUMP BY
PACKARD U.S.A.

A turbine type pump, directly
driven from semi -ball point.
splined socket (by motor not
supplied), clockwise rotation.

PRICE
CLYDESDALEONLY 'S 49/6d.

CARRIAGE
PAID

Order direct from :-

CLITDESDALF SUPPLY 2, BRIDGE STREET
4CO.CO LTD. GLASGOW - C.5

Phone: South 27069. Branches In Scotland. England and Northern Ireland,

THE "FLUXITE QUINS"

AT WORK

" There's been some rain in the
night.

Just look at that Watery sight."
Rain ! My eye !

Not a drop in the sky.
We've a burst I Stand to with

FLUXITE

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.

Flarile joials can be wiped"
successfully that are impossible

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

from 1/- upwards.
diTO CYCLISTS! For stronger wheels that
wwill remain round and true, here's a time -
tested tip. Tie the spokes where they cross
with fine wire AND SOLDER. It's simple-
with FLUXITE-but IMPORTANT.

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

pressure.
Price 2/8 or filled

3/6.

ALL MECHANICS WILL -HAVE
_ .

IT SIMPLIFIES ALL SOLDERING
Write for Book on the ART OF SOFT" SOLDERING and for Leaflets on
CASE -HARDENING STEEL and TEMPERING TOOL. with FLUXITE.

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

THE LONDON '

-

ASSURANCE !a ,
4,z 7e4

HAS IT OCCURRED
TO YOU? A moment's
carelessness-and you may
find yourself sued for damages
of hundreds of pounds. But
io/- a year is all it costs to
protect yourself with our
I'ersonal Liability Insurance.
Interested? Then write YES
beside this paragraph, and cut
it out with the coupon.

WHEN you fill in the coupon
below, you take the first step

towards the soundest investment a
man can have-a Life Policy with
The London Assurance.

And the sooner you do this, the
less it will cost you to get the policy you

need, which our free informative
booklet will help you to choose wisely.

The first thing to do
is to get
this book

.,c5.*.*:k.k,.z....±.±-,':_tt.,-k-*,kt33. 4,...,i,j,...1.,_t%

-1) THE LONDON ASSURANCE
I, King William Street, London, E.C.4 -'3-

Please send me your booklet (3 -

"How to be well Assured"
4))

)) Name
4-)

4Address
41

, (3.

IL66
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OrfOrcl O.
OUffat...

One of the finest K.ee tuAt by
Wormani in this Country (I 165).
A feature of the interior Is the
splendid sral staircase leading
totke tor. . -

What a Year !
WHAT a summer 1951

was. It was no won-
der I had ample chances to
try out waterproofs, and that, too, without
getting the uncomfortable, stuffy feeling that
hot weather and rain imposes. There was no
hot weather, or very little, and sometimes I
wondered how the lightly -clad riders, and
specially the campers, kept warm. I had a
week in camp in August on the Pembroke
coast, a very jolly week despite rain,
winds and autumn temperatures, and I know

--I was glad of full raiment and a bed of
eiderdown, under, and over. For a couple
of days the storms tried to blow the tents
away, but fortunately we were snugly pegged
down and came to no harm. That was
during the early part of August, and I think
the rest of that month, if anything, was
worse, for the tantrums slipped right down
the autumn calendar until many folk began
to wonder if our boasted English summers
were departing never to return. How soon
we forget the weather of 1948 in our holi-
day disappointments, that glorious summer
the like of which will certainly return to us
as the years roll on. A friend in Vancouver
writes to say the inhabitants of that lovely
city never had a better summer, and a water
shortage was actually registered for the
first time in the history of the district. So
we can take it to our comfort that the good
days will return and the flow of the seasons
register their sunshine and rain in normal
quantities.. One can only hope at the
moment that the winter solstice will be more
kind to us than the immediately preceding
seasons, otherwise we shall be chilled with
fuel shortage and those log fires in the coun-
try pubs will disappear. Do not shut your-
self up, get out and find those places where
a warm welcome awaits ; they are scattered
round about if you will search for them.

