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Switch
from this

step up production .

For working within close limits, an Anglepoise is
simply indispensable. However good a worker and
his eyes may be, he must see the job. This applies in
all fine work, drilling, assembling, etc., where in-
stantly adjustable close -to -the -job lighting is a sheer
necessity.

Anglepoise throws a clear, concentrated light
right on and into the work, not in the operator's eyes,
follows the job from any position or angle, degree by
degree, at a finger -touch and 'stays put' in any re-
quired position-and out of the way when not needed.
It needs only a low -powered bulb for high-class results
-a big saving on the lighting bill (it can be supplied
with a small shade for low voltage systems). Why rot

learn more about this
fine lamp by sending for
Booklet PM ?

TERRY

Anglepoise
LAMP

 A SUGGESTION FOR
MACHINE MANUFACTURERS:

Why not fit your products
with Anglepoise? We will

submit samples on approval.
Some alternative bases.

Sole Makers: HERBERT TERRY & SONS LTD REDDITCH  WORCS
HT2OA

The Bestfrend "ZEPHYR" (M)
Motor and Accessories

designed by engineers with a guar
of experience in motor construction.

An anti -vibration stand for
above motor. Horizontal or
vertical mounting. Supplied in
breakdown form for home con-
structors. 81" x 2j" x 2'. Three
point suspension.
Steel, Cadmium plated. 716

Post Free

FANS
4 Bladed Metal 4" diam. 5/ -
BAKELITE 3 Blades 8" diam

7/6 Post Free

A silent, shaded pole motor,
A.C. only; 200/250 volts,
2,600 R.P.M., 25 watts. 3i" x
21'. Precision built and
specially suitable where abso-
lute silence is essential. Con-
tinuously rated and designed
for use in construction of table
and extractor fans, projector
cooling units, fan heaters, cup-
board airing devices, etc. An
extremely high-class product,

ter of a century 37/6
Post Free

The Bestfrend Electrical Co. Ltd.
BANSTEAD SURREY

Tel.: BURGH HEATH 1432

Follow the FLUXITE way to Easy Soldering

No. 7. APPLYING THE IRON
Apply bit charged with solder to the hole previously

smeared with FLU XITE.
The solder will flow as soon as the surrounding surface

is heated to the melting point of the solder.

FLUXITE is the household word for a flux that is famous
throughout the world for its absolute reliability. In factory,
workshop and in the home FLUXITE has become indispensable.
It has no equal. It has been the choice of Government works,
leading manufacturers, engineers and mechanics for over 40 years.

SIMPLIFIES ALL SOLDERING,'

Eluxite Limited, Bermondsey Street, London, S.E.1.
G.M.57
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EVERYTHING FOR MODEL RAILWAYS
IN ALL GAUGES

NEW BASSETT-LOWKE

" LEAN-TO SHELVING " FOR A

ROUND -THE -ROOM LAYOUT

For a permanent indoor Model Railway a table top is often too small.

Answer-the new Bassett-Lowke " Lean-to Shelving." No wall

fixings-the shelves simply " lean-to." Each leg is fixed to the floor

by one small screw. The shelving is neat and of pleasing design, and

can be erected with a screwdriver only, without damaging the wall

decoration.

SEE THIS NEW IDEA AT OUR MODEL SHOPS, OR WRITE FOR

DESCRIPTIVE LEAFLET L.T.58.

The latest Gauge ' 0 ' model of the English Electric " Deltic "
Locomotive, fitted with two power bogies.

"Come to Bassett-Lowke for new models and up-to-
date ideas on Electric Power and Control."

CON VERSION & REBUILDING
The low-cost way to the greatest
variety of locomotives and rolling
stock types in 00 and TT. Top grade
conversions bring fine scale appear-
ance and precision running co
standard models.

H UMBROL PAINTS
Comprehensive stocks of this authen-
tic colour range are always available.

TRI-ANG 00 AND TT
In support of the full model railway
range in these gauges we carry
stocks of all standard spares.

WOODSIDE BUILDINGS
Beautifully made wood stations and
lineside buildings for 00 and TT
gauge.

MERIT FEATURES
Scenic and station items for in-
expensive addition to the 00 layout.

H. & M. CONTROL
-EQUIPMENT
Substantial stocks of this
phenomenally complete
system are held at all
seasons.

PECO WAGON KITS
These fabulous wagon building kits
make up fine scale vehicles in 00
gauge at 7/6 and TT at 5/9.

PECO PARTS
We are the main stockists for the
London West End-with a complete
range always. ,

WRENN TRACK AND POINTS
All types of Points, Crossovers, etc.,
and Track in both TT and 00 gauge.

