
AN ELECTRIC HEDGE TRIMMER

PRACTICAL

PRMICIP4L CONTENTS

WORKING MODEL LIGHTHOUSE STOP -START GRAMO SWITCH WORLD OF MODELS
SIMPLE TELEPHOTO LENSES DIVIDING ATTACHMENT FOR LATHE QUERIES AND ENQUIRIES
GLASS -BORING TOOLS MINIATURE D.C. MOTOR CYCLIST SECTION



" I wish I could
show you ALL the clips

we make at

TERRY'S"

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 0 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 1216.

. and here are three
"specials"

Three really popular
clips. Nos. 8o and 8r
come i" to a" from
stock. No. 3oo-an
exceptionally good
drawing board clip
-costs 5;- a dozen
(inc. p.t.), from stock.

81

Sele Makers: HERBERT TERRY & SONS LTD., REDDITCH  LONDON - BIRMINGHAM  MANCHESTE
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Wee flif Q11/11/1,
COMM 1115 PRIG
and you will want to find a place for the finest
value in Garden Sheds. A solid, robustly con-
structed shed, suitable for garden work, cycle
shed, or workshop. fully sectional hardwood
frame with toughened asbestos walls, roof and door. Price includes windows, all
necessary nuts, bolts, hinges, hasps, etc. Two models in various sizes available.

Prompt delivery. Cash or deferred terms. Money refunded if not satisfied.
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WRITE FOR FREE CATALOGUE TO

foe oeuvaY
IN ENGLAND AND WALES

CONSTRUCTIONS
(COVENTRY) LIMITED
II4b, HOLBROOK LANE, COVENTRY,

Tel. 89247.

and be sure of
Craftsmanship
wed Quality

189.
WOODWORKERS' VICE

186. E
FITTERS' VICE

186. B.
MECHANICS' VICE

No workshop or handyman's bench is

complete without a quality vice. When
seeing your dealer, ask for WODEN Tools
by name. He will be pleased ,to sell you
"WODEN " because, in his experience, he
knows that they
are second to none
for accuracy and
perfect finish.

104. STEEL SASH CRAMP

THE STEEL NUT & JOSEPH HAMPTON LIMITED
WODEN WORKS WEDNESBURY PHONE DARLASTON 331

SCENIC BACKGROUNDS
for Gauge 0 and Gauge 00

MODEL RAILWAYS

BEAUTIFULLY
PRINTED IN

FULL COLOURS

Four interchange-
able sheets, as illus-
trated, each different
in type but all match-
ing so that they may
be set up in any order.

Size of each sheet
2ft. I I in. x 9in. Making

approximately 12ft. of
realistic scenery.

Or. A.
44;t11611"1'.<4

PRICE THE SET OF 4 SHEETS
Including Pur. Tax. Postage 6d. Extra

By Post from Dept. 58 12

12/6

BASSETT-LOWKE LTD
Head Office and Works NORTHAMPTON

LONDON. 112 HIGH HOLBORN, W.C.1 MANCHESTER. 28 CORPORATION ST.

'FOBCO
STAR'

precision Drilling Machine
0- sin. capacity

DELIVERY FROM STOCK

Fu:ly tilting table can be located at
90 deg. each way.

DETAILS AND DIMENSIONS
Distance centre of chuck to

Spindle travel ...
Maximum distance chuck to base... 15in.
Table ... 81in. sq.
Base 151n. x 9in.
Column ... . 55 mm. dia.

4Speed range ,,, ,260/1,9901,020/475.
Motor .. b.p., 1,425r.p.m.
Nett weight 140 lbs.

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

35  8  9
Pedestal model, £40.6.9.
A.C. 3 -phase machine, beech type,

£33.7.6.
Pedestal model, 238.5.6.
Mortising attachment (optional ex-

tra). £5.5.0.
Chuck Guard (optional extra), 121-.

Carriage paid mainland.
All models available on our " OUT
OF INCOME " terms. Example, A.C.
single phase bench machine, deposit
£8.17.9 and 12 monthly paymemSs of
50/11.
Illustrate) literature Madly sent on

request.

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

THE CHOICE OF EXPERIENCE"



326 NEWNES PRACTICAL MECHANICS July, 1952

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
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 (Arable 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
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
Television Technology
Welding, Gas and Elec.
Woodworking Drawing
Works Engineering

Students intending to sit for examinations in Architecture, Quantities, Civil Eng.,
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 H.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 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

Dept. I69A, I.C.S., 71 K1NGSWAY, W.C.2.
CUT HERE

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 Pherozsha Mehta Rd., Fort,

Bombay.
New Zealand : 182, Wakefield Street, Wellington.
N. Ireland : 26, Howard Street, Belfast.
South Africa : 45, Shortmarket Street, Cate Town.

ICS

174,e7:9eQ&sii
TELEVISION RECEIVER

Send your application
to -day as only 25o
Hire Purchase tran-
sactions can be ac-

cepted, and to delay
may mean disappoint-
ment. All parts avail-
able separately. Send

for List.

This Televisor which costs only kzo to make was developed by the famous
journal " Practical Television." A reprint of the constructional data is
available, price 2/6, from us or Messrs. Geo. Newnes, the publishers.

E.P.E. LTD. (I) WaiziDaTINi-mLuiA.ISN:EVNet,, MIDDX

MODERN

DRAWING
OFFICE

Furniture

No finer range of Drawing Office
Furniture is available than the
Halden range. Every up-to-date
refinement making for greater accuracy.
greater ease in use, and economy of
space has been introduced to the Halden
designs. The range includes Drawing
Tables, Cabinets, Drawing Boards, Filing
Cabinets, Trestles and Glass Tracing
Tables. Large size boards made to custo-
mer's own specification. For all office
furniture and accessories consult

Haldens
OF MANCHESTER

J. HALDEN & CO., LTD., 8, ALBERT SQUARE, MANCHESTER, 2.
F. ranches at :-London, Newcastle -on -Tyne, Birmingham, Glasgow, Leeda and Bristol
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FRANK'S of GLASGOW
EX -GOVT. PRISMATIC BINOCULARS
Best British makes, 6 x 30. Eyepiece focusing.
Complete with web case. Guaranteed 17,19.6
condition. Post 2'- extra.

U.S. ARMY LENSATIC COMPASSES
Incorporates lens system and sighting vein, thereby
enabling bearings to be taken. Card diameter Plin.
Weight 2i oz. Unused and perfect. Complete
in waterproof case.

..including postage, 22/6

BRITEX MICROSCOPES
A soundly designed and well constructed microscope with built-in illumination. Specifica-
tion: height 9in.; stage, 2.1in. x 2in. ; magnification, X50 to X1.50. .e5.15.0

Postage 1/6 extra. etif

MSE OPTICAL UNITS
This is an optical locating device for fitting to own Jacob's Chuck o' win. or ;in. It is
totally enclosed and a sight can readily be taken down the spindle centre, through the
chuck on to the workpiece markings. Available in shanks of No. 2 Or No. 3

Morse taper. Unused and perfect at almost half makers' price. 16-15.0including postage.

EPISCOPE LENSES
This is the only optical equipment required for the construction of a " Home ".Episcope.
This single unmounted optically ground and polished piano -convex Lens is 10in. focal
length; diameter is Ain. and consequently prints of up to p.c. size can be projected to
give a bright and large image of excellent definition. We will gladly demonstrate our
" Biscuit Tin " Model to callers. Supplied with constructional diagram. 12/6post free.

SATISFACTION GUARANTEED ON
ALL PURCHASES OR FULL REFUND

A few oddments in precision measuring tools available. Unique and interesting stocks of
Astro Telescopes and Binoculars; Drawing and Surveying Instruments; Navigational
Equipment. Photographic Goods. We specialize in apparatus for the home constructor.
Lists available.

CHARLES FRANK Phone: BELL 2106
Grams : BINOCAM, GLASGOW.

Instrument makers and Dealers since 1907.

67-73, SALTMARKET GLASGOW, C.I

DEVELOP
YOUR OWN

HOLIDAY
SNAPSHOTS

Doing the work yourself is
half the fun of photo-
graphy. You save money
and have no end of a thrill
in making the negatives and
getting a few prints from
them. It's quicker, too.
You see the results within
a few hours of taking the
snaps. Start, right away, by sending
for this five shilling trial set. lt

comprises :-
* I -oz. (25 c.c.) bottle of AZOL

developer.
* 4 -oz. tin of Acid Fixing salts.
* M -Q Pacturns, print developer.
* I -oz. (25 c.c.) bottle of 142
* 25 sheets of Contact paper,

2 by 31, and the easy -to -follow
instruction book which tells you
how it is all done.

En.:Iese P.O.Write
your name and address PRICE 3
in block capital letters
and mark the front of includes the purchase
rite envelope PRACTICAL tax, packing and full

MECHANICS OFFER. postage

JOH NSONS OF HENDON, LTD.

910E131111111111111111111181131111ME3iiikalliMill

NEW HOME
PHOTOGRAPHY

You should read this
book. Nearly 100
pages, 130 illustrations.
Packed with all sorts
of useful hints and
dodges for getting
good results Get a
copy today. It will
help you to make
better snapshots. Your
dealer sells it or a copy
will be sent, post free: -
for 216 Enclose P.O.
Write name and ad-
dress in capitals and
mark envelope
"Practical Mechanics "

New Book Offer.

LONDON, N.W.4

s a itA 142419e

CESSORIES
aotize

TACHMENTS

FOR

`HANDY -UTILITY
owners!

Accessories, materials
and Kits for sanding,

grinding, polishing, wire
brushing ... Two useful

stands for stationary work
. . . all suitable for
either the 5" Sander -

Polisher or the'/4 Drill .
Discs, Blades, a Rip

Fence and a Depth &
Bevel Attachment for your
6" Heavy Duty `Lectro-

Saw'. A sturdy Drill Stand
for your Drill.
Ask your dealer for an illus-
trated 'HANDY -UTILITY'
Price List-and start building
up your 'H AND Y -

U T1 L 1 TY ' equipment
now, in easy inexpensive
stages.

liANGRiiTYTOOLS
PRODUCTS OF THE H.U. DIVISION OF SLACK & DECKER, LTD.

OBTAINABLE FROM YOUR LOCAL TOOL SHOP,
IRONMONGER, ELECTRICAL DEALER OR STORE

Srnee'Sfr L, 38
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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
strgical 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 arty craftsman can desire.

Blades are sold in packets, from 2/6 for 5, Gouges for 5 and Routers
4(- for 4. Obtainable only from X-acto Stockists. Write for illustrated
folder showing the complete range of X-acio Tools and Tool Kits to :-

TR1X LTD. (Dept. A), 11 OLD BURLINGTON ST.,
LONDON, W.1

No. I KNIFE

3J -complete

No. 5 KNIFE

6 6 complete

G

IEM I INSTITUTES
ASSOCIATED WITH

MARCONIPHONE
COLUMBIA

H.M.V
ETC.

COURSES
FROM

PER MONTH

vsm

.00."1.
THIS FREE 94
PAGE BROCHURE

son

descri2es the Courses of Training
offered by E.M.I. Institutes-the only
Postal College which is part of a
world-famous industrial Organisation.

Aeronautical Engineering Motor
Engineering  Draughtsmanship  Elect.
Engineering  Production Engineering 
Management  Languages Refrigera-
tion Engineering  Civil Service  General
Certificate of Education Radio, Tele-
vision and Electronics University
Training Mathematics Mechanical
Engineering Heating & Ventilating
Engineering Public Speaking Police
 Telecommunications, etc., etc.
Special Courses for A.M.I.Mcch.E.,

A.M.Brit.
11,/

A.F.R. Ae. S., 44,...%
A.M.I.C.E., A.M.I.P.E.,

City & Guilds, etc. s).
This coupon entitles you to a FREE
copy of "Successful Careers ".

Post to E.M.I. Institutes, Dept. 144
43 Grove Park Road, Chiswick, London,W.4

Name

Address

Mal 1=111111 MM1 01 MMO Mans M111 11M

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 lots. DEPTH I n.

THE TECHNICAL SERVICES CO.
Shrubland Works, Banstead, Surrey.

SPRAY GUNS for attaching to cylinder vacuum cleaners. Supplied with 3 nipplesfor cellulose, paint and distemper. Ideal for oil spraying under car chassis or
nicotine spray for greenfly. etc. 13/9 each, plus 1/- postage. Spare Jars, 2/9.
DEMAGNETISERS for tools and small parts. A godsend to every watchmaker
230v. A.C. 8le each. Do not confuse these with the large demagnetiser into which
you can put the whole works.
TWO-WAY INTERCOMMUNICAT7ON between rider and sidecar passenger, cycle
or motor -cycle. Complete and foolproof, no batteries to bother with. 19;13 plus
If- postage.
RECORD -PLAYING A5IPLIFIERS for personal use. 230v. A.C., 26/17/6. Pick-up heads for use with above amplifier which will fit into the soundbox arm of your
old wind-up gramophone, 3933, inc. P.T.
RADIO REMOTE -CONTROL transmitters and receivers for operating model
aircraft, boats and other models, or for opening GARAGE 'DOORS at a distance.
Transmitter, £4,517 ; receiver, 24/5/5. Made with superlight components and
employing latest type valves. Both sets ready for installation. but not including
batteries. Send for price list.
CONTACT MIKE AMPLIFIERS for Trio size band. 230v. A.C.. D3/1713. Contactmike amplifiers for larger bands of greater sound level. quotations on request.
THE ISOTOPE Pocket. Signal Generator. This miracle radio and television
fault-finder carries In pocket like pen. 39/6 complete with comp'. hensive oper-
ating instructions.
PHOTOGRAPHIC FLASH GUN.-Components and circuit for home construction.
Send for price list.
MAGNETIC RECORDING COMPONENTS.-Tape, wire, motors, record and
playback heads, erase heads.. conversion kits for radiograms and portable gramo-
phones. Send 2Id. stamp for price list, mentioning RECORMEG.

PARK RADIO OF MANOR PARK
783, ROMFORD ROAD, LONDON, E.12
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We've been
painting the Lily!

... we've been gilding refined gold!
When people told us, as they regularly did, that our Flamemaster Hand Torch
was the finest and handiest tool of its kind in the world, we thanked them
blandly. And all the while we were quietly playing about with the design in
order to make it finer and handier ...
The outcome of this conspiracy is the Flamemaster Mark II. Here are its
recognition points.

1. We've added an inch in length to the

neck, because we find that gives better

balance, particularly when large flames

are used.

2. The aluminium -alloy die-cast body

is that much stronger than the pressing

previously employed.

3. The pilot -jet adjustment has been

improved to withstand leakage even at

really high pressure.

A

4. The Maxiflame jet unit is now capable

of burning propane and methane (natural

gas) in addition to butane and coal gas.

That's the Flamemaster Mark II-very

much at your service for brazing, hard -

soldering, glass working, or flame heating

of all descriptions. The built-in econo-

miser, the interchangeable flame units,

the oxygen -air mixer and all the available

attachments remain . . . as good as ever.

PRODUCT CHANCE BROTHERS LIMITED, Dept. F20, Lighthouse Works, Smethwick 40, Birmingham.

Tel: West Bromwich 1824. London Office : 28 St. James's Square, S.W.1. Tel: Whitehall 6002.

410aWITH tot.

MASON MASTER
Concrete, brick marble and tiles-you can drill all building
materials in half the time with a Mason Master. The excep-
tionally hard and sharp Tungsten Carbide Tip ensures effort-
less and rapid penetration, eliminates vibration and gives
infinitely longer life without wear or abrasion.
PLASTIC RYNPLUGS and ",Mason Master" Drill Bits
for an ideal combination. Easily cut with penknife.
Moisture and chemical proof. Send for free samples.
Write for illustrated booklet 'L.' Agents in most countries
JOHN M. PERKINS & SMITH LTD.
LONDON ROAD WORKS, BRAUKSTON, NEAR RUGBY, ENGLAND
Telephone : Braunston 233 Telegrams t Drills, Braunston, Rugby

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

MAKE YOUR OWN

Flexible Rubber Moulds
for perfect detail and repetition casting.

ELASTOMOLD is high quality synthetic rubber for making flexible moulds that
faithfully reproduce the most minute details of ornamentation and surface texture.
ELASTOMOLD is permanent and ideal for repetition casting of plaques, bookends,
ashtrays, and arc 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. Casts can be taken from moulds quickly without
damage to fine detail.

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

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

510P/
Have you remembered
to enter your model
for this year's

'MODEL
ENGINEER'
EXHIBITION
20th/29th OCTOBER

1952

Held from 20th to 29th October in the New Horticul-
tural Hall, London, this is your opportunity to show
your model to, and in competition with, enthusiasts
from all over the world. Valuable prizes are awarded
for winning entries. Do not delay, send for full details
to -day.

Post this coupon to the
Exhibition Manager,
23, Great Queen St.

W.C.2.
A stamp on an un-

sealed envelope is
sufficient.

I Please send me full details and competition entry forms
*SHIP & GENERAL ENGINEERING

for the AIRCRAFT section

of the 1952 'Model Engineer' Exhibition.

NAME

ADDRESS.

*Delete which is not applicable
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CLYDESDALE--
Bargains in Ex -Service Radio and Electronic Equipment I

HYDRAULIC PUMP. Made in U.S.A.
Input : 24 volts D.C. 16 amp. Cap. 3 galls. per min.
600 lb. per sq. in. Intermittent operation. Diin.
13 x 6 x 5t ins.
CLYDESDALEONLY 'S

5PRICE2/6d. CARRIAGE
ID

SYNCHRONOUS MOTOR
Operating on 100-120 volts or 200-240 volts A.C. mains.
Ideal for models, recorders, etc. 4 hole fixing (with fixing
screws). Spindle eta.: in. ; length I I ins. Speed
1,500 r.p.m.
CLYDESDALE'S
PRICE ONLY 27/6d.
U.S.A. METAL (MINE) DETECTOR.
Indicates metal by both sound and sight.
Comprising : BC -I 141-C 3 valve amplifier, valves 211N5's,
1/106, in canvas carrying case. Exploring assembly consists

of Search Coil, handle, headphones and Control Box con-
taining Visual Indicator, test button, compensator and
on -off switch, batteries (NOT SUPPLIED), L.T. 1.5 volts,
H.T. 90-100 volts. The whole contained in Chest Ch156, a
strong wooden suitcase type box, with metal handle,
size 27/ x x 92 ins. Used, good condition.

PRICE
CLYDESDALEONLY 'S

£1 0.0.0.
CARRIA

PAIDGE

POST
PAID

BC -625-A.

POWER SUPPLY UNIT
NO. 7.

For charging 6 volt accumu-
lators by hand.
Designed for the WS -21,
a stout metal case, dim.
17 x 10) x 7j ins., with de-
tachable lid, containing hand
driven generator with gear-
i n g mechanism, which
delivers 6 volts D.C. at
4 amps., also 6 volt cut-out
end battery clamp.
CLYDESDALE'S r2.5.0
PRICE ONLY d4
EACH CARRIAGE PAID

COOLANT PUMP BY
PACKARD U.S.A.

A turbine type pump,
directly driven from semi -
ball point. splined socket (by
motor not supplied), clock-
wise rotation.
CLYDESDALE 'SA ni6d.
PRICE ONLY Ty

CARRIAGE
PAID

NEW LIST No. 8B
Giving details and illus.
tr at ions of ex -service
items and cancelling all
previous lists and

pplements.
NOW READY

PRICE 1/6
Price credited on first
purchase of 101- or over,

SHADED POLE MOTORS. For 2301250 volt, 50 cycle.
A.G. mains.

H.313, 11100 h.p., 1,500 r.p.m., wgt. 511b. Each £111510
H.314, 11100 h.p., 1,500 r.p.m., wgt. 41b. Each £11716
H.32I, SR.I , 3,000 r.p.m., wgt. 2116. Each £111216
H.322, SR.2, 2,000 r.p.m., wgt. 111b, Each £11510
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 25/.

Connection data supplied.
Ex U.S.A.A.F. in original carton, Combined Pressure
and Vacuum Pump.
137(13798 made by G.M.C.1Delco (U.S.A.) 24v. D.C. I I.2A.
6,600 r.p.m. h.p. motor, with vacuum and pressure
pumps, whole assembly 12 x 7) x 7 ins. Shock mtd.
CLYDESDALE'S
PRICE ONLY £4.4.0. CARRIAGE

PAID

Order direct from :-
YCLYDESDALE CO.SUPPLLTD.

Phone : South 2706/9 Branches in Scotland, England

2, BRIDGE STREET
GLASGOW - C.5
and Northern Ireland.

SENSATIONAL TAPE RECORDING
INVENTION BY QUALTAPE

ENGINEERS

Your Radio or Radio Gramophone can now be used in conjunction
with the Qualtape Deck and Preamplifier. Radio and Records
faithfully and perfectly recorded, without use of Microphone and
whilst listening. Reproduction is guaranteed equal to your
radio. Microphone jack is provided for other purposes. Wow
is non-existent. Post Card brings illustrated brochure and details
of all Qualtape manufactures. Demonstrations by appointment.

Price £13 : 13 : 0

Address : DEPT. P.A.

ELECTRONIC SERVICE
(Hallamshire) LTD.

BUTTON LANE SHEFFIELD
Telephone: Sheffield 21690

Army Carbon Microphones with handle
and switch, 519. Trans, 416,

Microammeters, 2in., 0-500, 1416.

Polished Black Ebonite Panels, 161in. x
7in. x Iin., 3I-.
lie. Cast all. Pulleys, takes lin. spindle,
double groove, 1/6.

Powerful, Small Blower Motors, 24 v.
A.C.ID.C., 141-. ,

Transformers. Input 2001240 v. Sec.
tapped 3-4-5-6- 8-9-10-12ii 15-18-20-24-30
volts at 2 amps., 2116. 12 months' guar-
antee.

Selenium Rectifiers F. W. 12-6 volt, 3A.,
1416. 4A., 261-. 6A., 301, /A., 516.
H. W., 250 v.1120 mA., 91-.

Miniature Motors, 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., 816. D.P. Make and
Break, 816. Any combination or
voltage can be supplied at varying
prices.

24 v. A.C.ID.C. Motors Olin. x 21in.,
1316. Very powerful.

110 v. A.C.ID.C. Reversible Motors
3Iin. x 2lin., 15I-.
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 tin. x tin., 116.

(Minimum 4.)

/ h.p. B.T.H. A.C. Motors, 1,425 R.P.M.
£41101-. Carriage extra.

Ali Carriage Paid.

THE RADIO &
ELECTRICAL MART,
2538, Portobello Road,

London, W.Il.
Park 6026.

MAKE MONEY -making casts

with VINAMOLD
A grand spare -time occupation

WITHOUT any 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 used 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 for full details and instructions.

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

LTD

11 Whitworth Street, Manchester, 1. Tel: Cen. 7031-2 out Cen. 1000

BRITAIN'S LEADING STOCKISTS AND DISTRIBUTORS:
" PERSPEX " (Acrylic) sheet, rod :rid 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

SCOTCH BOY
THE ORIGINAL

'Wile TAPE

for 1,0011,001 sealing, mending
& fastening jobs

Scotch Boy Tape mends books,
plastic materials, toys and
models, broken tool handles ...
seals parcels .. , holds snapshots
in albums.

When buying, look for the
Scotch Boy Trade Mark and the
handy red plastic Dispenser.
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M095 ---HIRE PURCHASE SPECIALISTS
We reproduce below one of our lists which details cash and hire-
purchase terms on our range of electric tools. Similar lists are
available for gramophone equipment, magnetic tape recording,
high fidelity loudspeakers, amplifier kits, test instruments, etc.
Send S.A.E. for any or all of these.

ELECTRIC TOOLS
Rel. Item

HANDY UTILITY

Cash Deposit 12 Monthly
Payments

LI in. Portable Drill (HUI) £6 19 4916 10110
L2 Vertical Bench Stand (HU2300) £3 7 6
L3 HUI and HU2300 LIO 7 0 671. 151-
L4 HUI Horizontal Bench Stand

(HU2302) 17 6
L5 HUI and HU2302 E7 17 0 571- 1118
L5 Complete lin. Drill Kit in Metal

Cab. (HU1004) El I IS 0 751- 1618

L7 din. Portable Drill (1-1U20) E12 7 6 7716 1716

L8 HU20 Vertical Bench Stand
(HU2301) LS 10 0 30/. 101-

L9 14U20 and HU2301 £17 17 6 ES 17 6 2314
Ll0 Sin. Sander and Polisher (HUM) E9 17 6 5716 151-

LI 1 Buffing/Polishing Kit (HU1002) 19 6
L12 6in. Electric Saw (HU60) 1E17 5 0 ES 5 0 2314

WOLF
L13 6in. Bench Grinder (TG6) EIS IS 0 15 IS 0 201-
L14 Flex. Shaft Grinder (FF2) E29 10 0 E9 10 0 3814
LI 5 din. Drill (NW34C) £15 15 0 IS 0 201-
LI6 Set of BSA High Speed Drills 13 11

L17 Burgoyne Solder Gun E3 19 6 1916 814
L18 Burgoyne Spare Bits, 10 for 7 6
L19 EKCO Solder Pencil for fine work

6 or 12v. (spares available) LI 1 0

L23 ADCOLA 311 6in. Std. Bit Soldering
Iron El 2 6

L21 ADCOLA tin. do. LI 5 0

Please add carriage and packing for all items.

E & G MAIL ORDER SUPPLY Co., The Radio Centre,

33, TOTTENHAM COURT ROAD, LONDON, W.I.

HIGHSTONE UTILITIES
Meters. -10 v., Slim Rectifier (A.C.), in
wooden carrying case, 14/8 15 v., 21111.,
info., 913 ; 150 v., 2in., m/c.. 10/- ; 3.5 amp.
21n.. T.C., 6/- : 4 amp., 211n., T.C., in case
with switch, 9/6 100 mrA. 2in., mic., 7/6 ;
Meter Movements. Units containing 2-500
microamps, flf-. post 8d. 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;-,
post 8d. BELLS for use with either the
above or batteries. 61- post 6d. BUZZERS,
3,9, or Heavy Duty. 416. post 5d.
Ex -ILA -F. -2 -valve (2 volt) Microphone
Amplifiers, as used in 'plane inter -coo.,
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 2%.-. Useful wooden box
with partitions to hold amplifier, 21- extra.
Ditto, loss valves, 10,-. One valve ampli-
fier, complete with' valve. 10/6, post 1/6.
Hand Microphones, with switch in handle.
and lead, 416. Tenney, 13/, Similar instru-
ment, moving coil. 7/6. All post 9d.
Mike Buttons (carbon). 2,-. Moving Coil,
416. Transformers, 5/-. All post 4d. each.
Sparking Plug Neon Testers, with vest-
pocket clip, 3/3, or with gauge, 318. post 3d.
S.D.C. Neon Indicator Lamps, for use on
maim to show " live " side of switches, etc.,
316. post 4d. Neon Indicator, complete
with condenser, pencil type with vest-pocket
clip, 718, post 5d. Soldering Irons. -Our
new streamlined iron is fitted with a curved
pencil bit, 200250v. 50 watts, 1116. Standard
Iron with adjustable bit, 200,250 v., 80 watts,
13,6. Heavy Duty Iron, 150 watts. 16'8.
all post 6d.
Crystal Sets. Our latest model is a real
radio receiver, fitted with a permanent
crystal detector. Have a set in your own
room, 1216. post 8d. De Luxe Receiver, in
polished oak cabinet, 1813. post 1/-. Spare
Permanent Detectors. 2:- each. When
ordered separately. 26 : with clips and
screws, 2/10. post 3d. Ileadphones, brand
new, S. G. Brown, G.E.C.. etc.. 151-, 23/, and
super -sensitive. 30/- a pair, post 8d. New
Headphones, 10/- a pair. Balanced arma-
ture type (very sensitive). 1216 a pair.
Both post 8d. New Single Earpieces.
3/6. Bal. armature type, 4,16: ex R.A.F.
earpiece, 2/6. post 4d. Headphones, in
good order, 6/- (better quality, 7/6). all
post 64. (All Headphones listed are
suitable for use with our Crystal Sets.)
Money refunded if not completely satisfied.

HIGHSTONE UTILITIES
58, NEW IVANSTEAD, LONDON, E.11.
New illustrated List sent on request with
lid. stamp and S.A.E. Letters only.

THE Replaceable faces of non-inflam-

HOR strength. Retains shape and
mable cellulose. High impact

never damages the work. Solid
steel hammer body with knurled

face - retaining pegs at
both ends. Standard
Hammer has cylindrical
faces. Six weights (4ozs.

to 2 lbs.). Dome, cone, taper, or wedge shapes also supplied. Ideal
for machine shop use and general assembly work. Write for details.

=SLIDE
;_-_RULES
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have been used by the
Engineers and Surveyors

responsible for the world's
most famous constructions.

The more important your work
the greater the necessity for

Reliable and Accurate Instruments.
Insist on using only Thornton's for

complete satisfaction. Illustrated cata-
logue sent post free on request.

A. G. THO R_I\J TO N LTD
titalutezg 7774-Vudinxezt Specca4at4

WYT4-FNJNAWE, MANC EfTE R_
Tel: WYThenshawe 2277 (4 lines)

NEW/

SOFT HAMMER

THOR HAMMER CO., SALOP STREET,
BIRMINGHAM, ENGLAND. 'Phone : VICtoria 0987-8.

THE TECHNICAL SERVICES CO
SHRUBLAND WORKS  BANSTEAD, SURREY.
Here is an opportunity for the amateur
engineer to acquire a precision Bi-metal
Thermostat controlling A.C. currents of
I Amp within the temperature range 50
degrees to 200 degrees Fahrenheit. The
range of application is wide and includes :
Temp. warning devices, control of small
ovens, incubators, Electric Blankets, etc.
ASBESTOS FLEXIBLE HEATING
CORD. II- per yard. In the following
resistances : 15, 25, 200, 400 Ohms per
yard. For Electric Blankets, Small Ovens,
experimental heating.
DRAWING AND INSTRUCTIONS
for the construction of 60in. x 30in Electric
Blanket. 2/6 each.
ASBESTOS SLAG WOOL. II- per lb.
THREE HEAT SERIES PARALLEL LINE -CORD SWITCHES.
250v. 716 each.
iin. FINE SILVER -TIPPED CONTACT SCREWS. 6d. each
BI -METAL. 6in. wide x .036in. 401- per lb.