Old Acquaintance
AWEEK or so ago an old friend of mine

on a visit to Britain had the grace to
look me up after a lapse of over thirty
years. That was good, for at least some-
thing must have happened between us to
leave the desire to seek re -acquaintance after
so long a lapse, and I asked him why this
had happened. He told me quite frankly
that occasionally he ran across an article of
mine and the name at the head of it re-

minded him of many happy years he spent
riding out his youth on a bicycle, frequently
in my company, and wondered what kind of
an individual I had become who still found
joy and pleasure along the roads of the old
country. And, he went on to say, " I'm not
sure I've had the best of life when I look
at you, nearly fwenty years my senior, as fit
and fresh and full of good, sensible living
as on the day I saw you last, except for a
wider waistband and whitened hair, and a
bald spot." In its way a nice compliment,
not merely to the individual, but to the land
that bred him, and the pastime to which he
has been wedded all his life. My friend
had not been aboard a bicycle since he left
these shores, and when I offered to lend
him one, shook his head with a murmur of
regret that he doubted his ability to ride it.
After we had fed I took him to my cycle
shed, switched on the light and showed him
nine beautiful bicycles all ready for the road.
" But why in heaven's name do you need
nine bicycles ? " When I explained to him
the need did not exist, only the desire, the
love of cycling making possession of the

Wayside Thoug
By F. J. URRY

mechanical means to exploit that love the
sort of joy a collector of anything obtains
from his collection, the only difference being
that I use them for the purpose for which
they are made. And when I reminded him
that all my 'bicycles did not cost me a tithe
the price of his car, comparatively nothing
for upkeep and presented me with health
and joy as the result of their progression,
he just told me I was incorrigible-but he
said, " wisely right."

Reasons Why
THAT evening before going to bed we

talked very late into the night about
old times and what had happened to the
people we then knew, and he was again
surprised to learn such a goodly number of
them still rode bicycles on occasions, and
one or two, verging on the three -score and
ten, were regular performers. " It amazes
me," he said, " that fellows who own cars,
and who, judged by present-day standards
are passing rich, should still be cyclists." I
think the answer is the sound one of happy
simplicity, the one quiet mechanical means
of trebling the speed of walking and doing
it with less effort, and yet obtaining nearly
all the benefits of natural progression, and
retaining the virtues of travel as defined by
observation and the full enjoyment of the
senses. " But why at your age," he asked,
" don't you get tired as most folk do after
reaching your years ? " I do get tired, it
would be unnatural if it were pot so, but I
am content 'to rest betimes that I may the
more enjoy the journey. And, again quite
naturally, there are occasions when the old
human engine creaks a bit, but if you take
no notice of it in a mile or so the little
aches depart and the day goes over you with
all the old joy, and what it lacks in speed
or mileage it more than makes up in scenic
delight and contentment. It's a mistake to
think you are growing old, for such a thought
is father to the fact, and once you have
become sorry about yourself on that matter
the descent to the arm -chair and chimney
corner may be quite rapid. To ride a bicycle
is to enjoy life, and both are supremely
worth while.

Testimony
ONE of my cycling friends of the old

times passes me regularly every morn-
ing ,on the way to work with a pip -pip
greeting 'of the horn just to signify the
observance. I was riding home early a few
evenings ago, it was raining and blowing,
but tucked in macs I was quite comfortable
and, in fact, congratulating myself that the
old tricks of meeting stormy weather were
still within my province; albeit undertaken
a little more slowly as befits a white-haired
wight. A car passed me and pulled tip,'
and out from the window leaned my cycling
companion of 4o years ago. " I felt I must
have a word with you on an evening like
this, not of criticism but congratulation.'
Except for the widened beam and a white
nob you look just the same as ever, and I
wish I felt as well in health as you appear.
How do you do it ? " I told him and he
had to believe it because the example was
in front of him. " What fools we are," he
said, " to use our wealth to damage our
health "; and I do not think I have heard the
case for older -age activity put more succinctly.