RIVAROSSI, FALLER
We stock a number of the better
quality Continental makes of Loco-
motives, Rolling Stock and lineside
accessories.

N UCRO ACCESSORIES
Accurate. well -made parts for loco-
motives, rolling stock and track
construction.

BILTEEZI SHEETS
The perfect medium for the in- ,

expensive modelling of buildings for
00 and TT scenic effect.

MASTER MODELS
An ingenious series of over SO well -made figures and details to impart life
and character to the model railway.

/ Send for the
NEW EDITION

of our
MODEL

RAILWAY
\ CATALOGUE

Lists and illustrates all gauges
-TT, 00 up to 101in. Gives
details of sets of parts and
accessories for building your
own models, also details and
prices of finished ready-
to -use models. Price 2/6.

-J

POINT MOTOR
12 v. D.C. or 20 v. A.C.
for use with Gauge -0 "
or Gauge " 00." May
be mounted in any
position. Price 18/4,
postage 9d.

Everything for your choice at the

BASSETT-LOWKE model shops
LONDON, 112 High Holborn MANCHESTER, 28 Corporation Street

Write for leaflets and catalogues to our Head Office and Showrooms :
18 Kingswell Street, Northampton

MOOELi

MUM LOWKE
AOMMINIMS.
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A.C.JD.C. Multimeter Kit
Ranges : D.C, volts
0-5, 0-50. 0-100, 0-500.
0-1,000, AC, volts 0-5,
0-50, 0-100.0-600, 0-1,000.
D.C. milliareps 0-5,
0-100. 0-50). Ohms
0-50,000 with internal
batteries. 0-500,000
with eeternal batter-
ies. Measures AC.
D.C. volts. D.C. eurrent,
and onus. All the
essential parts includ-
ing meta) rase. 2in.
moving col-, meter. selected resistors.
sire for shunts, range selector, switches.
calibeetee emit, and full instructions.
peke 19.6. plus2lh post and Insurance.

Band HI Converter
Suitable Wales,
London, Midlands.
North. Scotland,
etc. All the parts
including 2 EF80
valves, toile. her
tuner, contrast
control, conden-
sers and resistors.
(Metal case available as an extra.) Price
Only 196, phis 2/6 Poet and Insurance.
Data free with parts or available separ-
ately 1 6.
Please semi Isv more kits, the one nog sent
last week is performing magnificently.
iwe evceh-e this sort of letter every day of
the week, so if you -have hesitated because
you thought our kits too cheap you need
hesitate no longer.

Fluorescent Kits

For customers wishing to use fluorescent
lighting without metal work, for shop
window lighting, etc., we offer complete
kits of parts. Five items as illustrated
_comprise : best 'quality choke ballast,
canister starter and white bakelite hold-
ers, 40 watt kit, 22/6 ; 80 watt kit, 26.6.
plus 2,- post and insurance.

Making a Solder Gun
A 7 -second solder gun
of the. type costing
£3-04 was described in

Practical Meehan-
ies." Only two essential
parts are required -M) the

transformer and ( b) the push
switch. These we can supply at
1316. plus 21- post. The rest of the

Parts you will have in your own " junk "
box. Copy of the article concerned el,- n
free with the kit.

Instantus Heater

Convector heater. Made from heavy
gauge sheet steel (galvanised). For
greenhouse, workshop, aviary, etc. 500
watt, 21.12.6 ; 1,800 watt, 2240.0. 1,000
watt with ailed but separate thermostat,
03.17.6. 2K watt free standing or wall
mounting. 0.3.19.6 ; 2K watt with built-in
thermostat, £4-19.6. Carriage and insur-
ance 5;- per heater. ALL ARE GUARAN-
TEED FOR 5 YEARS.

with full instruct
post and ins.

Fluorescent Lighting

Complete lighting fittings. Built-in
ballast and starters -stove enamelled
white and ready to work. Ideal kitchen,
workshop -anywhere. Twin 20 approx-
imately 271n. long complete with two 20W
tubes boss. Single 40 .approximately 4ft.
long complete with one 40W tube 39/6.
Inductor 80 approximately 5ft. long com-
plete with one 80W tube 594. Carriage
insurance up to 150 miles 51e, up to 250
miles 7:6.

Black & Decker DS00
New, heavy duty
motor develops
terrific power,
normal chuck
with geared key
grip-sidehandle
for additional
stability -indis-

pensable tool for any work-
shop. Takes up to 1 drills,
also is power unit for polish-
ing, sawing and turning. etc.,
etc. Price 11118/13 or 101 -
deposit and 14 fortnightly
payments of 10/-.