FOR SUMMER
SAILING

There is nothing which reflects
the modeller's skill to better
advantage than model boat
building. Modelcraft offer a
fine series of plans for yachts
of all types, launches, etc. The
following selection (from the
Modelcraft List, II-, post free;
with refund voucher) is typical.

`KESTREL'
24M. yacht. Plan includes
treatise on building and
sailing

INTERNATIONAL
'M ' CLASS Racing Yacht
`OSPREY '
50in. model IS/.
'MERLIN '
36in. Y.A. model ... 10/6

DAYTONA ' Motor Cruiser
33in. model ... ... 1216

516

Add for postage and packing

MODELCRAFT
77 (1.), GROSVENOR RD., LONDON 8.W.1
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EXPERT ADVICE ON YOUR CAREER
144 -PAGE BOOK -Free!

...

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. ...

FREE CONFIDENTIAL ADVICE FORM.
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

At what age did you leave school

What were your strongest subjects at school

Have you attended classes since leaving school

Have you any knowledge of technical subjects ? (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 ?

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 haurs 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)

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.

I
1 THE HANDBOOK AND PERSONAL ADVICE ARE FREE & WITHOUT OBLICATION

8

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

4I0A, SHAKESPEARE HOUSE, J7/I9, STRATFORD PLACE, LONDON W.I.

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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JULY, 1952
VOL. XIX
No, 223

PRACTICAL EDITOR

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

FAIR COMMENT By The Editor

OUR £200 COMPETITION
AVERY large entry indeed has been

received in each of the three
sections of our k20o compe-

tition, announced in the April issue and
which closed just as this issue goes to press.
Each entry will be carefully scrutinised
and judged on its merits, and we shall
do our utmost to complete the judging
in time to announce the result in next
month's issue. We shall make a selection
from the unsuccessful prizewinners and
publish their entries. Senders of those
entries will receive payment at our
standard rates.

ELECTRICITY DIRECT FROM
COAL -GAS

IF a new patented process lives up to
its claims, power plants may soon

be generating electricity without first
generating steam. And combination
plants may be able to generate electricity
with both steam and gas, and also
produce gas from coal. Such achieve-
ments may follow development work
which has resulted in a patented process
that claims to convert producer gas
directly to electrical energy-by means
of a " fuel cell."

The process has the claimed high
overall efficiency of almost 6o per cent.
It is said to produce 0.5 to 0.9 volts per
individual cell in a conversion unit which
contains a series of such cells. Within
the conversion unit, a high -melting glass
solid electrolyte (sodium silicate, mona-
zite sand, tungsten trioxide, and sodium -
carbonate) separates an anode chamber
(iron -magnetite) from a cathode chamber
(iron -iron oxide). The electrical con-
version in the unit proceeds briefly as
follows :

Air is fed into the anode chamber at
high temperature. At the same time,
producer gas (carbon monoxide and
hydrogen produced by the burning of
coal) is fed through the cathode chamber.
Oxygen from the air reacts with the iron
to maintain a state of oxidation. The iron
oxide at the anode picks up electrons, so
that oxide ions are released into the solid
electrolyte. At the cathode, oxide ions are
discharged to release electrons and oxi-
dise the electrode to a still higher oxide
of iron. As producer gas circulates in the
cathode it combines with the higher
oxide so that the carbon monoxide in the
producer gas changes to carbon dioxide ;

the hydrogen oxidises to water, and the
higher oxide is reduced.

It is claimed that the energy produced
by this inter -reaction generates electricity
in the conversion unit. The system ap-
pears to be adaptable to liquid hydro-
carbons-such as methane-as well as
to coal.

UNDERGROUND GASIFICATION
OF COAL

AFTER four years of extensive experi-
ments made by the Bureau of

Mines at Gorgas, Alabama, it has been
proved that coal-as it lies underground
-can be changed to a gas suitable for
driving gas turbines and generating
steam.

During one experiment, two gas tur-
bines were installed and operated for too
hours on combustible gases captured from
the burning coal. The energy produced
by the turbines was used to compress air
and send it back underground to the
gasification system. In commercial
operations this excess energy would be
produced for useful purposes.

Underground gasification of coal can
be applied in three ways : by the com-
plete combustion of coal underground
with air and utilising the heat energy in
gas turbines or in raising steam ; by the
production of producer gas with air and
utilisation of the gas in gas turbines ; and
by production of synthetic gas by gasi-
fication of coal with oxygen and steam,
and use of the gas in the manufacture of
synthetic liquid fuels or organic chemicals.

PLATING PLASTICS
ANEW technique for obtaining

metallic finishes on plastic that
involves a high vacuum metal-evapora-

SUBSCRIPTION RATES
including postage for. one year

Inland - - - - I4s. per annum.
Abroad - - - - I4s. per annum.
Canada - - - - 13s. per annum.
Editorial and Advertisement Office : " Practical

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

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

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

Copyright in all drawings, photographs and'
articles published in " Practical Mechanics is

specially reserved throughout the countries
signatory to  the Berne Convention and the
U.S.A. Reproductions or imitations of any of

these are therefore expressly forbidden.

tion process is proving superior to
electro-plating and silver -reduction plat-
ing methods, and is effecting economies
through lowered processing costs, im-
proved product quality, and an increase
in scope of application.

Three operators constitute total per-
sonnel for continuous production. Rate
of production is dependent on dimensions
of the object to be plated. In application .
the end -result consists of a sandwich of
metal between two layers of lacquer and
is achieved in three major steps. The
object is first coated with a prime coat of
lacquer to provide a suitable base or
undercoat on which to evaporate the
metal. The metallic film is then applied
by high vacuum evaporation. Finally, a
second coat of lacquer is applied to
protect the thin metal film. The under-
coat seals the pores in the base material
and its application is preceded by a
thorough cleaning of all surfaces with a
suitable detergent. Both under- and
top -coat are applied by an automatic
dipping and drying process. The metal
to be deposited is vaporised inside a
highly evacuated chamber. &cause there
is no air to impede the movement of the
metallic vapour, it travels in a straight
line from the point of evaporation until it
contacts the surface on whicu it can
condense, thus forming thereon a visible
surface that has all the normal charac-
teristics of the metal itself.

DE -RUSTING PROCESS
AN alkaline de -rusting process for

steel, cast iron, malleable iron,
and other iron alloys has been developed,
unique in that no acid is required,
thereby eliminating subsequent rusting,
acid effect on the base metal, and possible
corrosion to surrounding equipment.
It is also claimed to be considerably
faster than acid de -rusting methods_

Operation is simple. Parts are im-
mersed in the solution and electrically
charged as cathodes for a period varying
from a few seconds to several minutes,
depending on current density and the
condition of the metal. A wide range
of current density can be employed,
ranging from five to several hundred
amps. per sq. ft. The bath is controlled
by titration. The finished parts are
bright and clean. Longer treatment does
not result in any attack on the bae
metal, precluding close supervision of
the process. F.J.C.
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The completed hedge trimmer reach, for use.

PRIVET hedge trimming is always a
tedious job, and if the hedge happens
to be a long one many hours' work

are necessary to keep the hedge in good shape
during the summer.

The electric hedge trimmer, as shown in
Fig. t, is easy to construct, and if made from
ex -Government materials may be built for
less than the cost of a good pair of hand shears.

During two years' use on our rather

well and saved a considerable amount of
time and energy. After dismantling for
photographing and oiling, the machine is still
good for many years' service.

The following instructions and dimensions
are for converting a 24 -volt blower (Fig. 2).
These blowers may be obtained from most
shops dealing in ex -Government surplus, and
from advertisers in PRACTICAL MECHANICS, at
prices from 12s. 6d. each. When purchasing
a blower try to get one similar to Fig. 2, and
make sure the fan revolves freely, or have it
tested.

Dismantle the blower casing and remove
the fan, then wire the motor temporarily and
run to check direction of rotation. If opposite
to that indicated in Fig. 5, check the wires and
reverse the direction of the current in the
armature A and B (Fig 3).

The Toothed Disc and Cutter
The circular disc marked out on a piece

of to- or 12 -gauge mild steel sheet (Fig. 4).
Cut out the 41in. diameter, drill and counter -

AN ELECTRIC
HEDGE TRIMMER
A Labour-saving Machine for the Garden

sink the tin. diameter holes, using the back -
plate from the blower as a drilling jig for
spacing, etc. Drill the 5/16in. diameter holes
and cut out the slots with a hacksaw ; dress
off, smooth and file a radius on the ends of the
teeth. Sharpen the cutting edges about 2 deg.
where marked. This disc may now be
assembled to the motor, using the original

Fig. 2.-The blower unit before conversion.

Fig. 3.-Circuit diagram.

four countersunk screws. If the heads protrude,
countersink until they are flush.

The cutter should now be marked out on
14- or i6 -gauge mild steel. A piece of stainless
steel would be better if available (Fig. 5).
Drill a +in. diameter hole in the centre, cut
out or grind to shape, and sharpen the edges
about 2 deg. where marked. Fasten the fan to
the cutter with a in. nut and bolt, and mark
off the shape to be cut away ;
detach and cut to shape with
a hacksaw, leaving a boss in -
the centre 7/16in. high. Fit
together with the in. bolt

Fig. r. - (Left)
The cutting side -
of the trimmer,
showing the 44 '-
shaped cutter Dia

blade.

By F. H. N.

and drill the kin. diameter rivet holes on a
tin. pitch circle.

Rivet together with countersunk rivets on
the back face and file off flat. The cutter may
now be mounted in position, but it is advisable
to replace the existing grub screws with set-
screws. This will facilitate easy removal for
adjustment, and flats should be filed on the
motor spindle to suit.

Setting the Blades
Set the blades as close to the disc as possible,

bending the disc blades slightly if necessary.
The gap must be the same in any position,
the cutting edges meeting in a similar manner
to a pair of shears. To prevent any chance of
the cutter coming off, drill a 3 /32in. diameter

4s;

Cut away part
of fan

.....

Cutting edge

Fig. 5.-How to mark out the shape of the
steel cutter.

hole through the shaft and boss and insert
a split pin.

The handle is made from a piece of
diameter steel or aluminium tube 8kin. long.
Swage the end for a distance of tin., round
off, and drill a lin. diameter hole 5/16in. from ,

the swaged end. Drill a gin. diameter hole
On. from the swaged end for the wire to
pass through and remove all burrs. Fit a 7in.

Fig. 4. - (Right)
The dimensions of
the toothed cutting

disc.

k)

/4 Cutting edges

"-%5 Dia on 2.5,i;
/ pitch circle

4 24 Dia. c..sunk
holes

Drill off back plate
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length of fin. diameter hose to provide a good
grip, and allow the rubber to protrude below
the steel to make sure the electric wire will
not chafe.

The clip and switch holder may be bent
from a piece of 18 -gauge aluminium or
duralumin, tin. wide and t6Ain. long (Fig. 6).
Bend to shape in a vice and round the motor
or a circular object about zlin. diameter, then
mark off the holes and drill for the bolt and
switch. Assemble on the motor with a }in.
bolt tin. long ; nip up tight and measure for
the distance marked X. Cut a distance -piece
from lin. or lin. diameter tube and adjust
this as required to hold the motor and handle
securely at any desired angle.

Assemble the handle, clip and switch
complete to the rest of the machine, and the
trimmer is ready for wiring.

Connections
The motor being series wound will have

one wire from the fields and one from a brush.

Pass the wires through the handle, breaking
one wire at the switch ; fit a two -pin plug (or
a type not used in the home to prevent
accidental use on a high voltage). Use a
flexible twin -rubber cable of about 3 amps.
which can be plugged in to a transformer at
approximately 35 to 45 volts A.C., or if D.C.

Handle 3/8 Hole for wire

current is available, 25 to 35 volts will be
suitable. This overrunning is necessary to
obtain sufficient power with light weight.

It is not advisable to run the trimmer from
an auto -transformer or through a 450 -watt
resistance, because when cutting a wet hedge
there would be danger of an electric shock.

The machine is used
in a slow, sweeping
movement, tilting the cut-
ting plate slightly in the
direction of the cut. The
comb gathers in all the
straggling ends, leaving a
neatly trimmed hedge. The
trimmer can be used to cut
long grass and the edges of
the lawn, but care must be
used to make sure stones
are not gathered by the
blade. Always dry the
machine after use.

Fig. 6.-Details of the clip and switch holder.

The Stolen Railway
How the Various Parts of the Birr and Portumna Railway were Dismantled and Used for Other Purposes

THE Birr and Portumna Railway was one
of several in Ireland which were
known as Baronial Railways ; not be-

cause they were owned or run by noble
lords, but because the " barony," or section
of a county, in which they were operated,
guaranteed to make up to the parent
line (in this case the Great Southern
and Western Railway) any loss that
it might suffer because of lack of pas-
sengers or goods traffic. The Baronial
Railways were laid down in the first place
in a wave of optimism when everybody
thought that the great main lines would so
help agriculture and commerce that the
" barony " lines would pay sooner or later.

The B. and P. was intended to take the
produce of King's County to the river at
Portumna, and ship it down to Limerick for
export or to feed the city, and bring back
imported goods. But something went wrong.
It was not motor -traction cutting into rail
traffic, because we had no motors in those
days. The loss of passenger traffic because
people used bicycles, which were becoming
popular from 1890 onwards, could not have
affected the goods traffic, which was the
mainstay of the line. Probably the cause
was just hard times in agriculture.

The " barony " announced that it could not
make up the losses, and the G. S. and W.
Railway said that it would not carry the loss
by itself, and shut up the line. It withdrew
all rolling stock, the stationmaster, porters
and goods yard men (at least six in all)
from Portumna, two or three more from an
intermediate station, and the line ceased to
exist as a way by rail.

Removing the Permanent Way
At the Birr end nothing happened. The

rails and sleepers and switches just stayed
there, as if a train could start off for Por-
tumna at any minute, but a few miles out
in the country the line began to fade away.
There was a good bit to fade, too, for it was
standard Irish gauge, 5ft. 3in., with flat-
bottomed rails held down to massive sleepers
by dog -spikes and held together by fish-
plates and nuts and bolts-we had no flash -
welding in those days. Also, with flat-
bottomed rails there are many more sleepers
to the mile than with bull -heads.

By C. G. GREY

The first thing that began to disappear was
the ballast between the sleepers. Local
farmers found that it made fine metal for
farm roads, and I have a notion that a good
deal of it was " adopted " by local road -con-
tractors, who used it on the barony's roads.

Then bright lads with big spanners started
taking off fishplates. Nuts and bolts and
pieces of iron of those sizes are surprisingly
useful about farms, and were quite saleable
in neighbouring towns. Brawny blacksmiths
could hammer all sorts of things out of the
plates themselves. Then, naturally, came
the lifting of the rails and the extraction of
the dog -spikes. The big, heavy spikes also
made useful raw material for the local
smithies.

The rails were not so easy to transform,
but any farmer in a country where flat -
bottom rails are used knows that, when cut
to length, they make perfect gateposts. One
end of the gate is swung on hinges which are
bolted through holes in the web of the rail,
the other end slams up against the inside
(or top side) of the flat bottom, and the inside
(or bottom side) of the head of the rail
holds the bolt of the gate when shot forward.

The sleepers went easily, some for build-
ings, some just for firewood. There is
always plenty of use for creosoted timber.

That accounted for the permanent way,
but there was more to it than that. The
switches at Portumna and the intermediate
station were not much use, except as chunks
of iron, against which to wedge things, but
the rods and joints which worked them were
good, weldable and forgeable material.

'The stations, platforms, houses, offices and
odd buildings and sheds were little gold
mines. The windows disappeared before the
local small boys had a chance to smash
them, and doors, floors, rafters and joists
quickly found good homes. Naturally, the
slates and corrugated iron roofs were in
great demand. When once the depredations
began and people found that the local police
had no orders to interfere things went
quickly. In fact, I fancy, that sundry un-
considered trifles helped to add to the corn -

fort of the Royal Irish Constabulary barracks
round about.

The R.I.C. were a fine body of men,
absolutely honest, loyal and trustworthy, but
they were Irishmen and sportsmen, and so
were bandits in a mild way when they knew
that they were not harming anybody.

The stone edges or kerbs of the platforms
when pried loose with crowbars, made fine
doorsteps for houses or cow -sheds or stables,
and the bricks of the buildings, when there
were no roofs or insides to the walls, soon
came away with a little persuasion and were
made useful elsewhere.

The crowning jest concerned what had
been the greatest glory of the line-that was
the great water tank at Portumna, the ter-
minus. There the little saddle -tank engines
used to tank up. I suppose water from the
Shannon was cheaper than water at Birr,
and that was why they had that huge tank
there. I have no idea what it held, but it
looked very big and dignified at the ter-
minus. That disappeared, too.

The Water Tank
Years afterwards when the railway had all

gone and there was just a long, thin strip
of waste land, I was in an hotel in Portumna
and had a chat with the manager about the
way the whole railway had been stolen.
" But," said I, " it has always puzzled me
what became of the big water tank at this
end. It was rather on the big side for
loot " " Ye might well be askin' that,"
he said. " But believe me, sir, the people
round these parts never wasted a thing,
though some of it was terrible hard to
move." With that he cocked his eyes up out
of the window, and, following his line of
sight, there sure enough was the water tank
neatly built into the roof of the hotel stables
and wash -house. I suppose that he had also
installed the pump which brought the water
up from the Shannon.

Contrary to common belief, the Irish are
not a reckless, improvident breed. The Irish
farmer, as my friend the publican said, never
wastes a thing, and the taxpayers of the
barony saw that they got back full value for
their money that had in the past been spent
on the Birr and Portumna Railway.
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Aquarium
Equipmen

The Construction of Simple
Accessories, and the Care of

Aquaria

By DOUGLAS GOHM, F.Z.S., Author of "Tropical Fish'

WHILST most of the accessories and
equipment used by aquarists can be

purchased, it is usually cheaper and more
 satisfying to make them yourself.

Nets, for instance, can be made from old
nylon stockings, and .o any dimensions re-

,quired ; those obtainable from shops are
procurable only in standard sizes, and the
pockets, although quite strong, are not so
durable as nylon.

Rectangular nets are the better shape, as
they offer a large mouth area and leave no
possible escape path between the nets and
the interior corners of the tank, as do cir-
cular nets.

Net Frame
The frame and handle are made from one

length of 14 s.w.g. galvanised iron wire
which is formed to shape with a pair of
pliers (Fig. a). If more than one net is to
be made, a simple jig consisting of a board
with screws positioned at all the bends for
forming the wire around will make the job
easier and the nets consistent. The two free
'ends are clipped together with any odd piece
of tin and soldered. The frame is now com-
plete.

To make the net pocket obtain an old
nylon stocking and cut it carefully along the
seam. Make a pattern in paper, as in Fig. 2,
x and y being equal to frame sides, A equal
to the required depth, and pin it to the nylon
and cut-out. Sew edges A and B together;
a sewing machine will
make a neater and
stronger join, - but
hand sewing will do.

After the seams
have been sewn, turn
the pocket inside out
and resew the seam,
as Fig. 3.

T h e completed
pocket can now be
sewn to the frame, and
the net is ready for
use.

Nets for catching young and very small
fish can be made exactly as above, except
that the bottom of the pocket is cut off and
replaced with a piece of surgical oiled silk,
as in Fig. 4. This will ensure that a small

quantity of water always remains in the net
for the young fry to swim in whilst they are
being transferred from one tank to another.

Rubber Frame Edging
Glass laid on top of aquaria often col -

At last a standard British book on the
Subject, a volume for which thousands of
enthusiasts have been waiting-just pub-
lished-TROPICAL FISH IN THE
HOME, by Douglas Cohm, F.Z.S.
With a magnificent
range of colour
reproductions of
all the popular
breeds, and full
details for making
a success of this
most popular hob-
by. 30'- net from
all booksellers or
30,'8 post free
direct from C.
Arthur Pearson,
Ltd.,Tower House,
Southampton St.,
London, W.C.2.

lects condensatation and causes dampness
between the glass and aquarium frame which,

y

/ A

Fig. a (Left).-
Wire frame for a

net.

Fig. 2 (Above).- Paper
pattern for making a net.

in time, causes rust and destruction of the
paint.

To prevent this, obtain a length of rubber
tube equal in length to the internal peri-
meter of the tank frame, and cut it carefully

with a wet razor blade through one side only
and push it over the inside edge of the
frame. Now lay the glass top on this rubber
edge. This will cause collected water to
drain back into the tank without making the
frame wet (Fig. 5).

Another method is to make two clips from
wide aluminium strip to form a ledge

about tin. below the frame top on one
side of the aquarium only (Fig. 6). The glass
cover is then inclined at a slight angle so
that condensation runs back into the tank.
Simple Syphon

Sediment collecting on the bottom of the
aquarium can easily be removed with a
syphon.

The syphon simply consists of a piece of
rubber tube filled first with water from a
tap or by completely immersing it in the
aquarium. One end is then hung over the
side of the tank and into a bucket, the
other dipped into the tank. Care should be
taken to keep the tube full of water by
squeezing both ends between thumbs and
fingers until one end is in the water. It is

Fig. 3.-How the seams of he net material
are turned in and sewn.

Nylon

Oiled silk

Fig. 4.-The oiled silk pocket at the bottom
of the net.
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then held about 4in. away from the sandy
bottom of the tank. Water rushing out will
then take the sediment with it.

The water removed in this manner can be
filtered through a piece of fine muslin in
the form of a bag attached to the end of the
tube in the bucket by an elastic band. The
water can then be returned, quite clean, into
the tank.

Fig. 6

Fig. 5
/nner tube
strip

Fig. 7

Fig. 5.-Rubber edging for tank framing. Fig. 6.-Sloping glass
tank top. Fig. 7.-Rubber sealing band for a thermostat.

Repairing a Leak
Leaks are always a great inconvenience-

very slight ones should be given a chance
to cure themselves, but if after a few days
the leak persists action will have to be taken.

In almost every case it is advisable to
empty the tank, but if the leak is only slight
and the tank inconvenient to empty, the fol-
lowing method may be tried. First dig out

the cement between the glass
and frame for a distance
of approximately two inches
each side of the leak and
a quarter of an inch deep.
This can best be effected
with a hacksaw blade,
broken into two, the broken
edge will then have a
slight lip that will act as a
scoop small enough to go
between the glass and frame.

Next mix powdered red
lead with a very small
quantity of goldsize. When
the mass reaches the con-
sistency of a stiff dough it is

about ready to be forced into the cavity
made by removing the old cement. If this
should prove unsuccessful, it will be neces-
sary to first empty the tank and then carry
out the above directions.

An additional safeguard would then be to
run goldsize carefully along all the interior
corners, making absolutely sure first that the
interior is free from moisture. A fountain -
pen filler is a handy tool with which to apply
the goldsize.

Sealing a Thermostat
Thermostats are sometimes prone to give

trouble because of water seeping between the
top of the glass envelope and the plug carry-
ing the bi-metal strip. This can be pre-
vented by cutting a one -inch long strip from
an old cycle inner tube and stretching it over
a joint (Fig. 7).

Water seepage into the electric lamp
sockets of metal aquarium covers can be
cured also with a strip of inner tube pushed
over the socket- and rolled a little way on to
the lamp.

A Miniature D.C. Motor
Constructional Details of a Power Unit Suitable for a "00" Gauge Locomotive

THIS small motor can be made very
cheaply as only the " Eclipse " magnet
(costing 2s. 3d.) need be bought, the

other parts being made from scrap metal.
If the worker does not possess a lathe or other
suitable means of making parts perfectly
round, it is better to purchase the commu-
tator (cost. about 3s.), otherwise running
difficulties may be experienced. Beginning
with the armature, the laminations are made
from old transformer stampings or thin sheet
mild steel. Sufficient pieces are cut to make
the armature about 7/t6in. long, the number
of pieces depending on the thickness of metal
used. The diameter of the laminations
should be the same as a silver threepenny
piece. A hole is drilled, in the centre to

The finished motor is here shown about al times full size.

take a 3/32in. rod, and care should he taken
to ensure that the hole is dead central. When
cutting the laminations a metal cutting fret
saw is advised, using a template; a warding
file could also be used. After cutting the
laminations clamp them together on to the
spindle, the end laminations being punched
so that a firm fixture is made to the spindle.

The spindle, of 3/32in. dia. and Sin. -long
silver steel rod, is heated at one end in order
to file the bearing point, after which it can
be re -tempered,

By G. W. MARSH

Winding the Armature
The assembly is then lined with thin paper

and wound with 34 gauge enamel wire for
6v. working, or 38 gauge for 12v., as many
windings as possible being placed on each
pole piece, making certain that there are
equal turns on each. The windings should
be checked for insulation with the armature,
and the ends joined inner to outer of the
next; the three ends are then fixed to the
segments of the commutator, the whole being
sealed with balsa or similar cement.

Commutator
The commutator can be made from copper

tubing cut in three pieces
lengthways and stuck on a
piece of insulated rod through
which a central hole has been
bored to take the spindle. The
brass block, " A," should next
be made. This fits between the
pole pieces of the magnet, the
front side being flush with the
pole faces. It should be the
sante width as the magnet and
is drilled to take the spindle.
This block is filed to be a tight
fit inside the magnet, but not
too tight or the magnet may
split. Next, thin brass strips,
" B," are cut to shape and
soldered to the block "A " at
the centre, one each side of
magnet. Brass strips, " C,"
about x/i6in. thick, are

soldered to the pole pieces so that they rest
against the magnet face. -*

Assembling
The armature is then placed in position,

wrapping it with thin paper for clearance.
The pole pieces are then put in position and
held while brass strips B and C are soldered
together. The armature is then removed.
Brass strip " D " is next cut and a 3/32in.
hole drilled in the centre. The armature is
again placed in position, putting a fibre

washer between the commutator and strip
D, which is then soldered into position. Care
should be taken to see that the armature
assembly is positioned centrally between the
pole pieces.

Brushes
The brushes are cut from thin strip phos-

phor bronze or other springy metal. The
brushes are insulated from the frame by
fixing a piece of fibre or paxolin to strip C
and bolting the brushes to the insulated strip.
If required for three -rail working one of
the brushes is connected direct to the frame.

Carbon brushes can be used, small pieces
of brass or copper tubing serving as holders.
One end of each tube is threaded to take a
small bolt, the outside being 'also threaded
to take a clamping nut. These holders are
fixed to strips " C," one being insulated.

Armature lamination

Soldered to
Brass block C

A \ Brass
strip C(width of magnet)

Pole piece
iength of conduit
cut down centre

- Brush insulated
from frame

vow, I. cal I II,

Magnet
Soldered
to B

Pole
piece

Brass-strip
B thin

Worm drive
Commutator

Brush

Brass strip 0
(width of magnet)

Brush insulated
from frame

Side view of the motor and details of various
parts.

The smajl pieces of carbon (pencil lead will
do) can be spring loaded, adjustment being
made by the bolt to obtain the required
tension.
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The completed long -focus lens attachment.

IT may be wondered what the advantage
of a telephoto lens is, and this perhaps
should be explained first. Briefly,

such a lens gives a bigger image on the
camera film when snapping an object from
the same distance. The same is true with
long -focus lenses, as made clear in Fig. a.
The increase in dimensions of the image is
almost exactly proportional to the focal
length of the lens. For example, many popu-
lar cameras have a lens with a focal length
of 7.5 cm, If a 15 cm. lens is used the
image on the film will be twice as large in
each direction. Likewise, if a 22.5 cm. lens
were used, the image would be three times
as large in each direction, or occupy nine
times the area. There is, of course, no
need to keep to exact multiples, but a lens
which gives an image two or three times the
size of that obtained with the usual camera
lens is convenient.

The advantage achieved is well illustrated
in the two photographs. Both were taken
from the same position with the same
camera. In one the main point of interest
occupies insufficient area, and the road in
the foreground spoils the picture. (Had the
camera been tilted up a little, a considerable
area of blank sky would have been included.)
The lens used to take this picture was of
4in. focal length. The second picture was
taken with a lens of 9in. focal length, giving
an image slightly over twice the size in each
direction.

Some photographers possessing enlargers
may feel that they could take the important
part of the first photograph and enlarge it
up to the same size as the second! But
this is not so-in enlarging, detail is lost, and
much enlarging makes a very fuzzy picture.
Then again, some photographers only make
contact prints, and no enlarging is possible.
Furthermore, using a long -focus lens and
standing well back gives a much better per-
spective to buildings. While, when photo-
graphing distant scenes, ships at sea, in-
accessible architectural subjects, and so on, a
telephoto lens becomes invaluable.

Long -focus Lenses
Before describing how such an arrange-

ment can be made up, it is perhaps wise to
distinguish between long -focus and strictly
telephoto lenses. The long -focus lens in-
creases the size of the image, as already
described. Such lenses are easily obtainable
from dealers. That used in the attachment
to be described being of i8 cm. focal length,
with an iris giving apertures from F6.8 to

Simple Telephoto
Lenses

Notes on Their Construction and Fitting to a Camera
F36, and costing 25/-. The telephoto lens
proper, however, consists of a long tube
with three or more lenses arranged at various
points down it. This type costs £25 up-
wards, though a second-hand one in good
condition may be obtained for Leo to £15.
It is the long -focus type which is used here,
and the effect is almost exactly the same as
the telephoto. The difference does not lie in
the amount of magnification, or the quality
of the image, but in the fact that the corners
of the picture may be cut off slightly by the
tubing employed. (This does not arise in
the telephoto because the latter has a lens
at the camera -end of the tube, to spread the
light rays all over the film or plate.) The
longer the focal length of the lens used, the
more will corners of the picture be cut off.

Object photographed -'

6"Focal lengtb

Object twice size of that
obtaineci with 3inch /ens

Fig. 1.-The effect of using lenses of different
focal lengths.

Photograph taken with a lens of 4in. fecal
length.

By F. G. RAYER

The 18 cm. lens mentioned just cuts off the
extreme corners, the amount being so small
many people would not notice it. Actually,
this is no particular disadvantage.

Fitting to the Camera
Cheap box or folding cameras are not very

suitable for this type of lens because they
would have to be permanently modified.
However, film and plate reflex cameras and
plate cameras with a back screen for focus-
ing are quite inexpensive, second-hand.
These will have the lens screwed into a
flange. It is, therefore, only necessary to
unscrew the standard lens and screw in the
long -focus lens (which will give the tele-
photo effect). Similarly, the original lens can
be replaced whenever necessary. Cameras
with permanently fixed lenses are unsuitable.

