MAKING A WIND-CHARGER PROPELLER

PRACTICAL >
MEGHANIES

A MODEL Steam LAUNCH |

SEE _PAGE 370.
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MAKING A LUMIMETER TESTING EARTHING CIRCUITS QUERIES AND REPLIES

AN ELECTRIC WALL BRACKET A TELESCOPE EYEPIECE WORLD OF MODELS
WALL FIXING METHODS SAFETY DEVIGE FOR AQUARIUMS CYCLIST SECTION




“J wish I could
show you ALL the clips
we make at

TERRYS*

e o« « and here are three
HTSA ¢ specials”

Three really popular
clips, Nos. 8o and 81
come }* to 2" from
stock. No. joo—an
exceptionally  good
drawing Dboard clip
—costs §/- a dozen
(inc. p.t.), from stock.

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

Want to know all about springs ?

Here’s a book packed with spring know-how from cover to
cover — the finest of its kind today. Post free 12[6.

Sole Makers: HERBERT TERRY & SONS LTD., REDDITCH * LONDON * BIRMINGHAM - MANCHESTER
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Take up the JOHNSON \oR Hi M[‘é
best hobby [DD{]O‘F”)@

in the world
PHOTOGRAPHY

Summer or winter, indoors or out, you can
make pictures that will interest you as long as

you live. It's easy to produce good results,
once you know the way of it, and your snapshots
will get better and better as you progress.
The incomparable thrill of seeing a piece of white
paper gradually build up, in the developer, and
become a picture must be experienced to be
believed. With most hobbies it takes a long
time before things get really interesting, but,
with photography, you get satisfying results
without any delay at all. The chemicals” and
simple apparatus, which you will need
to make a start, are all included in the outfit described here. With these, and your own wit and common sense,
you can not only delight yourself, but you will, very soon, be producing pictures of which you can be justly proud.

THE JUNIOR HOME PHOTOGRAPHY PRINTING OUTFIT
¥ comprises an 8-oz. bottle of UNIVERSAL developer, a 250-gram tin of ACID HYPQO FIXING, Two xylonite l5,6

dishes, a plastic printing frame, a packet of SEE-THRU printing masks, a plastic measure and a 2-oz. glass
measure, together with a booklet giving full instructions,

JOHNSONS OF HENDON LTD., LONDON, N.W.4 57 0 00

MYFORD-—the name for Iathes MGDEL POWER BOATS

A. J. REEVES—the name for Myford
Sales and Service

MYFORD M.L.7. lathes represent the best in British
engineering and have no equa! in price and performance.
These fine lathes and accessories are available on our well-
known QUT OF INCOME terms—a sound common-sense
method of planned expenditure. Let us know what you
have in mind and we shall be pleased to submit a detailed
quotation quite free of obligation.

IHustrated MYFORD literature gladly sent.

CENTRE FLUE
LAUNCH BOILER
lilustration shows boiler ctnnected to our Uniflow Engine. [t is capable of steaming

any engine having a lin, bore and Stroke double-acting cylinder. A most efficient
boiler for power boats.

THE 1461 ELECTRIC MOTOR

An inexpensive, simplified but powerful electric
unit for models up to 24in. long. For use on
dry batteries, 3in. long, lgin. wide, [3in. high,
weight 6 oz. For larger models, the ** Marine "’
is a powerful permanent magnet unit, suitable
for models up to 3% n, Runs on dry batteries
or accumulators. 3}in. long, 3Rin. wide, [Jin.
high, weight |5 oz.

CLOCKWORK BOAT

MOTOR
A powerful unit suitable for
e driving models up to 30in.
- e = ST long. The spring is out of the
A ll-stamp will bring you a copy of our 1952 comprehensive illustrated catalogue with decails ey = finest steel and the gears are

machine cut throughout. The
motion is mounted in pressed
steel frames and is complete
LA with coupling . to "attach to
propeller  shafts, Length

A. l. REEVES & co. overall, Siin. Wid;h over s?ring VZiin. l'-;eight iin. Weight 13 ozs.

416, MOSELEY ROAD BIRMINGHAM. 12 Werite for full decails and ask for ' Model Ships List ' (S/17) price /- post paid.
- Grar;s : ** Reevesco, Birmingham.'" Phone : CALthorpe, 2554 B A s s E T T [ ] L o w K E l- T D ®
Head Office and Works : NORTHAMPTON

tondon : 112 High Holborn, W.C.1, Manchester : 28 Corporation Street

of blueprints, castings, materials and fittings for many "’ L.B.S.C."” designed smal! steam ) e
locomotives ; workshop equipment, etc. ol

“THE CHOICE OF EXPERIENCE”
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- @ 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 routérs
are designed for specific cutting
jobs and made from the finest
surgical steel, precision ground to

scalpel sharpness. They're fitted to

‘the appropriate knife in a few sec-
onds. A twist of the sleeve and the
blade inserted. A twist back again
and you have a rigid, perfectly
balanced knife, with the sharpest
blade you can buy- the finest cut-
ting tool any craftsman can desire.
Blades are sold in packets, from 2/ for 5, Gouges 5/ for § and Routers

4/- for 4. Obtainable only from X-acto Stockists, Write for illustrated
{folder showing the complete range of X-acto Tools and Too!l Kits {0 1=

No. 2 KNIFE

TRIX.LTD. (Dept. A), 11 OLD BURLINGTQON ST., ;
3/6 complete

b= T

LONDON, W.1 W No. 5 KNIFE
\

6/6 complete

TAKE UP PELMANISM

For Progress and Prosperity

g,\“ i 2 R

FOR THE
‘00’ RAILWAY
MODELLER

Sy

PELMANISM is a working course in Practical Psychology
directed to the necds of the average man and woman.
The Pelman Course is based on over 50 years’ intensive
study concurrent with expenencc in dealing with the
difficulties, fmhngs. fears, aspirations and ambitions of more
than 750, 000 'men and women of all ages and occupations
in all parts of the world.
You would like your affairs to prosperand your income to

SCO‘I‘CH BOY

THE ORIGINAL

ax

e increase. Pelmanism will help you to uchieve this and will
Pelmanism enable you to develop that zest for living which comes with
deveclops :— an awskencd mind; also with quickened mental powers,
| —Courage your awakened ability “will enable you to enjoy those
— [nitiative purchasable pleasures that come with extra money.
'\"l,',dgmm_t Reduced fees for all serving and ex-Service wembers of
—Will-Power . ) A . 5—
ey e Her Majesty’s Forces (Apply for Services Form)
~—Self-Confidence Pelmanism is a truc philosophy of living for ordinary
. sensible people who wish to make the best of themselves
! Pelmanism at all times and junder ail circumstances.-
eliminates :— Send for the Free Book
Worry The Pelman Course is simple and interesting and takes
MO%ELIC:_%AI;I\'C ;‘131:52:05}‘0 lggkss Pessimism up very .I'[ulcélme B yourci'xln Enrol ggdlhc mo!s):’c;:nvemelné
are ideal for . : terms. The Course is fully descri in a book entitle
o ‘0 5 Depression ¥
his-* layout with ec .
;:allvsvx:al;'n +§lesgo_ kitE;Yocm::':lin e::l}gzg B ing po'l;-‘\cﬁsc‘c:ic:c; g:)pﬁlé?"e:; IOWh—“:h will be sent, gratis and
card and wood parts, printed celluloid Forgetfulness .
windows, detailed authentic plans, brick Weakness of Will ) PELMAN INSTITUTE,
and tile building papers. 13), Norfolk Mansions, Wigmore St., London, W, 3 :
LARGE sxg::i gﬁg:g ...... 457 HOW TO LEARN Established over 50 years. Callers welcomed, | for 1,001 sealing, mending
SMALL SIGNAL CABIN...... 38 LANGUA " - pOST TH N TO.DAY """~ " 4
WATER TOWERS Gz typesin 1 kit)zjs | | The Pelman Langusges, |+ To the natoen Ieumr e COUPON T . & fastening jobs
COUNTRY STATION.......... 5/6 g\slilule lcélches h meg ; 130 NorfoslI: M.: nsions, Wigmore Street :
" H : . L av
BEDIRSME .. 358 italian without translation. | London, W.1. ' 1| Scotch Boy Tape mends books,
Foip? 70 00 © e OUCE0 The Pelman method is ex- *  Please nd e t d fi L. 4 q -
LARGE GOODS STATION....6/s | | plained in four itle books, | S T Bty Bt s 2-copy of | plastic materials, toys and
Postage : Single kit, 6d., two or more, 10d, (\,&fitc '?orr ‘ﬁ:cbool;?’:ﬁl:ig:: S NAMIE oo I e e . +1 models, broken tool handles . . .
| tevesis you and it will be " (Block letters, plcas«) 5 ¢
® POSTERS ADD REALISM o© Wy v » | seals parcels . .. holds snapshots
‘Miniature posters in colour. Reproduc- together with a specimen s Addsess ... gl : | in albums
tions of well-known advertisers, scale lesson, gratis and post| § o . .
size. 12 assortcddin a shect 4d. per fl‘C& Rfdl‘lffd fl‘§5 for) o U R ol
1 1 2d.). 6 erving  am ex-Service e e | o S A o
sheet. (Postage 2d.) - imenthers of Her aaiy's PELMAN (OVERSEAS) INSTITUTES : When buying, look for the
M(}llelel"lit Ltd Forces. Pelman Languages PARIS, 176 Boulevard Haussmann, AMSTERDAM, Scotch Boy Trade Mark and the
(1 | Institute, 130, Norfolk Prinsengracht 1021, MELBOURNE, 396, I‘hrd"s handy red plastic Dispenser.
77(L), Grosvenor Rd., London, S.W.I Lane, JOMANNESBURG, P.0.' "Box  4928. 4 Clke B .

Loridon, W

I |
1

Mansions, Wigmorc Strcel._l

DURBAN, Natal Bank Chambers (PO Box 1489)‘
DELHI, IO Alipore Rodd.
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M GREATEST VALUE FOR MONEY

ever oftered Home Constructors - Modelmaker

EVERY PART IS

INTERCHANGEABLE
The only equipment of its kind where

every part is interchangeable.

WOLF EI.EGTRIG TOOLS LTD

TELEPHONE : PERIVALE® 563(-4

BRANCHES :* BIRMINGHAM

Each kit
is powered by the Wolf Cub Home
Constructor }in. Electric Drill.
can begin to build up a complete outfit
starting with the **Cub’ and then add
popular priced accessories and kits (as illus-
trated) or buy a complete outfit all at once.

Thus you

PIONEER WORKS. - HANGER

* MANCHESTER

LANE
- LEEDS -

BRISTOL -

SOLD BY ALL REPUTABLE TOOL DEALERS
Write at once for fascinating, fully picturised folder, **Profitable Pleasure".