Process Timer for IS/ -
Make a time -delay
switch to work off
mains (A.C. or
D.C.), all the parts
less case). Price
15'-, post and. ins.
2'6,

Tube Tester and Re -Activator
We can supply all the
main components for
making this unit
which will not only
test Cathode Ray
Tubes but also will

r re -activate them,
supplied complete
s. Price £3, plus 2,6

Sensitive
Altimeter

"Very good but not
perfect.) These contain
aneroid barometer
movement. Price only
5 8, pose etc., 2'-.

Speaker Bargain
12in.t y loud-
speaker. Highflux. Per-m a n e n t
magnet type
with standard
3 ohm speech

-44 up to
12 watts. Brand new by famous maker.
Price 3216, plus 3.6 post and insurance.

Fishing Rod from Dinghy Mast
Tubular aluminium
not separate sec-
tions, extends like
telescope from 15in.
to Oft. 5.6 each.
Post le-.

Short -Wave Communications Receiver R208
ONLY 26.19.6, 101- Deposit.

This is a super short wave receiver cover-
ing -5-30 metres (10-60 mess). Uses 6 valves.
Has ELF. stage: 2 I.F. stages B.F.O., etc.
Muirhead instrument drive, two internal
power packs. mains and battery vibrator
pack. Complete with own P.M. epeaker.
Provision for phones and speaker muting.
Complete in metal transit case ; size
approx. 24 x 18 x 12 ; weight 7010. Suitable
A.C. mains, 100-250 and 6 volt battery. In
perfect condition, practically unusued,
Tested before despatch and guaranteed.
Handbook free with each. Price £6.19.6,
carriage and insurance Ill-, or 10/- deposit
plus 15/- carriage, and 15 weekly payments
Of 1.11-.

ELECTRONIC PRECISION EQUIPMENT, LTD.
Post orders should be addressed to Dept 1, at Eastbourne Address.

rce,en,1 shoppers, b.cmeyer, con e..II
42-46, Windmill Hill, 66, Grove Road,.29, Stroud Green Road, 286, London Road,

Ruislip, Middx. I Eastbourne.
1

Finsbury Park, 5.4. Croydon.
flee. RUISLIP ..780 Half day In day., Phone ARChbay 1049 Phone UROydon 0.55.3
eau day edneeday. I Ralf day Thursday Half day Wednesday.
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HUGHES MOTORS, shunt wound, 12 v. 11 amp.,
speed 5,000 r.p.m., reversing, size 3 in. long,
lain. dia., ;in, shaft, weight -23 oz., a very superior
motor designed for anti -radar equipment, new
unused 10 post 1,6. £5 per dos., carriage raid.
ditto fitted reduction gear. giving a final drive
11 in. shafts of either 320 or 160 reem., state which
required, 12.1 post 1,9 ; 66 per doz., carriage paid.
K TAPE -CYLINDER LOCKS, deadlocking and
thiefproof. has 7 concentric. tumblers instead of
the usual 5 in line, interchangable fitting with ol yliuder latehbolt
reversible. for right or left hand doors (no need to mw, s ,complete with 2 keys, all
fittings and instruction booklet, new, boxed. 5,-. pot. 1,6 ; 4 for 20,- ; post paid.
RANGEFINDERS by Barr and Stroud, 1 -metre base coincidence type, a hand held
instrument giving the distance of any object, from 500 to 20,030 yds. (12 miles). The
14x variable focusing right eyepiece provides two images of the object Mewed, one
from the right objective : the other from the left. When these two images are
brought into coincidence by a thurabwheel control, the distance in yards can imme-
diately be read in the left eyepiece. Fitted two filters and other refinements. A very
superior bigh quality instrument, original cost £180. our price in new or near new
NecIndwitir, supplied in stout fibre oases *5, carriage 100 m. 7/6, 200m. 10., 300m. 12f6.

GENSIGHT TELESCOPES. has 4 lens high grad= eptieal system with cross
graticule, approx. 2 x, all brass., 13 in. lone, 1 in. din.. makes an ideal rifle sight, or
astro telescope star marker. perfect condition. in metal susses. post
TELEPHONE SETS, consists of two combined microPhones end receivers. whiff
when wired up by ordinary twin flex, provides perfect 2 -way oxecrenunication, excel-
lent results at 1 mile range have been reported: self -energised, no battery required,
set complete. new unused 7 6. post 1/3 , suitable twin 14/36 p.v.c. up to 300 ft. lengths
at Id. per ft. supplied, postage each 20 ft. Ilex 3d. extra,
curAmsismi sErs, only 46 lbs. weight, easily carried, 4 -stroke air-cooled. runs for
18 hours from 1 gall. petrol, D.C, output 12-18 v'. at 80 wattsemomplete with exhaust
and silencer, starter cord. etc., size 1411.n. x 14/in. a Can., completely works recem-
ditioned and now as new. supplied in stout wood eases, oar -price 28,10, carriage.
(inland only) 100 m. 12.6, 200 m. 16:6, 300 m. 20,-.
GRAMOPHONE MOTORS by famous maker. 213.250 v. or 1801130 v. A.C. mains,