The construction of the new assembly is
shown in Fig. 2. A tube is required to
screw into the flange which took the original
lens. These are available from dealers, being
known as extension tubes. An outer tube
slides over this tube, and has a slot cut at
an angle. A pin or screw is driven into a
small hole drilled in the inner tube. When
the outer tube is rotated, it therefore moves
backwards or forwards for focusing. The
tube illustrated was made from clean tin-
plate, rolled round a suitable object and
soldered. Brass, aluminium, or other tubing
would give a better finish.

The long -focus lens was fitted permanently
in the outer tube, being lightly soldered at
two or three points. The inside of the tube
was then carefully blackened to prevent
reflections.

Photograph taken from same spot using tame
camera, but fitted with gin. focal length lens.
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The length of the outer tube will depend
upon the exact items used. It is possible to
measure from the lens, not forgetting to in-
clude the camera itself. With the 18 cm.
lens used, a distance of 18 cm. was required
between film and lens. This was made up
by 7.5 cm. in the camera, plus t cm.
(approx.) for the screwed tube, plus 9.5 cm.
for the outer tube. If the focal length is
not known, hold the lens until a clear image
appears on the screen, then cut the tube to
a suitable length. Particular exactitude is
not required, since adjustment can be made
by the means described.

Focusing Details
With reflex cameras and cameras with a

rear -focusing screen of ground glass, the
image will be seen just as it will appear on
the film, and can be focused sharply by
turning the outer tube of the assembly. The
picture can then be taken.

With cameras not equipped with such
means, a scale of distances can be marked off
opposite the pin. Distances of zoft., 3oft.,

Thread to fib
camera

Inner tube
Outer tube

Broken sway to
show how inner
tube slips inside

Lens
assembly

Threaded or
soldered joint

Fig. 2.-Sectional view of extension tube
showing construction.

4oft.. soft., tooft., and " infinity " are sug-
gested. Positions for the markings can be
found by taking the film from the camera
and substituting a piece of ground glass,
fixed, undeveloped plate, or thin paper. The
lens is then focused on various objects at
suitable distances and settings marked. These

can then be returned to, when photograph-
ing, the user judging the distance of the
object photographed in the usual way. Again.'
complete accuracy is not required, though
the object will be rendered more sharply on
the negative when correctly in focus.

It should be noted that the focal length
given for lenses is usually for objects at
infinity (e.g.-far in the distance). To
photograph near objects the lens will have
to be moved away from the film. The
camera should therefore be tried out of
doors before the lens is finally fixed in the
tube. If not, it may afterwards be found
that the tube is too long to permit distant
objects to be brought into focus.

Exposures will be just as for the short -
focus lens originally used, that is, about

/tooth second at F8 during sunny, summer
weather, increasing to 1/5oth during weak
sunshine, and 1/25th for bright, winter days,
with an average 3o deg. Sch. speed film.
With poorer light, longer exposures or larger
apertures may be used, just as with the usual
lens.

CLAWS -BORING TOOLS
To the uninitiated the drilling of glass

seems to be regarded as a rather long
and tedious operation, calling for the

acquisition of expensive tools.
The following article describing the tools

and method employed by the writer for many
years may help to explode this fallacy, and
enable the reader to successfully undertake
any glass boring likely to be met with by
the amateur mechanic. In the early days of
wireless dozens of sets were made by the
writer, using kin. plate glass for the panels
instead of the usual drab looking black
ebonite usually employed.

The glass was first ground on one side with
flour emery powder and water. After drill-
ing the necessary holes the panel was then
stained on the ground side with spirit stain
in various colours or left plain ground
(frosted).

These panels presented a very attractive
appearance, especially so when glass control
knobs moulded from coloured glass were fitted
to the various controls. The writer still
has in his possession an old I2in. x 8in. x
kin. panel with zo holes-a relic of the days
when most of the sets components were
mounted directly on the back of the panel.

Shaping the Drills
The drills here described were made from

good quality silver steel, which may be
obtained in all sizes from I/32in. dia. Do
not be tempted to use broken drill shanks or
old files, as the quality of steel used by
different makers varies so much that it is
hardly worth the trouble of experimenting.
Silver steel can be obtained from any tool
dealers quite cheaply.

The small drill, Fig. t, is made from tin.
silver steel, and is used exclusively for cen-
tring the position of holes to be bored with
the drilling tool. The cutting edge is forged
to the same shape as a common drill, except
that the angle of A is slightly more acute
than drills intended for drilling metal.

The boring tool is forged from tin. steel
to the shape shown in Figs. 2 and 3, which
clearly show the form of the point of this
tool. Fig. 3 shows the sides of the tool
backed off to form a cutting edge the whole
length of the edge C.

Do not attempt to forge the steel below a
bright red heat, otherwise cracks may form,

ich will not show until they are hardened.

How to Make and Use Them
By W. T. CLAGUE

Hardening
To harden, heat quickly to a bright red

heat and plunge vertically into a strong
solution of salt and water. They may now
be ground to a keen edge, or if a grinder is
not available, file to shape before hardening

Fig.r.

Fig. 2

O

Fig. 3.

Fig. i.-A drill made from silver steel and
used for centring the position of holes.

Figs. 2 and 3.-The boring tool which is
forged from din. steel. The whole length of

C is a cutting edge.

and finish afterwards with a small carborun-
dum stone.

The drills thus hardened are now in a glass
hard condition, and must not be used for
drilling metal, owing to the fact that should
the drill bind in the hole it would be almost
certain to break, as the cutting edge is now
very brittle. For small holes up to 3/16in.
the form of drill shown in Fig. r may be
used to completely drill holes directly.

For holes 3/16in. to fin., first use the

small drill Fig. 1. Grip same securely in a
hand drill, and centre the hole position with
two or three slow turns of the hand drill, and
then complete the hole with the boring tool,
Fig. 3. When the point of the tool breaks
through it acts as a reamer and will ream out
the hole to the required size. When drilling,
apply only sufficient pressure to keep the drill
cutting, and turn slowly, about 6o turns per
minute, lubricating frequently with a copious
supply of a mixture of turpentine and
camphor.

This lubricant is very important, as the
camphor keeps the turpentine ice cold.

Do not continue drilling until the glass
borings have absorbed the lubricant, and
formed it into a paste, for at this stage the
drill will have become sufficiently hot to
have dulled the cutting edge ; keep the drill
flooded all the while drilling is proceeding.

Feed the drill, i.e. apply only sufficient
pressure to keep the drill cutting ; the right
feed and speed will soon be acquired. With
a little practice the right touch will enable
one to drill right through from one side.

It will soon be found that tin. holes may
be drilled through -4- plate glass in a couple
of minutes.

The tool shown in Fig. 3 may be used
alone to drill and ream holes, but requires
the hole position to be first located with the
drill shown in Fig. 1.

It may be of passing interest to mention
that one radio set built in the early 'twenties
had a glass panel on which the square holes
for the escutcheon plates were cut by drill-
ing a series of outline holes ; thirty 3/16in.
holes were required for the two escutcheon
plates. This panel was completed in just
over two hours, with a total of 36 holes.

It must be stated, however, that very
cheap and efficient glass drills-the " Glaze -
master "-are available from John S.
Perkins and Smith Ltd., Braunston, near
Rugby, in various sizes.

NEW AND FULLY REVISED EDITION (8th)

PRACTICAL MOTORISTS
ENCYCLOPAEDIA

17,6, or 18;'- by post from
George Newnes, Ltd., Tower House,
Southampton Street, Strand, W.C.2
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Simple Dividing Attachment
for a Lathe

A Simple Method for Use on an Amateur's Lathe

By G. MURRAY

ACCURATE dividing in the lathe norm-
ally requires the use of attachments
which in many cases are beyond the

amateur's limited resources, particularly if
the necessity for dividing only occurs occa-
sionally. The simple device to be described
here costs little to make, but enables a wide
range of dividing work to be done with
sufficient accuracy for most requirements. In
addition to the usual jobs, such as setting
out holes in flanges, etc., clock and instru-
ment dials can easily be graduated. The
writer has recently made a micrometer drum

Gradvations
back plate

Mandrel
to Carry

gear
wheel

Gear wheel
(60 teeth)

Pin inserter/ in
steady-shca fo
engage with gear

teeth

Fig. t.-Set-up for dividing the

for the cross -slide of his own lathe, divided
into zoo parts, so as to read thousandths of
an inch on the diameter of the work.

The principle underlying the device con-
sists in first marking the circumference of the
chuck back -plate with a convenient number
of accurately scribed divisions, and then
registering these marks against a fixed " ver-
nier " which is suitably graduated to give
the required number of divisions on the work.

Drill and tap 49,4 for (Ming screws vernier
plate

Paceus
OS Cluck

ije

Other dimensions
to suit lathe

7-1;^

Fig. 3.-Det.21 of termer support.

back -plate.

Marking the Back -plate
Fig. t shows a convenient method for

marking the " master " graduations on the
back -plate from a gear wheel, which may be
one of the change -wheels of the lathe. The
gear -wheel, which should of course be new
and accurately cut, is mounted on an arbour
and held in the chuck, supported 'by the tail -
stock centre. The length of the arbour
should be chosen so that the saddle (not
shown in the diagram) can be placed to the
left of the gear -wheel, allowing for about sin.
travel. To register the consecutive positions

of rotation of the gear-
wheel, a fixed steady
is adapted as shown in
Fig. t. A projecting
hardened steel pin is
driven into a hole
drilled in the top shoe
of the steady, the dia-
meter of the pin being

Pin such that it registers
firmly between t h e
gear teeth, without
backlash. The top

-- half of the steady,
being hinged, can be
lifted to enable the
gear -wheel (and with
it the chuck) to be
rotated a tooth at a
time. With the pin
firmly registered in
each tooth in turn, fine
clear lines are scribed
on the edge of the

back -plate by means of a sharp scriber held
in the tool -post. The graduations should be
numbered, by engraving or etching, on the
chuck in such a way that when it is rotated in
the normal direction increasing numbers come
against the register -point on the vernier.
(See Fig. 2.)

The choice of the number of divisions is
a matter of convenience, but 6o is a useful
number, since it is divisible by 2, 3, 4 and 5
and a large variety of different numbers can
be obtained directly. Other numbers of
divisions are obtained by means of inter-
changeable verniers fixed to the headstock
bearing as shown in Fig. 2. The method of
attachment shown in Fig. 3 allows the ver-
nier plates, which are, of course, curved to
fit the support, to be changed easily.
Verniers

Two types of verniers can be used, the first
of which is the " true " vernier, an example
of which is shown in Fig. 4. This works on
the well-known principle used in vernier
calipers, etc. In the example in Fig. 4 the
object is to subdivide each interval on the
main scale (on the chuck) into six parts. This
is done by making six divisions on the
vernier scale cover five divisions of the main
scale, as shown. As the main scale is moved
downwards rii6th of a division at a time, coin-

Bear/rig

Support /Vernier plate

Vernier plate

Support

Fig. 2.-Side elevation and plan of vernier
arrangement.

cidence between the graduations on the two
scales occurs at consecutive numbers on the
vernier. In general, if the number of sub-
divisions required is N, then N divisions on
the vernier should cover N -r divisions on the
main scale.

The second type of vernier, illustrated by
an example in Fig. 5, operates on a different
principle. As can be seen in the diagram,
every six divisions of the main scale corre-
spond to ten divisions of the vernier, to give
too divisions on the work. To operate this
type of vernier it is convenient to mark the
positions of every sixth graduation of the
main scale with chalk (marked X in the dia-
gram). Each such chalk -mark is brought
into coincidencewith each of the graduations
on the vernier in turn. The same principle
can be used to obtain almost any required
number of divisions in the work. To design
verniers of this type, divide the required
number of graduations on the work and the
number of graduations on the chuck by their

rt. clear
48,4

Beve(N

\I

6
5
4

360 3
2

0

Vernier

Chuck

Fig. 4.-Vernier for Fig. 5.-Vermer for too
36o divisions. divisions
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greatest common factor. The quotients give
the corresponding numbers of divisions on
the vernier and main scale respectively. In
the example:-

Required number = ioo
Number on chuck = 6o

H.C.F. = 20
so that
Number of divisions on

vernier = 100/20 = 5
Number of divisions on

chuck = 60/20 = 3
so that five divisions on the vernier should
cover three divisions on the chuck (or to to 6,
for convenience). Similarly:-

Required number = 64
Number on chuck = 6o

H.C.F. = 4
Number of divisions on

vernier = 64/4 = 16
Number of divisions on

chuck = 6o/4 = 15

In the graduations of verniers care must
be taken to avoid errors due to parallax. The
vernier should have a bevelled edge and be
set to slide gently over the main scale. To
mark a new vernier it is best to place a piece
of clean white paper between the vernier and
the chuck, and mark on this paper the posi-
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tions of the extreme graduations of the ver-
nier, lifted from the main scale. The paper
can then be removed and subdivided as
required, after which it is replaced and the
marks transferred to the blank vernier plate.
Vernier plates are easily made, and a very
few different plates enable a large variety
of divisions to be made. Thus, with 6o
divisions on the chuck, and the two verniers
shown in Figs. 4 and 5, the following num-
bers of divisions can be obtained: 2,3, 4, 5, 6,
8,.9, to, 12, 15, 18, 20, 24, 25. 30, 36, 45,
5o, 6o, 9o, too, 18o, 240 and 36o.

Method of Use
The work to be divided is held in the

chuck, or in such a way as to rotate with
the chuck, and the divisions are scribed by
a suitable tool held in the tool -post. For
cylindrical work the saddle is moved ; for
" face " work, such as clock and instrument
dials, the cross -slide is moved, and for conical
work the top -slide, set at the correct angle,
is moved. Since the tool must be withdrawn
every time a graduation is completed and
returned for the next one, it is convenient
to note the reading on the micrometer dials
of the lathe so that the tool can be brought
back to the same position, ensuring an even
depth of lines.

When dividing work, the chuck should of
course be rotated by hand, and to do this
accurately it is convenient to put the lathe in
low gear and pull round with the driving belt.
This gives accurate control for registering on
the vernier, and moreover reduces the liability
for the chuck to turn accidentally while a
mark is being scribed. If the scribing tool
is set at exact centre height, as it should be,
there is little tendency to accidental turning,
but if the mandrel is very free, or if there is
backlash, it may be advisable to arrange a
clamp, or temporarily to tighten the head-
stock bearings.

It is sometimes necessary or desirable to
mark some of the graduations on the work
with one vernier and the remainder with
another, or it may be desired to interpolate
between existing graduations. In such cases
care is required to ensure correct registering,
and this may involve turning the work slightly
in the chuck. To avoid this it is helpful to
provide means by which the vernier can be
shifted circumferentially, for example by
elongating the fixing holes in the vernier
plate. More ambitious workers may care to
provide slow-motion circumferential adjust-
ment of the vernier plate, and if such motion
is provided with a graduated dial, an almost
infinite variety of dividing work is possible:

Novel Sheet
By W, E.

MANY amateur mechanics must, at
some time or another, have come up
against the problem of cutting a

large irregular piece of sheet metal. The
usual method is to manipulate a hacksaw
so far as possible, and complete the work
with a hacksaw blade clamped in a pad -
saw type handle.

Users of this tool will have found in the

Handle fixing
bolts

4B.A. rod

Blade clamp
4 BA.

clearance hole

4
Clemperl (a )ropass through

hole in blade
packing

Alloy lj(x 0 I x I Steel or Alloy
0

4BA
tapped
Hacksewedf

groove

48A. bolt
- Spring

The completed metal cutter, and details of the
body and sliding block.

past that if the blade for any reason binds
upon the power stroke, it immediately snaps,
and the replacements on a big job can be
quite heavy.

Having been annoyed by this trouble
recently, I decided to try to modify the
ordinary pad -saw, and evolved the tool
described which, it will be found, completely
eliminates any breakage of blades. I found
that by giving support to the sides of the
blade at the point where it is actually in
contact with the material to be cut, it is
impossible to snap the blade. The easiest
way to give this support was a slotted block,
spring loaded, to press against the sheet.

Metal Cutter
CANNON

The way this has been arranged is shown
in the sketch.

Constructional Details
The tool can be made from scrap alloy

or steel. It is made in three main parts:
(t) the sliding block, (2) the body and (3) the
handle.

The body is drilled to take the guide rod
from either end if no drill long enough is
available. The slot for retaining the hack-
saw blade is cut with a hacksaw. The handle

is attached to the body by 4BA bolts passing
through the body. These can be bolted or
tapped.

The hole (a) through the body is to locate
the blade in position. The tension spring
is held at the front end of the body by a
4BA stud tapped in, and at the other end
by a small plate attached to the rod between
two nuts.

The sliding block, which is tapped to take
the 4BA rod, must be an easy fit along the
blade.

It will be found that as the handle is
brought up to and away from the material
being sawn the action of the spring will
hold the block in position.

No rigid dimensions are given as these
can be varied to suit the material available

A Powerful Electric Locomotive

The most powerful electric locomotive yet built in Britain was recently completed at the Vukdn
Foundry, Ltd., Newton -le -Willows, Lancashire. It is one of 6o locomotives, each of 3,600
h.p. and weighing 118 tons, ordered by Red Nacional de los Ferrocarriles (The Spanish National
Railways) from the English Electric Company. They are being built jointly by the English
Electric Company, Ltd., at Preston, and the Vulcan Foundry, Ltd., at Newton -le -Willows.
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A Simple Telescope
Constructional Details of an Easy -to -make and Efficient Instrument

By E. W. TWINING

(Concluded from page 299, June issue.)

Fig. 5.-A pedestal stand

THE three-legged stand (Fig. 4) has
one main leg permanently attached
to the head ; the other two legs

are not pivoted to fold up to the main
leg, but are made completely detach-
able by means of round -headed black
iron bolts, fitted with butterfly nuts. The
object of this is that once the correct lengths
of these legs are determined, the stand will
always, on level ground, be so adjusted that
the polar axis angle will automatically be
correct. There is only a remote chance of
its doing this if the legs are freely pivoted.
Such a stand as this is obviously for use in a
garden, or at any rate out in the open air.

Pedestal Stand
Fig. 5 shows a stand which can be used

either out of doors or close to an open
window in a room. This is also of iin. floor
boards. The three points of support are pro-
vided by ordinary round rubber shoe heels,
the use of which will guard against acciden-
tal slipping of the stand on a polished floor.
This pedestal makes a very neat arrange-
ment, but owing to the necessity to use it
close up to a window the spread of the feet
is unavoidably small and it would be advisa-
ble, in order to render it more stable, to
have three fairly heavy weights to place on
the feet, after the polar axis has been cor-
rectly set to point to the true pole.

To those would-be astronomers who live
in flats or have no out-of-door means of
setting up a telescope, such a pedestal
mounting seems to be the only solutiou if
equatorial motion is to be used. The chief
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I% CIRCULAR RUBBER HEELS
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or use in a room.

1111111111X111

difficulties lie in getting close.enough to the
window and the bugbear of having to align
the polar axis every time the instrument is
used. In the latter case, of course, the floor
could be marked ; such marking being little
bits of wood tacked down to form position-
ing stops for the feet.

Window -sill Stand
For use in a flat a much better arrange-

ment will be that illustrated in Fig. 6, where
a comparatively short stand is made to hook
on to a window -sill. One great advantage
of this is the large amount of projection of
the telescope into the open air and the con-
sequent wide angle of sweep of the heavens
available. Another is that by having a turn-
table for movement in azimuth ; the stand
can be moved from the front of the house
to the side-if there is a side window-or
to the back ; since all the sills in the house
will be alike, the base will fit in any window.

With this stand, the vertical angle of the
polar axis will be that of the latitude of the
place, as before mentioned, but the horizon-
tal angle with each window will depend upon
the orientation of the house. Suppose for
a moment that the front of the house faces
south, then the window -sill shown in Fig. 6
will be a front window with a southern

Fig. 6.-A four -legged stand, showing
how the telescope can be mounted on
a window -sill, for viewing from inside

a room.

PLAN OF PEDESTAL..
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aspect, and the polar axis will be pointing
back into the room. If now the stand is
taken to the back of the house the base of
the stand will be turned the opposite way
around in resting upon the sill of a back
window and the azimuth turntable must be
revolved through 18o deg. so that the polar
axis shall still point to the north. Similarly,
if there is a side window facing either west
or east the top will be rotated 90 deg. in
one or other direction, whichever will point
the axis northwards.

Setting Polar Axis in Azimuth
Whatever the direction is in which your

dwelling faces it is useless to set the polar
axis by means of a compass unless in so
doing you make allowance for the magnetic
deviation from the true pole. The best way
will be, having made the complete stand to
fit on and be detachable from your window-
sills, to place the stand on the sill of a
window from which the pole star (Polaris)
can be seen, that is to say, towards the
north ; take out the polar axis and look up
through the two apertures of the bearings,
placing your eye at least 6in. below the
lower bearing. Adjust the turntable until
the pole star appears in the aperture of the
upper bearing, a very little to the opposite
side of the centre and farthest away from the
big star group known as The Plough. In
other words, the true pole is a point t deg.
from Polaris in a direction towards the head
of The Plough. Get the true polar point
in the centre of the circular bearing, and, for
the purposes of the present telescope, the
setting will be sufficiently accurate.

Now, without moving the turntable, draw
a strong indian ink vertical line right across
the edges of both the discs of the turntable
in any convenient position. The line will
always give the setting in azimuth on that
side of the house. Before drawing these
lines the turntable should be given two coats
of flat, white paint.

For the opposite side of the building
bisect the circumference of the upper disc
and draw another line on this disc only,
18o deg. on each side of, and exactly oppo-
site to, the first line. If there is a window
at the side of the house which will be used
for observation, bisect again and- draw
another line on the upper disc at 90 deg.
from the other two.

Bear in mind that there is to be one line
only on the lower, fixed disc, and that this
is to be used as a pointer for all the marks
on the upper rotary disc. By this means it
will be possible to take the telescope to
the window of any room and, by setting the
appropriate mark on the movable turntable
to align with the fixed mark, to ensure that
the polar axis will be pointing to the pole
and be parallel with the axis of the earth. It
is assumed, of course, that the walls of the
building, front and back, are parallel and
the side at right angles to the others.

The sill shown in section in Fig. 6 is
that of all the windows of the house which
I occupy ; these have ordinary sliding sashes.
This is the usual form of sill, but should
the reader find that his are different he must
modify the base of the stand accordingly.
If there is no deeply projecting bead imme-
diately above the plaster and wallpaper on

the inside of the room for the stand to hook
on to, a strip of wood should be screwed
to the sill to serve the same purpose, for the
hook is very necessary in order to guard
against accidental pushing of the telescope
and its stand outwards.

Finishing
The whole telescope and its stand should

first be coated with a flat paint, and the
reader can adopt any colours he fancies, but
the telescope barrel should be a very pale
grey, a cream or a broken white ; indeed, I
think that pale colours are advisable every-
where so as to render the instrument visible
in semi -darkness. Finally, a coat of enamel
paint would be advantageous.

Should the telescope constructor possess,
or feel inclined to purchase, an achromatic
object glass instead of a simple lens, he can
still follow all the structural details which
I have here given, using either cardboard
tube, brass tube, or a square section wooden -
box barrel similar in design to that shown in
blue prints which are obtainable from the
office of PRACTICAL MECHANICS.

The equatorial head and the stands shown
in Figs. 4, 5 and 6 are quite suitable for in-
struments up to 3in. aperture. For achro-
matics smaller than this the telescope itself
will have to be shorter, for a 3in. has a focus
no longer than 4oin., whilst a 2.:1 in. O.G.
would require a tube of no more than 3oin.
in length.

With achromatic O.G.s eyepieces of very
much shorter equivalent focii than the tin.
I have recommended can be used.

A Handy Depth Gauge
THE accompanying illustrations give con-

structional details of a handy depth
gauge I have made, using an ordinary 6in.
steel rule, the hole in which forms a location
point. It will be seen from the drawings,
which are self-explanatory, that the stock,
Fig. 2, is fashioned from a piece of mild
steel, the vertical slot being finished to hold
the end of the rule firmly, and without side -
play.

One end of the scriber rod is sawn down
and splayed out to form a pointer, as
indicated in Fig. 3, which also gives dimen-
sions for the clamp bolt and knurled nut.
The completed gauge is shown in Fig. s,
which indicates how the lower end of the
scriber rod is filed flush with the lower

Set point
flush with
end of rule

Depth depends
on rule used

File this
end of
scriber
'lush with

stock

Standard
6' rule
shown

Fig. r. Front and side view of the completed
depth gauge.

6

Depth
of slot
040'

.25/

I'or to 1suit rule.

4/6 ream!
- hole

4-1

74 ream hole

Stock of of Depth Gauge /off Mild Steel
Fig. 2.-Details of the stock.

surface of the stock after the pointer is set
at zero. It will also be noticed, by refer-
ence to Fig. 1, that the graduated side of
the rule faces inwards so that the scriber

point is in close contact with the various
markings when it is moved up and down.
-W. A. SPALDING.
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Fig. 3.-The scriber arm, clamping bolt and nut.
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THE MODEL AEROPLANE HANDBOOK
An Important New Work : 312 Pages, 303 Illustrations, 12/6, by post 13,-.

By F. J. CAMM
A Short History of Model Aeronautics ; Principles

of Design ; Airscrews ; Wings ; Undercarriages :
Folding Airscrews-Retractable Undercarriages
Fuselages ; The Elastic Motor Gearing and
Special Mechanisms ; Making Model Wheels
Geared Winding Devices : Model Aeroplane Stn
bility : Downthrust ; Model Petrol Engines
Adjusting Model Petrol Engines ; Compressed
Air Engines ; How to Form and Run a Model Aero
Club ; F.A.I. and S.M.A.E. Rules ; S.M.A.E. Com-

petition Cups ; A Lightweight Duration Model ;
A Wakefield Model ; A Farman Type Model Mono-
plane ; A Composite Model ; Ornithopters-or
Wing -flapping Models ; A Low -wing Petrol Mono-
plane ; A Duration Glider ; Winch -launching
Model Gliders ; A Streamlined Wakefield Model
A Model Autogiro; A Super Duration Biplane
Flying Model Aeroplanes ; A Flash Steam Plant
Model Diesel Engines : Weights of Wood ; Piano
Wire Sizes, Areas and Weights; Schedule of British
Records.

GEO. NEWNES, LTD., TOWER HOUSE, SOUTHAMPTON STREET, STRAND. LONDON. W.C.2
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Solenoid Assembly
This was obtained from an ex-W.D.

chassis, but similar ones can be bought for
about 2s. The requirements are a resistance
of over to,000 ohms and a light switch con-
tact. Some solenoids have a pair of heavy
contacts, if so these should be arranged to
make when the solenoid is " on," if they do
not already. If heavy contacts are not avail-
able, strip off all contacts and insulating
blocks, retaining these. The armature " A "
(Fig. t) is drilled and tapped at " B " to
take a piece of Paxolin " C," and this latter
is tapped to take a 6BA bolt and lock -
nut " D," this being one power contact.
The other contact is a strip of brass " E "
drilled to correspond with the original holes
in the solenoid body, and fixed in position
with the original bolts and insulating tubes
and blocks.

The armature head is now tapped 6BA,
and in this is fixed a short length of screwed
rod " F," an old spacing bar from a condenser
being ideal ; the length can be found by
trial and error to suit individual needs. To
the top of this is soldered a strip of brass,
to which the brake shoe of leather is fixed
with Bostick. This will stop a heavy turn-
table in a half revolution, but felt may be
used if a more gentle retarding action is re-
quired. A slot is cut in the motor board to
take the rod, and the solenoid assembly is
fixed to the motor board by two brackets, as
shown in Fig. t, but the constructor may
vary these to suit himself. The ad,insting
screw " H " is tightened until the armature

A "Stop -start" Gramophone Switch
Constructional Details of an Efficient Electrically -operated Device

By G. M. MARSTON

SOME months ago the writer wished to
fit his home-made tablegram with an
automatic switch. It was desired to

make the mechanism very light in action,
impose no load on the P.U. arm during play-
ing time, have a powerful braking and power
switching action, and most important to re-
quire only the use of hand tools. The only
tool bought was a 6BA tap and holder. All
holes showistapped may be modified to take
nuts and bolts if desired. The above charac-
teristics were obtained by using the P.U.
arm to operate a " micro -switch," which in
turn operated a high resistance solenoid, this
latter providing the power for the brake
and the motor switch. The solenoid draws its
power from either the receiver H.T. or in the
case of a record player from the mains, via
a rectifier.

Tap 6 BA

Gap(P)

/0,000n
ormore

le -Brake b/Ock _,Roc/(F)
[ring(G)anchmr/to

screw(H)
Spring washer
Armature (A)

Pexolin(C)
Lockn(____!_t_Syt(D)

A-Brass
contact (E)

(Insulatingll
block

Insulating sleeve

Fig. 1. -Details of solenoid assembly and bracket.

contact head bears on a 3/16 Paxolin strip,
the contact being made by taking a brass
bolt, drilling through the Paxolin at shartk
size, and 1/16 deep at head size. The bolt
is fixed in position, together with a solder
tag, and then filed to the level of the Paxolin,
the finished surface being smoothed with a
piece of fine emery paper. The whole is now
fixed to the motor board so that the bolt -head
contact comes under the arc of the spring
contact.

is just free but has no side -play, and a spring
" G " is fixed to maintain the armature in
the " off " position, the tension of the spring
being adjusted by experiment.

Micro -switch Assembly
This is operated by a piece of 6BA rod

" J " fixed to the P.U. arm about sin. from
the P.U. pivot centre. A U-shaped piece of
brass rod K " is soldered to the bent sheet
brass arm " L " and this latter is
drilled to pivot at the angle of the
" L " (see detail in Fig. 2). The other
end is drilled and tapped 6BA to take
a strip of Paxolin " M' the other end of
which is drilled and tapped to take one of
the light contacts " N," taken from the sole-
noid, this contact having a solder tag. The

Ho/es drille
oversize to a//ow
for adjustment

Aifotor board

. 47BRACKETS 1
2offlone reverse fitting)

Leather

Brass

I

I-
PU. ar _

pivot p/./,)(,),. .
i

fre'Brrs rod

*Resistance
(L

/nside rim of turntable

The solenoid assembly in position beneath the
motor board.