We grow up full of good
ideas, and in my early years
cycling was prominent
among them: we `get on,'
have a life of ease, get mus-
cularly slack and hurt our-
selves by over -indulgence in
what we imagine are the
good things of life, whereas

they should be an extension of our youthful
interests taken at a slower pace. I envy
you because your activity is part of your joy
in life giving you all you admit is worth
while in freedom and individuality." Now.
that was a handsome testimony to cycling.
It is strange that so many people seem to
envy my good fortune when the same hap-
piness is open to all of them.
Good Tests

THOSE three fellows who went cycling to
Lapland to test the new service tyre

made by the John Bull Company, The Royal
Enfield bicycle and Cyclo gears, must have
had a jolly and venturous journey, a little
too hurried for me in these days, but one in
which I should have revelled forty years ago.
I am rather glad this reliability trial has taken
place and hope it will be successful from the
sponsors point of view, for we have had too
little of this kind of thing in the cycling world
of late years, probably due to the fact that
bicycles and their equipment are now so
reliable. Nevertheless, it is a good thing to
put them through a really severe testing, not
as racing machines, but as bicycles you and
I can buy who have no pretence to speed. As
a matter of fact, I own an Enfield and get
a lot of good riding out it. I am now trying
to wear out a pair of John Bull Service tyres
and tubes, and they arc certainly lively and
exceedingly good value as far as they have
carried me which is not yet a thousand miles,
but they will have their test by the end of
winter ; and as for the Cyclo gear, I used
a four -change last year for about a couple
of thousand miles and found it admir-
able in every way. My only trouble was
with snow and sleet when the grip control
gathered some of the weather into the revolv-
ing sleeve, but a little oil cured that and
taught me to give this part of the gear
regular lubrication. It does make a difference
if you treat these things as machinery. Per-
sonally, I should like to see these reliability
rides expanded, with a separate observer to
report on performance of the machine and its
components, for I believe such tests provide
for better results for the makers and the
cycling public to study, than all the races and
records by specialists ; and giving a guess,
I should think they also cost less.

hts
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By H. W. ELEY
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Historic Huntingdon

PLEASURE,
combined with business, re -

recently took me to Huntingdon, and
I recaptured the sense of awe and rever-
ence which I have always felt for the place.
It is steeped in history, and I love the fine
thirteenth -century bridge across the Ouse ;
I almost venerate Cromwell House, where
the Great Protector was born ; I love the
two old churches, surviving out of the
fifteen of which the town once boasted --
All Saints' and St. Mary's. The first was
built in 152o, and St. Mary's, after falling
down in 1607, was rebuilt in 1620. Hunt-
ingdon has its ancient inn, too-The George.
It was famous in the old coaching days,
and possesses a fine galleried courtyard. I
commend Huntingdon to all those cyclists
who, taking the oldest great highway to the
north, wish to find some place where his-
tory is embedded in the stones, and where
romance still clings.

Rear Lights and Reflectors Again
THE old controversy is still on, and the

arguments about rear lights, red re-
flectors, and white patches were renewed
recently when a deputation from the
National Committee on Cycling was received
by the Parliamentary Secretary to the 'Minis-
try of Transport (Mr. Gurney Braithwaite,
M.P.). The deputation explained its objec-
tions to the compulsory rear light, and put
the case that the cyclist should be permitted
to make the choice between a rear light and
a reflector with a white pate -h. As is usual in
such matters, the deputation was assured
that its views would be considered, and
submitted to the Minister. As far as I
know, that is the position to -day.

" All Fools " and Cuckoos
APRIL!-and even in this unromantic

age, the tradition of " All Fools " lingers
on, and one is apt to be " caught napping "

ft riOn npnf,uaauQnal

I
AT Ala yffOlVer bctrit

GraWANZr. BUCK-S-
TA/5 lovely great- barn is made from
timbers of the Mayflower (/620
A plague records that a portion of
abeam has beep removed add few' to
America al a takeg 

by some youthful member of the family who
delights to sing out " April fool " after send-
ing one on rivne silly errand. I have never
been able to discover the true and authen-
tic origin of April Fool's Day, although I
have read many differing accounts. To me,
April brings a greater joy-the curious,
monotonous call of the cuckoo, the " wander-
ing voice " of the fields and trees. He is a
bird of mystery, this brown bird who comes
so faithfully in April and stays with us till
late August. " In June he changes tune,"
and, also according to the old rhyme, " in
August, go he must," but in April, when the
sunshine chases the rain and all is sweet
with the music of spring, I love to hear the
bird calling, for he is a harbinger of longer,
sunnier days.