LONDON - W.5
GLASGOW

Handymen/

HIGHSTONE UTILITIES

2}in. Rectiﬂer (A.C.), in
2Mn.

Meters.—10 v.,
wooden carrying case, 14/6 : 15 v.
mic., 9/6 ; 150 v., 2in., m/c,, io0/-; 3.5
2in,, T.C.. 6/- ;.4 amp., 2iin,, T.C., In
with switch, 9/6
Meter Movements, Units containing 2-500
microamps, /-, 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. Wil supply
Jight in bedroom or larder,-etc. PRI
post 8d. BELLS for use with eijther the
above or batteries, 6/- post Bd BUZZERS,
3/9, or Heavy Duty, 4/8, post
Ex-R.A.F. 2-valve (2 voll) Mlcrophono
Amplifiers, as used in _planc inter-com.,
in self-contained metal case ; can be used
to make up a deaf aid outfit, intercom-
munication system, or with crystal set,
complete with valves and Fitting Instruc-
tions, 20/-, post 2/-. Useful wooden box
wlth partlt.lons to hold amplifier, 2/~ extra.
Ditto, less -valves, 10/-. One valve ampli-
fler, complete with valve, 10/8, post 1/6.
Hand Microphones, with switch in handle.
, 6/-. Sunilar instru-
8. All post 9d.
Mike Buttons (g:a.rbon) 2/- Moving Coll,
4/6. Transformers, 5/-. All post 4d. each.
sSparking Plug Neon Testers, with vest-
pocket clip, 313, or with gauge, 3/8, post 3d.
S.B.C. Neon Indieator Lamps, for use on

mains to show ** live” side of switches, etc.,
3/6. post 4d. Neon_Indieator, complete
with condenser, pencﬂ' type wlth vest-pocket
clip, 7/6, post bd. ldering Irons.—Our
new stream]ined 1ron 15 fitted with a curved
pencil bit, 200/250v. 50 watts, 11 6 Standard
Iron with adjustable bit, 200/ . 60 watts,
13/6. Heavy Duty bron 150 watts 16/6,
all post 6d.

Crystal Scts. Our latest model Is a real
radio receiver, fitted with a permanent
crystal detecwr Have a set in your own
room, 12/6, post 8d. De Luxe Recelver, in
polished oak cabmet 18/8. posc 1/-. Spare
Permanent Detectors, 2/- each When
ordered separately. 2/8 ; with clips and
screws, 2/10, post 3d. Headphones, brand
new, S. G. Brown, G.E.C., etc., 16/-, 23/, and
super-sensitive, 30/- & pair, Dost 8d. New
Headphones, 10/- a pair. Balanced arma-
ture tvpe (very sensitive), 12/6 a pair.
Both post: 8d. New Single Earpieces,
3/6. Bal. armature type, 4/6;: ex R.AF.
earpiece, 2/6. post 4d. Headphones, in
good order, B/- (better quality 7i6),” all
post. .6d, (All Headphones listed are
suitable for use with our Crystal Sets.)

Money refunded if not completely satisfled.

HIGHSTONE UTILITIES
58. NEW WANSTEAD, LONDON, E.1L

New illustrated Llst sent on roctuest with
14d. stamp and S.A. ters only.

Ref.

K\
K3
K4
K5
Ké

K7
K9
K10
Kil

we

M-O-S

A Selection of

CRAMOPHONE MOTORS
and PLAYERS

offered on our unrivalled H.P. service
Send S.A.E. for lists on your requirements

HIRE PURCHASE
SPECIALISTS

ltem Cash Deposit
DECCA
37A 2-Speed Record Playing Desk HZ 1 6 £4 0 6
33A 334 R.P.M. Playing Desk 9 0 £3 3 0
33B 33§ R.P.M. Player in Rexine
Case £12 1 6 £4 0 6
347C or M 3-Speed Player in Rexine
ase £19 19 o €6 13 ©
348C or M 3-Speed Player in Walnut
VYeneered Case £2 1 0 € 1T ¢
Deccalian 78 R.P,M. Player with
amplifier £30 0 O £10 0
B.S.R.
MUIO0 2-Speed Motor Unit £3 18 7 —
MUI14 3-Speed Motor Unit £6 8 6 £2 3 ¢
MUI5 78 RP.M. De Luxe Motor
Unit €3 0 0 -
GU4 3-Speed Unit with Lightweight
Xtal head, auto stop £9 19 1} £3 6 i
PDIGU4 3-Speed Playcr in Rexine
Case £19.5 6 £ 0 0
PLESSEY
Plessey Multi-specd/Auto-Changer €23 13 0 £ 0 0

Plessey Changer as K!2 meounted on

Walnut Desk £25 5 2 £8

Please add cerriage and packing for all item:.

ea G MAIL ORDER SUPPLY CO., The Radio Centre,
33, TOTTENHAM COURT ROAD, LONDON, W.1,

00

12 Monthly
Payments

1619
13110

1512
2515
28|~
391-

1015
1415
241
2916
3us

Army Carbon Microphones with handle
and switch, 519, Trans, 5/-.

Microammetars, 2in., 0-500,

[iin, Puileys, take lin. spindle
groova., Cast All. /6.

MiC. P"lcrcphones with switch in
handie, 7/6. Trans to match, 5/-.

6.

1416.
Double

High Resistance Phones Low

Resistance, 8/6 Pair.
4 h.p. A.C.ID.C. Motors, 2001240 v. or
1io v. D.C., 516 splndle cach end 46{-

Powerful Small Blower Motors, 24 v.
A.CID.C., 1416,
Transformers. “lnput 2001240 v. Sec.

tapped 3-4-5-6-8-9-10-12-15-18-20-24-30

volts at 2 amps.,, 21/6. |2 months’
guarantes,

Selenium Rectifiers F.W. 12-6 volt, 3A.,
1416. 4A., 261-. 6A., 30I-. 1A, 516,
H. W., 250 v. 1120 mA., 9i-.

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., 816. D.P. Make and Break,
8l6. Any combination or voltage can
be supplied at varying prices.

24 v. A.C.ID.C. Motors 3}in. x 2}in.,
1316. Very powerful.

110 v. A.C.ID.C. Reversible Motors
3}in. x 2%in., 15i-.

New Deaf Aid Miniature
DL72 and CK512AX, 9I-.
radio control units.

New Exide 2v, Accumulators || AH:,

Valves.
{deal for

All Carriage Paid,

THE RADIO &
ELECTRICAL MART,
1538, Portobello Road,

London, W.II.
Park 6026.
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|.C.S TRAINED MEN

are in Greater Demand
than Ever—Maximum production

depends on high technical skili,
1.C.S. Students

as that acquired by

such

TENS OF THOUSANDS MORE TRAINED

MEN ARE URGENTLY
—BUT THERE

NEEDED NOW
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,

Accountaney Electrical Engineering
Adverlising Electric Power, Lighting,
Air Conditioning Transmission, Traction
Architecture Eng. Shop Practice

Architectural Drawing Farming (Arable and

Boiler Engineering Livestock)
Book-keeping Fire Engineering
Building Construction Foremanship

Building Specifications
Business Training
Business Management
Carpentry and Joinery
Chemical Engineering
Chemistry, I. & O.
Civil Engineering
Clerk of Works

Coal Mining
Commercial Art -
Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice

Fue! Technology
Heating and Ventilation
Horticulture

Hydraulic Engineering
IMumination 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.
Munieipal 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, Quantisies, 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,

(1.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 specml free booklet on the subject in which you

DON'T DELAY.

The successful man DOES to-day
INTENDS doing to-morrow.

are specially interested.

Make ACTION your watchward.

what the failure

Write to us TO-DAY

Dept. 169A, L.CS., 71 KINGSWAY, W.C.2.

- CUT HERE

INTERNATIONAL GORRESPONDENCE SCHOOLS iTD.
Dept. 169A, International Buildings, Kingsway, London, W.C.2.

Flease send me the free booklet describing your Courses in

Name ......... PSS P ORI ot 00 -t 00d0CREN 000000 - 0A0G00 cevinne

RO008 0 = BBo00 veeees Age e,

(USE BLOCK LET'I’ERS)
Address .ovviiiiieinanee Ptcooschiion 000 Bro00g adaocn

ctacene
eerreseeseiieaas lecseensieisasirusan

Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney.
Egypt : 40, Sharia Abdel Khalek Sarwat Pasha, Cairo,
Eice ;. 13, Anglesea Street, Dublin, C 4.

India : Lakshmi Bldg,, Sir Pherozsha Mehta Rd., Fort,
Bombay. *
New Zealand
Irefand :
South Africa :

182, Wakefield Street, Wellington,
26 Howard Street, Belfast.
45, Shortmarket Street, Cape Town.

|
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GRAMOPHONE
MOTORS. Unused., Made
by E.M.L (H.M.V.[Mareoni).
Complete, but no winder
handle and need cleaning.
Price 25/%. Post 2/3.

EXTENSION SPEAKERS
New type baffle stand with
metal  fret. 5in.  Price
i999. Post I~  Other
types and sizes in stock.

SALVA
End Orive £7/17/6
RADID-GRAM Front Drive £8/17/6

CHASSIS
S5 Valve S’het. 1952 Model.
Made to sell at three times
this price. Latest pin-type
midget valves - (BBA  series)
reconditioned, tested and guar-
anteed, Write for details without
obligation. Record changer units
also available, single and throe
speed. £TI1716 and £10/07/6.
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, mdudmg point to point wiring instructions are supplied with the kit of parts.
There is no other comparable set available to-day at this pricc. When ordering,
please state whether you require A.C. model or A.C.ID.C. mode!. Postage and packing
316 extra. Assembled ready for use, 35{- extra.
VALVES.—We are one of London’s largest stockists of vzlves of all types.. Send
stamp for 1952 Valve List and Radio Catalogue. Valves, New, tested, some slightly
smoke-stained : EF91, EF92, EB9I, EL9I, EL32, EF36, EFS50, ECC9I, 6K7, | T4, IRS,
3D6, (A5, all at 819. T.V. types: SV61, EYSI; ECLBO, 6ABS, all at 1. UF4i,
UY4!, at 8/9. OZ4, PEN220A, VPT210, 8D2, $D2, 15D2, SP2, KT32C, PEN383,
VPI133, all ac 619.
INSULATING TAPE.—In iin rolls (itb.). Unopened, 116.
SOLDER.—Ersin multi-core. 1216 per 1lb, reel, or 4d. yard.
DUNLOPILLO SEATS.—Ex-coach, 34in. long, lin. thick, 3716, :plus carriage.
AIRCRAFT PASSENGER SEATS.—Kapok filled upholstery, on iron frame. Folding.
Soiled but sound. 19j%. Carriage extra.