Adjustment and Operation
First adjust contact " D " so that when

the solenoid is energised the power contacts
make with the gap " P " as small as possible.
Now fix the assembly to the motor board and
adjust by moving the whole so that when the
solenoid is " on " the brake is just clear
of the turntable. This ensures that the gap

too large, the magnetic
flux is weakened.

Bend the " U " piece so that when the P.U.
arm is moved an inch or so away from its
rest the contact "N " makes, energising the
solenoid, thus switching on the motor, and
removing the brake from the turntable. Now
from your records choose the one with the
run-off groove farthest from the centre. Bend
the other " U " arm so that when the needle
reaches the innermost part of the run-off
groove the contact " N " breaks, and the

Fig. 3.-Cir-
3,ant diagram

showing addi- Connect / intd
tion of recti- 5001'w across rZ fi

 230ii
t"- AC,

fier for A.C. 1 350 vw.

operation.

HT+

14
TOM

41"

Washers

Paxolin(44) Block screwed
to motor board

Fig. 2.-General layout and details of switch assembly and main pivot.
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motor stops. The mechanism will now oper-
ate on all the rest of your records.

The resistance in series with the solenoid
may be adjusted to the highest value con-
sistent with positive action of the relay.

Further Notes
If the device is to be used with a record

player the solenoid is fed from the mains
via a rectifier, and a r mfd condenser wired
across the relay coil, as in Fig. 3.

Should space underneath be limited, the
rod " F " may be bent through 90 degrees,
and the solenoid mounted horizontally.

If there is space under the motor board
the P.U. rod " J " may be taken through
a curved slot in the motor board, and the
" micro -switch " mechanism mounted under-

neath, and in this
case the arm " L "
may be straight.

By turning the
solenoid through
180 degrees the
brake may be
made to operate on
the outside of the
turntable.

View showing how
the operating rod on
the pick-up- engages
with the arms of the
micro -switch arm.

Catacast Casting Resin
An Easily -worked Medium for Casting Small Objects

CATACAST is an ideal material for
making large or small objects of intri-
cate design by a simple casting tech-

nique. The resultant product is very attractive
in substance, is firm and solid and can
be machined and polished without difficulty.
It is indispensable for the hobbyist and the
practical engineer in the manufacture of
articles of utility and pleasing appearance.

Catacast phenol -formaldehyde casting
resins are obtainable in a range of colours
and effects suitable for the production of
castings for a variety of purposes. Each type
of casting resin is supplied with an acid
accelerator which is added to the resin
immediately before use. The accelerator is
packed separately in a glass bottle and, pro-
vided that it is kept stoppered, will last in-
definitely. The resins progressively thicken
on storage and should be used within three
months of the date of manufacture as indi-
cated on the container. The containers
should be stored in a cool place and kept
tightly closed.

Mixin; Catacast
The required quantity of Catacast resin

syrup should be weighed into a suitable
vessel (preferably of stainless steel, glass.
rubber, waxed paper, tinplate, unchipped
enamelled iron or glazed earthenware). The
accelerator is then added carefully by weigh-
ing in the proportion stated, and the two
constituents are thoroughly mixed. For
small quantities, a laboratory balance with
gramme weights will be found useful, but is
by no means essential. On addition of the
accelerator, the colour of the resin often
changes, but any streakiness disappears when
the liquids are well mixed. During mixing
some air is unavoidably introduced into the
resin, not all of which will escape before
the resin sets, resulting in tiny air bubbles
in the finished casting. Where, however, the
presence of trapped air is likely to be
major disadvantage, the mixing may be per-
formed under vacuum, or alternatively the
mix can be de -aerated by subjecting it so

vacuum before or after casting. In the
latter case it should be borne in mind that
frothing will occur as the air bubbles expand
under reduced pressure, and provision should
be made in these instances against overflow
by allowing additional head space in the
mould. A vacuum extraction rate of up to
too cubic feet per minute may be employed,
depending on the amount of resin dealt with
at one time.

Moulding Material
The moulds can be made from any

material that is sufficiently strong to with-
stand the weight of resin which has a specific
gravity of 1.3, i.e., equivalent to about
20 cubic inches to the pound. Such materials
as wood, metal, plaster, Cataform or many
plastics or any of the proprietary flexible
Vinyl moulding compounds can be used with
good results. In designing the mould, the
pouring aperture should be as wide as pos-
sible. It is a golden rule that the better the
surface of the mould, the better will be the
surface finish of the casting, and it is equally
true that imperfections in the surfaces of the
mould will be faithfully reproduced. In the
case of Vinyl moulds it has been found best
to pour the hot moulding compound over
highly finished metal master patterns.

Protection against chemical attack and
adhesion of the casting to the mould may
be effected with a special parting lacquer
S3oP thinned to the correct consistency with
thinners 832P. Vinyl compounds require
no such lacquer. Moulds in every case
must be thoroughly dry and clean ; any un-
wanted liquid resin can be readily removed
with industrial methylated spirits.
Curing Catacast

Castings may be cured at room tempera -
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ture or more rapidly at higher temperatures,
e.g., by the application of heat in a well -
ventilated electric oven. Because of the
presence of moisture in the products of com-
bustion, gas ovens are not considered 50
suitable. Temperatures up to 80 deg. C.
(176 deg. F.) may be used and the curing
time will vary between 12-36 hours at room
temperature down to 15-zo minutes at
8o deg. C. The curing time depends very
much on the size of the casting and on the
type of accelerator employed. Large cast-
ings, or castings of very variable section,
should be cured at lower temperatures
(approximately 4o deg. -6o deg. C. ; 105 deg.-
t4o deg. F.).

Fabricating
Fully -cured castings may be cut, sawn,

ground, sanded, drilled, turned, tapped or
machined in the same way as other plastic
materials, but care should be taken to avoid
local overheating which may tend to crack
the casting. The material will not soften on
heating, but castings should not be used at
high working temperatures. Components
made of Catacast are conveniently cemented
by using accredited Catacast resin in the
liquid or pre -cured state as an adhesive.
Special cements for cementing Catacast to
almost all other materials are available on
application to Catalin Ltd., Waltham Abbey,
Essex. Metal or other inserts should not be
cast in situ but these can easily be cemented
as a separate operation in the fully -cured
casting.

" At last, the fool -proof alarm. It ticks so loudly you never get to sleep."
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Fig. 1. ---The model of the Longstone Lighthouse
with its designer.

THE outstanding features of this model
are of three quite different kinds: a
device for producing frictionless mov-

ing electrical contacts, a reflector for project-
ing a powerful parallel beam of light and a
method of bending glass for the construction
of a leaded -up lantern. The illustration and
description of these three things is the main
object of this article and though no one is
likely to make a similar model to the one for
which the devices were designed, it is quite
possible to apply one or more of the echemes
to some other totally different purpose.

The model referred to is shown, with its
designer-the present writer-standing beside
it, in Fig. r. Its diameter at the base is
3ft. 2in., its height from the base to the
weathervane, rift., and the scale, approxi-
mately, 21.O. to TIT. It is a replica of the
famous Longstone Lighthouse, off the coast of
Northumberland, and illustrated in Fig. 2.
This. was the home of the heroine, Grace
Darling, and it was from the rock on which
the lighthouse stands that, with her father,
she rowed away and saved the lives of a ship-
wrecked crew.

The model was made for a beautiful and
extensive pleasure park near Leeds, in York-
shire, where there was a very large lake, with
a loin. gauge railway around it, and in its
centre a small rocky island. It was on
this island that the lighthouse was erected,
current for the light and the motor driving
the revolving lamp being supplied through
an underwater lead -covered cable from the
general service on the mainland. I am told
that the place is no longer a pleasure park,
and what has become of the lighthouse I do
not know.

Flashing Light
The periodicity of the prototype light on

the Longstone Rock is one white flash at
one -minute intervals and this was reproduced
exactly in the model, a matter which was
quite easy to arrange. Fig. 3 is a general
arrangement drawing of the lamp, the para-
bolic reflector and the electrical gear. In this
drawing A is a horizontal bulkhead forming
the base of the lantern and carrying a self!

A Working Mc
aligning ball bearing. B is a bulkhead,
much lower down, on which the motor and
its gearbox are mounted, GBS being the gear
box shaft. The bevel gear shown has a
ratio of a to I, so that GBS makes one
revolution per half -minute and the larger
wheel the required one revolution per minute.
This wheel has a boss which is shouldered to
take a taper roller bearing which is of both
radial and thrust nature, and therefore carries
the weight of the long tubular shaft, having
the lamp and mirror at the top. Through
the shaft the heavy rubber -covered flex leads
to the lampholder, as shown.

At the bottom of the shaft the leads are
taken out on opposite sides, through two
holes in the tube and are soldered to plates
having pins, Pt and P2, projecting down-
wards. The bottom of the tube is closed
by a plug and over the outside is a flanged
collar T. Both plug and collar are
machined from " Tufnol."
Of the two pins referred
to, one, marked P2, is on
the centre -line of rotation
of the shaft and projects
into a brass cup filled with
mercury and the other,
Pt, which describes a

circle of rain. dia., dips
into mercury M. in an
annular trough of brass.
Both cup and trough are
bolted and screwed to
shelf C, which is sup-
ported below B. The
main current -supply leads
are taken to the extension
pins from cup and trough,
below C, where they are
clamped up by nuts.

By the use of ball and
roller bearings and of
mercury contacts instead
of rubbing commutator
rings and brushes, both
friction and wear were
practically non-existent
and the lighthouse
worked for months with-
out attention. The lamp
fitted was too -watt type
with " pearl " glass.
This pearl surface gave a
far more uniform beam
than a clear glass bulb
because, with the latter,

_the filament could not be
focused by all portions of
the parabolic reflector.

Lantern
This is made up of

diamond panes of glass,
or " quarries " as they are
technically known. Both
in the full size lighthouse
and in the model the

Constructional Details of an Unusual Typ

course, a cylinder and it follows from this
that curved glass must be employed for the
quarries. Now to obtain already curved
glass , bent to exactly the required
curvature is difficult ; it would almost cer-
tainly have to be specially made and,
having obtained just what is wanted, it
would be still more difficult to cut it up into
quarries. It follows as a natural sequence
of thought that for this lantern I should use
ordinary flat, heavy sheet glass, 32oz. was
just right, cut the quarries and half quarries
and bend them myself in a kiln. For the
complete lantern there were required: 36
whole quarries (three rows of 12) and
24 half quarries (two rows of 12), and these
I decided to assemble by leading up in much
the same way as a leaded light or a stained
glass window is done, except for the fact that
the job could not be done flat on the bench.
I intended to use the heaviest fin. lead, which

A?fr SKF
TAPER ROLLER

30203.

SKF
RL 4.

GB5

T
vertical dimensions of pl
two quarries only make
up the height of the Ian -
tern. In the model this
height is rein., measured
over the framing, with a
diameter outside of zoin.
or r9lin. on the centre
line of the glass.

The lantern is, of Fig. 3.-The revolving light and details of the electrical mechanism.

P2
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>del Lighthouse
of Model By " ENGINEER"

is milled so the inside diameter of the lantern
became i9iin. (zoin.-(iin. -I-- fin.)). Fig. 4
shows a sectional plan and a portion of the
leaded work in elevation.

For leading up I had a wooden drum
made, 194in. dia. and zzin. high, of fin.
battens, close fitted, on end cheeks and with
a stout wooden rod through the centre for
supporting on trestles.

Bending the Quarries
Then I cut all the glasses and prepared

the kiln trays for the bending. A glass -
painter's kiln is provided with shallow iron
trays filled with dry, loose plaster on which
the glass to be fired is laid, and my kiln,
to which there are six trays, was illustrated
in PRACTICAL. MECHANICS for June, 1949.
Normally the surface of the plaster is soft

tray was then carefully lifted and passed
into the warming -up chamber of the kiln.
After about ten minutes of this pre -heating
the first tray was withdrawn and slid into
the firing chamber and the glass carefully
watched through the spyhole. As the glass
used had a fairly low melting point, about
ten minutes in the firebox was sufficient to
render it soft enough to sink by its own
weight on either side to the camber of the
plaster. When all the glasses on the tray
had gone completely down the tray was
transferred to the annealing chamber and
the next tray dealt with. When all the trays
were in the annealing compartment, they
were left for about eight hours to cool off.
With my six trays about four firings were
required to bend all the quarries and half
quarries.

Aproyoliwipydr/AWAINIWAIWAVAIrapzinfarear,

GLASS 5'.
(CUT 5VBEFORE BENDING)

HORIZONTAL (t:

Fig. 4.-Details of the lantern.

and presents a flat surface, but for bending
the quarries this had to be altered. The
plaster was arranged in ridges across the
trays and these ridges were pressed down
hard and rendered smooth and true with a
piece of polished steel plate, carefully bent
to the correct camber.

On the top of each ridge the quarries
were placed, as shown in Fig. 5, and each

V.925,RA55,

12 QUARRIES.

Leading Up
This was done in the

ordinary way, using
glaziers' nails knocked
into the drum, but the top
and bottom circumferen-
tial leads were put around
the drum first and sold-
ered up. Soldering of
the leads had to be done
as the work proceeded
and, notwithstanding this,
three cords had to be
used around the work in
order to support it as the
drum was revolved; this
up to the insertion of the
last of the glasses and
leads and the last of the
soldered joints were made.
Finally, rings of 3/16in.
square brass rod, shown
in Fig. 4, with scarfed
and silver soldered joints,
were inserted in the top
and bottom leads to
stiffen them.

Parabolic Reflectors
It is possible by the use

of a kiln to bend glass of
other shapes than quar-
ries and to other than
simple curvatures. For
instance, it is possible to
produce circular parabolic
reflectors of glass by first
setting out the parabola

Fig. 2.-The Longstone Lighthouse.

on the drawing board, making a template
of the cross section and, by mans of this
template, turning a concaved disc of close -
grained hardwood, with a polished surface,
for use as a tool in forming the convexed
surface of the plaster in the kiln tray. The
plaster must be convexed, not concaved, for
if the wooden tool were convexed and pro-
duced a concaved plaster mould, air would
be trapped under the glass when it is laid
down and this air, on expansion by heat,
would blow the softened glass to all sorts
of unwanted shapes.

Silvering the Glass Disc
Such a parabolic glass disc can be silvered

on the outer, or convexed side, by the silver
nitrate process, as used in silvering the
mirrors of reflecting telescopes. The glass
itself will provide the brilliancy to the
silvered surface, as it does in an ordinary
looking glass and the outside of the silver
can be given several coats of white and red
lead paint to protect it. The reflector in
the lighthouse was spun in thin copper and
silvered on the inside, but such a. parabolic
glass reflector as I have described can be
made suitable for small searchlights,
theatrical stage spotlights and other purposes.

A Helping Hand
If the would-be glass bender has no kiln

of his own I suggest that he takes his glass
or glasses and the plaster -moulding tool to a
stained glass firm and persuades the kilnman
to allow him to do the job there.

BEFORE BENDING

LCOSE DRY PLASTER.

AFTER BENDING

Fig. 5.-The arrangement of the glasses oh the Ribi tray for bending.
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Atomic powered Warships
How the Atomic -driven Submarine Will Work and Why
Atomic -powered Motor -cars

THE United States Navy is building an
atomic -powered submarine which is
believed to be near completion and,

according to Rear -Admiral Wallin, work may
soon start on an atomic -powered aircraft
carrier. It has been officially announced
that contracts have been placed for the con-
struction of an atomic -powered aeroplane.

Does this mean, in spite of pessimistic fore-
casts about the time it would take to
" harness " the atom, as distinct from using
nuclear fission as an explosive, that the age
of atomic power is just round the corner ?
The answer to that must be qualified, but
the successful construction of underwater,
surface and air craft powered by atomic
" fuel " would represent a tremendous
advance.

General Design
The technical details of the atomic sub-

marine will be carefully guarded secrets, but
there is no secret about the probable general'
design. The engine will consist of an atomic
pile, probably using a fuel containing a
considerable proportion of U 235 in some
form. The activity will be carefully con-
trolled and the heat generated carried off by
a liquid. A liquid metal might be most
efficient. This metal will be used to generate
steam which will drive a turbine and then,
through reduction gears, the propellers of
the submarine: -

The principle is fairly simple, the execu-
tion must be difficult, although a submarine
offers special advantages. The pile and any
stored fuel must be " screened " from the
rest of the ship with great care so as to
prevent harmful radiations escaping. In the
case of a submarine great strength would
be required to ensure that the pile was not
destroyed by the vibrations of depth charges
dropped near.

The advantages are also enormous and
explain why the United States has been pre-
pared to spend many millions cm an atomic
submarine. In spite of the heavy screening
of the pile, there might well be a reduction
in weight because there would be no need
to store fuel. There would certainly be a
great saving of space, always important in a
submarine. There would be a reduction in
noise and vibration, and the submarine
would be able to stay submerged for very
long periods without using a " Schnorkel."
Oxygen would be provided and carbon
monoxide absorbed. The range of the
submarine would be limited virtually only
by the need to replenish it with oxygen,
absorbent, food and torpedoes, although the
additional space would enable larger supplies
to be carried. The atomic submarine, in
fact, would be such a powerful weapon that
some experts have suggested a small fleet
of them would make all other vessels obsolete.

The construction of an atomic engine for
an aeroplane would represent further difficul-
ties because of the question of weight, but
if the cost is no object the problem can
probably be overcome. An atomic -powered
aeroplane will have no need to re -fuel for
days on end and possess a virtually
unlimited range.

Not Economical
The question of economy hardly enters

into military matters. It will be surprising

if the atomic submarine is " economical " in
the ordinary sense, although it may be fairly
efficient from the engineering aspect of
making good overall use of the energy avail-
able. It is expected to have an underwater
speed of nearly 25 knots.

When what is learned in the construction
of these atomic " engines " for special pur-
poses comes to be applied to merchant
vessels, economy will be important. There
is little advantage in constructing a liner
that can run for years on a " handful " of
fuel if the fuel and engine cost far more
than the present orthodox methods. On
the drawing -board it is possible to construct
an Atlantic liner that will cruise at 3o knots
for six months on a very low weight of
U 235. The cost of the fuel at present is
such that it might not be economical, but
we can expect this cost to fall. Admiral
Wallin has suggested that atomic engines for

The ordinary sulmarine has a limited range dependent on the
amount of fuel it can carry, but the atomic powered submarine

would have a much greater range.

merchant vessels will be economical within
r5, years, but this appears to be a somewhat
optimistic view.

The advantage they will enjoy is freedom
from dirt-no funnels of any kind will be
required-and greater space for cargo or
passengers, the whole of the considerable
space now used for fuel being saved. The
Atlantic liner of the future may be wholly
enclosed, the superstructure being of trans-
parent plastics under which passengers will
enjoy ideal conditions.

Atomic Cars
When we come to consider the application

of atomic energy to driving land transport,

We Shall Not Have
By Professor A. M. LOW

a, further difficulty arises. There is always
the risk of accident. The smashing of an
atomic -driven car or even locomotive would
mean that highly -radio active and dangerous
material might be scattered. The danger
would be such that, technique difficulties
apart, the direct application of atomic energy
to driving cars seems at present out of the
question.

These technical difficulties are in them-
selves not inconsiderable for the " engine "
for land vehicles has to be reasonably small.
A small atomic pile could be constructed,
but the fuel would be enormously expensive
and the prospect that it would last a life-
time at no further specific cost would prob-
ably not weigh so much with the ordinary
motorist as the great initial outlay. Then
there is the question of screening the driver
and passers-by from harmful radiation. The
neutron absorbing materials we know are very

heavy. It is possible to
think of engines encased
in two- or three -feet thick
concrete in ships, but not
in road vehicles. A more
practical hope is that
some method of storing
electricity in " quantity,"
or inductive transmission,
may be discovered. This
would be more satisfac-
tory than a return to
steam when the problems
of condensation have to
be solved in a small space.

Radio -active Waste
Disposal

One great trouble that
overshadows the develop-
ment of all methods of
harnessing atomic energy
is disposal of the "waste."
In the past we have dis-
posed of waste quite
recklessly, pouring smoke
into the air and all sorts
of chemicals into the
rivers and sea so that the
water is polluted. Radio-
active wastes, however,
are far more dangerous.
It has been estimated that
doubling the amount of
radio -activity in the air
would make it poisonous
to man-and even present
developments produce
almost enough waste for

. that. The waste pro-
ducts are, of course, most carefully guarded
and prevented from doing harm, but we
cannot overlook the possibility of accident,
especially when the amount of waste is
greatly increased.
Rocket Satellite

A suggested solution is putting the waste
into a rocket and then firing it into space
with an " escape " velocity. The rocket
would become a satellite of the world, going
round it like the moon, at a distance at which
any radiations would be harmless, although
no doubt people would blame any bad
weather on the " radio -active rockets "!
Conversion of " waste " to safe and useful
products is far more likely in the future.
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Restoring Decaying Buildings
How Modern Science Solves the Problem of Decaying Stonework

THE fact that structural and architec-
tural stonework of all descriptions is
anything but permanently resistant

to weathering and decay cannot have escaped
the observation of the average person during
the course of his daily activities, particularly
in our industrial cities. Stonework is often
subject to a severe weathering process. More
than that, it frequently undergoes a species
of decay, although it is very seldom that
such deterioration endangers the structure
or building within any reasonable period of
time.

It is common, too, to see the slow
deterioration of the so-called enduring stone-
work in cemeteries and churchyards.
Memorials which, half a century ago, were
in the prime of their condition, are now fast
crumbling away and the inscriptions on them
are often completely indecipherable.

The ancient builders and masons were
aware of the liability of many types of struc-
tural stonework to crumble and decay, and
they had two simple tests for the endurance
of stone. The first was to immerse a block
of it in water for a week or more. If it

increased in weight too greatly they held that
it was useless, because it would ultimately
be " rotted by moisture."

The other test was to lay a piece of the
stone on a hot fire. If it flew to pieces the
material was taken to be useless for build-
ing purposes, for it would " bear neither
sun nor heat."

The tests were fundamental enough in
their way, but the old builders had not to
reckon with the industrial atmospheres of
our modern towns, conditions which, more
than any climatic influences, have proved
themselves sufficiently potent to bring about
the active decay of many a formerly enduring
building stone.

Scientific Studies
It is only within recent years that scientific

studies of the weathering and the sometimes
subsequent decay of structural stonework of
all kinds has been initiated in this country.
As yet, the subject has not been fully investi-
gated. Here, perhaps, more than in any
other types of scientific research, long-term
and patient technical work is required. We
do not yet completely understand the pre-
cise chemical mechanism of stone deteriora-
tion and decay, although we have now a clear

By J. F. STIRLING

idea of the conditions under which this
process of spoliation is brought about.

The mechanism-physical and chemical-
which is responsible for the crumbling of
structural stonework is far more complicated
than that which brings about the natural
weathering of rocks. Natural weathering
agencies, such as heat, frost, rain, atmo-

spheric carbon dioxide and so on, cause the
disintegration of natural rock formations only
very slowly, taking thousands of years over
the job. But when quarried stonework, after
being cut and dressed, is included in a build-
ing, the same stone, which in its natural
quarry would have defied the passing of a
thousand years or more may, within less than
half a century, show all the characteristic
signs of an active decay.

How, therefore, does this come about ?,
Why should stonework in its
natural state be so enormously

(Above) A surface photograph of newly quar-
ried sandstone. (Left) Surface scales on sand-
stone. Unsightly and destructive efflorescences
caused by the collection of soluble salt deposits

on the stonework.

(Above) Stage 3, where the
salt crusts on the stone surface
have flaked away, leaving
serious pittings and indenta-

tions on the stonework.

(Right) The final surface of
deteriorated sandstone.
Crumbly, powdering at a
touch, absorbent as a sponge.
Its life as a structural ma-

terial has ceased.

more time -resistant than the
same material when it is
included in the structural
make-up of a building ?

That, indeed, is the problem
which certain branches of
applied science are tackling at
the present day. It is a vitaily,
important problem, too, not only
from the point of view of ensur-
ing the reasonable permanence
and safety of future building
construction but, also, from the
need of conserving the archi-
tectural achievements of the past.
Atmospheric Contamination

The whole trouble under-
lying our present-day stonework
deterioration is the impure
atmosphere which . is generated
by our industrial towns. In the',
last century, smoke, acrid
chemical vapours, foundry
fumes and other volatile irnpuri-
ties were poured out daily

into the atmosphere in truly
enormous quantities. The
more atmospheric con-
tamination of this sort the
Victorian industrialists
created, the more they were
pleased. Muck and money
went together, as the saying
was.

Conditions have improved
a great deal in our times,
but we have not entirely
eliminated this atmospheric
dirt, and it is just this
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" dirt " which, superimposed on natural
weathering agencies, brings about the decay
of structural stonework.

Let us examine some of the ways in which
the slow cycle of deterioration goes on.

Water is the most universal weathering
agent of stonework. It enters the pores and
the cracks of the stonework, dissolving out
the slightly -soluble constituents thereof. If
the water freezes. in the pores and interstices
of our big industrialised centres is, in many
stresses within the material. This, for the
reason that when water changes into ice it
expands about to per cent. of its volume.
Thus, the increased volume of the frozen
water must be accommodated either by extru-
sion of the ice from the stone
surface or by its projection into
pores of the stone which were
previously unfilled or, as a last
resort, by an active distension of
the stonework itself.

Which of these three alterna-
tives takes place depends on
many factors, including the rate
at which the freezing occurs and,
also, the actual nature and char-
acter of the stonework. But, in
any case, the ultimate tendency is
the same-that of bringing about
the deterioration of the stone.

Rainwater in town atmospheres
is not pure. Usually it is slightly
acid. The more industrial-" dirt "
there is in a town atmosphere the
more acid the rainwater, because
smoky atmospheres contain sub-
stantial amounts of sulphur
dioxide gas-that pungent, sul-
phur -containing gas which is
among the products of all coal
and oil combustion. Indeed, this
sulphur dioxide gas is among

them away and changing them into sulphates
which are water-soluble. The sulphates are
subsequently leached -out by the rainwater and
they form loose crusts on the stonework sur-
faces, excrescences which are not only very
unsightly, but which are actually destructive,
since they tend to increase at the expense of
the carbonates within the stonework. That
is why when any of these sulphate crusts are
picked off the stonework a mass of rotting,
crumbling stone is often revealed behind
them.

Sinister Sulphates
Sodium sulphate is a very common con-

stituent of the white " growth " or efflores-

with soot and sulphur gases. We have seen
one way in which the sulphur can react on
stonework. Consider now, the soot. This
adheres very tenaciously to the surface of
the stonework, usually masking the natural
colour entirely. This is particularly the
case with the various sandstones, and it forms
the underlying reason why the municipal
buildings in the cities of the Midlands and
of the industrial North frequently present
such a uniformly grimy appearance. The
soot enters the surface pores of the stonework
and when once it has got a firm hold it can
only be removed with the greatest difficulty.

It might be thought that a soot layer on
a building stone would be protective, despite

its unsightly appearance. This
would be true if the deposited
soot consisted of carbon only, but,
unfortunately, this atmospheric
soot is not pure, but contains
traces of ammonium sulphate and
other sulphur compounds. Often,
it carries with it slight traces of
tar acids, so that, under a soot
film on a building stone, the sul-
phate mechanism of destruction,
as described above, can still pro-
ceed. What happens is that, with
the initiation of the sulphate -
forming mechanism, a hard
deposit, consisting of soot mixed
with calcium sulphate, forms on
the stonework. The skin so formed
is no longer protective. It swells
up and tends to blister and to flake
off, revealing underneath a stone
which is particularly soft and
powdery. Particularly is this the

This prehistoric Cornish Cromlech well shows that stonework away from
town atmospheres remains intact for thousands of years.

The surface of granite (slightly magnified). Note the constituent
hard grains or nodules whose unequal expansion may start the decay

of the stone.

the most active of the agents responsible for
bringing about the deterioration of building
stones, and the fact that, on the whole,
country buildings and those of small, non -
industrialised country towns are far better
preserved and undergo less decay than those
of our big industrialised centres is, in many
instances, to be attributable to the far greater
preponderance of sulphur dioxide in town
atmospheres of an industrial character.

The sulphur dioxide dissolves in the rain-
water, forming sulphurous acid which quickly
becomes oxidised to sulphuric acid, a most
potent solvent and an active attacker of many
mineral substances. This sulphuric acid
attacks the carbonates which are present in
many types of building stones, dissolving

case with the softer and calcareous
(carbonate -containing) sandstones
which have been used in indus-

A limestone building, where the wall facing right is sheltered from the rain
and soot has tended to accumulate. The wall facing the camera is

exposed to the south-west rains and is clean and white.

cence which is to be seen on stone guildings,
and also on brickwork. In most instances,
the sulphate is slowly removed by the rain
from the brickwork and then no more is
formed, the brick then having weathered to a
condition of ,stability. With stone, however,
the effects are different. Given the right'
conditions of atmospheric dirt and gaseous
contamination, the sulphates can be produced
from the stone until the whole of the stone-
work has been rotted through and through.
Naturally, this is a process which takes a long
time to accomplish, but even within a
measurable period it can be very active and
insidious in its results.

The coal which is burned in and around
our workaday towns pollutes the atmosphere

trial towns. Matters are believed to be made
worse by the calcium sulphate actually crys-
tallising in the pores of the stonework,
setting up a disruptive pressure additional to
that caused by the absorption and freezing
of water.

It has been found that a structural sand-
stone can actually absorb sulphates which are
present in its mortar joints or in neighbouring
blocks of limestone, although the actual pro-
ce;s of this sulphate absorption has not yet
been examined. It hat long been known
that the contact of limestone and sandstone
will, in time, result in the preferential decay
of the sandstone, and the above observation
offers the techical reason for this.

(To be concluded.)
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Kodak Society of Experimental Engineers Exhibition
THE biennial exhibition now organised

regularly by the Kodak Society of
Experimental Engineers and Craftsmen

was held in the Kodak Recreation Centre,
Wealdstone, on March 29th and 3oth this
year. Visitors on the Saturday, of which I
was one, had to brave a blizzard and snow
several inches deep, but this did not deter
those of us really interested in model and
craft work.

This year there were more exhibits than
ever and standards in workmanship were
high. Nearly all the exhibits were of local
origin ; some were entered by individuals and
others came through model engineering socie-
ties, model railway clubs, youth groups, etc.,
as well as those shown by members of the
Kodak Society.