Maps, Guide Books and Holiday Plans
FEW things delight me more than a map.

It has a fascination all its own, and I
spend many happy hours poring over them,
tracing out roads, marking places I must
some time visit, noting hills, by -ways,
churches and inns, and I suppose that most
keen cyclists share my joy in map -reading.
Now that spring is here again, maps and guide
books take on a new and important signifi-
cance, for the 1952 holiday tour has to be
planned, routes mapped out, and notes made
of places to see. Shall it be the West
Country this year ? Shall we ride in
glorious Devon, visit war -scarred Plymouth
and muse upon the epic daring of Devon
seamen, and recall Drake and his game of
bowls, and the sailing of the Mayflower ?
Shall we journey eastwards and find our
delight in quiet Suffolk, amid the lanes
which Constable loved, and find our history
in such places as ancient Bury St. Edmunds

" Practical Mechanics " Advice Bureau and Competition COUPON
This coupon is available until April 30th, 1952, and must be
attached to all letters containing queries, together with 3 penny
stamps. A stamped, addressed envelope must also be enclosed.

Practical Mechanics. April, 1952.

April, 1952

and busy, bustling Norwich, where the
modern and the medieval rub shoulders ; or
shall we ride to Cromer and climb the
cliffs and wander in " poppyland "? Maybe
none of these, but a trip to the north, with
the sweep of the moors, the cry of the cur-
lew, and a day of fascinating exploration in
some such historic spot as Bolton Abbey.
The fair face of England offers us rich and
varying delights, and whether we journey
north, south, east or west we may be sure
of scenic beauty, ancient history, friendly
people, and roads of romance.

Steel is the Key
ITALKED recently with a " high execu-

tive " of a big cycle -manufacturing firm
and the conversation veered to raw materials,
and particularly to steel-vital, essential
steel. Allocations have been cut ; the
rapacious appetitite of the god of war must
be satisfied, and, pity be, the cycle industry,
doing such a valiant job in both home and
export markets, has to be content with in-
sufficient supplies. It is all very depressing
for those business chiefs who have worked
so hard to expand the industry ; but the
factory wheels keep turning, there is a spirit
of quiet confidence, and I have no doubt
that the industry will achieve wonders during
1952. Of one thing we may be sure-that
the quality of the British cycle will be kept
supreme!

Superstitions
THEY die hard, the old superstitions of

the remote countryside! It is in the
little hamlets far from big towns where the
old beliefs still flourish, and some weeks ago,
chatting in a tiny Derbyshire village inn, I
found that many quaint beliefs survive, with
astonishing strength and vigour. I was told
by an old woman of gipsy origin that it was
woefully unlucky to pass a white horse un-
less one spit three times over the little finger,
and repeated this old couplet:

Bad luck to thee,
Good luck to me,
Good luck for every
White horse I see.

I fancy that the superstitious countryman
may travel a long way to -day without seeing
a white horse, and I do not suppose that
any " charm " has been invented against the
passing of a chugging tractor! It is a curi-
ous thing, but the act of spitting is quite
a common antidote to ill -omens . .. in Kent
I have heard that one should spit when one
meets a load of hay, or when two wash their
hands in the same water! My old lady of
the Derbyshire inn had a wondrous store of
queer beliefs and superstitions . . . and she
told me, with all seriousness, that her " good
man " always carried a sprig of alder in
his trousers pocket, when going on a journey,
to ward off the " evil eye." Our farms may
be mechanised, our horses may disappear,
helicopters may drop pest -cures on our
ancient fields, but superstitions live on ;
and here, while I ride in the Derbyshire
countryside, folk invest the magpie with
magical powers!