ALUMINIUM SHEETS.—2 metres x 3 metres. 24 S.W.G. New, 27/$.
Stamp for complete-lists of many other bargains.

cw.o. 611, ROMFORD ROAD, MONEY
or D U KE NDON, €.12. BACK
€.0.D. (GRANGEWOOD 6677). GUARANTEE

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, ete.
... with * VINAMOLD,” the flexible 'mould that gives
the BEST results. Easy to wotk, can be used over and
over again, Needs NO special cqunpmem‘, provides a
profitable and enjoyable spare-time occupation with
minimum outlay.

“VINAMOLD ” is the flexible mould employed by
feading industries, including the big film studios. Trade
enquirics are invited.

Write for full details and instructions.

VINYL PRODUCTS LTD., (Dept. P.M.2), Butter Hill, CARSHALTO?!,

LTD

11 Whilworth Street, Manchester, 1. Tel: Cen. 7081-2 cnd Cen. 1000

BRITAIN’S LEADING STOCKISTS AND DISTRIBUTORS:

“ PERSPEX "’ (Acryhc) shect, rod and tube,

“ CRINOTHEN

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 Hobbylst and the Model Maker.

Contractors to the A alty, most Government Departments, Schdolsy

. Institutions, etc. d
Trade and Technical enquiries solicited.

Fabrication, Engraving, Moulding, Cutting to Size, Shape, Contour a speciality,
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SILVERSTONES

"of Manchester

Overcome Steel shortages and high prices
by using Govt. Surplus steel parls in these
three ace cabinets. These are compact, easy
sliding assemblies, ideal for -storing small
parts. All in dark green finish.

19/6

post 1/6

Nest of 12 drawers, each drawer
measuring 4jin. x 34in. x 1lin.
Dimensions of cabinet 7kin. x
Sin. x 10jin. Weight 7ilb. All
steel throughout.

Nest of 8 drawers, each drawer measuring
5in. x 4in. x 1§in.. Dimensions of cabinet
B%lnl. x 5%in. x 8}in. Weight 73b. All
steel.

- I5/-

post 1/6.

) ] This .is a unit
and is drilled at sides for bolting together,
nuts and bolts being supplied with orders

Nest of 6 larger drawers.

for more than one. Each drawer measures

6in. x Skin. x 1§in. Dimensions of cabinet

Tini 63in. x 64in. x 11}in. Weight 4}Ib.  Stcel

] cabinet with index holder at top. Light -

ﬂ alloi' drawers, with permanent handles. A
really j

strong job.

rrying our well-known guarantee of absolute l 9,6

All ca
or money unconditionally refunded. post '1/6

satisfaction

H. SILVERSTONE (Manchester) LTD.
20, Oxford Road, Manchester, |
CEN. 2001

ELECTRICAL ENGINEERS CALCULATORS

CHART TYPE

Ready reckoner for K.W.-
K.V.A-K.V.Ar and power
factor correction.

PRICE 6/3

DOUBLE SIDED CALCULATOR

For ‘load current ' H.P.—fuse wire—size dia.
K.W.-K.V.A, and power factor.
Made in White Ivorine. PRICE 7i6

EASTERN ELECTRIC SERVICE

(C 0erz) NORTON PARK, EDINBURGH 7

" A First-class Lathe
and a
Fine Investment

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.

MYFORD ENGINEERING Co. Lid., BEESTON, NOTTINGHAM

NEWNES  PRACTICAL MECHANICS

5'SANDER-POLISHER IEREEN

Imagine! One sturdy HANDY-UTILITY power
tool, a selection of HANDY-UTILITY accessories
and attachments, and you're ready for anything
—sanding, grinding, wire brushing . . . buffing,
waxing, polishing ...and the same magnificent
tool can be used as an electric drifl, with l4’
capacity in steel! There are two robust Stands
to increase the usefulness of your 5" Sander-
Polisher still further. Full particulars from your
HANDY-UTILITY dealer.

Other HANDY-UTILITY tools include :—

H U. !4 DRILL £6:19-6
H.U. A" DRILL- £127-6
6" HEAVY DUTY ‘ LECTRO-SAW '’ £17'5:0

and a wide range of useful accessories

%

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

OBTAINABLE FROM YOUR LOCAL ELECTRICAL

DEALER, TOOL SHOP, IRONMONGER OR STORE

Smee’s H.U.40
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~Fhere's an

PRICES

Nos.. 1-4, .7/~ plus 3‘.' P.T. Post 6d.
No. 5, 9/3, plus 4/1 P.T. Post 6éd.

*“ Miniature **  Jewel - tipped
needle for Light-weight pick-ups.
2. ' Straight ”’ jewel-tipped needle
for Crystal pick-ups.

3. *‘ Trailer ** jewel-tipped needle
for Medium-weight pick-ups.

4. ‘' Knee Bend Trailer " jewel-
tipped needle for older Heavy-
weight pick-ups.

needle for Light-weight pick-ups.

All S. G. Brown Precision Sapphire Needles are protectively mounted on a useful double-sided

stroboscope (78 &

hints cn obtaining better reproduction gladly sent on request.

B.6. Brown 11,

33-113 r.p.m.). An instructive and interesting Brochure with many useful

write to Dept. P.M.

SHAKESPEARE ST., WATFORD,HERTS.
Telephone: Watford7241.

NEWNES PRACTICAL MECHANICS
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‘“ Miniature Solid Sapphire " |

EPISCOPES

ENLARGERS FILM STRIP PROJECTORS

TELESCOPES BINOCULARS RIFLE SIGHTS

STEREOSCOPES MICROSCOPES MAGIC LANTERNS
IF YOU are Interested in making any of the nbove and WANT FIRST CLASS.,

RESULTS AT SMALL COST then you are badly in need of our booklet. 1§

HOW TO USE EX—GOVER_N)IE(?I’{‘USIEF;gesdI;S,:AND PRISMS. VPrlce 2/;0&.

The popularlty of this booklet over the past two years has quite frankly amazed
us and still SALES CONTINUE TO INCREASE, mainly s a result of recommenda-
tions from one amateur to another. In addition to a mass of general information,
it contains details ooncerning the gencral construction and optical layouts of all
the above except stereoscopes.
HOW TO USE LENSES AND PRISMS—No. 2. Price 26 ea. (Illustrated).
This was written as a follow up to the above in responsc to many requests, In,
addition to further information of a slightly more technical nature. concerning
the use of lens, etc., readily obtainable on the surplus mérket of which we also hold.
large stocks of all the types mentioned, it also deals fuily with the construction
of four types of film strip projectors from 8 mm. to 35 mm., a 35 mm. or 2§ enlarger
or projcctor, 3 types of stereoscopes and a 35X and 40X terrestrial telescopd.
The abgove booklets are written in a style easily understood by the novice and
cxpert alike. If our instructions are followed carefully best quality rcsults are
obtainable and at a vory low cost.
From M. T., Leamington Spa :

Many thanks for sending me the two booklets. I congratulate you on them. I have-
been recently reading an capensive American publicution on the same subject, and I
find that your wording is more clear and easicr for an amateur to undersiand.

K. L. London,. writes :
Having read your very interesting No. 1,'I am now-anxious to read No. 2.
VERTICAL ENLARGER FOR 21 or 35 mm. Al parts complete with &ll lens,
94-. Plans and construction details, 3:6.
G. W., of Nottingham, writes :
I purchased from you lenses for a 2} x 24 enlarger and I can say that the results I have
had are well worthy of an enlarger at £30 not 20/- as I paid.
M. E., of Cornwall, writes :
I have used your lenses for photographic enlarging and have had wonderful results,

We have what is probahly one of the largest stocks of Ex-Government leArLs. prisms

and general optical gear in the country. Also Radioc AND ELECTRIC
A STAMPED AND ADDRESSED ENVELOPE BRINGS YOU OUR FREE
iSTS d 9
. ‘
H. W. ENGLISH, RAYLEIGH ROAD, HUTTON,
BRENTWOOD, ESSEX.

(Dept. P.M.), Telephone : 1685 or 810.

FRENCH—SPANISH
GERMAN—ITALIAN

in Six Months
Method

{ have nothing but praise for your methods
of teaching languages. Everything seenis to
fic like 2 jigsaw puzzle. You actually read,
write and speak French ali the time, which
gives you confidence. © You kaow that it
will only be a matter of time until you

Learned by Peiman

master the linguage. (L-1226)
HIS  letter s typical of thousands
received from readers who are

learning languages by the Pelman method,
which is revolutionising language teaching.
This wonderful method, which has now
© been used for over 25 years with such
sutcess, enables you to learn French in
French, Spanish in Spanish, German in
German, and ltalian in ltalian, without
using a word of English, The method is so
simple that even a child can understand it.
Grammatical complexities are eliminated,
and the whole of the instruction is given
through the post.

Specially reduced fees for serving and ex-
Service members of Her Majcsty’s Forces.

The Peiman method is explained in four
fittle books, one for each language :
French, Spanish, German, {talian

(Alse Courses in Afrikaans and Urdu)

‘State which book you want and it will
be sent to you by return, together with a
specimen lesson, gratis and post free.
| """ "POST THIS FREE COUPON TO-DAY. "
i~ To the Pelman Languages Institute,

130, Norfolk Mansians, Wigmore St.,
London, W.1.
Please send details of Pelman method
of learning :
French, German, Spanish, Ftalian
(Cross out three of these)

Nanie ..

nesewesieienne sesaes nesvee

ABBIESS . . ol aleiecccioioie o Bl dinje s cidioe o

SPRAY GUNS for attaching to cylinder vacuum cleaners. Supplied with 3 nipples
for 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. 8/6 each. Do not confuse these with the large demagnetiser into which
you can put the whole works.
TWO-WAY INTERCOMMUNICATION betweenrider and sidecar passenger, cycle
cl)lr mott.;);-cydc. Complete and foolproof, no batteries to bother with. 19/6 plis
- pOS Lt -
RECORD-PLAYING AMPLIFIERS for personal use, 230v, A.C., £5/17/6. Plck-
up heads for use with above amplifier which will fit into the so dbox arm of your
old wind-up gramophone, 39/8, inc. P.T.
RADIO REMOTE-CONTROL transmitters and receivers for operating model
aircraft, boats and other models, or fot opening GARAGE DOORS at a distance.
Transmitter, £4/57: recelver, £4 5/5. Made with superlight componerits and
employing latest type valves. Both sets rcady for installation, but not including
batteries. Send for price list.
CONTACT MIKE AMPLIFIERS for Trio size band. 230v. A.C.. £6/17/6. Coniact
mike amplifiers for larger bands of greater sound level, quotations on request.
‘YHE ISOTOPE Pocket Signal Generator. This miracle radio and television
fault-finder carries in pocket like pen. 396 complete with comprehensive
operating instructions.
PHOTOGRAPHIC FLASH G UN.—Components and circuit for home construction.
Send 9d. for working drawings and price list.
MAGNETIC RECORDING  COMPONENIS,—Tape, wire, motors, record and
playback heads. erase heads, JUDGE conversion kits for radiograms and portable
gramophgnes. Send 2§d. stamp for price list. mentioning RECORDING.