Ship Models
The marine section displayed an unusually

large number of ship models of different
kinds, varying from a 9ft. dinghy to minia-
ture ships in bottles, and not forgetting a
model of the Kon-Tiki expedition raft.
Several working model power boats were
shown, sailing yachts, display models of war-
ships, old-time sailing ships and modern
cargo boats were all included. Especially
notable was Lt. Cmdr. (Retd.) T. F.
Richards' model of the 74 -gun frigate,

Fig. r (Above).-A general view of some of
the exhibits at the Kodak Exhibition this year,
with the locomotive section in the foreground.

(Photo by courtesy of Kodak, Ltd.)
Fig. 2 (Right).-This excellent model of a
4-6-2 L.M.S. "Princess" class locomotive was
one of the fine models shown at the Kodak
Exhibition. The model is to a scale of Vn. to 1ft.

(Photo by courtesy of Kodak, Ltd.)

H.M.S. Implacable, which showed some fine
detail work.

Locomotive models were also varied and
were mostly of a high standard of finish. As
well as some excellent passenger -hauling

models there was quite a selection of small
gauge locomotives ; also some American
model railroad equipment, exhibited by Mr.
Perrin, of the Harrow
Model Railroaders.

Entries in the general
engineering section were
not so numerous, but high
quality was again evident.
There was a model aircraft
section, which was well
supported. Some original
models appeared in the
general mechanical class.
One that attracted much
attention was a scale model
grand piano, complete with
stool ; when the keyboard
cover was raised listeners
could hear the strains of
Strauss's Blue Danube
Waltz. Mr. J. H. Starck
was the maker of this in-
genious model.

Various Handicrafts
The exhibition also in-

cluded a fine display of
craft work of all kinds :
needlework, w ea v in g,
leatherwork, carved wood -

work, oil and water colour paintings, and
numerous other handicrafts.

I was sorry to learn that Mr. K. N.
Harris, chairman of the Kodak Society, is
to retire this year, but no doubt he will still
keep in close touch with the society and its
many activities.

Model Railway Club Exhibition
In the model railway world, Easter week

in London means a visit to the annual Model
Railway Club Exhibition at the Central Hall,
Westminster. This year I had the pleasure
of visiting the exhibition in the company of
Mr. J. Fournereau, owner -editor of the well-
known French model railway magazine,
Loco -Revue. French model railway enthusi-
asts find this large exhibition most fascinat-
ing as they so seldom see anything on this
scale in France, where the model railway

Fig. 3.-This is a beautiful model of the 74 -gun
frigate, H.M.S. "Implacable," which was on
loan to the Kodak Exhibition. The scale of
the model was not given on its showcard but
the model measured about 2ft. in length. (Photo

by courtesy of Kodak, Ltd.)

hobby, although growing and flourishing, has
not reached the popularity that it enjoys in
Britain.
 A feature of this year's exhibition was the
large number of working layouts on view.
British Railways displayed their now compre-
hensive gauge o model railway. A large

(Continued on page 354)
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Interplanetary
Space Travel

SIR,-Your correspond-
ents, H. H. Porritt

and Dennis Urch, in the
May issue of PRACTICAL
MECHANICS ignore one or
two points about Professor Einstein's " Rela-
tivity Theory." Firstly, the " Theory of Rela-
tivity " states that no body with any mass, i.e.,
matter, can attain the speed of light. Secondly,
other effects occur, besides the slowing of time,
as speed increases. Mass increases, and dimen-
sions decrease, as an object increases its speed.
When the object reaches the speed of light its
mass should be infinite and its dimensions
zero. Thirdly, and this is the crucial point, it
all depends on whose time, weight and length
scale these are measured. Going by Mr.
Urch's analogy, which of the twins would
measure the time ? If time appeared to
shorten, as far as the twin who travelled in the
rocket was concerned, would not the time
required for him to age to the equivalent of
8o earthly years of age also diminish in
proportion ?

I think the " Theory of Relativity " pretty
well takes care of most of these apparent
paradoxes that have been quoted by its name-
" relativity."

By the way, even minute bodies such as
electrons, travelling in vacuum, have not yet
been made to approach the speed of light.-
A. DARBY (Glasgow).

SIR,-The view expressed jointly by H. H.
Porritt and D. Urch (May issue) regarding

time in inter -stellar flight-to,000 million
years in exchange for 33 years-brings H. G.
Wells's " Time Machine " to life, with one
great difference : there would be no return
for their lonely traveller as he sat by the shore
of a tideless sea and watched the sun die.

Time," convenient though it may be in our
human dealings, is still a purely hypothetical
quantity. It depends on a sequence of changes
for its existence. A strong display of energy in
a certain direction gives an observer the im-
pression of quick movement, and he sub-
consciously labels the sequence as " taking
little time." For a weak display of energy he
labels the sequence as " taking a long time."
As everything in nature possesses this
sequence of change in various degrees, the
illusion of " time " is continually with us.
Examining this sense of change we find it is
caused by the interaction or disposition of one
centre or nucleus of energy with, or in relation
to, another. This state of affairs, with its
innumerable combinations, creates for us the
world we know.

If an object moves by its own energy, it
expends energy ; we then say it is not what it
was-it is changed and it has changed
position, and immediately we delude ourselves
with the " before " and " after " or " time "
idea. If, however, the object is returned to its
former position and its lost energy is restored
to it precisely as it was in the first place, then
that particular object has abolished " time."
The argument may be advanced that it is not
the same because it is the second time the
object has occupied that unique state, but if
the mental energy expended by the person
making that observation is reversed in similar
fashion, the memory of that observation no
longer exists. As the two sources of energy

differ in action and position, the divergence
gives us an imaginary thing which we call
" time." If the two sources were exactly alike
in action and position, they would form one
entity and the myth of " time " would be
cancelled Out.-WILLIAM ELLWOOD (Hatfield).

Braille Printing,
SIR,-I am anxious to help a friend who

has undertaken a voluntary task of
Braille " printing " for blind persons.

As you probably know, one sheet of Braille
takes a long time to produce, and in view of the
fact that a number of copies will be required, it
would be a great help if some form of dupli-
cating was possible.

Can any readers help by making any sugges-
tions as to how this would be possible ? It is
essential that the process be fairly simple and
preferably inexpensive. - L. MORTIMORE
(Pinhoe).

Laying Glazed Tiles
SIR,-With reference to the query on

laying glazed tiles by B. Paton (April
issue), I can assure Mr. Paton that without
first preparing his timber the tiles would not
stand up to very much traffic.

If there is to be any dampness about or
heavy work, I advise the following treatment.

First, give the timbers an application of any
lead undercoating and allow this to dry ; then
paint the reverse side -of the tiles.

Next, make up to a thick cream a mixture
of white lead putty and gold size.

This mixture is painted thickly on to the
back of the tiles, which are then pressed gently
on to the timber and allowed to set for about
a week. The joints between the tiles may be
filled in with plaster of paris.

Prass finny
and sharply

Ma

Paha/ pin

Cutting tiles by means of a glass -cutter and
breaking over a panel pin.

Ann
surfaast

The cutting of tiles is really an easy job if
you use a glass -cutter on the glazed side and
apply pressure as shown in the accompanying
sketch. The cutting should be done before
painting.

The mixture mentioned is also used for
tiling to metal or even glass.-S. WEALTHY
(Liverpool).

Motor Boating and Weed -ridden Waters
SIR,-Although I have previously offered

my suggestions for a solution to the
problem of motor boating through weed -
ridden waters, I cannot allow G. Fleming's
solution to pass without comment. Firstly,
the upright supports hinged to the gunwale
will in themselves tend to collect every weed
in their path on or near the surface. Secondly,
the speed at which a small boat (with or
without a screened propeller) can travel
through water, would never cut weeds,
no matter how sharp the blade could be kept.
The action of a scythe is very different when
cutting meadow from that of Mr. Fleming's
arrangement. There might be some possi-
bility of the blade cutting if it were inclined
sternwards at one side, but in my experience
the very slipperiness of water plants causes
them to slide off even the keenest edge,
unless the knife is moved with considerable
speed.

I think, therefore, that the correct approach
to this problem
is to study
more carefully
the way in
which a pro-
peller slices
through t h e
water. It ap-
pears to me
that if it will
slice through
water, it can
be assisted or
modified to
slice through
weeds. T h e
cutting speed
necessary is
ready to hand
in the blades
themselves.
The only assis-
tance needed
can be provid-
ed by mount-
ing suitably
shaped fixed
blades above
and below the
propeller hub,

General shape of the fixed so that their
blades for slicing through weeds. trailing edges -

conform to
the locus described by the propeller blades'
leading edge. A scissor action is then achieved,
such as is found in lawn mowers. It may be
argued then, that the periphery speed near
the hub is less than that at the tips of the
rotating propeller blades, and that this in
itself will cause weeds to become wrapped
round the hub. This is perfectly true, but
can be overcome if the weeds are guided away
from this point with a conical -shaped fitting
made from aluminium sheeting ; its point
should face forward, and the skirts shaped
round the bevel gear housing, so that its
mouth is a close fit to the hub, where the
blades fade into the hub casting. The design
of this cone will vary according to the make of
motor. On many types of motor it will be
unnecessary as the gear housing is already so
shaped.

The accompanying sketch will be a guide
to the general shape of the fixed blades referred
to. The top one is fastened or strapped to
the main shaft housing, and the bottom one is
fastened to the fin. The trailing edges are
bevelled from opposite sides according to the
direction of rotation of the propeller. It may
also be necessary under severe conditions to
bevel slightly the leading edges of the propeller
blades. The clearance allowed between
fixed and rotating edges may be as much as
Li i6in. and will , still achieve remarkable
results.

In conclusion, it will be clear that I cannot
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agree with Mr. Fleming's contention that
there must be a clear patch of water for the

propeller."
I have considerable experience of this

device, which is incorporated into the castings
of a motor in my possession. I have never
known it to fail.-W. A. P. CROWE (Dublin).

Electrically -operated Film Screen
Curtain
IR,-With reference to Mr. S. B. Bagley's

letter in your Mdy issue regarding an
electrical device for opening and closing
film screen curtain, I would like to suggest
the following method, as illustrated in Fig. 1.

The principle of operation is that the
starting switch is switched on and the geared
motor turns a pulley, thus moving curtain
cord and opening the curtain, until striker
" A " operates the controlling switch. This
breaks the circuit and reverses motor connec- Mr. Lewis's
tion for next operation.

Press buttons

24v

84 A4

JAI

Relays

B2

Limit
switches

0
Open

1

Close

A?,

circuit which has worked well for
several months.

Controlling switch Starting switch

Striker A

=0'
aoorox

F-STriker B

I

Curtain -" Curtain cord -)

(t
Pulley operated by )
reversible geared motor

s
I Mains

C..

Motor unit 2 -Two-way switches
mechanically interlocked Starting

switch

Fig. 1.-Showing mechanical arrangements for operating curtains.
Fig. .-The theoretical circuit.

Striker

4..0'2'
MS.Operating plate with
holes for switch tip

Two-way switch/ Wood mounting block

Fig. 3.-Method for interlocking controlling
switch.

On again pressing the starting switch-,
the motor turns in the opposite direction,
thus closing the curtain, until striker " B "
switches off the controlling switch. Diagram
of electric circuit is shown on Fig. 2.

Parts required :
One small reversible geared motor unit

(as R.Q.H. type made by Drayton Instrument
Co.) with output speed too -12o r.p.m.

Three two-way switches (two for controll-
ing switch and one for starting switch).
A.C. only type can be recommended as they
are quiet in operation.

Two striking clips.
One small U -rope pulley, diameter to suit

speed of opening the curtain.
Suggested method for interlocking con-

trolling switch is on Fig. 3.
I hope this method will provide simple

and satisfactory solution.-L. WORONOWSKI
(Nottingham).

SIR,-I enclose a circuit for the control of
curtains for a film screen which is in

use here. It provides for automatic control
in starting and stopping and also prevention
of accidental starting of the curtains in the
opposite direction once they are in motion,
this being an easy thing to do in the dark.

The essentials needed are two post office
type relays of about 500 ohms each, two
press buttons and a series -wound motor.
The leads from the field and armature are

6.41

taken via the spring sets on the relays, as
shown in the sketch.

Suppose that the curtains require to be
opened, then pressing button " 0 " sends
current through relay "A." Spring set "At "
locks relay " A " (so pressure on the button
can be released). " A2 " disconnects relay
" B," thus preventing its accidental operation,

Pulley cloture cord

To close the curtains, button " S " is
pressed and the above cycle is repeated on
relay " B," the only difference being that
the field is connected the opposite way round
so that the motor reverses.

This system has been in operation for some
months now and has worked very well. It
leaves the operator free to operate the pro-
jector, lighting, etc., and has only a button
that has to be pressed.-L. LEWIS (Sheerness).

SIR,-May I make a suggestion to help
Mr. S. B. Bagley concerning his electri-

cally -operated film screen curtain ?
If the curtain is hung from the usual type

of curtain rail and rollers, pulleys to suit are
available with the rail. Fit one of the pulleys
on the motor shaft and the other at the distant
end of the other curtain. Picture cord or
leather belting 3 '16in. diameter should be
sufficient for the drive, which passes right
round a nin. pulley. This will give each
curtain a movement of a little over 3ft.
(12 x

The pulley could be made of wood or
" Tufnol," and need not be more than tin.
or tin. thick, sufficient for a little more than
two complete threads, in the form of a groove,
to take the picture cord. On one face of the
pulley screw an arm to operate two toggle
switches.

I am not sure of the best type of motor to
use, but I have chosen a commutator type
fractional horsepower motor (about x /2o
h.p.).

The circuit is through a two-way switch
in projection box to the other two-way
switch operated by the arm on the large
pulley, through a double pole change -over
switch (D.P.C.O.S.), through the commutator,
through the field and back to the supply.
For a D.P.C.O.S. use an intermediate switch
as used for three-way switching in house -
wiring. These are no larger than a two-way
switch.

I have chosen to reverse the current in
the armature, which is better than reversing
the field current.

Operate the switch in projection box :
curtain opens. When open, it changes over
the two-way switch cutting off the supply,
and changes the D.P.C.O.S. ready for the
motor to run the other way.

Motor pulley -4,

CI

Switches

0

II

Timing pulley

Fig. 1.-Pulley system for operating curtains.
Fig. 2.-Side view of timing pulley.

Mains

I 2 Way

Projection box

Fig. 3.-Circuit diagram.

while " A3 " and " A4 " put the motor field
in series with the armature- and operate
the motor. At the end of the travel of the
curtain the limit switch opens and dis-
connects relay "A," restoring the circuit to
normal and also preventing the relay from
operating until the curtains have been
reclosed.

/

Open three-way in projection box again :
motor runs the other way closing the curtains,
breaking two-way circuit and D.P.C.O.S. mak-
ing motor ready to run the other way again.-
D. W. JONES (Chester).
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Radio -controlled Models
THE highly educational value of model

aircraft and boats is to -day greatly
enhanced by the use of radio for remote
control. To amplify its possibilities, Elec-
tronic Developments (Surrey) Ltd., the
makers of the world famous model E.D.
engines, have perfected a model boat which

engine is an E.D. 4.5c.c. watercooled diesel,
measuring 34in. in height, and weighing tooz.
The radio equipment is an E.D. Mk. IV, 3 -
channel, 3 -reed radio control unit. The
boat, which is built of wood, is 5ft. in length
with a 2ft. beam.

The use of radio with model aircraft and
boats has enabled the constructor to control

Above-the radio -controlled boat after its successful crossing of the
Channel.

Right-the chart type ready reckoner for electrical engineers. The two
movable scales are of transparent plastic and enable the K.V.A. loading

at any given K.W. and P.F. to be seen at a glance.

has successfully crossed the English Channel
under its own power while being fully radio -
controlled from a river launch, which fol-
lowed at a distance varying between too yards
and t mile.

The accompanying photograph of the boat
was taken the following day in Calais har-
bour after the successful crossing, which
created world-wide interest, as all the com-
ponents used are commercial lines manufac-
tured by Electronic Developments, Ltd. The

A Review of the Latest
Appliances, Tools and

Accessories

Electrical Engineer's Calculators
DESIGNED for the student, apprentice,

maintenance electrician and electrical en-
gineer, the purpose of these calculators is to
save referring to a book of tables when making
decisions on electrical calculations. They are
in two types, the chart type for K.W., K.V.A.,
K.V.A.r., and power factor correction, and
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his craft reliably over long distances, and
bring a model boat back to its place of
launching. Most of the maneeuvres that a
full-size aircraft can do can be carried out
by means of radio control of the rudder.

In addition to the diesel engines for the
motive power, the firm also supply the radio
control unit, kit sets, or models complete.

Further particulars are obtainable from
Electronic Developments (Surrey) Ltd., 18,
Villiers Road, Kingston -on -Thames, Surrey.

the double -sided circular calculator made in
white ivorine, which is for " load current "
H.P., fuse wire size dia., K.W., K.V.A., and
power factor. An instruction b00% is supplied
with each, giving worked -out examples and
explaining the graduations of the scales,
etc.

The prices are : disc type, 7s. 6d., and chart
type, 6s. 3d., and the suppliers are Eastern
Electric Service, " C " Dept., Norton Park,
Edinburgh, 7.

Harrow and Wembley Society of Model
Engineers
ON Wednesday, March 26th, at Heathfield

School, College Road, Harrow, club
members had the pleasure of a return visit of
Mr. Walton, a representative of a heavy
transport company. On this occasion, with
the aid of a projector and appropriate films,
Mr. Walton was able to show how enormous
loads of varying shapes were conveyed by
road with specialised equipment.

International Radio -controlled 'Models
Week -end at Blackpool
ON August 16th and 17th, 1952, the above

Radio -controlled Models event for
boats and aircraft will be held at Blackpool,
Lancashire, and it will be the first joint event
of its kind to be held in England, with an
international contest for model boats on the
Saturday (August 16th), and an international
contest for model aircraft on the Sunday
(August 17th). The latter event will be held
on the Stanley Park Aerodrome, Blackpool,
commencing at to a.m., and the boats contest

will be held on a portion of the lake in
Stanley Park, Blackpool.

Anyone interested should send a stamped,
addressed envelope to the address below.

Both contests are being organised by the
International Radio - Controlled Models
Society, and an interesting and enjoyable
week -end is anticipated.

Full particulars may be obtained from
Mr. R. Lawton, to, Dalton Avenue, White -
field, near Manchester.

THE WORLD OF MODELS
(Continued from page 351)

scenic layout in 2mm. scale made an interest-
ing exhibit, as did also the portable 4mm.
scale layout of the Buckingham branch line.
The passenger -carrying railway once more
proved its popularity, even for the short,
straight run to which it has to be confined
in the space available.

The group stands included a London
Transport and a free-lance group as well as
an American group, all of which added wel-
come variety. Other groups (G.W., L.N.E.R.,
L.M.S. and Southern) provided some familiar
favourites as well as a number of interesting
new models.

BOOK RECEIVED
Tropical Fish in the Home. By Douglas

Gohm, F.Z.S. Published by C. Arthur
Pearson Ltd. 144 pages. Price 3os. net.

TO meet the demand of tropical fish en-
thusiasts in this country for a really com-

plete and up-to-date book on this fascinating
subject, the author has written this popular -
priced volume. The subject matter has been
treated throughout in an essentially practical
manner and should appeal to the expert and
beginner alike. All the interesting ichthyology
is dealt with, and there are many hints
on keeping and maintaining a tropical
aquarium in proper condition. An outstand-
ing feature of this invaluable book is the set
of full -colour lithographic plates, showing
the various groups of fish in their natural
colours. In addition to these plates there arc
numerous black and white pictures and
diagrams of the various species of fish, and of
plants and accessories for the tank. Th2
contents cover : Aquariums, Plants and
Layout, Aquarium Management and How
to Counteract Common Troubles, with a
large section on the various groups of fish
themselves, and detailed descriptions of
popular varieties. The book is fully indexed,
and can be looked upon as the standard
British work on the subject.
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WOLF ELECTRIC TOOLS LTD PIONEER WORKS HANGER LANE LONDON W.5
TELEPHONE PERIVALE 563 I -4 BRANCHES. BIRMINGHAM MANCHESTER LEEDS BRISTOL GLASGOW

El 9 NI,
BENNETT COLLEGE can help you to

success through personal postal tuition
THOUSANDS OF MEN in important

positions were once students of The
Bennett College. They owe their success to
Personal Postal Tuition-The Bennett College
way. You have the same chance to qualify for a
fine career, higher pay and social standing.

SEND TODAY for a free prospectus on
your subject. just choose your course, fill in
the coupon and post it

To THE BENNETT COLLEGE, Dept. G. 76, SHEFFIELD

Please send me free your prospectus on :

SUBJECT

NAME

ADDRESS

AGE (if under 20....
PLEASE WRITE IN BLOCK LETTERS

One of these courses will lead to

Accountancy
Auditing
Book-keeping
Commercial Arithmetic
Costing
Economics

Agriculture
Architecture
Aircraft Maintenance
Building
Carpentry
Chemistry
Civil Engineering
Diesel Engines
Draughtsmanship
Electrical Engineering
Electric Wiring

Modern Business Methods
Shorthand
English Subjects
General Education
Geography
Journalism

Engineering Drawings
I.C. Engines
Machine Design
Mechanical Engineering
Motor Engineering
Plumbing
Power Station Engineering
Press Tool Work
Quantity Surveying
Radio Engineering
Road Making

your advancement

Languages
Literature
Mathematics
Public Speaking
Police Subjects
Short Story Writing

Sanitation
Sheet Metal Work
Steam Engineering
Surveying
Telecommunications
Television
Wireless Telegraphy
Works Management
Workshop Practice
and many others

GENERAL CERTIFICATE OF EDUCATION : R.S.A. EXAMS.
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G A L PI N S
ELECTRICAL STORES

403, HIGH ST., LEWISHAM, S.E.I3
Tel.: Lee Green 0309. Near Lewisham Hospital
TERMS: CASH WITH ORDER.
NO C.O.D. All goods sent on 7 days'

approval against cash.
EARLY CLOSING DAY THURSDAY

E X-R.A.F. ROTARY CONVERTERS. 24
volts D.C., input 50 volts, SO cycles, 1

phase at 450 watts output, complete with
step-up transformer 50 to 230 volts,
£91101- each,  carriage 10/,
MAINS TRANSFORMERS (NEW),
input 2001250 volts in steps of 10 volts,
output 350101350 volts 300 m1amps. 6.3
volts 8 amps twice, 4 volts 4 amps, 5 volts
4 amps, 70/- each, carriage 316, ditto,
450101450 volts 250 mlamps 6.3 volts 8 amps
twice 4 volts 4 amps, 5 volts 4 amps, 701 -
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, 751-, carriage
316. Another, wound to (electronic)
specifications, 350'0 350 volts 250 mlamps
4 volts 8 amps, 4 volts 4 amps, 6.3 volts 8
amps, 01216.3 volts 2 amps, 70/- each,
carriage paid ; another, input as above,
output 500,150/0/3501500 volts 250 m amps,
6.3 volts 6 amps, 0/2/6.3 volts 2 amps,
0.4:5 volts 4 amps twice, 751- each, carr. 316.
SWITCHBOARD METERS, 4M. scale
moving coil (D.C.) only 0 to 14 amps,
1716 each, post 116.

EX -RADAR MAINS TRANSFOR-
MERS. 230 volts input 50 cycles I phase,
output 4.500 '5,500 volts approx. 80 m amps,
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 51in. x 41in. x
4in. and 3M. x Sin. x 21,in., price 75/ -
each, carriage paid.
ROTARY CONVERTERS. 24-28 volts
D.C. input, 1,200 volts 70 in/amps, 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, 95/- each, carriage 716.
AUTO WOUND VOLTAGE
CHANGER TRANSFORMERS, tapped
0:11012001230 volts 350 watts, 551- each,
post 116, as above but 500 watts 701- each,
carriage 316 ; as above, 200 watts, 40/ -
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, £15 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 SO', overload, weight 10Ib., price
£101101- 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, 251- each, post 116.
MAINS TRANSFORMERS (NEW),
2001250 volts input, in steps of 10 volts,
outputs, 0, 6, 12, 24 volts 6 amps, 4216
each, post 116. Another as above but 10-12
amps, 551- each, post 116 another, as
above but 25130 amps, 751- each, carriage
316 ; another, input as above, output
0119130136 volts, 6 amps, 4716 each, post 116.
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.
SYNCHRONOUS F.H.P. MOTORS,
complete with a large selection of gear
wheels 2001250 v., A.G. mains, 1416 each.
MAINS TRANSFORMERS, 230 v.
input, 150101150 v., 200 mA, 6.3 v. 8 amps,
5 v. 2 amps output, 231- each.
PRE -PAYMENT II- SLOT METERS,
2001250 volts A.G., calibrated at id. or
Id. per unit, 5 amp load, 451- each, 10 amp
load, 5716 each.
MAINS TRANSFORMERS (NEW),
Input 2001250 volts in steps of 10 volts,
outputs, 350101350 volts 1130 mlamps, 4
volts 4 amps, 5 volts, 3 amps, 6.3 volts 4
amps, 451 -each, post 116 ; another 350101350
volts ISO mlamps, 6.3 volts 8 amps, 01415
volts 4 amps, 451- each, post 116 ; another
500101500 volts ISO mA, 4 volts 4 amps C.T ,
6.3 volts 4 amps, C.T., 5 volts 3 amps,
4716 each, post 1,6 another 425101425
volts 160 mlamps, 6.3 volts 4 amps, C.T.
twice 5 volts 3 amps, 4716 each, post 116.
Please note : All Transformer prices
have been increased by IO",, due to
rises in cost of materials. Prices
quoted in this advt. supersede all
prices previously quoted.
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THE "FLUXITE QUINS
AT WORK

Cried EH, With the greatest
delight,

We award you the first prize on
sight.

0, dear, dear me,
A catastrophe !

But FLUXITE 'II put that lot

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.

With Flaritejoints tint be  wiped
sareessfally that are impossible

by may other method
Used for over 90 years in Government works and by leading
engineers and manufacturers. Of all Ironmongers -in tins,

from 1/- upwards.
akTO 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.

,--1

ALL MECHANICS W/LelIA.VENN
THE - FLpX ITE "
WEll.r,avitsh:rFLUX-

want it by a simpleou
pressure.

Price 2/6 or filled
3/6. IT SIMPLIFIES ALL SOLDERING

Write for Book on the ART OF "SOFT" SOLDERING and far Lralleiq on
CASE -HARDENING STEEL and TEMPERING TOOLS with FLUXITE.

Also on WIPED JOINTS." Price 13d. Each.
FLUXITE LTD., Dept. P.M., Bermondsey Street, S.E.I

D

K
E'
S

EXTENSION SPEAKERS
New type baffle stand with
metal fret. 6in. Price
1919. Post II-. Other
types and sizes in stock.

SALVAGE RADIO -GRAM CHASSIS
END DRIVE £7 17.6.

FRONT DRIVE £9 17,6.
5 Valve S'het. 1952 Model.
Made to sell at three times
this price. Latest pin -type
midget valves (138G series)
reconditioned, tested and guar-
anteed. Write for details without
obligation. Record changer
units also available, Single Speed
(f7.17.6) and Three Speed
f10.17.6).
PERSONAL RADIOS. -Price £511916, 4 v. T.R.F. receiver with choice of walnut
brown or ivory plastic cabinet. Complete instructions for building this popular
set, including point to point wiring instructions are supplied with the kit of parts.
There is no other comparable set available to -day at this price. When ordering,
please state whether you require A.G. model or A.C.1D.C. model. Postage and
packing 316 extra. Assembled ready for use, 351- extra.

VALVES. -Salvage and surplus. Tested. EF9I , EF92, E1391, EL32, EF36, EF50, 6K7,
IT4, IRS, all at 819. SV6I, ECL80, at 1119. 802, 902, 15D2, SP2, KT32, PEN383
at 619.
PANNIER BAGS. New. )4in x 10in. x 51in. Tough vulcanised canvas, lined fin.
sponge rubber. Webbing straps with buckle and snap clasp. 716 each. Postage 116.

STEEL BOXES. Sheet steel, with locking lid. 101in. x 81in. x 51in. With webbing
shoulder straps. 21-. Postage II-.
SOLDERING IRONS. Many as new, but some faulty (repairable). Most sizes and
shapes of bits available 919. Postage 9d.

WIRE. Spring Steel in reels of 25 yds. (.032in.) and 50 yds. (.014in.). II- per reel.
5 for 41.. Postage 6d. each. Nickel chrome resistance wire, same sizes, 416 per reel.

GRAMOPRONE
MOTORS. Unused. Made
by E.M.I. (H.M.V.1Mareoni).
Complete, but no winder
handle and need cleaning.

Price 25/9. Post 213.

C.W.O.
- DUKE'S 621, ROMFORD ROAD, MONEY

Or LONDON,
C.O.D (GRANGEWOOD 6677). GUARANTEE

STAMP FOR 1952 LIST.