in. long, 5;32 In. dia, shaft. speed 1,350 r.p.m.. size 2) in. x 2 in. x 11 in., weight 18 oz.,
fitted rubber bushed mounting bracket, recent manuta.ltuee and brand new, 15/-,
post 1,6.
OIL 'FE GAUGES. square bush mounting, graduated 0'120 deg. C,"

itseical61.y a very fine quality moving milliammetee, W.:* in sealed cartons, 36,

G.E.C. REfTIFlEAL4. Brand new. latest supply from feE,C., these are notex-Govt.
or Resembled from bits and pieces, selenium full -wave bridge, 12 v. 2 amp. inter-
mittent, 11 amp. continuous. 10/, post 1,'- ;-ditto, 12 v, 4 amp. intermittent. 3 amp.
continuous, 15'-. post 1.6, mains transformers specially wound for these rectifiers,
with 2001230,250 v. inputs, 5-11-17 v..oatputs, correct manufacturers rating to charge
a 2-, 6- or 12-v. battery respectively. transformers are brand new, boxed, 2 -amp.
type, 15-. post 1:9 ; ditto, 4 -amp, type, 201-, post 2/3 ; both Rome, total postage 2/ -
and 3e- respectively.
ROSS orricAl. le NITS, consists of a brass mount holding two 42 m.m. dia. achro-
mats, each f12, 21n. focal length with airspace between, forming a Petzval system,
lenses ape easily removed by unscrewing the retaining ring, new. unused, 12/6,
post 1-6, ditto identical except achromats are each 40 m.m, dia., f, 2.3, 31 in. focal
length, 12,8. post 1,6.

Many ether Bargains : wend stamped, addressed env risme for lies-.

MIDLAND INSTRUMENT CO., Moorpool Circle, Birmingnam, 17/
Tel: HAR 1308

ea00* asssale*
msaill-pweMile-* *ogee

elleeeeeesoaf
:9

Made by Jamey Nedi .7. Ce (She

Give him hours
of interest and

pleasure

put a real
permanent
magnet in
his stocking
this Christmas

There arc magnets of
varying shapes and sizes
in the Eclipse popular
range of
Permanent Magnets.
Ask../ur leettiea:-
"Straattneaguets are so versatile

ltd. and obtesnebie esose cii tool retests/tore



December, 195 8

ED

NEWNES PRACTICAL MECHANICS

ift5
THE FINEST

ENGINES FOR YOUR MODELS
Eight models available ranging from 0.46 c.c. to
5 c.c. Every one individually tested to the highest
degree of accuracy and reliability to ensure the
greatest possible speed and performance for your
models. Suitable for model aircraft, boats or cars.

E.D. I c.c. " BEE "
Britain's most popular Diesel.
Over 300,000 sold. Price E2.14.9.
Water-cooled, E3.12.11.

Other models
E.D. 1.46 c.c. " HORNET," £2.15.11.

(Water-cooled), £3.17.10.

E.D. 1.49 c.c. " FURY," 63.17.10.
(Water-cooled), 65.2.3.

E.D. 2 c.c. " COMPETITION SPECIAL,' 63.3.3.
(Water-cooled), £4.5.2.

E.D. 2.46 c.c. " RACER." 63.19.0.
(Water-cooled), £5.4.8.

E.D. 3.46 c.c. HUNGER." 64.0.11.
(Water-cooled), 65.7.1.

E D. 5 c.c. " MILES SPECIAL," 610.4.3.
(Water-cooled). £1 1.16.3.

E.D. -46 c.c. " BABY "
the smallest of the range. Price £2.15.I I. (Water-cooled), f3.12.1 1.
NEW illustrated lists giving full details of all E.D. ENGINES, RADIO CONTROL UNITS. SPARE

PARTS. ACCESSORIES. etc., free on request.
All prices include Purchase Tax. Order from your model shop.