Date Fixed
GET out your diaries and make a note

that the 1952 Cycle and Motor -cycle
Show will be held at Earls Court this year
from November 15th to 22nd. With
memories of the glories of Earls Court last
year, I have made my resolution to be there,
to revel again in the galaxy of beautiful bikes,
to meet old friends, and to sniff a breath
of the air of good old London Town.

Published about the 30th of each monthby GEORGE NEWNES, LIMITED, Tower House,
Southampton Street, Strand, London, W.C.2, and Printed in England by W. Speaight & Sons,
Ltd., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand-Gordon &
Gotch (A/sia), Ltd. Sole Agents for South Africa-Central News Agency, Ltd. Subscription
Rate (including postage): For one year, Inland and Abroad 14s. (Canada 13s.). Registered atthe G.P.O. for transmission by Canadian Magazine Post.



G.E.C. & B.T.H.
GERMANIUM

CRYSTAL DIODES
G.E.C. GLASS TYPE x

B.T.H. LATEST TYPE MOULDED IN
THERMO-SETTING PLASTIC

Both Wire Ends for Easy Fixing.
416 each, postage 2l,d.

SILICON CRYSTAL VALVE
316 each, postage 2I,d.

Fixing Brackets 3d. Extra.
Wiring instructions for a cheap, simple
but high quality Crystal Set included
with each Diode and Crystal Valve.

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED.
Most gauges available.

BA, SCREWS, NUTS, WASHERS
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS.
TUFNOL ROD, PAXOLIN TYPE COIL

FORMERS AND TUBES.
ALL D1AMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS.

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjusted Iron Cored Coil.

RECEPTION GUARANTEED
Polished wood cabinet, 151-, post 9d.
A REAL CRYSTAL SET NOT A TOY

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

THE FINEST
CLIP

iotte world

L. ROBINSON d CO., (GILLINGHAM)LTD.,
L.,0011 0100 Iber S GILLINGHAM. KENT PHONE 5282

"TOOL CABINETS"
5-7-12-13, Drawer cabinets in polished
hardwoods, from £5 to £9 each, carriage
paid, cabinets fitted with " Yale "
locks, 2 keys, metal corners and baize -
lined drawers, spring leather handle.
Send 11d. stamped addressed envelope
for all particulars and illustrated leaf-
let. Trade enquiries welcome.

The Castle Cabinet ('o.. Ltd..
Tenscore St., %Vest Email Lids, Staffs.

RUN YOUR BATEERI"Ilt AIN ON
MALNS. It's ever so much CHEAPER.
EXCHANGE -CONVERSION for ROVEX
TRAINS 12V. operation A.C. MAINS,
SPEED CONTROL, FUSE, E2.9.0. With 4V.
OA additional output for LIGHTS, 82.15.0.
Send us your Battery Box and we will
Despatch C.O.D. We specialise in A.C.
RECTIFIER UNITS for EX -SERVICE
Equipment. 24V. D.C. and other voltages.

also ROTARY CONVERTORS.

LAWRENCE, 134. CRANLEY GAR-
Sloll Order) DENS, N.10 Tudor. 1404.

BATTERY CHARGERS
2-6-12 volts one amp.

Brand new in steel case with A1111111" I e r
for 200-250 volt A.C. mains.

Only 52/6
(delivery 216) guaranteed,

THAMES VALLEY PRODUCTS (P)
"(hark" Eleanor Rd., Chalfont St. Peter, Bucks.