PORTABLE ELECTRIC BLOWERS. -
2201230 volts 220 watts. Completely en-
closed, 8ft. flexible hose and nozzle, 7 yds.
C.T.S. Flex. Many uses where clean, dry
air is required. £81151-.
FLASHING SWITCH UNIT with 6
contacts. Full rotation 60 seconds. operated
by a Sangamo Synchronous Motor, 230
volts A.C. 2 watts. In metal case, 3Ila. x
2tin. x giln. 15i-, post 11-.
CONDENSER LENSES. Plana Convex
optically ground and polished.
Illn. Diam. 211n. Focus ... 7/6 each
211n. 31n. 10,- each
41n. . 28in. ... 15,- each,

41n. 101.n. mtd. In prs. 3218 pair
51n. ,, Pin. 40i- each
61n. 101n. 50/- each
LAMP HOUSES wi th pair of 6in. condenser
lenses and focusing mount, suitable for
flood or spotlight, M.
TALKIE PRIMECTORS.-16 m/m. B.T.H.
model S.R.B. Sound and silent, complete
with valves, lamps, lens, speaker. trans-
former, £95. As above, but sound only,
£90. G.B. model L516, 16 m!m., complete
with valves, lamps, lens, speaker and
resistance. £75. Projection Lenses. Dall-
meyer, 33 mini. diameter mount, 50-65-75

65/- each.
BROMIDE PAPER. -Glossy grades 1 and
3, 541n. x 511n., 716 per gross, post fkl. PEAS-
TICA in soft, normal or hard. Double
weight 12in. x 101n.. 27;6 for 50, post
15.,- for 25. post 1'-, also 151n. x 121n. soft
only, 3916 for 50 21/- for 25, post 1',
PHOTO FLOOD LAMPS. -1,000 watt.
230 volt, 101- each. Post 1/-.
RESISTANCE MATS. -Make ideal heating
mats for Aquariums, Photographic solu-
tions. Print dryers, etc. Mains voltage.
Black heat, size 10in. x 6in. 2/6. post free.
POWER SUPPLY UNIT No. 7 for charging
6 volt accumulators by hand, consisting of
a hand generator 6 volts D.C. at 4 amps.,
complete with accumulator box, automatic
cut-out In large steel case. 16in. x 101n. x
71in., only 4.5;- carriage paid.
TWIN P.A. LOUDSIPEAKERS.-Reflex
re-entrant type, very sensitive and direc-
tional, 81n. diam., l6in. overall. Brand new
with matching transformers 4.5 to 1 and 6 to
1 Ratios. Voice coil 7 ohms. Only
Carr. and pkg., 5!-.
ACEIL PUMPS. -These pumps enable
you to fill all accumulators on the bench
with the carboy at floor level. Brand new.
only 30'-, Poet 3./6.
AERIAL RODS.-12in. long, lin. diameter.
Any number of sections can be fitted to-
gether. 2/6 dozen. 6'- for 3 dozen, 11/- half
gross, 20'- gross, £6 per 1.000.
SLOW MOTION DIALS.-6in. Scaled
0-100. reduction 200 to 1 or direct, ideal for
wavemeters, signal generators, etc. Our
price, while they last. 5'6 each, post 1/-.

WILCO ELECTRONICS
204. LOWER ADDISCOMBE ROAD,

CROYDON

-JOHN FARMER-
Send 6d. for our 1952 catalogue contain-
ing hundreds of bargains. A copy is

sent free with all goods.
407. COMPASSES, Type P8. Alcohol
fluxgate. 511n. dia., 31n, high, nevi. in
wood cases, 15!-, post 1;1. Ditto Used
and less cases, otherwise perfectly ser-
viceable, 7'8, post 1 376. BUBBLE
SEXTANTS. Mk. 9. These instru-
ments are brand new with all acces-
sories. In bakelite cases, 37/6 each.
post 16. 404. CIRCUIT TESTING,
OHMETERS, by Evershed and \rig-
noles. Twin scale with selector sw
0-1,090 and 100-200.000 ohms and inf.
In bakelite eases Sulu x 4in. x 2iin.,
complete with test leads and prods,
leather carrying case and shoulder
straps. Perfect condition, less than half
list price, Only £5. post and registra-
tion 1/4. 421. VARIABLE IIIIE0-
STAIN, approx. 60 ohms. 1 amp, wire
wound. Laminated slider, graduated
traverse bar. New, boxed, 101, post lid.
428. VARIABLE RHEOSTATS, wire
wound. (a) 2 ohms, 20 amps, laminated
slider, base fitting. 141in. long, 716,
post la (b) 5.3 ohms, 8 amps, helical
traverse, carbon brushslider, 151n.
long, base fitting. 121. post l'6. 391.
BUZZERS, 3 to 6v., in bakelite cases
31in. x 2iin. x Din. Brand new, 2/6.
post 44.. 24. AMMETERS, 0-9 amps,
A.C.11).C 31in. dia.. 211n. scale, flush
panel mounting. Brand new boxed,
10'-. post 6d. .362. STEEL BOLTS,
2 B.A., round head, all new clean,
boxed. (a),Iin. long. (b) I in. long.
Either size 2/- per gross, post 7d. 10
gross 151-, post 118. 374. BRASS
BOLTS, 4 B,A., counter sunk, mixed
lin. and fin. long. approx. 380 per lb.
New unused. 5/- per lb post 8d. 310.
ARMOURED CARLE, car lighting
flex, twin :351.012. 40v. insulation,
aluminium alloy armd. 100 yard lengths
in some cases the outer covering is
slightly corroded, otherwise in new,
unused condition. 60,-, carriage 5,-.
390. INSULATION TAPE, lin. Wide,

A lb. rolls in sealed tins, 2/8. post 6d.
392, INSULATED STAPLES, finest
quality, fin.,boxes of 100, post 3d.

'379. CONTOL PANE:LS, ideal for
model railways, battery chargers,
light dimmers. etc. Measuring 6in.
41in. x 211n. deep: they contain a 69
ohms, 1 amp, rheostat, an onioff switch
and plug connectors. Brand slew, 101 -
each, post 1'8.

(Dept. A.2),
194, HARBORNE PARK RD.,

BIRMINGHAM, 17
Tel.: 11AI-1h:woe 1309.
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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 80 (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,

Concentrating Hydrogen Peroxide

AS I require a small quantity of concentrated
hydrogen peroxide, would you kindly help

me with the following queries ? :
Is it possible to buy a stronger concentration

than the chemists' " 20 vol." solution? If so, where
and what strength ?

Is there any method of concentrating the " 20
vol." solution as bought at the chemists ? If so,
how ?

How can I make a small quantity (say, s2oz.) of
concentrated hydrogen peroxide (concentration
to be as strong as conveniently possible) ?

Are there any special precautions to be taken
with concentrated hydrogen peroxide, and what
is the maximum safe concentration ?-J. Fellows
(Skiver).
HYDROGEN peroxide is now available in the follow-

ing concentrations: 20, 40 and too " volumes,"
corresponding respectively to 6, 12 and 3o per cent. of
H202. You can obtain any of these " strengths " from
a chemical dealer, such as British Drug Houses, Ltd.,
Poole, Dorset, or Messrs. Griffin and Tatlock, Ltd.,
Kemble Street, Kingsway, London, W.C.2. The
" zoo vol." material is only supplied in non -returnable
ceresin bottles, since it is liable to attack glassware.
The liquid must be kept cold.

Solutions of hydrogen peroxide (even dilute solutions)
decompose when they are heated. For this reason, weak
hydrogen peroxide of " 20 vol." grade cannot be
concentrated by distillation or evaporation under
ordinary conditions. Concentration is best effected by
placing some of the dilute hydrogen peroxide solution
in a vessel surrounded by solid carbon dioxide gas
(" carbonic acid snow "). The whole mass of peroxide
solution will freeze. At a temperature between minus
so deg. C. and minus 8 deg. C. small needle -shaped
crystals will separate from the melting mass. The
mother -liquor is then carefully poured away and the
crystals are collected. They will contain a higher
concentration of peroxide. The process may then be
repeated and, at every repetition, crystals of higher
peroxide concentration will be obtained. At higher
concentrations, it will be necessary to absorb further
water from the melted crystal mass by standing it in a
chemical desiccator over strong sulphuric acid. By this
method (presupposing a good supply of patience) it is
possible to obtain nearly too per cent. hydrogen peroxide
as a colourless, syrupy liquid with a slight bluish
tinge. You will find the process described in detail in
Mellor's " Modern Inorganic Chemistry " (Longman,
Green and Co.) and in other similar works on inorganic
chemistry.

The usual commercial form of hydrogen peroxide
is a sufficient starting point from which to make the
concentrated material, but the process is lengthy,
tedious and it calls for considerable chemical skill and
experience.

Ordinarily speaking, the handling of high concen-
trations of hydrogen peroxide does not call for any
special precautions. The liquid must be kept as cold
as possible. It is decomposed slowly by glass and by
silica. It injures the skin, producing white blisters.
It cannot be distilled. It has powerful oxidising qualities.
Any concentration is " safe,"but a concentration below
about the " 40 vol." mar can be treated like any
ordinary liquid provided that it is kept cool. Hydrogen
peroxide at all concentrations does not keep well in
contact with alkalies or with alkaline solutions.

Sealing a Concrete Floor
T HAVE an outbuilding used as a garage and

wash -house and it has a concrete floor. As
this appears to be continually dusty can you
inform me if there is any substance that can be
applied which will have the effect of " sealing "
the surface and so minimising the dusty effect?
-S. Ainsworth (Putley).
AN effective and relatively cheap sealing agent for

concrete surfaces is sodium silicate (water -glass)
used in the correct solution -strength. This substance is
supplied, ready for use, by Messrs. Joseph Crosfield
and Co., Ltd., Warrington, Lancs. It is merely swabbed
over the concrete surface and then allowed to dry out
slowly.

Another (much more expensive) material which can
be used for the same purpose is a solution of ethyl
silicate which is sold under the name of " hydrolysed
ethyl silicate." This is also very effective. It may be
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bbtained, together with literature on the subject, frcm
Silicaseal, Ltd., Westgate Hill Grange, Newcastle -on -
Tyne, 4.

Treatment of the concrete floor with any of the
emulsified wax " dry -bright " ' liquid floor polishes,
such as Johnson's " Glocoat," which are now obtainable
in household stores, is often moderately effective in
reducing the " dusting " of concrete floors, but the wax
preparation has to be applied at frequent intervals.

Producing Smoke
T AM doing some table -top photography with a

cane camera, and want to get the effect of a
burning village. The model houses will be of
cardboard, about 4in. high, and provision is
being made in the set up for a trough of metal
(invisible to the camera) to be sunk several inches
in the centre of the scene in which can be burnt
whatever is to create the smoke. Could you
please advise on the materials which would
furnish dense smoke with, if possible, a yellow
or red glare 3 -Gladys Gollup (Southall).

DISSOLVE a little camphor in methylated spirit
and stir in to the solution about one -eighth of

its bulk of turpentine. Soak cotton wool in this
solution and allow it to dry out. The impregnated
material will then burn slowly with the production
of black smoke.

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

with their enquiries.

White smoke is best produced by burning a few
grains of red phosphorus in small round tins. The
red phosphorus can be diluted with sand if its smoke
is too voluminous. It can also be damped with the
above camphor solution if it is required to darken
its smoke. In fact, by a judicious combination of the
above processes you can obtain white or black smoke
of any required density.

Red phosphorus is not poisonous, nor is it particularly
dangerous. It is not liable to ignite spontaneously.

LC. to Diesel Conversion
T AM interested in fitting a diesel engine in my
A 5938 i4 h.p. car, and should be grateful if
you could advise me as to manufacturers who

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

3s. 6d.*
10 -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, 5s.
F. J. CAMM'S FLASH STEAM PLANT. New

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

Series. No. 6, Ss.*

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

No. 8 (2 sheets), 7s.
CANVAS CANOE. New Series. No. 9, 3s. 6d.*

DIASCOPE. New Series. No. 10, 3s. 6d.*
EPISCOPE. ,New Series. No. 11, 3s. 6d.*

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

PLANT. New Series. No. 13, 7s. 6d.
f20 CAR

(Designed by F. .1. CAMM)
10s. 6d. per set of four sheets.

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

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

Ws. 6d. 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), 10s. 6d.

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

Southampton Street, Strand, W.C.2.

An  denotes ccnstructicnal details are available, free,
with the blue -prints.

357

make an engine of suitable size and performance.
Would it be possible to convert an existing

petrol engine into a diesel by fitting a Bosch pump'
and fitting a new cylinder head to increase com-
pression ratio (14 : I say) ? Are there any average
performance figures for diesels with respect
to the standard I.C. engine ?-Joseph Patterson
(Co. Down).

THERE are no diesel units in this country specially,
designed for small car use. The only thing we

can do is to call your attention to the small diesel
engines which are manufactured by Coventry Diesels,
Ltd., Coventry. These are industrial diesel units,'
but it might be possible to convert one of the smallest
size to your needs. An inquiry for particulars would
be worth your while, for the manufacturers would,
we think, be quite willing to advise you as to the suit-
ability of their units.

In deur opinion, the difficulties of converting an
existing car engine into diesel running are so great
that it would hardly pay any individual to attempt the
task. For one thing the average car engine is not
heavy or strong enough to permit of safe diesel opera-
tion. The obtaining and fitting of a new cylinder head,
to increase compression and a new Bosch pump would
be a possibility, but, in our view, an expensive and,
withal, an unsatisfactory job, one, indeed, which would
be likely to give rise to a lot of trouble of one sort or
other. In a word, you cannot expect to convert a
motor -boat into a battleship, no matter how good
your workmanship may be. It is the same in the case
of a light petrol engine -diesel conversion. The two
entities are not radically interchangeable, and any
attempt to force the one engine to do the work of the
other is likely to lead to disappointment and inefficiency.

It is very difficult to give clear average performance
figures for diesel and car engines, since the applications
of the two types are so different. Even diesel manufac-
turers will not be able to give you the figures you want.
In general, however, the following are interesting
figures :

The petrol engine converts between 20 and 25 per
cent. of the heat of the fuel into useful work, whereas
the figure for a diesel engine lies between 3o and 36 per
cent. Hence, the diesel engine has the higher thermal
efficiency. The losses in the petrol engine amount to
about to per cent. in internal friction, 34 per cent. in
cooling water and radiation and 33 per cent. in exhaust
gases. For the average diesel engine, the respective
figures are about rt, 31 and 24 per cent. The diesel
engine is economical and it pulls well at relatively low
speeds. It consumes heavy fuels, and the absence
from it of electrical ignition apparatus reduces the
chances of trouble. Herein are the main advantages
of the diesel unit, but diminutive units of this type
purely for light car use have yet to be thoroughly tried
out on a mass scale.

Photographic Developing and Printing
T WOULD like to print and develop my own

films. Could you let me know the cost of
the equipment needed and give details of the
printing and developing process, with ordinary
520 films ?-N. G. Ryder (Derby).
THE cost of equipping yourself for the purpose of

developing and printing your own films (presum-
ably in a small way) would be very little indeed. You
would need a developing dish or two, a rinsing -water
dish, a fixing dish, printing frame and, of course, the
necessary developing chemicals and fixing agents,
all of which can nowadays be bought ready -prepared
for use. You can make a good start on los. or Izs. if
you confine yourself to the merest essentials.

Write to Messrs. Johnson and Sons, Ltd., Manu-
facturing Chemists, Hendon, London, N.W.4, asking
for a copy of their free developing and printing booklets,
which will give you a good explanation of the process.
They will also send you their lists of materials. Do
the same, also, with Ilford, Ltd., Ilford, London, E.
From the literature you will thus obtain you will be
able to work out the cost of the equipment required,
and you will have at hand a good outline of the processes
of developing and printing. We are assuming that
you will be able to rig up for yourself a darkroom
safety light.

For your adequate understanding of the photographic
process, you ought to consult an elementary handbook
of developing and printing. There are literally dozens
of these books available in public libraries and at
various photographic dealers. They are all well
written and you will have a good choice.

If you possibly can, it would be far better for you to
seek out someone in your town who would give you
one or two demonstrations of film developing and
printing, for here an ounce of practical " showing -
how" is worth a ton of book reading.

Concrete Mix
TS gravel obtained from a London garden suit-

able for making up concrete ? By digging
down about eft. I can get this gravel, which is
very stony with a yellow sandy earth attached.
The River Effra is reputed to run under our
gardens. If it is suitable would I also have to use
sand, and also, would you give me the proportions
to use with the cement ? I want to make a foun-
dation for a portable concrete garage. -J. Gray
(Herne Hill).

THE grit which you have discovered on your property
would have to be well washed with water before

using it for concrete -making in order to rid it of adhering
soil. Otherwise, it would be well suitable for the job,
since it will probably be old river grit. The individual
particles of the grit should be about )in. across, and
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the particles should not be rounded, but should have
fairly sharp angles in order to provide good keying
points for the concrete.

A suitable concrete " mix " for your purpose would
be:

Portland cement .. part (by measure or
bulk)

Sand part
Fine filler part
Grit part,

The sand used should not be seasand, since the latter
invariably contains salt, which is detrimental to the
mixture. The fine filler may constitute almost any
very fine mineral material of a finer particle -size than
the sand used. For this purpose, stone or brickdust
may be used or anything of an equal fineness. It is
advisable, also, to include in the mixture a small propor-
ti n of coarse grit or broken stones, the average diameter
of these particles not exceeding one-half of the depth
of the concrete to be laid. Working on these lines,
you will obtain a dense, heavy concrete of good strength
and endurance. The above proportions may be varied
to some extent, but it is essential to use sufficient fine
filler to fill up the minute spaces between the sand
grains and the grit particles. The mixture must also be
adequately slaked with water so as to produce a mass
which is thoroughly wetted. A heap of it should just
stand up without actually flowing.

Making " Mastic" Waterproofing Point-
ing Material

T\ PLEASE inform me how to make my own
(1.) " mastic." It is to be used to seal cracks
and gaps between wooden window frames and the
brickwork.

(2) Is water -glass (used for preserving eggs)
sodium silicate and can it be mixed in with
cement and sand to render it waterproof ? If it
does not fulfil this waterproofing function, can
you please tell me what I can use ? Would it be
advisable to use this waterproof mortar for point-
ing between the bricks ?-Alec Day (Redcar).

THE usual building material known as " mastic "\
(I ) is an iron oxide residue containing manganese
which takes the form of a fine dark red powder. It is
mixed to a paste either with water or, better still, with
raw linseed oil, in which condition (particularly when
mixed with oil), it rapidly hardens and forms a very
efficient gap and crack -sealing agent for use in ordinary
household and structural repairs. It must not be con-
fused w:th asphalt mastic which is entirely a bituminous
compound and which is incapable of cold application.
The so-called mastic which is a red lead mixture has
not the same properties and we are not surprised to
learn that you have used this without success, since
it has the trick either of hardening too rapidly and
becoming brittle or of not hardening at all. The mastic
which you require is the ordinary one obtainable,
fairly cheaply, from average paint dealers, colour shops
and builders' merchants.

(2) Water -glass is composed of sodium silicate. It is a
chemical compound of somewhat indefinite and variable
composition. It takes the form of a water -white liquid
of high viscosity which can be thinned down to any extent
by the addition of water. When exposed to air it absorbs
carbon dioxide and gradually becomes opaque. Hence,
whets mixed with sand, and other inert materials, this
reaction tends to go on so that the medium stiffens
up and becomes cement -like. The cement thus pro-
duced, however, has little strength and tenacity. It
could not oe compared, for instance, with an average
mixing of Portland or the other high -power consents.
As an egg preserver, however, water -glass is a very
satisfactory agent. It is used, too, as a medium for,
mixing certain paints, colours and other dry materials.
Cement and sand will not, in themselves, render
water -glass waterproof. Water -glass requires several
weeks exposure to air before it becomes immune from
dampness and thoroughly waterproof inherently.
Furthermore, it is always undesirable to place between
brickwork a cement or other medium which is exces-
sively dense, since this procedure frequently results in
a slow deterioration and crumbling of the brickwork.
For this reason, also, it is not even desirable to point
ordinary Portland cement between brickwork. Brick-
work is best kept in good condition by pointing it with
ordinary mortar containing a high proportion of sand
and we strongly advise you to adhere, in principle, to
this procedure and practice.

Correcting pH Value of Soil
PLEASE tell me a method of determining the

acidity or alkalinity of a soil and compost,
i.e., the pH value, the correct pH value being be-
tween 7.5 and 8.5. What is the best method of
correcting the soil and compost if it proves in-
correct either way ?-D. Platt (Darlaston).

[)WE
take it that you realise that the pH value of a
substance is an expression used to denote its

active acidity or alkalinity. A pH value of 7.07 repre-
sents perfect neutrality. Figures above this represent
alkalinity. Below it, they denote acidity. Most pH
values are determined by colorimetric methods. A
quantity of the soil or compost is shaken up in a test-
tube with distilled water. The liquid is allowed to
settle, and one or two drops of an indicating liquid
are added. The resultant coloration then very accur-
ately gives an estimate of the pH value required.

The best indicating liquid for all-round, general-
purpose pH value determination is the " Universal "
indicator which is prepared by British Drughouses,
Ltd., Poole, Dorset. Incidentally, this firm will supply
you with lists of pH determination apparatus and
indicators. They have also special equipment of handy
size for soil pH determinations, and a most interesting

technical booklet on " pH Values : What They are
and How to Determine Them."

If the pH value of a soil or compost is too low (i.e..
too acidic) work limestone, chalk or lime into the soil;
if it is too high (i.e., too alkaline), work peat into the
soil in order to render it more acid.

Astronomical Telescope Reflector
T INTEND to attempt the making of a 6in.

' A astronomical telescope reflector, as described
in " Practical Mechanics " for March, a948, and
shall be obliged if you will answer the following
queries :

(r) Can you give me the addresses of firms where
I may obtain round glass blanks suitable for tele-
scope mirrors ; also polishing rouge and fine
grinding materials ?

(2) Is it a fact that the eyepiece of a reflecting
telescope is, fundamentally or otherwise, a micro-
scope, and would an ordinary microscope serve
this purpose ?

(3) Is it possible to use a convex parabolic mirror
in place of the usual prism arrangement, as this
would seem to have certain advantages ? (See
accompanying sketches.)

(4) How is the initial rough grinding under-
taken ?-W. B. Gilmore (Manchester).

\ GLASS blanks can be obtained from Messrs. T.
\I) W. Ide, Ltd., Glasshouse Fields, Ratcliff, London,

Abrasives And polishing materials from Mason
& Gantlett, Ltd., Menistor Optical Works, Hall Road,
Norwich.

(2) The eyepiece of a reflecting telescope is not
comparable to a microscope ; a microscope, or for that
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Diagrams showing a prism and parabolic mirror
in a reflecting telescope.

matter a telescope is an optical system consisting of
objective (producing a real image) and eyepiece, which
converts the objective image into, usually, a virtual
image. Other types of eyepieces produce real images.
A microscope used in place of a telescope eyepiece
would magnify enormously the original objective
image ; unfortunately it would also magnify the imper-
fections of the objective, this factor alone making a
microscope an unsuitable eyepiece. There would also
be ruinous loss of light due to the magnification plus
the multiplicity of optical surfaces.

(3) In both Cassegrainian and Gregorian types of
reflecting telescopes perforated primaries and small
convex secondary mirrors are used in place of the
Newtonian prism. Another system which increases
magnification whilst reducing silhouetting employs a
Barlow achromatic negative lens.

(4) Briefly, the method of grinding the concave
surface of a reflector (PRACTICAL MECHANICS, March,
1948), is as follows : a glass disc, equal in diameter to
the mirror disc, is used as a tool. The mirror disc,
wetted with coarse carborundurn and water, is stroked
across the tool; the direction is changed each stroke,
and the mirror disc rotated. The tool is usually secured
to a post, so that the mirror -maker can walk slowly
round it as the strokes change direction. This operation
generates a concave depression in the mirror disc, and a
corresponding convex in the tool. The coarse ground
concavity is smoothed by using successively finer grits,
and finally polished with rouge.

Removing Cellulose from Cars
PLEASE let me know the quickest and best

means of removing cellulose from cars for
recellulosing, or is this necessary when there
is a good surface and when old paint work is
sound ? I am using sandpaper at the moment for
this work and have tried a sanding machine but the
latter is leaving surface too rough.- William
Fitz (Co. Down).
TT is not necessary to remove cellulose paint or enamel
A from an already cellulosed surface, provided, of
course, that the surface is in reasonably good condition.
If it is thought desirable to do so, the old cellulose should
be removed by means of softening with a paint -stripping
composition, followed by gently scraping off the softened
paint. Paint -stripping preparations designed specially
for removing cellulose paints, enamels and varnishes
may be had from any paint stores, or you can make's

preparation for yourself according to the following
formula :

Paraffin wax .. to parts (by weight)
Benzol
Methylated spirits .. 3o
Acetone
The paraffin wax is gently melted over a water bath.

The molten wax is then thinned down to a dilute
solution first by the benzol and then by the acetone.
Then slowly stir in the methylated spirit, which will
precipitate the wax as a voluminous cloudy mass. This
is the paint -stripper. It is brushed on to the old paint
left for a few minutes, after which the softened paint
is then gently scraped away.

Denture Moulding Material ; Hair -setting
Lotion ; Hairdressing Cream ; Hand
Cream

T WISH to make up a small quantity of a
plastic material with consistency similar

to putty, and which will harden fairly quickly.
It is to be used on dentures. The idea is to spread
the compound on ill-fitting dentures, which will
then be pressed into position in the mouth to
get the correct moulding, taken out and left to
harden.

The materials used would have to stand a fair
amount of wear and tear in the mouth and in
cleaning.

I also wish to make up the following :
(2) Hair -setting lotion.
(3) A hand cream.
(4) A hairdressing cream (white type).-S. H.

Phillips (Nr. Birmingham).
OBTAIN from Portland Plastics, Ltd., Wear Bay

Road, Folkestone, Kent, a quantity of their
" Portex Universal Cement," which is a transparent
material based on polyvinyl chloride. Pour a quantity
of this into a small dish or saucer and work into it
slowly a quantity of dry whiting until you have a
material the consistency of putty. This material will
be quick -drying and will have all the properties which
you desire. If you would prefer a slower drying
cement, make use of a solution of 20 parts of polyvinyl
acetate in go parts of warm methylated spirit. Polyvinyl
acetate can be obtained under the name of " Gelva
Resin No. 7," from Shawinigan, Ltd., Marlow House,
Lloyd's Avenue, London, E.C.3.

(2) The following is an excellent formula for a hair -
setting lotion of the average type :

Quince seed
Water 5 gallons.
Borax
Perfume .. .. 2 oz.
Benzoic acid oz.
Alcohol or rectified spirit .. 5 oz.

Boil the water, add the quince seed and allow to
stand overnight, then strain through a fine mesh.
Dissolve the benzoic acid in the alcohol and add to
the resulting solution.

A hair -setting lotion of a different type can be
made according to the following formula :

Gum tragacanth (powdered) 0.2-0.5 gram.
Glycerine .. 5 -to c.c.
Alcohol or rectified spirit .. t c.c.
Water

Dissolve the powdered gum tragacanth by soaking
and stirring in the hot water. Strain the resulting
solution through a fabric mesh, then stir in the glyce.ine,
rectified spirit and also perfume if desired.

(3)The following is a formula for a hairdressing
cream of the white wax type :

White wax .. to parts (by weight.)
Liquid paraffin .. 125
Borax
Water

Allow the white wax to dissolve in about 60 parts
of the warm liquid paraffin, then stir in the remainder
of the liquid paraffin, also warm. Dissolve the borax
in the warm water. Add the resulting solution to the
previous solution of white wax and stir the cream thus
formed very thoroughly.

(4) Hand cream of the " cold cream " type is
prepared as follows :

Spermaceti .. 125 parts (by weight.)
White wax 120
Liquid paraffin .. 500
Borax .. 5

Water r to II II
Dissolve the borax in the hot water and the spermaceti

and white wax in the heated paraffin, to which should
also be added whatever perfume or odiferous oil is
required for the cream. Keeping the paraffin solution
as hot as possible, add the borax solution to the latter
in a slow stream with rapid, preferably mechanical,
stirring. If mechanical stirring is not available, a
rapidly agitated fork may be used. 'The resultant
product will be a white cream which will tend to thicken
considerably as it cools down to normal temperatures.

Please note that this skin cream is one of the theatrical
or pharmaceutical types. It is not a cream of the
" cosmetic " or " vanishing " type,' which creams are
usually based on stearic acid. If you desire a cream of
this nature, perhaps you will write to us again.
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faithful reproduction
from 5o c/s to to Kc/s at 71- in/sec using

High -quality recorder reproducers demand high--

quality tape to produce results that will satisfy the
discriminating listener.

"SCOTCH BOY" MAGNETIC TAPE HAS

High, uniform sensitivity
High fidelity at low speeds
High signal/noise ratio
Medium coercivity, easy erasure
Low distortion and transfer
Special cellulose acetate base giving
strength and durability

in 1200', 600', 300' reels and other sizes.

If you want advice on any tape-recording problem, our
entire technical knowledge is at your disposal. Write to :

MINNESOTA MINING & MANUFACTURING CO. LTD
167 Strand, London, W.C.z Telephone: TEMple Bar 63 63

*.03.trown

TYPE

HEADPHONES

COBALT gm'
MAGNET

MILD STEEL
POLE PIECES

PtASTiC
ca0 &CASE

STALLOY
DIAPHRAGM

for LONG LIFE and
TROUBLE -FREE SERVICE

This is a featherweight model of exceptionally
strong construction and high sensitivity. It
appeals equally to both amateur and professional
radio engineers. It incorporates powerful cobalt
steel magnets with flat Stalloy diaphragms.
D.C. Resistance : 4,000 ohms.
Impedance : 14,000 ohms at 1,000 c/s.
For full details of other models in the wide
S. G. Brown range, please write for Illustrated
Brochure " P.M."

gown
SHAKESPEARE ST., WATFORD, HERTS.

Telephone: Watford 7241.

Z -Z -ZOOM Action VARIABLE POWER TELESCOPES. 5 to
15x. EX -GOVT. ALL BRASS. f3115/0 ea.
DRAWING INSTRUMENTS. Slightly soiled. Will do all that a
£m set will do at fraction of cost. 12/6 per set.
PRISMATIC BINOCULARS. to x 50 (Ross). As New, flo ea.
with case. (Listed £45-)
TELESCOPIC RIFLE SIGHTS. 3x, Mk. 32, with Cal. adj. for
Elevation and windage. L7/r.-//o ea. (List over Lzo.)
CHORE HORSE LIGHTING SETS. By Johnson, B.S.A., etc. tz
to 15v. zo amp. (300 w.). Runs 15 hrs. or more to the gal. Fully automatic
and self starting. With switchboard and controls. Ready to use. Soiled
externally but practically unused. Checked and tested before despatch.
£16 ito10 ea.

BATTERIES. EX -GOVT. Guaranteed. 6v. 45 a-, 35/-; 6v. 85 a., £3 ea.
SMALL MOTORS, BLOWERS, ROTARIES, etc. Most types in
stock. See lists.

OUR NEW BOOKLETS
" HOW TO USE EX -GOVT. LENSES Sr PRISMS," : Nos.' and 2.

Price 2/6 ea.,
show you how to make money by saving it.

YOU, TOO, CAN GET FIRST-CLASS RESULTS BY FOLLOW-
ING OUR INSTRUCTIONS. EXAMPLES : Vertical Enlarger for
35 mm. or 21. All parts ready to assemble with plans, £4/18/0. Con-
densers and lens only, 30/6. Plans 3/6.