PARK RADIO OF MANOR PARK
783, ROMFORD ROAD, LONDON, E.12

NO MAN CAN KNOW TOO
MUCH OF HIS PRODUCT .

For the close

scrutiny of
fractures or de- §
fects on sur- &
faces, cutting
edges, faults
in tools,

cracks in
castings, the
Ulera  Lens
is invaluable.

ing eye of six actual.diametrical magnifications,
which brings out points of strength or weakness,

and enables the most minute measure-
ments to be gauged accurately,
Whether you are engaged in
manufacturing, buying or
selling, it is an ally of
real value,

No instru-

ERITISH MAUE ment you

Revealing every detail with startling - buy
exactness, highly magnified and bril- . wnllrpore
liantly illuminated in natural colourings, it = q'md(ly
presents in many instances hitherto unsuspected justify and
data which can be used to advantage.. Price £5.15.0 p;i‘tysz?fr

complete in cardboard case with spare bulb, battery and
transparent measuring scale. Packed in luxury velvet

Full particul
lined case, 10{- extra. Postage and Packing I/6. o P

on request

THE ULTRA LENS COMPANY
75, Finsbury Court, Finsbury Pavement, London, E.C2.

The Ultra Lens is an electric magnifier. It is a reveal-

RV RATE )

B —

Vo et o ottt A S s S 2t

always keep
‘Plasticine’

REGD.

handy on the
bench

*

‘ Plasticine’ ‘is the
world’s most famous
modelling material —
one of those things
for which there is
always a new use

especially in the
field of practical
mechanics. ¢ Plasti-

cine > makes excellent
mock-ups and proto-
types ; it is  hygienic,”
long lasting and availe”
able in 16 attractive

colours.

*
HARBUTT’S  PLASTICINE
LTD.
‘Bathampton, ~ “Bath, Somerset.

.



_August, 1952

'NEWNES PRACTICAL MECHANICS

ST M

DUAL

Brass

RANGE POCKET
VOLTMETER

0-12 v., 0-240 v. ACIDC

Robustly constructed in Black Lacquered
Case,
finished
the workshop and the home.
Dual Range makes possible the accurate
testing of Car, and all L.T. and H.T.
Batteries,
wiring. The moving lron System permits
considerable overload without damage i
to the instrument.
has been paid to Scale Clarity.

DIAMETER 2ins.

PRICE I9/.. EACH

BI-METAL THERMOSTAT

‘Here is an opportunlty for the amateur
engineer to acquire a precision Bi-metal
currents of
| Amp. within the temperature rangeT]SO
he
range of application is wide and includes :
of small
etc.
HEATING
the following
200, 400 Ohms

Thermostat controlling A.C.

degrees to 200 degrees Fahrenheit
Temp. warning devices, control
ovens, incubators, Electric Blankets,
ASBESTOS FLEXIBLE
CORD. Il- per yard. In
resistances : |5, .
yard. For Electric Blankets,
experimental heating.

Electric Blanket. 2/6 each

ASBESTOS SLAG WOOL - per

THREE HEAT SERIES PARALLEL LINE.-CORD SWITCHES. |

250 v. 7§ cach

1in. FINE SlLVER TIPPED CONTACT SCREWS.
6d. per Strip.

BI-METAL. 1}" x 35"
Send S.ALE. for lists.

X .036in.

THE TECHNICAL SERVICES CO.

SHRUBLAND WORKS

Ib.

per
Small Ovens,

this “accurate and well-
instrument has many uses in
The

and -house and workshop

Particular attention

DEPTH lin.

Post 4d.

Undoubtedly
market. A solid,
shed, easy to erect,

Prnce 3/9 each Post 3d.
DRAWING AND INSTRUCTIONS for the construction of 60in. x 30in:

refunded if not satisfied.

Amp.

sREE DELIVERY

IN ENGLAND AKD WALES

BANSTEAD, SURREY.

=

COMPARE THE Q4ALITY
COMFARE THE PRICE

the finest value on
robustly constructed
suitable for garden
work, Cycle Shed or small Workshop. Fully sectional hardwood frame
with toughened Asbestos walls, roof and door.
all necessary nuts, bolts, glass, etc.

£910-

Price includes windows,
Cash or deferred terms. Money

AVAILABLE IN MANY SIZES

Write for free catalogue

CONSTRUCTIONS

(COVENTRY) LIMITED

114b, HOLBROOK LANE, COVENTRY,

Tel. 89247,

—JOHN FARMER—

248. VEEDER COUNTERS, 0-999,
fitted guick zero re-seg, enclosed
detachable gearbox. 3/16in_ ball bearing
shaft drive, 4 revs. of shaft to each
unit, for using 3in. or 9in. circumfer-
ence wheel will measure’ in feet or
yards., Size, oxcluding reset and shaft,
1iin. x 1in. x 1¥in. New. boxed, only
7i8, post 6d. 145. THERMOSTATS,
normally ciosed, open at 90 degs. F.
Glass enclosed, cilp mounted on‘bakelite
holder, New unused. 3/8 each, post 4d.
67. MOTORS, M/Generators type 72,
easily convertible to efficient 200/250 V.
A.C. motor suitable for sewing
machiaes, small gr lnders and polishers,
etc.- Approx. 3.000 r. approx. i
amp Fitted 3/16in. shalr, ball bearings,
base mounting, . long, 3in. dia

compléte with conversion  data, 5/-
each, post 1/6. 23. COUPLERS.
universal joint, all metal. 3 sizes

(a) liin. long by 3/8111 dta. for 3/16in,
(b) 1iin. x',lln

(c) 2in, x iin. dia. for iin. shafts, /8.
post 3d. Shafts secured by 2 star grubs
at each end. keys to fit. 2d. each.
263. BUZZER PRACTICE SETS,
adj. morse key, twin coil buzzer with
note adjustment, phone terminals,
battery bracket, all on polished wood
base size 6iin. x 6iin. x }in. Brand new,
only 78 each, post 11d. £61.CAR TOOL
KITS, a strong canvas hold-all contain-
ing ; 1 10in. screwdriver. 1 7iin. adj.
spanner, 1 pr, 8lin. pliers, 3 d/headed

spanne:‘s (1/8-3/16in.,  3/16-}in., 38-
5/16in.). 1 copper-headed hammer, 1
plug box spanner with bar, set of 8 mag.
spanners with «feeler .and tappet
adjuster. 27/8 per kit, post 1/6. 404.
CIRCUIT TESTING OHMETERS.

twin scale 0-1,000 and 100-200. 000 ohms
and Inf. In bakelite case size 5in. x .
4in, x 2iin., completo with test leads
and prods, leather carrying case with
shoulder straps, new battery. In
perfect condition at Jess than hall
Iist price. £5 each, post and reg., 1/4.
18. MULTIPLE LT TRANSFORM-

RS, Pri. 200/220/240 v. Sec. 30 v. at
2 amps., tepped at 3-4-5-8-8-9 10—12-15-
18-20 and 24 volts. Size 4in. x 3iin. x 3in.,
with stout pressed plate clamps. Brand
new., boxed. 22/8 each, post 1/3.

(Dept. A.2)

194, HARBORNE PARK RD.,
BIRMINGHAM, 17

~= Tel : HARborne 1309

MASON MASTER

Concrete, brick marble and tites—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 "’
for an jdeal combination.
Moisture and chemical proof. Send for free samples.
Write for illustrated booklet ‘L.’

Driti

Telephone : Braunston 233 Telegrams :

Bits
Easily cut with penknife.

Agents in most countries

JOHN M. PERKINS & SWITH LTD.
LONDON ROAD WORKS, BRAUNSTON, NEAR RUGBY, ENGLAND
Drills, Braunston, Rugby

PLASTIC MARBLE

The entirely new Karjena 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 reslstant to heat impervious to water. Natural ™ veining ** can be simulated in
arf\'y colour. A range of pigments is available ‘or this purpose Most attractive marble
ect 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
faichfully reproduce the most minute details of ornamentation and surface texture,
ELASTOMOLD is permanent and ideal for repetition casting of plaques, bookends,
ashtrays, and art models. Moulds can be taken from any type of material mcludlng
Karlenite, wood, metal, plaster, cement, stone, glass, ivory. ELASTOMOLD is
mcredlbly snmple to use, has great dimensional stability, but flexes easily for the
release of cast without damage to fine detail or undercuts.

Send for full details ,of this new, fascinating and profitable hobby.

KARLENA ART STONE COMPANY LTD.,

PLASTICS 2.F. DIVISION,

55, DEANSGATE ARCADE, DEANSGATE, MANCHESTER, 3

* INEXPENSIVE TELEVISION.” Re-
vised and enlarged edition giving circuit of

R13€>5 dtitc also 45Mc/s Pye Strip, 2/6.
Dos!
RECEIVER R.1355 as specified for *‘In-

expensive Television ' Complete with 10
valves 45/-, 7/6.
35Mc/s PYE STRIP A ready-made vision
recelver for London frequency, Complete
with 6 EF50 valves and an EA50. 57%/8,
post and pkg. 1/8.
MlCllOAVIVlETER D.C. 100-0-100. 2}in.
flush, 40/-, /8.
MOVING COlL METER with 1 M/A
movement, 24in. flush, rectifier type, scaled
0(100 volts A.C. Resistance 100 K. ohms.
basic meter. 30/- post frec.
Fl-‘5o VALVES Red Sylvanian or British.
Guaranteed unused. Ex new equipment.

8d.

ORTABLI-A ELECTRIC BLOWERS.—
220/230 volts 220 watts. Completely en-
closed af: flexible hose and nozzle, 7 yds.
C.T Flex. Many uses where clean. dry
air ls required. £8/15/-.

FLASHING SWITCH UNIT with 8
contacts. Full rotation 60 seconds, operated

by a Sangamo Synchronous Motor. 230
volts A.C. 2 watts, In metal case, 3iin, x
2ﬂn x2!1n 15/- post, 1/-.