ALUMINIUM SHEET
FOR SALE

10 Ton, 8 ft. x 4 ft. x 20 gauge
5 Ton, 59 ins. x 28 ins. x 18 gauge
4 Ton, 6 ft. x 3 ft. x 22 gauge

. (slight watermark)
3 Ton, 13 ins. x 8 ins. x 18 gauge

CALLOW & CO.,
10. KINGLY STREET, W.1

REGenf 2933 7 lines), Ext. 11

NO MAN (IN KNOW TOO
MUCH OF HIS PRODUCT
For the close
scrutiny of
fractured sur-
faces, cutting
edges. faults
in cools. de-
fects on fin-
ished sur-
faces, the
Ultra Lens
is invaluable. BRITISH BAIA(

Revealing every detail with startling
exactness, highly magnified and bril-
liantly illuminated in natural colourings, it
presents in many instances hitherto unsuspected
data which can be used to advantage. Price E5.15.0
complete in cardboard case with spare bulb, battery and
transparent measuring scale. Packed in luxury velvet
lined case, 101- more. Postage and Packing 116 each.

The Ultra Lens is an electric magnifier. It is a
ing 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.
Whether you are engaged in

at s manufacturing, buying or
selling, it is an ally of

real value.
No instru-
ment you

can buy
will more

quickly
justify and

pay for
itself.

Ac

/s0

Full particulars -

on request

uuriut LIENS cOMPANY
75, Finsbury Court, Finsbury Pavement, London, E.C.2.

"DE LUXE" SLIDE RULES
AMAZING VALUE

12 inch log -log sin -tan rule, 9 scales, for all
problems. Celluloid faced on polished hard
wood. Multiplication, division, proportion, per-

centages, discounts,
roots, weights,

measures,
currencies,

etc.

1116
Post and Packing 9d.
Complete In Case.

Also
Mn. scale model com-
plete in case. .)(As illus-

trated
ONLY 61- Post & Packing 9d.
Including ,r,.),,inepr3eolioeirimve Slide

Approval or money rof undo.

MARINE & OVERSEAS SERVICES (1939) LTD.
DEPT. PAL)

RAPID ANGLE
INDICATOR

Solves at a glance all
angles, sides of a right -
angled triangle 113

Post :M.

THREAD CHART
Threads per inch, Wh t-
wor th, B.A., and Cas
tapping -clearing sizes
for threads. Standard
sizes. decimals, 'tire
gauge, milli-
metres, etc.

Post 3:1.
2/ -

IS, BARTER STREET, LONDON, W.C.I (Tel. Hol. 0380)

PRICE 19/. EACH

DUAL RANGE POCKET

....VOLTMETER-
0 -12 v., 0-250 v. A.C.ID.C.

Robustly constructed in Black Lacquered
Brass Case, this accurate and well -
finished instrument has many uses in
the workshop and the home. The
Dual Range makes possible the accurate
testing of Car, and all L.T. and H.T.
Batteries, and house and workshop
wiring. The moving Iron System permits
considerable overload without damage
to the instrument. Particular attention
has been paid to Scale Clarity.

DIAMETER 2 ins. DEPTH I in.

THERMOLECTRICS LTD.
Chapel Works, Hampton -on - Thames

RADiot.R.151 PARTS
Decca IA.C. Gram. motors, adjustable
70 or 13I r.p.m., £4 ; ditto for 331, 45
and 78. instantly switchable, 86.10.0.
Decca Lightweight Pick-up with Aces
high-fidelity crystal head to match.
5416. Complete 3 -speed unit, comprising
motor, Std. and L.P. Pick-up and Auto -
stop, 810.2.5. Tablegram Cabinets in
figured walnut with lid, 23.5.0. Collar°,
9 -record A.C. Autochangers fitted Acos
hi -fl head, single -speed model, 812.2.0
3 -speed model. £16. N.R.S. " Sym-
phony " Amplifier with bass, middle
and treble lifts, amazing tonal realism,
£10.4.6. Bass Reflex Cabinet Kits,
complete, 84.12.6. All prices include
carriage. Full Bargain Catalogue, 5d.
N.R.S., 16, King's College Road,

1.01111011, N.W.3.

REFILL YOUR
OWN BALL PEN

VISCOID REFILL KIT
Post Free 3/8 inc. tax

Complete with Tool and Illustrated
Filling Instructions.

CONTAINS SUFFICIENT INK
FOR IS LARGE REFILLS

Available in Blue, Red and Green.
Trade Enquiries Invited.