TELESCOPES. Lens only and focusing eyepieces, 20 x 5b, 72/6;
35 x 50, £5; 40 x 75, £61510. Cheaper sets from 30/-.

FILM STRIP PROJECTOR. 35 mm. SF. Lenses only, 14/6. Lenses
and parts, 31/6.

See our No. 2 Booklet, price 2/6, for details and other types.

STEREOSCOPIC FILMS AND FILM STRIPS. NO EXTRAS.
NO GADGETS. SEND FOR DETAILS.

H. W. ENGLISH
RAYLEIGH ROAD,

HUTTON, BRENTWOOD, ESSEX

TAKE UP PELMANISM
For Courage and Clear -Thinking

The Grasshopper Mind
YOU know the man with the

Grasshopper Mind' as well as
you know yourself. His mind nibbles
at everything and masters nothing.

At home in the evening he tunes
in the radio-tires of it-then
glances through a magazine-can't
get interested. Finally, unable to
concentrate on anything, he either
goes to the pictures or falls asleep
in his chair. At his work he always
takes up the easiest job first, puts it
down when it gets hard and starts
something else. Jumps from one thing
to another all the time.

Reduced fees for serving and ex -Service
members of Her Majesty's Forces.

(Apply for Services Form.)

There are thousands of these people
with Grasshopper Minds ' in the
world. In fact, they are the very
people who do the world's most
tiresome tasks-and get but a pittance
for their work. They do the world's
clerical work, and the routine drudg-
ery. Day after day, year after year-
endlessly-they hang on to the jobs
that are smallest salaried, longest
houred, least interesting, and poorest
futured !

What is Holding You Back ?
If you have a ' Grasshopper

Mind' you know that this is true.
And you know why it is true. Even
the blazing sun can't burn a hole in a
piece of tissue paper unless its rays
are focused and concentrated on one
spot. A mind that balks at sticking
to one thing for more than a few
minutes surely cannot be depended
upon to get you anywhere in your
years of life !

What Can You Do About It ?
Take up Pelmanism now ! A

course of Pelmanism brings out the
mind's latent powers and develops
them to the highest point of efficiency.
It banishes such weaknesses and
defects as Mind Wandering, Inferior-
ity and Indecision, which interfere
with the effective working powers of
the mind, and in their place develops
strong, positive, vital qualities, such
as Optimism, Concentration and
Reliability, all qualities of the utmost
value in any walk of life.

Remember-Everything you do is -

preceded by your attitude of mind.
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 " The Science of
Success," which will be sent you,
gratis and post free, on application to :

PELMAN INSTITUTE
130, Norfolk Mansions

Wigmore Street, London, Wa
Established ever 50 years. Callers welcomed.

POST THIS FREE COUPON TO -DAY
To the Pelman Institute,
530, Norfolk Mansions, Wigmore

Street, London, W.I.
" The Science of Success," please.

Name

Address

PELMAN (OVERSEAS) INSTITUTES. PARIS
176 Boulevard Haussmann. AMSTERDAM :
Prinsengracht 1021. MELBOURNE: 396.
Flinders Lane. JOHANNESBURG : P.O. Box
4928. DURBAN : Natal Bank Chambers (P.O.
I3ox 1489). DELHI: 10, .4tipore Road.
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BRAKE
BLOCKSCABLE CLIPS

SADDLES

HANDLEBAR GRIPS
AND END STOPS

CYCLE

PUMPS TYRE

TOOL BAGS
REPAIR

OUTFITS
1

111/309

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

3.5a. 0-4-5v. 2a., 171-.
No. 2. As No. I, but 350-0-350v., 171,
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, (61-.
No. 5. Auto wound,
10 - 0 - 110 - 200 - 230 -
250v. 150 watts. For

o general voltage chang-
ing, up or down, 1616.

No. 6. 250-0-250v. 100 ma. 6.3v. 3.5a.
5v. 2a., 221..

No. 7. Television Auto with Overwind.
0-200-230-250-290v. 500 ma. 6.3v. 7 a.
0-2-6.3v. 2a, 38/6. Viewmaster Type,
6.3v. 7a. 0-2-6.3v. 2a., 35/..

Ail types upright or drop through. No
others 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 I to 3.

HILLFIELDS RADIO,
8, BURNHAM ROAD,

WHITLEY, COVENTRY

[Jul rmsi:
PREADNOUGil

45/I8
Heavy Duty
S.S.S.C. Lathe

BUILT FOR
PRODUCTION.
Dept. PAL,

Portass,
Initterinere

Road,
sheflield, 8.
Tel. 51353.

£144
JOSEPH LUCAS (CYCLE

CYCLOMETER
- FOR RACING & CLUB CYCLISTS

An entirely new model for 27in. wheels has been
made specially to meet the demands of Racing and
Club Cyclists.
Precision built with watch -like accuracy, neat, light
and strong, records up to 10,000 miles .'id then
repeats. Complete with striker and rust -proof hub
spindle bracket. Chromium plated finish.

Price 7/ -

ACCESSORIES) LTD BIRMINGHAM 6

Estd. over 30 Years

ELECTRADIX RADIOS
Special Parcels Offer!

Parcel containing good selection
of components valuable in every
junk box. All clean, dismantled
from Government via post
surplus : 7 lbs., 10 I1-.

10 assorted wound coils I
and 2 paxolin formers, ow/.

Send orders to Dept. H.
214, Queenstown Road, London, S.W.9.

Telephone: MACaulay 2159

Ballpens lo -

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
IINE

Five Colours. Pos. Free with full
instructions on receipt of P.O.
MODERN INKS LTD.(Dept. 5251

14, St. James Street,
Brighton, Sussex.

A. C. ELECTRIC MOTORS
SPECIAL OFFER. --I h.p. 1,420 r.p.m ,
230 volts Capacitor, Single Phase. ,ES

(New) (carriage, 516). Model Electric
Motors Kits, complete with instructions.
416, post free. Also : commutators,
: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.
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Comments of the Month
R.T.T.C. Climbs Down

FURTHER vindication of the B.L.R.C.
policy on mass start racing was forth-

coming when, by 4o votes to 6, after discus-
sion lasting two hours, the Road Time Trials
Council, at its May meeting, lifted the ban
on mass start road racing. It is true that
its decision rather hints at a fault but hesi-
tates dislike, is willing to wound but yet
afraid to strike. In other words, it is afraid
to admit that during the past ten years its
attitude, like that of the N.C.U., towards
mass start racing has been wrong. Events
have certainly proved the policy to be wrong
for none of the gloomy prognostications as
to what would happen when traffic became
more dense have come to pass. The decision
of the R.T.T.C. is couched in cowardly
phraseology. Its lifting of the ban is an
endeavour to placate its members into be-
lieving that whilst it still dislikes mass start
it has been forced to approve it against its
will. The motion carried by the council is:

" That this National Council of the Road
Time Trials Council though unconvinced of
the desirability or wisdom of holding mass
start cycle races upon the public highway,
and still believing that serious harm to the
sport and pastime of cycling might result
from such promotions, does not desire to
precipitate further disagreements in the
cycling world at this stage, and is therefore
prepared (subject to satisfactory agreements
being concluded) to withhold its opposition
and review the position again at the next
annual meeting.

" That for the period June 25th, 1952, to
January 31st, 1953, the following wording be
substituted for regulation 48:-

" No member of an affiliated club shall be
associated as a competitor or official with an
event on the public highway in the Council's
area of jurisdiction in which riders of two or
more machines start simultaneously, save
where such event is promoted under the rules
or regulations of an organisation with which
the Council has an agreement."

If the Council is unconvinced it must be
unconvincible. There is an air of pique
about the resolution because they have been
beaten. Ten years is a fair testing period
anol no " serious harm to the sport and
pastime" has occurred. On the other hand,
mass start has brought an enormous amount
of beneficial publicity to cycle sport, and it
is time that the R.T.T.C. realised that the
hole -in -the -corner hideand-seek method of
time trials, so vigorously supported by silly
old fogies is passing.

The resolution creates an anomaly. Whilst
it allows members of affiliated clubs to tide
in mass start events, such must be promoted
by bodies with which the council has agree-
ments. The Council formerly had an
agreement with the N.C.U. but it expired
on June 25th, from which date the N.C.TJ.
proposes to run mass start racing on . the

By F. J. C.

highway. Let us not be afraid of that word
racing, and let us forget that hole-and-corner
evasive term " in line," which does not
deceive anybody into believing that mass
start races are not races.

Unless a new agreement can be reached
between the N.C.U. and the R.T.T.C. the
latter's resolution is rendered nugatory t.nd
abortive. Whilst the R.T.T.C. does t;ot
intend to promote mass start races its resolu-
tion can throw a spanner into the works.
Preferably the R.T.T.C. should come to
terms with the B.L.R.C. and ignore the
N.C.U.

The resolution means that the B.L.R.C.,
the newest of the racing bodies, has forced
the hand of the two older bodies and caused
them to commit a complete and ignominious
volte-face.

N.C.U. Rules for Mass Start
THE N.C.U. has already framed provisional

rules for the control of mass start races
on the road. Fields must be limited to 40
riders for events held under a centre permit
and 6o riders for races promoted under a
national permit. A club must apply to the
centre for permission to hold its event at
least eight weeks prior to its proposed date
and the application must be accompanied
by 15 copies of the course details. The
centre committee will then send a repre-
sentative to inspect the course and if his
report is satisfactory full details of the race

Derby. Looking towards Irongate Street
and the magnificent Cathedral Church of All
Saints. The tower dates from 1509. In the
Cathedral, on the right-hand side of the nave,
is the wonderful tomb of Bess of Hardwicke,

architect of the first Chatsworth House.

will be forwarded by the centre to the police
authority, six weeks before the event is due
to take place. If no objections are received
within a week from the police the centre
will be free to proceed.

Machines must be tested before the race
starts and they must be fitted with two effi-
cient brakes and a bell. No rider may use
a machine which has not been tested and
sealed. The organisers of the race must
provide suitable transport for the Chief
Commissaire and at least two assistants.

Of course, the N.C.U. requires some pub-
licity out of mass starts! Having hated it
and done its best to kill it, it wants the
public to know that it is in favour of it,
indeed, is proud of it. To this end all official
cars must have a windscreen label and a
sign of at least two square feet in area on
the back bearing the magic words: " Cycling
Road Race Under N.C.U. Rules. Official
Car." Promoters of the races must take
out a public liability insurance policy for a
minimum of £1,000 per accident. Riders
must obey all road signs, traffic lights and
any police signals as well as those given by
race officials.

At the moment of going to press the posi-
tion of the B.L.R.C. is precisely what it
always has been-the real controlling body
which has sponsored and developed this form
of racing in this country. Any attempt by
the N.C.U. to usurp the powers of the
B.L.R.C. will be strenuously resisted and, on
that score, they may rely upon our vigorous
support.

Eileen Sheridan
EILEEN SHERIDAN recently broke the

W.R.R.A. London to Portsmouth and
back record. She took 7h. 12min. 26sec. for
the out and home journey of 128 miles, thus
beating the standing record by zmin. 48sec.
The previous holder was, of course, Mar-
guerite Wilson, who previously had held
every one of the W.R.R.A. records.

Accidents

AS we
go to press we have received the

figures for road accidents which occurred
during the month of March. In that month
13,977 persons were injured on the roads of
Great Britain, 336 of them fatally. This is
a reduction of 2,465 in the total and of 68 in
the killed for the same month in 1951.
There was a marked improvement in the
figures for all classes of road user except
those for pedal cyclists. Pedestrian casual-
ties fell from 5,oro to 4,131, a drop of 879.
The number of children killed and injured
was 2,897, 414 below the figures for March,
1951. Following a reduction of over 1,000
in the casualties for February, the all-round
improvement in the figures for March encour-
ages the thought that the rise in road casual-
ties since the enck of 1948 has been arrested.
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An In line Derailleur `Tour'
Converting a Tri-Velox 3 -speed Gear to a 4 -speed

MASSED start road racing, mountain
time trials and Continental touring
have all emphasised the desiralbility

of some form of multi -gearing on bicycles.
The manufacturers gradually responded to
the need and bicycles are now available with
change speed mechanisms which give the
rider a choice of three to ten different ratios.
The gear described below was developed to
provide a four -speed gear for use on a light-
weight tandem but, of course, it can be
used on a solo machine if desired.

No tandem four -speed hub gear is manu-
factured and the objection to the usual type
of derailleur four -speed was the excessive
misalignment of the chain when in top and
low gears, particularly when fitted to a short
wheel base machine. This problem was
overcome by modifying a standard Tri-
Velox A-45 type hub, which maintains cor-
rect chain alignment on every gear. The
alterations are not difficult to carry out and
it is a job which can be done by anyone with
a slight mechanical knowledge. The original
gear has been used for over 5,000 miles and
has not given a minute's trouble. Later,
another model was made and fitted to a new
tandem; this hub is still in regular use and
like the prototype it works perfectly.

Fig. i shows a section of the modified hub
and it will be seen that the freewheel body is
not screwed to the hub, but is free to slide
axially on splines on the hub shell. This is
contrary to usual practice, as with the
derailleur the chain is moved on to the
selected sprocket, but in the Tri-Velox
the spockets move into line with the chain
which is held in constant and correct chain
line by the sprockets on the jockey system.

When the control lever is moved, the
operating chain slides the axle key in a slot
in the axle. This key is in contact with the
flat face of a thrust washer, which, in turn,
slides the internal sleeve in the bore of the
hub. (See Fig. I.)

The internal sleeve has a dual purpose.
First it transmits the lateral movement via
the two keys to the free -wheel body and
secondly it prevents the ingress of dust and
water through the hub slots when in the

By W. HILL

lower gears. This sleeve, whilst it can be
moved laterally in the hub, is also free to
revolve with the hub around the axle as there
is a clearance provided between the inner and
outer thrust washers. The return movement
of the freewheel is made by the return spring
which is situated between the screwed cup
and the sliding sleeve.

To convert from three speeds to four,
extra movement of the freewheel must be
provided, also a slight re -arrangement of the
sprockets is necessary, so that the distance
between them is less. The parts which
require attention are as follows:
r. The hub shell.
2. The freewheel keys (2).
3. The sliding sleeve nut.
4. The axle.
5. The sprocket packing ring.
6. The sprockets for low, third and top

gears.
Though this appears a formidable list the

alterations are not difficult to carry out, in
fact most of them can be done in a few
minutes with a file.

Dismantling
The first job is to dismantle the hub, and

those who are not familiar with it should
follow the instructions below, in the order
given. First the cone on the gear side
should be unscrewed, the axle partly with-
drawn and the dust covers at either end of
the hub gently levered out with a screwdriver
so that the balls and axle can be removed.
Next unscrew the right-hand cup which has
a right-hand thread. This is best done by
using a flat piece of metal that will fit in the
slot in the cups. The metal should be held
in the vice with about /in. protruding and
the hub located on it. By4 rotating the wheel
in an anti -clockwise direction the cup will
unscrew, and when this is removed the
return spring can be taken out. The slot in
the sleeve nut will then be visible. This
sleeve nut is removed in a similar manner to
the hub cup and when this has been done

Chamfer on low cog

Freewheel key

5

Axle key
Thrust washer

Fig. 1-Section of a
modified hub.

Sleeve nut

-Packing ring

-

Chamfer on top cog

Spindle packing

the freewheel keys will fall out and the
freewheel will slide off the hub shell.

The sprockets are best removed with the
freewheel in the hub, as this makes it easier
to hold. Do not use a hammer and punch
to unscrew the sprockets: use two chain
wrenches, one wrapped round the low gear
and the other on the cog to be removed.
The low gear sprocket is located on splines
and will slide off the freewheel body when
the middle sprocket has been removed.
When the dismantling is completed, work
can be commenced on the modifications.
The Hub Shell

Starting with the hub shell (see Fig. a),
the centre slots must be filed so that
the end is just flush with the back of the
screwed cup. That is tin. from the end
of the hub. Make sure that the freewheel
keys will slide freely right up to the end, or
the gear will not change easily into low gear.
Do not, however, make the slots wider than
is necessary.

The axle should be dealt with next and
all that is required here is to extend the slots
in the axle 5/I6in. farther towards the con-
trol end of the axle (see Fig. 3).

As with the hub slots, the axle key must
slide freely right to the end when the con-
trol chain is pulled. It is best to re -assemble
these parts and test before assembling into
the hub.

Fig. 4 shows the sleeve nut and the modifi-
cations necessary so that the nut does not
foul the screwed cup when pulled into the
low gear position. This can be done either
in the lathe or by filing, and when it is
down to size the slot in the end should be
recut with a hacksaw and thin file so that it
can be properly tightened up on assembly.

The two keys (see Fig. 5) which connect
the sleeve to the freewheel body must also
be cut away to give the extra clearance.
The sketch is self-explanatory.
Spacing the Sprockets

Tri-Velox sprockets are spaced at 5/16in.
centres, but this is too wide for the four -
speed and the distance ring which fits
between the low and the second sprocket
must be reduced in thickness to 3/32in.
This is best accomplished in a lathe, but
it can be done by grinding or filing. Great
care must be taken to ensure that both faces
are parallel or the low gear will not turn true.

There only remain the sprockets to alter
to complete the hub parts. The low gear
sprocket should have its teeth chamfered by
grinding at one side. This has the effect
of moving the points of the teeth from the
centre of the sprocket to a point closer to
the next sprocket, thus assisting the chain
to climb on to the low gear cog when the
control lever is operated. The second,
sprocket needs no alteration as the thinner
packing ring allows it to screw nearer the
low gear sprocket.

Third gear sprocket is a standard Tri-Velox
top geaf cog with one flange ground off com-
pletely and r/r6in. ground off the other. This
screws on to the freewheel with the flat
face against the shoulder at the end of the
thread. Finally the top gear is another
similar top gear cog with one flange ground
off and the teeth chamfered slightly as shown
in Fig. a. This sprocket is fitted with the
flat face and chamfers facing outwards.

When assembled on to the freewheel they
(Continued on page 76)
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AROUND THE WHEPIWORLD
Hammersmith Bridge
HAMMERSMITH BRIDGE, much used

by cyclists, is to be closed (if it is not
already closed by the time these words
appear in print) for essential repairs. There
is no indication as to how long the repairs
will take, but it will certainly be many
weeks.

Another Blonde Bombshell ?
EILEEN SHERIDAN'S successful attacks

on Marguerite Wilson's London to
Portsmouth and back record suggests that
she intends to storm the citadel so long held
by the " Blonde Bombshell." . Of course,
Marguerite's records have a lot of time to
be knocked off them before they are put
on the shelf for all time. This reminds me
of the fact that during the war I was nearly
arrested as a spy when I assisted on one of
her successful attempts on record on the
Bath road. I was measuring a particular
number of yards from a particular telephone
post as her turning point when I noticed a
crowd gathering, including the local p.c. The
latter approached me and wanted to know
why I was taking such careful measurements
on a Sunday evening, and when I told him
that I was awaiting the arrival of a lady on
a bicycle he seemed unconvinced. Fortu-
nately, within a matter of minutes, Mar-
guerite arrived and silently turned. Had
she punctured and, therefore, abandoned the
race it might have taken some time to con-
vince the local police of my good intentions.
Anyway, it seems fairly obvious that petite
Eileen Sheridan is well on the way to secur-
ing the place at present held by Marguerite.
I understand that it is unlikely that the latter
will attempt to defend her records.

French Olympic Riders
THE French are far from optimistic about

their Olympic riders . . . and this from
the nation that took the lion's share of the
1948 Olympic titles.

Their great triumph in '48 was winning
the 4,000 metres team pursuit race, when, in
the final, they completely demoralised the
favourites, Italy. The Italian team broke
up under French pressure, and France went
on to win in 4m, 57.8s.

Various French teams and combinations
have been tried out for this year, but without
success. Veteran Paul Ruinart, who runs
the Velo Club Levallois, which has produced
so many Olympic winners in the past, is
urging the French federation to take his club's
team intact, Andrieux, Prosdocini, Wisinki
and Leidier. Unfortunately, just as in
London, cycling " politics " largely influences
selections, and Papa Ruinart is not the power
that he was.

France won the '48 Olympic road race with
Jose Beyaert, but doubts if she can find
another winner this year. French amateur
road races this year have produced a bewilder-
ing variety of results, and the selectors, in
sheer desperation, propose to pick the team
by allocating points for places on races run,
and hope that the six men chosen will shake
down at short notice into a coherent team.

Tour de France
BRITISH cycle makers have once again

missed a grand opportunity for publicity
in the famous Tour de France, the month-
long cycle race which started at' Brest on
June 25th, and finishes in Paris on July 19th.

By ICARUS

With the need for exports of bicycles more
urgent than ever, a British showing in this
race-the shop window to the world as far
as racing bicycles are concerned-deserves
both Government and industrial support.

Crack teams from every country in Europe
are competing, and foreign cycle makers are
spending fortunes on these teams, hoping for
a win.

Granted that a British team, in its first
year of competition, wouldn't stand an earthly
chance of winning, but there's more to it than
that. For instance, in the recent Warsaw -
Berlin -Prague race (over 14 days), a British
team, mounted on British machines, won. Ian
Steel, the British winner, rode from start to
finish on the same bicycle, despite the terrible
road conditions. The Belgian team sustained
four broken frames en route. What better
proof than this of the superiority of British
made bicycles? It could be repeated, to
even better effect, in the " Tour."

With an Australian team at present in
Europe, a combined British -Australian team
could have been entered in the Tour, result-
ing in world-wide publicity for both men and
machines.

British Competitors

JACQUES
GODDET, editor of L'Equipe,

the French daily newspaper that runs
the Tour, has assured me, time and time
again, that he will take a British team when-
ever it is offered. Only one thing he asks
is that the British riders prove their merit
by competing in a few French classics early
in the season.

National Sprint Championship
COMPLETELY ignoring international con-

ditions, National Cyclists' Union are
putting on their 1,000 metres national sprint
championship (July 5th at Herne Hill,
London) with " two-up " matches. That is,

the closing rounds will be fought out with
only two riders in each match, as against
three riders in Olympic and World Cham-
pionship races.

N.C.U. excuse is that they are committed
to a policy of pressing for " two up " in inter-
national racing, and therefore they must back
up their arguments by running their own
championship " two up." They ignore
completely the fact that the public don't like
two-up racing, with its inevitable crawling
tactics, and the " thrilling " spectacle of riders
standing still, motionless, for minutes on end.
They ignore completely the overwhelming
vote abroad in favour of three -up racing. In
other words, the N.C.U. are, as usual,
backing a dead horse.

Not that it will make the slightest differ-
ence to the result of the British championship.
I can't see Cyril Peacock, of the Tooting
B.C., losing, no matter what the conditions.

But the point is, if our riders are to com-
pete successfully abroad in Olympic and
World events, they should get in as much
racing as possible in this country under iden-
tical conditions, and the technique for racing
" three up " is far different from " two up."

Olympic Games
THE Olympic Games start in Helsinki,

from a cyclist's point of view, on
July 28th, and the events comprise four
track events (r,000 metres sprint, 2,000
metres tandem sprint, t,000 metres time
trial and 4,000 metres team pursuit), and
the road race, over 116 miles.

British selections for the Games are not
known at the time of going to press, and
in any case are not likely to be finalised
until after the national sprint championship,
which will be held at Herne Hill, London,
on July 5th.

Trials innumerable have been held, and
the net result has only been to confuse the

Beaconsfield-with its wide high street flanked with old houses and inns. The sketch shows the
end of the village looking down the Oxford Road towards Holtspur.
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issue. In the sprint, Cyril Peacock, of
Tooting B.C., seemed a cert selection . . .

only to be beaten by Lloyd Binch in what
were claimed as the " final " trials early in
June. Tandem trials have given even more
confusing results, but the shot -gun wedding
of Alan Bannister and " Shinty " Gray
(forced into partnership by the Olympic
Training Committee) may well prove to be
our best, and even possible Olympic
winners.

For the 4,000 metres team race, riders
have been combined, changed, sacked, pro-
moted, until they lare dizzy. In May,.one
combination was found capable of beating
the Olympic record for the distance. Were
they at once seized upon and groomed up
for Olympic selection ? No, two riders were
picked and two fired.

Can it be, as many would-be Olympic
riders claim, that you have to belong to the
"right " club before you can catch an Olym-
pic eye?

Only in the r,000 metres time trial has
form held consistently good, with a clear-cut
result which even the N.C.U. cannot ignore.
Don McKellow, of London, has proved a
clear best at the L000 all through the
season.

Olympic Training Committees

JUST
to complicate Olympic selections

still further there is a clash in the
N.C.U. between the two committees con-
cerned. Olympic Training Committee runs
the trials, swapping riders as they think fit.
But actual selections for the Olympic Games
will be made by the Racing and Records

Committee who, in former years, have not
always seen eye to eye with the Training
Committee.

A Suggestion for the R.T.T.C.

NOW that the uneasy agreement between
the R.T.T.C. (the controlling body for

time trials) and the N.C.U. has come to an
end, I suggest that the former approaches
the B.L.R.C. and concludes an agreement,
leaving the N.C.U. in the position in which
it put itself when it treacherously abandoned
all forms of road sport half a century ago.
The League and the R.T.T.C. between them
could control the two branches of road sport
and resist any attempt by the N.C.U. to
" muscle in." It would not require a high
degree of statesmanship on the part of both
bodies to conclude such an obvious arrange-
ment and to turn the tables on the N.C.U.
by " proclaiming " (excuse me using this
word, but the N.C.U. likes terms like " dissi-
dent bodies," " amnesties," and similar legal
claptrap) any races promoted by it. It has
not been friendly towards the R.T.T.C. and
it has asked for complete isolation and
ostracism by both of the other bodies. Why
give it a further chance to do what it has
done so many times before? It has com-
pletely upset the world of cycle sport for all
these years out of a spirit of jealousy and
fear, thinly endeavouring to disguise its real
attitude by pious expressions of concern for
the sport. An example of a missed oppor-
tunity occurred in connection with the recent
Warsaw -Berlin -Prague race. They were
offered in the early part of this year an

OPpOrtunity of sending a team over, but they
turned it down because the organisers wanted
the team to travel at its own expense. It is
rather amusing to find that the B.L.R.C.
seized the opportunity of sending a team and
found that the organisers bore the cost and
provided them with a daily allowance as
pocket money! What went wrong here ?

B. and B.

A CORRESPONDENT complains of the
price he was asked for staying a night

at a " recommended " hostelry. He was not
allowed a towel, and because he wished to
rise early breakfast was out, so was the early
morning call and the use of an alarm clock.
When I have investigated similar complaint:.
before I have been told by proprietors that
they wish to discourage cyclists because their
behaviour and general rowdiness annoys the
other guests. Cyclists who wish to rise early
in order to take part in a time trial are not
always considerate of guests who wish to
sleep on, and seem concerned with nothing
else but their own sport. Little wonder,
therefore, that in order to freeze them out,
the prices are put up and the service is poor.

My experience of the so-called " recom-
mended " houses is that they should be
avoided at all costs. Their accommodation
has seldom been investigated and their ser-
vice is usually very poor. In these days of
rising prices cyclists cannot object to
increases in price for B. and B. They get
a good deal for nothing, and some of them, -
I understand, are not averse from stealing
the soap and the towels !

AN IN -LINE DERAILLEUR " FOUR "
(Continued from page 74)

should appear as shown in Fig. I. Make
sure that the low gear cog is fitted the cor-
rect way round, that is with the chamfer
facing the spokes.

Assembling the Hub
First assemble the control chain, axle key

and indicator rod in the axle, screw on the
left-hand cone but do not lock up. Make
sure that- the key will move the full length
of the slot. Next put a little grease on the
large thrust washer and stick the washer on
to the end of the sleeve. Place the small
thrust washer inside the sleeve and -insert the
sleeve in th2 hub with key slots opposite those
in the hub. Slide the freewheel on to the
hub, making sure that the key holes in the
freewheel coincide with the slots in the hub,
and place the freewheel keys into position,
using a little grease to help to hold them in
place, with their projections located in the
holes in the freewheel body. Carefully insert
the sleeve nut and tighten up. The free-
wheel must slide backwards and forwards
freely when the nut is tight.

The return spring should be fitted next,
and then its end cap before screwing in the
right-hand cup. This cup must be screwed
up very tight as serious damage to the bear-
ing surfaces will take place if it works loose.
Put a little grease in both cups and then turn
the hub over so that the freewheel side is
facing downwards. Place nine *in. balls in
the left-hand (fixed) cup and thread the axle
sub -assembly through the hub. Adjust the
cone on the axle so that when it is pressed
hard against the balls the freewheel is moved
1/32in. away from the hub spoke flange.
This is very important. Now hold the axle
in position with the left hand so that the
balls cannot fall out and turn the hub over
so that the freewheel is uppermost. If the
wheel is placed on the bench the axle will
be held in position whilst the distance collar,
balls and cone are fitted. The distance collar
fits between the end of the cone and the
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Figs. 2, 3, 4 and 5.-Show'ng extended slots in hub shell and axle, reduced sleeve nut
head and freewheel keys.

return spring and prevents the spring from
rubbing on the back of the cup when the
hub rotates. If the instructions have been
carried out correctly the freewheel should
overhang the end of the hub by 5/16in. when
the control chain is pulled to its limit. After
this test, the dust caps and locknuts should
be fitted and an extra packing washer 7/3zin.
thick added to the axle on the freewheel side,
to give clearance for the extra movement of
the freewheel. The spokes should be adjusted
so that the wheel is central over the lock -
nuts and extra packing. This will mean
that the spokes on the chain side will be
straighter up than those on the opposite side.
This is known in the cycle industry as a
" dished " wheel.

The Control Lever
Any friction type derailleur control lever

will work well with the gear described pro-
vided that it is of the single wire type. The
nipple at the control end of the Tri-Velox
3 -speed wire should be removed and replaced
with one to suit the new control.

Finally, here are a few hints on fitting
the gear to the machine:

x. The rear fork ends must be the correct

width to accommodate the slightly wider hub.
2. The fork ends must be equidistant from

the centre line of the machine.
3.'Fit the control and wire before fitting

the chain and jockey system and adjust the
wire so that the low gear sprocket just clears
the spokes when in top gear.

4. When this position has been found move
the lever into the low gear position (i.e., tight
wire) and then fit the jockey system so that
the jockey arm is vertical and the guide
sprocket is in line with the low gear cog.
Any adjustments must be made by removing
or adding to the packing washers on the
jockey arm spindle not by bending the
bracket or adjusting the wire.