ALKIE PROJECTORS.—16 m/m. B.T.H.
mo del S.R.B. Sound and silent, comp]ete
with valves, lamps, lems, speaker, trans-
former, £95. As above, but sound only.
£90. G.B. model L516, 16 m/m., complete
with valves, lamps, lens, speaker and
reslstance ojection Lenses, Dall-
meyer, 33 m/m diameter mount, 50-65-75
m/m., 65/~ each.

BROMIDE PAPER.—Glossy grade 1.
51in. x 5iin,, 7/6 per gross, post 8d.
PLASTIKA. Double weight 12in. x 10in..
27 6 for 50, post 1/~; 15/- for 25, post /-
Also 15in. X 12in., 39/ for 50; 21/~ for 25,

0S5t
PHOTO FLOOD LAMPS.—1,000
volt. 10/~ 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; 2/8 post free.
TWIN P.A. LOUDSPEAKERS.—Reflex
re-entrant type, very sensitive and direc-
tional, 8in. diam_, 16in. overall. Brand new
with matching transformem 4.5to1 and G to
1 Ratios, Volce coil 7 ohms. Only 75/-.
Carr, and

pke., 5/-.
AERIAL RODS —12In. long, }in. diameter.
Any number of sections can be fitted to-
gether 2/6 dozen 6/- for 3 dozen, 11/- hall
oss, 20/- gross, £6_per 1,000.
SLO\‘V ‘\10’]'10N DIALS.—6in. Scaled
0-100, reduction 200 to 1 or direct, ideal for
wavemeters, signal generators, etc.
price, while they last, 5/6 each, post 1/-

WILCO ELECTRONICS

LOWER ADDISCOMBE ROAD,
CROYDON.

watt,

204,
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EXPERT ADVICE ON YOUR CAREER
, 144-PAGE BOOK-Free!

An unusual opportunity ycu %annot 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.mmmccmm

Please send me a copy of “ ENGINEERING OPPORTUNITIES ” and yeur 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, Ry N B Treae. UNGE..... ... DATE.................
(PLEASE WRITE IN BLOCK LETTERS)
ADDRESS ...oooovviieeiiieeeeeeeeeeeeain ool BPbococrnod R ST 000000 BB 000050 00 5500 oo, TR

What type of position appeals to you most 1...

At what age did you leave school 2. ...cviciiiiiininininniinnicnensneesesnenineneesnnens

What were your strongest subjects at school L......cccvveeenniirianniniaennes

Have you attended classes since leaving school ?, = B T SR« EVTe o S O i
Have you any knowledge of technical subjects 7 {If so, glve details).........................; .............................................................

What is your Present 0CCUPALION Tiiciiiuiuiiiireieeeiunansriesssssnsessassaceassssssssansosssensssseananaes

What positions have you previously heid P G PO OO SOOI
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On taking the course would you need the immediate assistance of our Employment Dept. (licensed annually by London County l
L e e ey TP R DS S e s e OO S s TP [

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

RMEANTCR . cnicos oo cninioes - iasie - + issinaonssssisnss s sasassssasse sssnss

NGIN

-E:?
B s

i
gTHE HANDBOOK AND PERSONAL ADVICE ARE FREE & WITHOUT OBLIGATION

YOU
Complete and post this Advice Form today ! "THIS PAGE, COPY THE FORM

THE ADVISORY MANAGER OR WRITE A LETTER

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

4104, SHAKESPEARE HOUSE, 17/19, STRATFORD PLACE, LONDON W.1. |_
THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND iN-THE WORLD
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VOL. XIX
Owing to the paper shortage * The Cyclist,”’ ** Practical Motorist,’”’ and *Home Movies'’ are temporarily incorporated.

FAIR COMMENT

By The Editor

£200 Competition Result

VERY large number of entries was
received in the four sections of our
£200 National Competition, details

of which were announced in our April
issue and entries for which had to be
submitted by June 1st. The task of
judging the individual .entries, most of
which were of a high order of merit,
has been difficult.

Some entries which, on first inspection,
appeared to be in the running had
finally to be rejected because they were
too similar to commercial articles already
on the market, whilst others finally had
to’ be rejected because examination
showed them to be either unworkable,
too costly to produce, or, in the case of
electrical devices, contrary to I.E.E.
Regulations.

After finalising a short list in each of
the four groups it was decided finally
to award the prizes to those whose names
and addresses appear in the adjacent
column.

The entry for Section 2 of the
competition was disappointing as to
quality, or rather as to disparity of
quality.

A large number of-the entries sub-
mitted are being retained for publication
at our usual rates, and the entrants are
being advised accordingly.

The competition indicated the great
ingenuity of our readers, and although
some tended to concentrate on everyday
items, such as airers, economy tooth
brushes, and similar gadgets which were
not in the winning class, they none-
theless displayed skill and thought.

Some entrants had approached the
problem from the wrong point of view.
They invented a need, and then pro-
ceeded to invent something for the
invented need. The judges were guided
throughout by the practicability of the
device and whether it fulfilled a purpose
or supplied a need. Every entry was
scrupulously- and carefully examined.

Some readers submitted working
models of their devices and these were,
of course, of assistance in the judging.
In view of the fact that some of the
entries were designed to lighten the work
of the housewife it is not surprising that
a fair number of entries were sub-
mitted by women.

We shall commence publication of the
winning entries next month.

‘PUBLISHERS BE PRACTICAL!

THE Eccles Borough Librarian, in a

recent article, says that the book
trade attempts to existinself-perpetuating
isolation, and that there is little evidence
that publishers are aware of the fact
that most people to-day are skilled
mechanics or craftsmen and that most
of them have practical hobbies. This is a
surprising statement from a librarian

LIST OF PRIZEWINNERS

Section I.—(Ist Prize, £25), A. R.
Eades, Esq., 2, Greenwood Drive, Little-
dale, Sheffield, 9 ; (2nd Prize, £15), Arthur

. Pearson, Esq., 21, Fairfield Avenue,
Ormesby, Middlesbrough, Yorks; (3rd
Prize, £10), H. P, May, Esq., 137, Alex-
andra Park Road, Wood Green, N.22.
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Sheffield, 9; (2nd Prize, £15), D. S. -
Noble, Esq., ‘‘La Rambla,” Bagatelle
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Prize, £10), J. L. Brown, Esq., 70, Strath-
more Road, Horfield, Bristol, 7.
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who should be aware of the enormous
number of technical periodicals and books
published in this country every year.

The publishers of this journal have
specialised for over 40 years in the
publication of practical books and
periodicals. He says that publishers
adopt a “ take-it-or-leave-it attitude with
technical books.”” We can assure him
that they do not, and that intensive
efforts are made to bring books to the
notice of the entire technically-minded
public. The sales of -some technical
books exceed those of a best-selling
novel. 4

INDUCTION HEATING

, FACED with the necessity of cleaning

a large volume of regular - shaped
bar ‘stock, the International Harvester
Co., Chicago, Ill., recently investigated
successfully the possibility of cleaning
by induction heating.

The theory involved is to raise the
temperature of the surface scale rapidly
enough to cause expansion to a degree
where it will separate from the cooler
base metal. Tests were run on heat-
treated bar stock of- 2fin. and */in.
diam., 39in. long. Experimentsproved
that by passing the bars through an
inductor connected to a source of 9,600
cycle current, the scale could be removed
satisfactorily. A power input of 15 to
25 kW. per sq. in. gave the best results.
Speed of travel was regulated to obtain
a surface ‘travel of approximately 350
deg. F. at the inductor.

It was also found that moisture was a
factor in removing scale by this method
and, in consequénce, -a water spray
quench was introduced following tem-
pering. This operation precedes the
descaling process by about- 15 min.
It has been noted that the descaling is
more complete under these conditions,
and the scale tends to “ pop” off the
surface in 2 much more lively manner
than on bars that are thoroughly dry.

Power cost for cleaning stock
is relatively small. The low cost
plus reduced handling cost make

induction descaling an economical means
of cleaning.—F. J. C. '
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AMODDELS

N presenting this article, three points were

borne in mind which should prove bene-

ficial to a potential beginner. First, the
model is sturdy, small and compact, and
thereby easy to handle. Secondly, it is made
of materials that involve little expense and
thereby will suit the average pocket. Thirdly,
the construction is of such simple character
that almost anyone who is handy with tools
could build it with little or no difficulty.
No elaborate equipment is needed, and the
work can be carried out partally on the
kitchen table—a fact which will, no doubt,
find favour with those who do not possess a
workshop.
i+ A Dbiscuit-tin providled most of the
material for the hull and cabin structure, and
nearly all the fittings, including the power
unit, were improvised and devised from a
various assortment of “odds and ends”
which were found to be of suitable character,
and each item of which will be dealt with
separately in due course.

The design is completely free-lance, and
is not intended to represent any existing pro-
totype. It began with a scribbled sketch,
which was later transferred to the drawing-
board for the adding of some proportionate
measurements.

i The power is supplied by a small, simply-
designed steam unit, the engine of which is
single-acting oscillating. Methylated spirit
provides the fire, the burner being fed from
a container lying externally away from the
boiler. The combined weight of the model,
plus unit, ready for running, is no more
than 6lb, the overall length 2r1in., beam
5in., and depth of hull amidships, 22in.

Construction of Hull

The hull was constructed in four main
sections—port and starboard side-plates,
bottom-plate and stern transom. The re-
mainder of the items, such as bulkheads,

vertical

strakes
PSR - Aft bulkhead
~ watertight
compariment

Propelfer tube N
ft deck plate
<l p & &S

&

cross strakes and ribs were added later as
separate embellishments. Using the drawings
as a guide, templates of brown paper were
made up of each section of the hull and
cabin structure, these being used to mark out
the metal, which was correspondingly cut
with the shears (see Fig. 4). Once this was
done, all sections after cleaning up lay ready
to solder together. No filing to size was
necessary, as careful cutting with’ the shears
ensured perfection along the prescribed lines
of the templates.

No formers were used whilst soldering,

“v” cut
n wooden
block

S Thick fillet
W, of soloer

et el

Fig. 2,—The bow joint.

as the shape of each section ensured their
taking up the necessary sheer and flair,
assisted only by a little easing with the
hands.

Assembly

Laying the bottom-plate flat on the bench,
first one side-plate was laid edge on, and
beginning with the stern, “tacked” with
solder right the way along. When the other
side-plate had been attached likewise, the
transom was fitted.  To effect the bow joint

Forececk plate

to
butkhead

\uatertight,
compartment

Fig. 1.—Perspective view
of hull construction.

TEAM LAUNCH

A Modern Stream-lined Design
Powered by a Single-cylinder
Oscillating Engine
By J. E J.