VISCOID INKS (P.M.)
6, Sherlock Mews, Baker St.,

London, W.I.

The Adept Bench
Hand Shaper -

Length of drake of
rain, aline.

No. 213. 11. Shaper, 61 ins.
stroke. Price 86.15 -Id.

Price '9113 17s. Id. Postage and packing, Is. (LE.)
A oh your dealer. Chuck, Reversible J11.1111, 3916.

1.1a0ufaeluted by of Accessories IS available.

F. W. PORTASS,Vice ADEPT WORKS, SELLERS STREET, SHEFFIELD, 8.

-The SUPER
ADEPT ' LATHE

Lid centres, Hu.between
centres.

The " Adept"
26 in. 4 -Jaw
independent
A Good Range

SPARKS'
DATA SHEETS
are the Safest, Simplest and Finest
Constructional Sheets of Guaranteed

and Tested Radio Designs.

ANNOUNCING
MY NEW 6 E SERIES
ECONOMY PLUS EFFICIENCY

HERE ARE THE FIRST TWO
TRE  ENTERPRISE " ' 
A Very Efficient 3 -Valve plus Rect. TRF.
Med 'Long -wave, Receiver for A.C. Mains.
91 Watts of Quality on Radio and P.U.
Good Range and Selectivity for a circuit
of this type. External or Mains Aerial.
A Fine Economical Set for the Home.
D1 Sheet, etc.. 321. post paid.
THE " ENSIGN "
For those who want Good Quality from
their Local " Stations, in areas where
high selectivity is not essential, Plus most
pleasing P.C. reproduction, this Model is
THE one. 41 Watts Output. Med:Long-
waves. External or Mains Aerial. valves
6.17, '6V6 Plus Rect. Easy and Economical
to Build. aSheet, etc., 3-21..post paid.
MY TWO LATEST All -dry Battery De-
signs which have already proved by Sales
and Reports that

SPARKS SWANS SATISFACTION
Tut,: -CHUMMY" PORTABLE. An
All -dry 2-Valver which dcieSgive really good
'Phone sigs. on Med. and Long -waves.
Self-contained aerial and batteries. Tested
in Dorset 70 miles from nearest Regional
Station and 115 miles from Droitwich, both
giving very good 'phone sign. Size approx.

x 411n. x 21in. Data Sheet with instruc-
tions 32I. Post paid.
TIIE " MIDDY." A 2-valver which gives
amazing_ results on M. and L. Waves and

Ship -to -Shore " transmissions when used
with a short aerial, Good Speaker results.
All -dry batteries. The Ideal Set for Camp-
ing, the Berlaide, Caravans and Yachts.
Dorset tested. D Sheet, 321. post paid,
SPARKS' SETS SET THE STANDARD
REMEMBER THERE IS A WIDE RANGE
OF DESIGNS AVAILABLE IN SPARKS'
DATA SHEET FORM FROM A CRYSTAL
SET TO A 9 -VALVE QUALITY RADIO-
GRAM. S.A.E. FOR COMPLETE LIST.

COMPONENTS SUPPLIED

L. ORMOND SPARKS (M)
48.5, 111(41 sE., SI% AN 161', DORSET

GENERAL
CERTIFICATE
OF EDUCATION EXAM.

THE KEY 'is) SUCCESS AND
!SECURITY

Essential to success in any walk of life.
Whatever your age, you can now prepare
at home for the important new General
Cert. of Education Exam. (you choose
your own subjects) on " NO PASS -NO
FEE " terms.
SEND FOR FREE 136-PAGEBOOIX

Full details of hoWyou can obtain this
valuable Certificate are given in our
136 -page Guide -FREE and without
obligation. Write to -day.
B.T.I., 160, AVON DOUSE, 356-366,
OXFORD STREET, LONDON, %V./.

NO PASS -NO FEE

IMPETUS Precision PLANERS
Circular safety type cutter -head High
quality tempered steel knives. Tables
mounted on machined inclined ways.
Ground table -surfaces. Fences
adjustable to 45 deg.