Chain length and tension is important.
The chain should be long enough to allow
the guide sprocket to come close to the low
gear sprocket when in low gear. Tension
should be just sufficient to prevent excessive .
slackness when in top gear.

Most derailleur gear troubles are caused
through incorrect fitting, but if the fore-
going points are borne in mind when fitting
the gear it will work perfectly, and should
provide ;he user with many miles of enjoyable
and trouble -free cycling.
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CHOOSE YOUR
DYNAMO
LIGHTING
-WITH THE SAME
CARE YOU CHOSE
YOUR CYCLE
No cycle iz complete withoin
efficient Dynamo Lighting.
Make absolutely cure you
get the hest by choosing
Miller. For, with Miller you
buy much more than a set-
you also get years of unfailing
service-in terms of thoroughly
reliable Cycle
Dynamo Lightinj
at all speeds.

MILLER & CO., LTD., BIRMINGHAM,

Ca/14-ee
On a-4715,41

Itk time
you had a

I  

OUT AND ABOUT on B.S.A,Bicycles. That's
the holiday programme for Britain's most
carefree and fare -free families. On their
comfortable, smooth -running B.S.A.s they
travel when and where they please. And
when holiday time is over, B.S.A.s mean
fare -free working days for Father, fare -free
shopping trips for Mother and .fare -free
journeys to school for the children.

,

But . all the world wants
B.S.A.s. More and more go for
export. Hurry to your dealer!
He may still have the model
you want. Make your choice from
the fully -illustrated catalogue.
9 out of every 10 B.S.A.s produced
go to swell the export drive.

To B.S.A. Cycles Ltd., 12, Armoury Road,
I Birmingham, 11. Please send Bicycle Catalogue. I

NAME
1

ADDRESS

Post this coupon TODAY I
wurnaled envelope loarivf 114 -

HAVING A

CYCLING HOLIDAY?

then fit Ferodo Brake Blocks

before you go!

Whatever the conditions . . . driving rain

or scorching sun . . . Ferodo All Weather Brake Blocks

will give you smooth, snatch -free braking.

Fit them before you go on holiday

and be sure of safe, comfortable, more enjoyable touring.

Special softer quality blocks for alloy

rims are available.

FERODO
ALL WEATHER

BRAKE BLOCKS
STANDARD SIZES

FERODO LIMITED  CHAPEL -EN -LE -FRITH
A Member of the Turner & Newall Organisation
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geep
Nor eye

Malteds
. . . and be sure of the finest
selection of spares, accessories
and equipment, including
a full range of " Halford "
" Raleigh " and " Robin
Hood " Cycles-there's a
Halford's branch in every
large town.

HEAD OFFICE

239, CORPORATION STREET, BIRMINGHAM, 4

BRANCHES IN ENGLAND, SCOTLAND AND WALES

You'll pull up faster

with Fibrax BRAKE BLOCKS
For Safety's Sake

Fit a Set NOW

From all good cycle dealers everywhere.

FIBRAX LTD., 2, TUDOR STREET, LONDON, E.C.4.

250,000 CYCLISTS
USE PALCO !

FOR COMFORT AND SAFETY

 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

LIGHTWEIGHT for 25/-

her the
NORMAL CYCLES Pe, pair

HEAVYDoT
joie ufe ro

'road
*the rider MOTORISEDYCflrCYCLES,

TANDEMS, etc. 30/..

PLEASE STATE SPINDLE SIZE WHEN ORDERING

Write for free leaflet

PALCO CYCLE PRODUCTS LTD.,
DEPT. (P.M.), 221 KNIGHTSBRIDGE, LONDON, S.W.7
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The Sacrifice
THIS year it looks as if I shall finally

fall to the blandishments of my family
and go to Ireland for the holiday by car,
but to be candid I don't want to for I know
I shall be bored. The arguments used by
my relatives to reduce me to their way of
thinking are marvellous. In addition to the
familiar one of " You're old, Father
William," are the more subtle ones of " the
much greater stretch of country we can
visit," " that we can carry everything we
need, including a complete picknicking outfit,
and if the storms drive up, as they probably
will, we provide our own shelter." All of this
may be true from their point of view, but
my contention still is that when you take a
car you take the town and the town feeling
along with you ; you cannot escape that
impact ; and although you may see a lot of
country you often fail to really observe it,
to become intimate and to mix with the
people and that to me is part of the joy of
travel. No doubt it is the next best thing
to cycling, but because it is only half alive
in the sense of activity I shall miss something
vital.

The New Hub
SOON 'the Sturmey Archer Company will

be re -introducing the tri-coaster hub, to
be known as the T.C.W., combined with a
3 -change gear in the wide ratio. It was in
1908 that the tri-coaster was first marketed.
It was always a favourite form of change
gear and brake combined among many
British tourists, and I have heard during
the years of its non -production numerous folk
deplore the fact that it had disappeared. It
found its greatest popularity in the Canadian
and Continental markets, which is the reason
why its reappearance in Britain will be
delayed. It is a new design, for the brake
has now been housed in the ordinary
3 -change hub shell, while weight is within
the total of a change hub and a rear alloy
brake. Here, then, is braking power and
gear change simplicity in one component,
and I imagine it will be popular with tourists,
especially Continental tourists. In this con-
nection I recollect the advice of " Kuklos "
-the late Fitzwater Wray-who, when he
discovered the muscular springs of youth had
lost something of their erstwhile temper, said
he found great benefit from a wide ratio
S.A. hub by using the high gear as his
normal 72in., and then two lower ratios as
the ideal means of keeping to the saddle when
the desire to walk was not in him. When
you think of it in touring terms it is not at

all a bad idea, for who
needs a higher ratio
than 72in. for ambling
over this delightful
land, or any other you
fancy ? High gears
are for a racing lad,
you and I as
wanderers do not
really need them, and
in most cases are far
more comfortable
pedalling-with plenty
of ankle action-than
pushing. This lesson
is not easy to learn
among the young and
vigorous, but it is just
as well to keep in
mind for the later
years when the trick to
roam is far more im-
portant than the trick
to roam swiftly.

down in the social scale and making an
article so designed and equipped as to simu-
late a motor -cycle, often enough including
the noise as well. Their market was wide
open for the British type of bicycle, and the
Americans wise enough to buy them
have found a quiet solace in the pastime.
Indeed, the British invasion has roused the
U.S.A. makers to demand a much heavier
import duty on our machines, a demand
made by manufacturers who know nothing
about the finer points of the machine or the
pastime. In this age of power, when every-
one is in a hurry to rush from place to place
and merely glance at the beauty, there is
same danger we may fall into a similar
error were it not for the vitality of the
clubs and the athletic wisdom of our youth.
What I should like to see is an upsurge of
middle-. and old -age cycling, an interest in
sight-seeing and absorption amid the
quietude of remote places where the whirr
of machinery seldom penetrates ; something
of the joy of the walker but eased and mach)
simple for the elderly. Here it is, ready to

Wayside Thoughts
By F. J. URRY

The Lucky Onesj HAVE not noticed any diminution of
motor -cars on the roads since petrol

rose to 4s. 34d. per gallon in spite of the pub-
lished comments that the increase would
gravely affect the individual who can only
just afford to run a car. I suppose it does,
yet I seem to see a lot of old crocks still
making the miles at the week -ends. Per-
sonally, I am sorry about any increases in
the costs of travel or holiday -making
because I like both ; and even my limited
use of rail, to put me in the best position
to make the most of my limited physical
powers, adds more than a trifle to expenses
and on top of that are the rising prices
of accommodation. Still, I get off very
well because I am a cyclist, for my bicycle
is in being and it costs me no more to run
to -day than it did a decade ago, or at any
rate merely a trifle in tyre, chain and brake -
block replacements. No, we cyclists have
little to complain about in the matter --of
travel expenses, and the remarkable thing
is that more folk are not alive to this side
of the question of costs. Bus and train
fares are up, and may go higher, but these
rises pass us by, and the fact that I dodge
them also keeps me fit for reasonable
perambulations in the best of company. I
know some folk say they could not pos-
sibly use a bicycle for the daily journey-
the traffic is too heavy. Yet I do, and enjoy
it, and my daily riding includes ten miles
of the heaviest traffic in the Midlands. Use,
I suppose, is the answer, and what a fine
reason that is never to give up the daily
journey, a sure money saver and a begetter
of health ; for, while I love my " free "
riding and touring, be it known that I am
a utilitarian in the complete sense of that
term, and should be sad and sorry to ever
fall from that habit of grace.

Let us Beware

IT is a pity that so many people think
cycling is outdated as a method of

travel, and only valuable to work off the high
pressure of youth. When you come to
analyse that notion it is just a form of snob-
bery induced by idleness, for, whatever people
do in the future of the world, the bicycle
will still be with them as long as roads
run. The U.S.A. has done its best to kill
cycling as an adult pastime by writing it

hand, with all the snags overcome long ago,
for the possession of the modern well-
equipped, made -to -measure machine is
really an instrument of wandering, trebling
walking speed, and giving-without con-
sciousness-that need of exercise which
grows more important as the years mount_

Health and Dignity
THERE, then, is the desire, and I think

it is up to all of us to propagate it.
Some folk will say what is the use, we are
in the age of the motor -car and people by
and large are inherently lazy and desire
their pleasures presented, not earned. There
is a lot of present-day truth in such a state-
ment, but it leaves out of Count one import-
ant factor-health. If a man is whole, he
cannot be fit without the aid of exercise.
If you consider that to be an over -state-
ment, think of the folk you know to Whom
it applies, and let the lesson sink home. I'd
rather be fit and poor than flabby' and
full of this world's goods, for I can then greet
the dawn and the evening with the joy of
freedom and a fine feeling of well-being
instead of finding difficulty in rousing my-
self to any activity needed for the pursuit
of pleasure. There is no ideal about it, it
is within the compass of the vast majority,
young, middle-aged and old, but despite
the number of cyclists vast numbers
are still uninterested. I wonder why ?
I have gathered so much joy from my
cycling, it often passes my compre-
hension why so many folk look upon it with
the studied notion they would be Towering
their dignity even to attempt the proof of
my assertion. Is there dignity in the po
session of money, and, more important, is
dignity more pronounced in the man who
travels by, the power of his body, or in he
who whisks round in a self-propelled peram-
bulator ? I think the question needs no
anSwer. " We cannot go so far," people
say. Yet, is the pleasure of roaming in dis-
tance or observation? Again, unless all
the philosophers are wrong, there is only
one reply, and at the end of the story the
answer is cycling.

PRACTICAL ENGINEERING
6d. Every Friday
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CYCLORAMA
By H. W. ELEY

Cycling M.P.s and Pears
CYCLING has always been

a truly universal pastime,
restricted to no one class of the

.4 remote and lovely village lying
near the It E corner of Lancashire
The village has two very ancient.
bridgese a prtmitiVe long angle
itone,the other shewn lathe sketth,

community, and it is interest- atwo arch ofrurhe masonry.

ing to note the recent questionnaire sent
out by a London club, in order to ascertain
how many of our present Members of
Parliament are enthusiasts for the wheel.
So far, I gather that six names have been
collected, Mr. Norman Dodds (Dartford) ;
Mr. Tom Fraser, formerly Parliamentary
Secretary to the Secretary for Scotland ;
Mr. Ernest Marples, Parliamentary Secre-
tary to the Ministry of Local Government
and Planning ; Mr. John Parker (Dagen-
ham) ; Mr. Alec Spearman (Scarborough
and Whitby) ; and one peer, Lord Wilmot.
I have little doubt that this short list will
grow, for I am sure that among all our
present M.P.s there are many who remain
faithful to the bicycle, and who are regular
riders. Maybe some of my readers know of
others ?

The Problem of Steel
TT appears that the somewhat drastic cut
1- in steel supplies for motor -cycles, dur-
ing the second quarter of the year will
mean a reduction in supplies of machines
for the home market of some 5o per cent.
The manufacturers are hopeful that this
will enable them to maintain last year's
record export figure of £12,217,102-always
provided, of course, that export markets are
not closed to them. This is an illustration
of how the home consumer will perforce have
to suffer in the cause of exports ; but as
exports are of paramount importance,
nobody should grumble.

Lush July
NOW that July is here, we have high

summer indeed ; I like this full
summer month, when the countryside is lush
and green, and the big trees spread their
green arms like canopies across the lanes.
Come August, and the green freshness will
begin to wane, and the peak of summer
will be passed. Now, when I take my walks
abroad, all is rich and bountiful, and I
love to wander in the woods, and over the

stone who wrote of the
an inn " . . and how

common, and spend
lazy moments by the
stream where the bril-
liant dragon -flies flit
about like meteors in
the summer sun.
Noon -day is hot, and
if one has walked far,
the sign of the inn is
welcome indeed! If I
start my morning
ramble early and cut
over the comm o.n
where the gorse blooms
like fire in the sun, I
can make the village
of Long Hursley by
about half past eleven,
and good it is, at that
hour, to enter the cool
tap -room and sip a
tankard of Stafford-
shire ale, and talk for
a while with men of
the land. Our con-
versational topics are
varied . . . dogs, and
horses, and crops, and
guns, and the way-
wardness of " Govern-
ment "-but it is all
very friendly, and I
always enjoy my rest -
by -the -way at the
" Cock and Magpie."
It was the poet Shen-
" warmest welcome at
right he was!

Tyres . . . Tyres . . . Tyres
BRITAIN made more than roo tyres for

export every minute of a 45 -hour
working week during the year 1951. This is
" great going " ! The 1955 total of
14,654,848 tyres is more than 2,000,000 up
on 195o, which was, until then, a record
year. When one muses upon the small begin-
nings of the pneumatic tyre industry, and the
romance of its growth, these figures are most
impressive. Between six and seven million
tyres, directly exported, brought in the huge
SUM of £29,929,350. This figure relates to
outer covers only, and a figure of £2,630,216
must be added for inner tubes. Truly, in
" the world of wheels," Britain is by no
means down and out!

Derbyshire Dialect
ALMOST every week, I add to my col-

lection of Derbyshire sayings and words,
and I toy with the pleasant idea that one
day I shall be able to compile a little book
on the subject. These good folk of my
neighbourhood have some quite unusual
words in their vocabularies, and the other
day, chatting to a villager, I noted " ram-
mel "-a word used to denote a lot of
" junk " in a shed. Now, I had not pre-
viously heard that expression, and I fancy
it must be peculiar to the county. There
L also " duffel "-a word used to indicate
that one is flustered or bothered about some-
thing. " All in a duffel " means, in this
pleasant land of lead -mines and stone walls,
to be in a state of flurry or bewilderment.
I have not met with the expression elsewhere,
so down it goes in my " dialect note -book " !

Every English county has its own appeal-
ing, words and expressions, and it will be
a sad day when our national language be-
comes standardised, the man from Durham
speaking exactly like the man from Sussex,

Published about the 30th of each month by 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.I0. 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 Nlagazit c Post.

"Practical Mechanics " Advice Bureau COUPON
This coupon is available until July 31st; 1952, and must be attached
to all letters containing queries, tozether with 3 penny stamps.

A stomped, addressed envelope must also be enclosed.
Practical Mechanics. July, 1952.

and there being no difference between the
soft speech of the Devonian and the lovable
twang of the Cockney. I am all for differ-
ences and variations, and find them the
charm of England and her shires.

Fan Mail
ICOULD not, in truth, like the film stars,

claim that I receive a " fan mail," but
the fact remains that I am fortunate in being
the recipient of many letters from readers
of " Cyclorama." I always welcome these
friendly notes about cycle touring, and the
sights and sounds of the countryside, and
the romance af the rolling English road. The
other day, my post -bag contained a letter
from a cyclist who is an enthusiast for
" homely Hertfordshire," and he wrote very
interestingly about ancient St. Albans, rightly
claiming it as one of the very oldest towns
in Britain. He referred to the days of the
Roman, occupation, he reminded me of the
martyrdom of Alban, and evidently knew a
great deal about the great abbey church,
which is one of the finest medieval buildings
in England. My good correspondent also
knew something of that very ancient inn-
" The Fighting Cocks," built on the site of
the old watergate of the abbey. Of course,
there are many who claim that " The Fight-
ing Cocks " is THE oldest inn in all
England, but I have never found convinc-
ing proof of this claim, and am well content
to know that it is ancient and venerable!
My correspondent referred to pleasant
Bishop's Stortford, the birthplace of that
great Empire builder, Cecil Rhodes. He was
born there, in the vicarage, in the year 1853.
Personally, I never visit Bishop's Stortford
without having a vision .of Rhodes in South
Africa, and I see that lonely tomb hewn from
the granite of the Matopo Hills-the tomb
of the man of epic achievement, and yet who
could say, as he lay dying, " So much to
do . . . so little done." Thank you, my good
cycling friend from Hertfordshire!

Rain and Rainbows

How I love a walk in the rain! How
good to feel July rain on one's cheeks,

and hear the gurgle of it in the ditches
and little brooks! Some folks, when it rains,
close their doors and fly to the delights of
the fireside. Personally, I take my stick,
whistle for my dog, and go for a long tramp
over the fields. There is sweet refreshment
in rain ; there is benison for the fields and
crops ; there is joy in the tang of the rain
in one's face. Then, after the rain, comes
the rainbow, gorgeous in hues, and majestic
inits shimmering arc, and, when one gets
home, how good then to get into dry clothes,
light a pipe, and spend an hour before the
fire with a book ! Be thankful when the
windows of heaven open, and the blessed
rain comes down!

Every Cyclist's
Pocket Book

By F. J. CAMM.
A New 400 -page Pocket-size
(5" x 3.1" x 1") Reference Book, Road
Guide and Technical Handbook

for Cyclists.

7/6 (by post, 7/10)
From George Newnes Ltd.. Tower House,

Southampton Street, Strand, W.C.2.



TELEPHONE SETS, comprising 2
G.P.O. band -phones, 2 bells, 2 pushes
and 8011. twin wire. Price 851- post
free. ,Makes an excellent inter -office.
works -or domestic installation. Really
professional instruments. Brand new,
not rubbish. Single instruments, 1816.
BATTERY CHARGERS for A.C.
mains. For charging 2 -volt accumu-
lators at I amp. Parts with diagram.
17/6. Complete. 21,6. Postage 10d.
FOR TRICKLE CHARGING CAR
CELLS, parts with diagram. Output
10 amps. for 6v. or 12v. cells. Price 42 6.
Post 1/-. 3 amp, output 50/,
CAESIUM PHOTO -ELECTRIC
CELLS. The only satisfactory cell for
amateur projectors, relays, etc. Perfect
production for speech and music. 3 pin
socket sire 2 715in. x 11/1ffin. Price
451-. Holder if required 6/6. Post 6d.

ECONOMIC ELECTRIC Co.
64, London Road, Twickenham

THE POCKET
LOUDSPEAKER SET
Using our clear drawings and instruc-
tions you can build a midget loud-
speaker set small enough to fit in the
jacket pocket. This receiver is fully
self-contained, no aerials, earth, cr
external power supply being required.
The midget batteries used are of the
new layer type specially produced by a
British maker for this class of receiver.
Full instructions, drawings, point-to-
point wiring diagram, and component

INA list.
Price 316 Post Free.

SWIFT RADIO (P),
137, Cotham Brow, Bristol, 6

Orders by Post Only.

CHEMISTRY APPARATU S
Send 2 d. stamp for

COMPLETE PRICE LIST

BECK

Booklets :
" Experi-
ments " 10!1,

Formulas
10:d.

Chemistry "

Post paid.

Home

(Scientific Dept. A)
60 HIGH STREET,

Stoke Newington, London, N.16

EITHER IT IS
ot it isftt

JUBILEE hos been our registered trade name
for 30 years, and may not be used to

describe any other clip.

THE FINEST CLIP in the weld
L ROBINSON .5 CO., (GILLINGHAM) LTD.,

:ondon Chambers GILLINGHAM KENT PHCI:E 5282
I.: 2,2 RI

NEW CABLES
1.094 Flat Twin TRS, £3.0.0: 3.029
ditto. £4.0.01 17.029 ditto, £6.6.6:
100 yds. All sizes and types of TRS
available. PVC Single Red'Black 1.014,
38/9; 3.029, 26'-: 7.029, [W.; 100 yds.
7.029 PBJ Hard Drawn for overheads.
65/-. Stamp for lists of Wiring Acees-
iories, Houselighting Batteries, Ap-
pliances, etc. All goods despatched day
of order, Carr. Pd. Money back guar.
HUNT & CO. STEPCOTE

EXETER.

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT
For the close
scrutiny of
fractured sur-
faces, cutting
edges, faults
in tools, de-
fects on fin-
ished sur-
faces, the
Ultra Lens
is invaluable. Berrien sinus
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 £5.15.0
complete in cardboard case with spare bulb, battery and
transparent measuring scale. Packed in luxury velvet
lined case, 101- extra. Postage and Packing 116 each.

The Ultra Lens is an electric magnifier. It is a reveal-
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.
,qr Whether you are engaged in

4/ siz manufacturing, buying or

:e 63/ -sr /54
selling, it is an ally ofreal value.

No instru-
ment you

can buy
IIWillmore

quickly
justify and

pay for
itself.

Full particulars
on request

TOE IlLTRA LENS COMPANY
75, Finsbury Court, Finsbury Pavement, London, E.C.l.

A First-class Lathe
and a

Fine Investment
BITFORID

Intending lathe -buyers ! Invest
your money in a Myford ML7.
Let the experience of engineers throughout the world
make your choice easy. This famous 3,', in. Heavy Duty
Lathe will give you service as reliable and work as
accurate as you can wish for in a lifetime of engineering.

IYFORD EXGREERING Co. Ltd., DEMON, NOTTINGH

One coil, 4 circuits.
Simple receivers from a
crystal set to a 3 valver.
Full circuits enclosed.
T.R.I. Coil. 5/- P.P. 6d.

Er HILLFIELDS RADIO
8, BURNHAM ROAD,
WHITLEY, COVENTRY

ALUMINIUM SHEET
FOR SALE

9 Ton, 8 ft. x 3 ft. x 20 gauge (soft)
10 Ton, 6 ft. x 3 ft. x 18 gauge CGA
10 Ton, 6 ft. x 3 ft. x 20 gauge CGA
5 Ton, 6 ft. x 3 ft. x 16 gauge CGA

CALLOW & CO.,
10, is 1\6E1' STREET, 1V.1

2933 (7 lines). Ext. 11

You Want Something for Next to
Nothing. You'll find it at Lawrence's.
Large stocks of Electrical Com-
ponents, the paradise for the
experimenter. Send requirements

and S.A.E., list will follow.

LAWRENCE (MAIL ORDER)
534, Cranley Gdns., London, N.zo,
Dept. P.M. 'Phone : TUDOR 1404

IMPETUS Precision PLANERS
Circular safety type gutter -head High
quality tempered steel knives. Tables
mounted on machined inclined ways.
Ground table -surfaces. Fences

adjustable to 45 deg.
MODEL. 10 0£94 In.

Motorised. £18.10.0. 6 In. MODEL
£28.10.0. Motorised £44.0.0. Send for
Catalogues of other ' Impetus' Prodyets.
JOILN P. M. S. STEEL, Dept. 80,

BINGLEY, WORKS.
Phone : BINGLEY 3551 (4 lines)

The ' Adept' Bench
Hand Shaper

Length of stroke of between
ram, ceutree.

No. 211.11. Shaper, Plias.
stroke. Price 15-15-0d.

Price £16 178, 6d. Pottage and packing 8/6 (U.K.).
daft our dealer. The "Adept" '21 in. 4 -Jaw indepon-
ifa4,,,,,,d fly dent Chuck, Revellble Jaws, NA

F. W. VOIRTASS,
ADEPT WORKS. SELLERS STREET, SHEFFIELD,

The SOPER
'ADEPT' LATHE
Olin. centres, tin.

A Geed Range
of ArxWaeories
is mailable,

8.

Build0111...11- a Mgt, ldelity
Radiogram at Half Normal Cost

Deena' A.C. Grain. motors, adjustable
78 or 331 r.p.m. £4: ditto for 330. 45
and 78. instantly switchable, 16.10.0.
Deena Lightweight Pick-up with Aces
high-fidelity crystal head to march.
54 6. Complete 3 -speed unit, comprising
motor, Std, and L.P. Pick-up and Auto -
stop, £10.2.5. Portable Record Player
Cabinet in brown rexine, 42 Collaro,
9 -record A.C. Autochangers fitted Acos
hi-fi head, single -speed model, £12.2.0:
3 -speed model. £18. N.R.S. " Sym-
phony " Amplifier with bass, middle
and treble lifts, amazing tonal realism,
£10.15.0. Bass Reflex Cabinet Kits,
complete, £4.12.6. All prices include
carriage. Full Bargain Catalogue, 2
N.R.S., 16. King's College Road,

London. N.W.3.

ADANA PRINTING MACHINES
Print in the odd hours with an
Adana -still the mostabsorbing

of crafts. No. 1 ITS
Machine £4-17-6

No. 2 n;fil Machine
£10 - 15 - O. Will

quickly pay for itself.
Send for illushated
folder to Dept. P.M -55

ADANA:Printing Machines) Ltd.,Twicken-
ham, or call 8, Grays Inn Rd., London, W.C.1

CIRCULAR SAW ASSEMBLIES
Spindle Assemblies tvi t.0 Ball Bearings
for 4in. to 29in. saws. Complete assem-
blies from. 2412. Ball Bearing Plummer
Blocks from 15'9. Vee Belts all sizes.
Vee and Flat Pulleys. Circular Saws.
Combined Sawing, Grinding and Drill-
ing Machines from 42 9. F.H.P. Motors,
1. 1. I H.P.
Send Rd. for fully illustrated Catalogue.

BLVERLEY 1.1:01WCTS.
Banskill. Not 1-.

Plessey Midget P.M. Speakers, with
Transformers. 12/9 (2 and 3in.).
Postage, 1/6.

DUKE'S
621, Romford Road, E.12.

) GRAngewood 6677.

G.E.C. & B.T.H.
GERMANIUM

CRYSTAL DIODES
G.E.C. CLASS TYPE 5/lain. x 3/16in.
B.T.H. LATEST TYPE MOULDED IN

THERMO-SETTING PLASTIC
Both Wire Ends for Easy Fixing.

416 each, postage 2.2.,d.

SILICON CRYSTAL VALVE
316 each, postage 2(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.

B.A. SCREWS, NUTS, WASHERS
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL

FORMERS AND TUBES.
ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS.

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjusted Iron Cored Coil.

RECEPTION GUARANTEED
Polished wood cabinet, 1St-, post 9d.
A REAL CRYSTAL SET NOT A TOY

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

EE -GOVT. CHART PLOTTER IS AR IDEAL

DRAFTING MACHINE
Fitted : Ad-justa b le
Slide on Rail for
edge of Board,
full parallel
action, Perspex 5
Blade (12in. x
9in.), 360 deg..% --

(31fn. Mara.) Protractor adjustable to
any angle. When not required
machine ass -lugs clear of Board.
'Made of Solid Brass Stampings.Tube and Turned parts. Weight
packed approx. in two
sizes. New condition, and offered
at fraction of cost.
For board size 23in. x 32in., 25;- carr.
paid. For board size 30M, x 50in.,

27.6 carr. paid.
F. AT, .1 HD (DEPT. 3)
48a, Market Place. Fallorten 1Vay,

London. N,)\.11.

FREE LIGHT
With the " LITE " windcharger utilis-
ing car dynamo. Homebuilding plans
219. Propellers, 351-.

H. JAMIESON & CO.
(Dept. P.M.), Midtaphouse Works,

LISKEARD, Cornwall.

AMIN\
REFILL YOUR OWN BALL PEN

VISCOID REFILL KIT
Pool Free 3/8 In, tax

COMPLETE Wirt( TOOL AND
1LLUsT 0 1TED INSTRUCTIONS

Contains Ink for Blue, Red en Green
15 Large Refills Trade supplied.
VISCOID INKS IPM), 0, Sherlock Sire,

Baker Street, London, W.I.

RATCHET & REVOLUTION
COUNTERS

Ask for -

Leaflet No. 1817
Speed, up to
6,000 r.p.m.

B.& F. CARTER ;de
& Co., Ltd., Bolton 5 'AZ/mow,-

Members of B.E.S,T.E.C. Organisation.

I 1 ,17

-THE INSTITUTE OF EXECUTIVE ENGINEERS AND OFFICERS
IS OPEN TO THOSE HOLDING, OR EX-

"" PERIENCED IN. APPROPRIATE ADMINISTRATIVE
EXECUTIVE. PROFESSIONAL and or TECHNICAL APPOINT-
MENTS or POSTS.
PARTICULARS OF THE WIDE INTERESTS COVERED BY

THE INSTITUTE MAY BE OBTAINED BY SENDING THIS,
DULY COMPLETED, TO THE SECRETARY, EXECUTIVE

CHAMBERS. 291, BRISTOL RD., BIRMINGHAM, 5.
FULL NAME (in block letters)
ADDRESS (In block letters), INDUSTRY -APPOINTMENT and ACIF



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,
Acro. Draughtsmanship Elec. Draughtsmanship
jig & Tool Design Machine ,,
Press Tool & Die Design Automobile t 9

Sheet Metalwork Structural 1,
Automobile Repairs 11/F 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.I.S.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 Manager (A.LHsg.

Common. Prelim. Exam.
A.C.LS., 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 Aeroi 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
SOUN 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.

MAW /1/TERFSTING COURSES '117

TO SELECT FROM

A.M.I.Mech.E., A.M.I.M.I.,
A.M.Brit.I.R.E. A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.Mun.E. M.R.San.l.
A.M.I.E.D., A.F.R.Ae.S.,
London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the New Free Guide.

Free
me/

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 arc 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 V3S5,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE

PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

FOUNDED 1885 - FOREMOST TODAY
41.

Free Coupon
To : NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29, 148-15o, Holborn, London, u.c.i

Please Forward your Free Guide to
NAME
ADDRESS
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/44y general interest is in : (t) ENGINEERING (Place a cross against
(z) AERO (3) RADIO (4) BUILDING the branches in which
(5) MUNICIPAL WORK you are interested.)

The subject of examination in which I am especially interested is

To be filled in where you already have a special preference.
(ltd. stamp only required if unsealed envelope used.)