(Fig. 2), a “V” cut was made in a block
of wood, the hull up-ended, and the ends of
the plates brought together in the *“V,” to ber
“tacked.” The final soldering was accom-
plished by first chopping pieces of solder
into the seams, then running the hot iron
along to obtain a good filler (see Fig. 3),
the bow needing particular attention, in
view of its vulnerability to head-on bumps.

All the soldering was done internally
which left little or no cleaning-up to be done
on the outside of the hull.

The next phase was the strengthening.
There are two bulkheads, situated one fore

Soider
fillet

Fig. 3.—Secrion

showing side

plates: 10 deck
and bortom.

LAt Sy i e b e L S
T T T TR i e g e

Solder fillet

and one aft. These were merely cut fronr
pieces of tin and fitted into their assigned
locations. (Incidentally, these finally sealed
off the two compartments and rendered them
watertight). Cross-strakes of 3in. angle brass
were next soldered into position on the
bottom, and, finally, to these and to the hull
sides, consecutively, were_soldered triangular
pieces of tin to ensure rigidity. (See Fig. 1.)

Turning the hull upside down, the posi-
tions for the stern and rudder tube were
located and drilled out, the one for the
stern protruding through the lower portion
of the aft bulkhead in the requisite position
to ensure the correct angle, or cant, of the
tube when inserted. The rudder tube is
vertical. Both these items were soldered in,
the stern tube having a fin support where
it protrudes through the bottom of the hull.
(See Fig. 5.)

Main Deck

Normally this would have been fashioned
from one continuous section of tinplate, but
as available materia] did not permit such a
lavish procedure, the deck was built up from
pieces, forming virtually three sections:
the first extending frqgn the bow peak
to the forward bulkhead ; the second, from
here to the after bulkhead ; and the third,
from the after bulkhead to the transom.
(See Fig..1.) No templates were necessary,
as each section.was.cut and fitted into its
location. The middle section was cut out,
presenting an aperture through which the
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power unit can be inserted, and it is, of
course, over this that the main cabin struc-
ture is fitted. With the main deck in posi-
tion the final stage was the fitting of a bead-
ing around the edge of the hull. This was
sin. by 1/32in. brass strip, first shaped to
the curve, then soldered on. As this was
to be left bright, fine emery paper was
applied, followed by a good shine with
metal polish. When painted up, the hull
appearance is much improved by the bead-
ing, which shows up to advantage the curve
of the deck.

The Cabin

The templates (Fig. 4) wzre used again
and when the various sections were cut
out and cleaned only the soldering into
position remained. They were actually laid
on the main deck, leaving a slight ledge about
1/16in. wide, to provide a good bed.for the
solder. No routine was laid down for the
assembly, as the exact locations were first
drawn on the main deck, enabling each section
to be put into place directly. To “ obtain ”
the windows, first the positions were marked
out, then a succession of small holes were
drilled along the inside of the lines. Then,
using a fine bevelled chisel, the metal was
chopped away, the resultant jagged edges
being filed down smooth to register with the
outlines. = When windows or ports are
required in metal sections of cabins or deck
houses, etc., drill or cut these out before
cutting out the section from the main sheet of
metal, and if chiselling is necessary, use a
chisel that has a very sharp edge, and a fine
bevel. This will ensure a clean cut with
little or no *“1ift ” of the edges of the metal.
The cabin sections number four: front, two
sides, and the transom, or rear piece, The
extension at the front on the deck was cut

= '_,ar-
T /, 1 " ;
(W i st
4 4 -
-]

2

Deckhouse

OO
00

Skylight

Fig. 5.—Side elevation and plan:

was built up as shown, and slides into posi-
tion over two narrow projections on the
upper edges of the cabin walls. The upper
deck was fashioned from an odd piece of tin,
and is held in position by two lips soldered
to the underside.
The Funnel

The funnel presented something of a minor
problem, and several drawings were necessary
before a satisfactory template was cut. This
type of funnel is never any easy item to
fashion, and necessitates an absolutely correct
plan and elevation. The easiest way out for
the beginner is to experiment with scissors

until the desired shape is obtained.  This is
the most prudent method as, unless one is
something of a mathematician and s familiar
with the mechanical drawing of elevations,
radii, and curves, etc., the beginner is likely
to find himself in deep water.

The metal was cut to the template formed
to the right shape with the hands, butt
joined and soldered, with the top edges with a
beading of 1/16in. dia. brass wire. Then the
complete funnel was soldered into the aper-
ture cut for it in the upper deck.  There
is no chance of the solder melting from the
heat of the fire, as it is protectéd by the inner

from a separate piece of tinplate. The roof and some paper first, gradually trimming oft funnel on the boiler casing.
' N
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I?;'g. 4.—Marking out plan for the hull and cabin sections.
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Fig. 6 (Above).—Details of fairleads.
7 (Right).—Ventilators and bollards.

lFig.

Windows and Ports

The windows were made of * Perspex,”
3in. thick, each window having a separate
piece fitted in. This was accomplished by
first filing a step all round the edges, then
inserting them as a tight fit into the window
apertures, with a little ““ Bostik ” added to
ensure that they did not move.

The ports, of which there are six, three on
either Side of the engine room casing, consist
of small brass washers soldered on.  Their
positions may be seen in Fig. 5.

General Fittings

The situation of the engine room skylight
is easily ascertained from the sketch and
Jikewise the construction ; the windows are
of the same material, and were fitted in a
similar manner to those of the cabin..

The general fittings- are just of sufficient
a number to apply a reasonably nautical
aspect, and consist of: bollards, fairleads,
navigation lamps, and cowl ventilators, illus-
trated in Figs. 6 and 7. Virtually all these
details were improvised from odds and ends.
A few pieces.of rectangular brass strip were
used for the fairleads, which were filed 10
shape, whilst the bollards were the result
of some turning carried out on a few short
lengths of %in. dia. brass, the hand-brace,
clamped in the vice, serving as a lathe, and
a file taking' the place of a cutter. (Incident-
ally, a good substitute for small bollards are
the kind of studs found in a new shirt at the
shop.)

The navigalion lamps found their way
into existence via a couple of pieces of brass
tube soldered to the roof, with the “ glass”
“consisting of bits of ““ Perspex *> stuck in, port
red, starboard green. The ventilators re-
quired a little extra attention as they had
to be built up. The cowls were beaten out
on a block of lead, from bits of sheet brass,
using a }in. dia. ball-bearing as 2 * hammer,”
or former. After the edges were trimmed
and filed smooth, they were soldered to short
lengths of $in. dia. brass tube, the upper
ends of which were filed half-round to form
a seating. The units were then pressed and
soldered into the requisite hole cut for them
in the funnel casing, just aft of the funnel.

Stern Tube

NEWNES PRACTICAL MECHANICS

Built Up~ Ventilators 2 off

U
[}

S
- %
i Bollargs, @ off
Rudder
This was cut from a piece of 20g. brass
sheet, and is fitted over and soldered on to a
rudder post made of a length of }in. dia. brass

rod. The head consists of a brass collar
screwed on to the rudder post, and fixed with

Ruoder Post
Tiller ano Head

- — o —

584

Fig. 8.—Deta:ls of the rudder and tiller head.

a small set screw inserted at right angles
through the collar, to bind on the post.
The tiller, which is soldered to the head, is
made of 1/16in. dia. brass wire, the forward
end of which is sharpened to a point, and laid
at right angles to engage in the quadrant on
the deck (see Fig. 8).

Propeller
This was pre-fabricated, 13in. dia., two-
bladed, with a medium pitch—blades set at

Y4 Dis. Brass 4G Bushes

e

i
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45 deg. from'the horizontal. They are made
of 20-gauge brass and are soldered into slots
cut into the boss, which was improvised from
a brass collar. - To obtain uniformity the
blades were cut to correspond with a template
fashioned to the size required. Once the
blades were soldered into the boss, all the
edges were filed sharp, and then brought to
a high polish with emery paper. This latter
process is very necessary as the blades are
better able to meet the resistance set up by
the water and thereby throwing less strain
on the engine. The blades are curved, i.e.,
although the set angle is 45 deg. the tips of
the blades are twisted until the cutting edges
are nearly at right angles. ‘ Spooning” is
the correct term (see Fig. 9). .

The shaft is a length of #in. dia. silver
steel tapped 5 B.A. at one end to enable the
propeller to be screwed on and secured with
a lock-nut.

The Stern Tube

This is a length of %in. dia. brass tube
fitted with }in. brass bushes soldered into
either.'end (Fig. 10). There is no gland.
Grease pumped into the tube ensures
that no water penetrates into the hull.
This ‘also serves as a lubricant for the
shaft. For a small model of this
nature a gland would not be necessary,
as the action of it bearing on the shaft would
seriously retard the speed of the small
engine. Even thick oil will stop the water

Fig. 9.—Shape of propeller blades and boss.

coming through, and provided the shaft is
well fitted it will not leak. The writer has

a model cross-Channel steamer built over

five years ago. The oil pumped into the

stern tube at-that time is still there,. despite
the fact that the model has had countless
‘“ voyages ” during that time.

(To be continued)

Shaft of Silver Steel % Dib,

584

Fig. 10.—Stern tute and propeller shaft details.
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or
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Constructional Details of a Useful Accessory for the Amateur Microscopist

HOTOMICROGRAPHY is the art of .

! photographlng the image seen in the

microscope. This can be done with
any microscope and with any camera, but a
modern microscope and a camera built for
the purpose considerably simplify the process.
Even so, the photographer using a micro-
scope has to contend with a more than usually

By BRIAN THRUSH, B.A (Cantab.), and
EDWARD ELKAN, MD., LRCP. & S.

simplest way out, suggested by beautiful
instruments offered by several firms, lies in
the use of large galvanometers which registe:
such currents without any amplification. But

step-up transformer and a half-wave rectifier.
It is smoothed by two 4mf. condensers and

‘the variable resistance R; of 500,000 chm

(see Fig. 3). If a suitable transformer can-

not be obtained, the output from the H.T.
windings of a standard 3so0-0-350-volt radio
mains transformer may be sufficient, particu-
larly if some turns are added to the secondary
winding. '

Fig. 1.—Microscope fitted with photomicrographic
extension tube and photomultiplier cell.
(a) Housing contatning photo-cell ; (b) three-core
cable carrying high-tension and anode current 5
(c) microammeter 0-500 microampere 5 (d) variable
resistance Ry ; (e) switch; (f) photomicrographic
extenston tube ; (g) shutter release 5 (B) prism release ;
() mains supply ; (k) ground glass focusing screen ;

such an instrument will cost about £40.