4 ill. MODEL, £900
Motorised. 817.10.0. 6 in. MODEL
827.10.0. Motorised 844.0.0. Send for
Catalogues of other ' Impetus' Products.
JOILN P. M. S. STEEL, Dept. 80,

BINGLEY, YORKS.
Phone : BINGLEY 3551 (4 lines)

RATCHET & REVOLUTION
COUNTERS

Ask for
Leaflet No. 18/7

Speed. up to
' 6,000 r.p.m.
RAF. CARTER
& co., Ltd., BoltonS

.tfembcr, of 13. E,S.T.E.C. Organisation.

A. C. ELECTRIC MOTORS
SPECIAL OFFER. -1 h.p. 1,420 r.p.m.,
230 volts Capacitor, Single Phase. E5.5.0
(New) ; 116 h.p. as above. ES (carriage, 516).

Model Electric Motors Kits, complete with
instructions, 416, post free. Also : commu-
tators, armatures, laminations for models,
Send S.A.E. for List. -L. C. NORTHALL,
16, Holly Road, Quinton, Birming-
ham, 32. Retail : 416, High Street,
Smethwick.



One of the following Courses taken quietly at
home in your spare time can be the means of
securing substantial well -paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.
Aero. Draughtsmanship Elec. Draughtsmanship
Jig & Tool Design Machine t,
Press Tool & Die Design Automobile
Sheet Metalwork Structural
Automobile Repairs RIF Concrete ..
Garage Management Structural Engineering
Works M'gmnt. & Admin. Mathematics (all stages)
Practical Foremanship Radio Technology
Ratefixing & Estimating Telecommunications
Time & Motion Study Wiring & Installation
Engineering Inspection Television
Metallurgy Radio Servicing
Refrigeration Gen. Elec. Engineering
Welding (all branches) Generators & Motors
Maintenance Engineering Generation & Supply
Steam Engine Technology Aircraft Mainten. Licences
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design

Ordnance Survey Dr'ship

BUILDING AND STRUCTURAL
L.I.O.B.
A.M.LS.E.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.San.l. M.R.San.l.
L.A.B.S.S. A.R.I.C.S.

Builders' Quantities
Carpentry & Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.
Gen. Cert. of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Maur:ger (A.1.1Isg.)

Common. Prelim. Exam.
A.C.I.S., A.C.C.S.
A.C.W.A. (Costing
School Attendance Officer
Sanitary Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN-LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and. Tool,
Press Tool, Electrical, Mechanical and other Branches of

Engineering. Practical experience is
unnecessary for those who are willing
to learn-our Guaranteed "Home

' Study " courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and

, Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SIXTY .YEARS OF
CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I
fOUTH AFRICA : E.C.S.A., P.O. BOX NO. 8417, JOHANNESBURG

Free Guide SUCCESS IN ENGINEERING
132- PAGE BOOK FREE!
SEND FOR YOUR COPY

This remarkable FREE GUIDE explains :
Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engineering
and Building.
How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

WRY MTERESTING COURSES

To sum FROM!
A.M.I.Mech.E., A.M.I.M.I.,
A.M.BrILI.R.E. A.M.I.P.E.,
A.M.I.P.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 nzany other
examinations and careers. Fully'
described in the New Free Guide.

ireg
tilde

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS OR NO FEE

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 offer. Founded in 188;,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE

PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

Ca

I

FOUNDED 1885 - FOREMOST TODAY

Free Coupon
To : NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148-150, Holborn, London. E.G.!

Please Forward your Free Guide to
NAME
ADDRESS

SEND OFF
TH/3 COUPON It

NOW AND 8E
;41_1.5EfFOR

SUCCESS
".41r4miogte"'

My general interest is in : (1) ENGINEERING (Place a cross against(2) AERO (3) RADIO (4) BUILDING the branches lit which
(5) MUNICIPAL WORK you are interested.)

The subject of examination in which I am especially interested is

To be filled in where von already have a special preference.
(1.1d. stamp only required if unsealed envelope toed.)