Construction

The lumimeter described was built
from Government surplus stock at a
cost of about £5, the most important
item being the type 931 A photo-
multiplier cell which is at present
offered at £1 10s. The construction
of this cell is that of an ordinary
.photo-vacuum cell, but instead of one
anode and one cathode it has, in addi-
tion, nine intermediate electrodes.
Light which falls on the cathode
releases electrons which are then
attracted to the first multiplier elec-
trode. This is maintained at about
100 volts positive to the cathode. The
electrons, on hitting this electrode,
knock ‘off a further rumber of
electrons which are attractzd to the
second multiplier electrode, which is
maintained Ioo volts positive to- the
first. This multiplying process is
repeated nine times in all and the
number of electrons which finally
reach the anode (5o volts positive to
the ninth multiplier electrode) may be
up to a million times that of the elec-
trons which originally left the cathode;
hence the great sensitivity of the
device. The current allowed to flow
through the anode should not exceed

Fig. 2.—Microscope fitzed with photomicrographic
extension tube and Leica camera. Photomultiplier
cell removed from housing.
(a) Housing for photo-cell ; (b) photo-cell and base
contaiming resistances Rg-R,. 5 () microammeter ;
(d)variable resistance Ry ; (e) switch ; (f) photo-
micrographic extension tube, (g) shutter release ;
(k) prism release ; (i) mains supply ; (k) ground
glass focustng screen ; u)ILezca camera with cable
release

() Leica body with cable release.

wide range of light intensity. Between the
extremes of dark field illumination or the
photography of opaque specimens by reflected
light on the one hand and thin, badly stained
sections viewed under low power on the other;
this range is far greater than that encountered
by-the ordinary photographer. Even so, the
total quantity of light which eventually im-
pinges on the emulsion is small, and exposure
times are fairly critical, particularly when
colour film is used. It is important, there-
fore, not only to have a reliable exposure
meter, but to be able to measure, in each
instance, the light intensity used for the mak-
ing of any particular picture. Once such

readings have been taken with some of the

frequently recumng specimen, losses through
spoiled negatives diminish more and more.
The ordinary photographic exposure meter,
as described in the February, 1952, issue of
this Journal, is unsuitable for this purpose.
The current generated by a barrier layer cell,
activated by light passing through a micro-
scope, is too small to be registered by the
meter movements that can be wsed, and
amplification is difficult in this instance since
we are dealing with direct current.  The

1mA. It is proportional to the inten-

sity of the light striking the cathode
and is measured by a o-500 moving coil
microammeter. Suitable meters with internal
resistances of about §o0 ohm and scale dia-
meters of 2-3in. can be found in thz shops.
If a larger instrument can bz purchased so
much the better, since larger scales are easier
to read.

The g50-volt supply required for the phoo-
cell is obtained from the mains by using a

Rz Ry

PE. Celt

Microagmmeter
0-500uAa,

When the switch is in position * 3 ” the
meter measures the anode current, which is
proportional to the light intensity. Since
the sensitivity of the photo-cell increases very
rapidly with the applied voltage some means
for controlling this voltage is necessary, and
for this purpose the meter switch is set to
position “2.” The meter then measures the
current flowing through the voltage dividing

Half-
Wave
4 Rectifier

8oov.

Mains
Transtormer

Fig: 3.—Theoretical circuit: diagram.
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resistances, R; to R,, inclusive, which is
proportional to the applied voltage.  The
current can be adjusted as required by
altering the variable resistance R, until the
meter points to the mark corresponding to
the sensitivity range required.

The housing for the photo-multiplier cell
must be so arranged that the cathode side
(recognised by the grid in front of the
cathode) can easily be put into the plane of
the plate or film used without disturbing the
set-up and without letting any extraneous
light reach the cell. In the present instance,
where a Leica outfit similar to the Leitz
“Mikas ” (or ““ Micro-Ibso ) attachment is
used, the cell is housed in a metal hood
fitting snugly over the extension tube of the
photomicrographic attachment when  the
camera is not in place (Fig. 1).

The resistances R.-R,, are wired to the
base of the photo-cell and the latter is con-
nected to the box containing the meter, the
transformer, the condensers and the rectify-
ing valve by a three-core cable which must
be capable of withstanding 1,000 volts. The
actual conductors need only be very thin
(Fig. 2).

If it is intended to take readings in the
dark, as when the meter is used for enlarg-
ing or other purposes it is an advantage to
have a small light bulb fitted close to the
meter. This can be run from the 4-volt
filament winding of the mains transformer,

Several Sensitivity Ranges

This instrument is accurately linear, i.e.,
the deflection of the meter in switch position
“3” is proportional to the intensity of the
light falling on the cathode. Since
the degree of sensitivity obtained depends on
the supply voltage, given by the meter deflec-
tion in position “2,” it is quite simple to
devise a method of cbtaining ssveral sensi-
tivity ranges for the meter. This is possible
because a light intensity which gives full-
scale deflection on one range setting will give
1/10 full scale deflection on a range of 1/10
the sensitivity. Each range will correspond
to a certain meter reading when the switch
is in position “2°; these readings can be
‘marked on the scale and the meter set to this
position by altering R;. For this purpose,
the weakest light it is required to measure
is .allowed to fall on the cell. R; s set
to its maximum value and the switch is set
to position “3.” R, is now so adjusted
that the meter reads full scale deflection-and
the switch turned to position “2.” The
meter reading should then be marked as

The angle P’ has
to be found by
experiment

Fig. 4.—The disc calculator.

(Note.
be found by experiment.)

“A” Should the meter tend to deflect
above the end of the scale in position “ 2,”
R, may be too high or the cell may be
defective. To obtain range “ B,” turn the
switch to position “3” and increase R,
until the meter reads 1/10 full scale deflec-

LIST OF COMPONENTS
Mains transformer : 230 v. primary;
2 mA. and 4 v. 1.5 A. secondary.
Microammeter : 0-500 Microampere.
Rectifier valve : VUr11 or VU133 or U 179.
Photomultiplier cell: 931 A.

800 v, |

Switch : 2-pole three-way.

Condensers: C1 and C2: 4 microfarad, 1,000 v.
working.

Resistances :

R1 = 500,000 ohm (carbon)’ potentiometer ¥ W,
R2 =1/3 of meter resistance + $%; 1 W.
R3=22,000 ohm + 10% ; ; 5
R4-12=47,000 ohm % 10% ; & W.

Cable : High tension, to carry 1,000 v.

Suppliers :

Photomultiplier cells were obtained from Henry’s,
s, Harrow Road, London, W.2.

Rectifier : Premier Radio Co., 207, Edgware Road,
London, W.2.

Meters : British Physical Laboratories, Houseboat
Works, Radlett, Herts.

Other parts from Radio Clearance, Ltd., 27,
Tottenham Court Road, London, W.2.

a

The angle marked ? has to

tion. Then increase the
light intensity until the
meter reads full scale
deflection, turn the
switch to position “2 "
and mark the meter
reading “B.” Repeat
the process to obtain
range “ C.” This gives
three sensitivity ranges,
of a ratio of 100:10:1,

adequate for most
purposes. -
An unknown light

intensity is measured by
turning the switch to
position “2” and
adjusting R, until the
meter points to position
“C.” The switch is
then turned to position
“3” and the reading
taken. " If the reading is
too low, positions “ B "
and “A” are tried in
turn. Since the exposure
time is roughly inversely
proportional to the light
intensity, the meter need
only be calibrated for
one standard intensity
for one type of film by
means of test exposures. In practice this is
not nearly as complicated as it’ looks on

paper.

Disc Caiculator

Once the meter readings for one type of
film are known, a disc calculator may then
be constructed (Fig. 4) on which . the
positions of other films may be marked
according to their sensitivity. These positions
have to be re-checked if another photo-cell has
been installed. In photographing objects with
an unusual proportion of bright or of dark
areas the exposure indicated may have to be
varied by a factor of two either way. This
meter is more complicated than those obtain-
able commercially, but its advantage lies in
its cheapness and in the enormous range of its
sensitivity which allows it, for example, to
measure accurately light transmitted by the
most powerful combination of lenses likely
to be used with ordinary microscopes, e.g.,
a 1/12in. objective + 15X compensating
eyepiece.

ltems of Interest

New Cargo Liner
OSWESTRY GRANGE, a new cargo
liner, has been built by R. and W.
Hawthorn, Leslie and Company, Ltd., for
the Houlder Line. Having a length of
4s50ft., breadth 61ft. 6in., and a depth of
4oft. to the 'upper deck, the service speed is
123 knots. There are five cargo holds, two
deep tanks for vegetable oil, and the derricks
include one of 25 tons. The liner is powered
by a four-cylinder Hawthorn-Doxford oil

engine, which develops 3,780 b.h.p. at
floo1 f.p.m., and is fitted for burning heavy
uel.

Model Ship for the Duke

NINE of Britain’s famous model engineers

are working on a detailed waterline
model of H.M.S. Magpie—a gift from the
model engineers of Great Britain—to be pre-
sented to HR.H. the Duke of Edinburgh
when he opens The Model Engineer Exhlbl-
tion next October.

Each of these model engineers is noted for.
the craftsmanship of his ship models and is,
working against time to complete his part of
the work on a scale of }in. to 1ft.

The work has been
divided into the following
sections: the hull, super-
structure, deck details, guns
and other armament, masts
and radar array, rigging
and W/T aerials, boats,
paintwork, scenic setting.

The Admiralty is co-
operating with the model
engineers to ensure that the
model will represent HM. S,
Magpie as she was under
the Duke’s command.

A Remarkable Model
’I‘HE accompanying illus-
tration shows a inodel
of the Houses of Parlia-
ment, which was built by
Terry Summers (aged 16)
from a plan and photo-
graphs provided by the

‘Ministry .of Works.

The model contains
10,000 pieces of balsa wood, and took nine
months of spare time to build. The only

tools used were razor blades and tweezers.
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WALL FIXING METHODS |

Modern Ways of Fixing to Walls, Floors and Ceilings

floors and ceilings does not go back

‘more than about thirty years, and just
after the first world war the methods in
general use were those which had been esta-
blished by the traditions of generations of
Q&xilding craftsmen.

The Old Methods

Fixing to walls where’ the bricks' were
still exposed was by means of the winding
plug which was driven into the joint between

r l YHE 'Efstory of modern fixings to walls,

Fig. 1 (left).—A winding plug. Fig. 2 (right).—
Old-nime plug for plaster-covered walls.

the bricks and afterwards sawn off flush
to the wall. Fig. 1 shows such'a plug. It
was made of well-seasoned timber, usually
a piece of second-hand stuff to obviate
loosening by shrinkage, and shaped by chisel
or axe as shown, so that, as it was driven,
it turned shghtly and was thus under con-
siderable tension as well as pressure.

If the bricks were covered with plaster a
plug such as that in Fig. 2 was used and
was driven into a hole made by a small cold
chisel. - The hole was made to slope down-
wards to withstand the pull of shelving or
o:her fittings fixed clear of the floor.

Ceiling fixings were made to the joists

Fig. 3 (left).—Method of ﬁxmg to stone or

concrete walls. Fig. 4 (right)—Rag bolt, used
for fixing ro floors.

which carried the ceiling, or where this was
not convenient, to struts wedged. and nailed
between the joists.

Fixing to stone or concrete, whether of
walls or floors, was a job for the bricklayer.
Fig. 3 shows the usual method for walls. A
bolt with a “ T > or hook shaped head was
set into a hole and grouted in with cement.
In floors a rag bolt was employed.
Fig. 4 shows a rag bolt in position before
the hole is filled. The filling in this case

~ was often molten lead which was caulked
firmly with a blunt chisel as it cooled.

Fixing to hollow partitions of such
materials as lath and plaster was impossible
except at the supporting studs. One method
of locating these studs is still very useful at
the present day when a fixing has to be
made to a partition sheeted with hardboard,
asbestos cement boards, etc. In Fig. 5
sich a partition is shown with the usual
skirting. The skirting is, of course, fixed
to the bases of the studs, and even under

By W.'P. MATTHEW

The expert on household repairs who regularly
appears in the *‘ About the Home '’ programme
on Television
paint it is usually possible to locate the
fixing nails. A plumb line from these gives
the posmon of the studs -at'any height on
the partition. In the same way it is possible
to trace the position of ceiling joists by
locating the fixing nails in .the ﬂoor of the

room above.

Modern Methods

Plastic plugging is perhaps the simplest
and most convenient method of securing light
fixtures and fittings to solid walls.  The
asbestos plugging compound is immersed in
water and squeezed in the hand to a putty.
When rammed firmly into a hole in the
wall it gives an immediate solid fixing to a
screw. The plugging outfit is sold at 3/-
and contains compound, wall drill, a com-
bined ramming and piercing tool, and a small
selection of-screws. The components. of the
set are also sold separately.

The plastic method has an advantage over
all others in that, within limits, the size and
regularity of the hole in the wall is not
important as the compound can be rammed
tightly to fill it. It follows, therefore, that
an inefficiently secured ﬁtting which pulls
away from the wall leaving a jagged hole
can quite easily be re-fixed. Fig. 6 shows
.the whole process: of plastic plugging.

Fibre and Metal Plug Fixings

The fibre plug for screw fixing is nowa-
days too well known to need description, and
if two or three essential conditions are
observed, there is no better fixing medium.
A medium-sized fibre plug, fitted with the
appropriate screw, will hold a weight of
hailf a ton. The largest-sxzed plug in con-
junction with a coach screw will. hold four
tons.

What, then, are these essential conditions?
First, tlie hole for the plug must be bored
accurately and with the proper sized wall
drill 45 supplied by the makers. The most
‘common faults in drilling the holes are:——
(1) allowing the drill to wobble in the hand

as it is driven so that the hole tends to be-

irregular and enlarged, and (2) the tool is
driven in by too heavy blows of the hammer
so that it jams and has to be worked from
side to side to free it, with the same result.
The tool should be tapped with light blows
and should be slowly rotated as it pene-
trates.

It is essential, too, that the right size
of plug should be used with each screw,
and there is a plug to fit every size. As the
whole technique of plug fixing depends on
the degree of expansion of the plug as the
screw. is driven home, this is obvious, and
like so many things is often ignored.

As the screw is driven, it cuts a thread
on the inside of thz plug so that, if properly
fitted, the screw can be withdrawn and re-
screwed as often as required.

Hints on Fixing Plugs

Sometimes when holes are bored in soft
bricks the surface breaks away, resulting in
a bell-mouthed hole.  The hole, however,
soon becomes parallel, but it is a good idea
in these cases to make the hole.a little deeper
than normal and insert the plug a little
below the surface, as shown in Fig. 7.

“Plaster, too, will often crumble on the

surface as .t is drilled, but this can generally
be avoided if a small square of sticking
plaster, or even gummed paper, is stuck
over the place before' commencing to drill,
(Fig. 8.) Afterwards soak it off. Where
crumbling does occur, sink the plug to the
depth of the plaster as in the case with the.
sofi brick. In both these cases it is better,
when inserting the plug, to ‘enter the screw
into it first by about half a turn and then to
enter plug and screw together, otherwise there
mlay be difficulty in accurately centring the
plug.

When fixing to tiles” the best 100! to use
initially is a durium tipped drill These
drills will bore holes accurately in all forms
of masonry and aré sold in all sizes from

——

" Plastic
rommed home |iiii

Lol e e

!
i
by un€il hole fs
: ! Filled
'
! |
||
i (.
. S Y S T
. . o N

Hote for screw made
with pointed end of
special tool

Fixing noils in sk/rt'/'n;S'
indicele position of
studs
Fig. 5 (left).—Locating supporting studs in
partitions of lath and plaster.  Fig. 6 (right).—
The process of plastic plugging.

5/32in. to 15/16in. This is the cutting size -
of the head, the shank being somewhat
smaller in all cases, as shown in Fig. 9. The
drill used should be slightly larger than the
hole for the plug, and when the tile is fully
penctrated the remainder of the hole 1s
drilled in the usual way. When the plug is
inserted it should not protrude more than
1/16in. from the back of the tile, as shown
in Fig. 10, so that there is no danger.of
the tile splitting as the plug expands.

Finally it is good practice to arrange that
as little as possible of the unthreaded part
of a wood screw enters the plug, and this
often means sinking the plug below the cur-
face as in Fig. 7.

Two other types of plug should be men-
tioned. These are the white bronze plug
(Fig. 11) and the screw anchor (Fig. 12).

The bronze plug is used where fixings are
subjected to high temperatures, and the
screw anchor where chemical fumes may be

Sticking ’
plaster or
gummed poper

Fig. 7 (left).—~Inserting plug below surface.

Fig. 8 (right)~—Using sticking plaster or paper -

to stop plaster crumbling. Fig. 9.—A durium

tipped drill for drilling holes in all forms of
masonry.
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present, and because of the flanged head it
can be used in bottomless holes.

Fixing to Hollow Partitions

‘This problem has already been discussed
in its relations to the older fixing practices.
In many modern constructions, however, the
fixing to intermediate studs is not practicable
as these are often far apart. Then, too,
there ‘is the problem of the hollow brick
and hollow tile construction which has
become increasingly popular. Considerable
research has been devoted to these and
similar problems, and three solutions will
be discussed.

The Spring Toggle

Fig. 13 shows this ingenious device. The
wings are spring-actuated, and they auto-
matically open when inserted through a }in.
hole bored in the material. The minimum
length of“screw required is 13in, plus the
thickness of the materia] and the thickness
of the fitting to be attached. They are
normally supplied with 3/16in. Whitworth
screws, 2in. long, but longer screws can, of

S NRO Bress nut
: Ea

(=
U0 SRS

. T d Rubber sleeve
"ol o Rivet head
. Fig. 15 (aboze).—Fixing
e the rawl nut, the effect
L of tightening the screw.

Fig. 10.—Positioning the plug when drilling in
tiles.
One end coned to

facilitate
entrance of

Fig. 11 (left).—The white bronze plug. Fig. 12
(right).—The, screzw anchor.
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Fig. 13.—A shows the
spring toggle, B shows
how 1t can be closed to
be inserted through a
Ain. hole, and at C the
wings have sprung open,
securing the fitring.

course, be supplied. At B (Fig. 13) the
wings, collapsed, are being pushed through
a }in. hole, and in C they have sprung open
and the fitting has been secured,  Spring
toggles are particularly suitable for use on
ceilings as the expanded wings distribute the
weight of fittings.

The Gravity Toggle

This is intended for thin or hollow par-
titions. It is inserted into a in. hole, and
when clear of the hole the toggle drops to a
perpendicular position and the screw can be
tightened, giving a perfect fixing. Fig. 14
makes the method clear.

The Rawl Nut

This is a shake-proof fixing, consisting of
a tough rubber sleeve in one end of which is
bonded a brass nut, the opposite end having
a flange. The action of tightening the screw
draws the brass nut back towards the inside
face, forming a rivet head. The whole pro-
cess is shown in Fig. 15. The rawl nut may
be used with equal success, whether intro-
duced into a hole or a cavity, and this makes
it particularly suitable for use on any. type
of hollow brick where it is impossible to
forecast whether the site of a fixing screw
will coincide with solid materia] or cavity.
The rubber sleeve, of course, renders the
fixing proof against vibration.

Rawlbolts
These are used for heavy fixing jobs in
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place of the methods shown in Figs. 3 and 4.
There are two types shown in Fig. 16. At
‘“ A” is the loose bolt type, and at “B” is
the projecting type. The latter type is nor-
mally used on walls where the projecting
bolt is convenient to hang, say, a bracket on
while the nut us being tightened.

The loose-bolt type is more useful for fix-
ing machinery to concrete floors, as with
the bolt removed a machine may be slid :to
poisitio-n instead of lifted over a projecting
bolt.

The exterior of the Rawlbolt consists of a
metal shell divided lengthwise into four seg-
ments, Housed in the base of the shell is
a nut which, as the bolt is tightened,
expands the shell hard against the sides of
the hole. The cffect of this is illustrated
in Fig. 16, which shows both types of Rawl-
bolt in position.

Fig. 14.—The gravity toggle in its open and

closed state and also holding a fixture to the.
wall.

5 <,

Fig..16.-—( | t type and’
the right is the projecting 1ype of Rawlbolt

BOOKS RECEIVED

The Story of Watches. By T. P. Camerer
Cuss. Published by MacGibbon and
Kee, Ltd. 172 pages. Price 25s. net.

’l‘HIS book has been written with the idea

of capturing the interest of three different
typcs of reader: the ordinary man who
owns a watch, the man with technical know-
ledge and the collector of watches. The
book is a convenient reference book for the
expert, and the clear descriptions of compli-
cated mechanical operations and the friendly
way in which it is written will make this
volume a welcome addition to the library of
the interested layman. The development of
the watch is traced in several aspects, includ-
ing the historical, the technical and the
aesthetic, and it includes chapters on earliest
methods of recording time and the birth of
the watch, one entitled “ The Escapement >
and another ¢ Friction,” and others on
decorating the watch and the fashion in cases.
The book is profusely illustrated with both
photographs and drawings depicting the
beauty of design of some of the old-time
craftsmen’s work, some of the earliest of
timing devices and the technicalities of watch
mechanisms. This is the first general book

on the watch since G. H: Baillie’s classic,
and the author acknowledges his indebtedness
to him and to many others for their permission
to illustrate pieces from their collections.

Photo-electric Cells.