ELECTRONIC DEVELOPMENTS (SURREY) LTD
DEVELOPMENT ENGINEERS - MS

Vika ISLAND FARM RD. WEST MOLESEY.1SURREY) ENGLAND. AST I...LUX

ENGINEERS'

PRECISION & HAND TOOLS
'ONIMMOSUMMIiIIINSOMEMI'

No. 950 P.
PLASTIC HANDLED
RATCHET SCREWDRIVERS

VERVRIMM9faMMWeimi,

No.
374

SET OF
TOOLS

No. 961
0-1' MICROMETER

No. 295
TINMAN'S

SHEARS

MEASURE UP TO ANY JOB
The next time you buy tools, remember that it pays to buy
good tools, tools upon whose accuracy you can rely. ) tools
are made from the finest material_ and are guaranteed to conform
to British Standard Institution Specifications where they exist.

The next time you buy tools ask your dealer for Engineers

Precision and Hand Tools.
Send 101,d. in stamps for a copy of our catalogue, mentioning this journal.

MOORE & WRIGHT (SHEFFIELD) LTD., 14/28, NORTON LANE, SHEFFIELD. 8
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The great and growing demand of today is for TRAINED
men. Thousands more are needed, but there is no worth-
while place for the untrained.

Through I.C.S. Home Study you gain the specialised
knowledge that marks you out for promotion, for
SUCCESS ! I.C.S. teaches you in your own time-
expertly, quickly and easily. It is the world's largest
and most successful correspondence school, offering
courses for almost every branch of trade, industry
and the professions. No books to buy.

ADVERTISING &
SALESMANSHIP
Account Executives
Mail Order
Copy Writers'
Advertisement Managers
Commercial Travellers'
Sales Management
EXAMS Joint Inter.

A.A. & I.P.A. Finals.
Inc. Sales Mngrs. Ass.
United Com. Travel.
Association

ARCHITECTURE &
BUILDING
Drawing and Designing
Quantity Surveying
Builders' and Surveyors'

Clerks'
Bricklaying
Carpentry & loinery
Construction and Steelwork
Heating and Ventilating
EXAMS : Roy. Inst. of Br.

Archts. Inst. of Quant.
Surveyors. Roy. Inst. of
Chartered Surveyors.
Inst. of Builders. Inst.
of Mun. Engrs. (Bldg.
Inspectors'). Inst. of
Clerk of Works.

COMMERCIAL ART
Elementary Art Training
Poster Work
Sketching

COMMERCIAL
TRAINING
Book-keeping and Accoun-

tancy
Costing and Auditing
Company and Private Secre-

tarial
EXAMS Chartd. Inst.

Secs. Corp. of Secs.
Ass. of Cert. & Corp.
Accts. Inst. of Cost &
Works Accts. Inst. of
Book-keepers

ELECTRONIC
ENGINEERING
Industrial Electronics
Electronic Computers
I-

CIVIL ENGINEERING
Highway Engineering
Surveying and Mapping
Structural and Concrete

Engineering
EXAMS : Inst. of Civil

Engineers. Inst. of Mun.
Engrs. Inst. of Struc-
tural Engrs.

DRAUGHTSMANSHIP
(State which Branch)
Architectural
Drawing Office Practice &

Machine Design
Structural Drawing
Maths & Machine Drawing
Woodworking Drawing

ELECTRICAL
ENGINEERING
Illumination and Heating
Electricians'
EXAMS : Society of En-

gineers. C. & G. Cert.
in Elec. Eng. Practice.
C. & G. Cert. in Elec.
Installations. C. & G.
Cert. in Illum. Engg.

FARMING &
HORTICULTURE

Arable Farming
Pig & Poultry Keeping
Livestock Farming
Farm Machinery (Mainten-

ance)
Flower, Vegetable & Fruit

Gardening
Rock & Shrub Gardening
EXAMS R.H.S. General

FIRE ENGINEERING
EXAMS Inst. of Fire

Engineers. Fire Service
Promotion.

GENERAL CERTIFICATE
OF EDUCATION
Principal Subjects at Ordin-

ary or Advanced Level
Engineering Joint Board Pre-

iminary

MANAGEMENT
Foremanship
Industrial Management
Business Management
Methods Engineering
EXAMS : British Inst. of

Mngemt. Intermediate.
Final and Certificate of
Foremanship.

MECHANICAL
ENGINEERING
Subjects include
Welding, Fitting, Turning,

Erecting. fig & Tool Da -
sign Production. Draughts-
manship, Mathematics, In-
spection. Diesel Engines,
Diesel Electric Loco-
motives. Refrigeration

EXAMS : Inst. of Mech.
Engineers. Inst. of Pro-
duction Engineers.
Society of Engineers.

MOTOR ENGINEERING
D1esel Transport Engines
Motor Body Rebuilding
Owner Drivers'
Running and Maintenance
PHOTOGRAPHY
A basic Course Including

Colour Work
RADIO AND TELE-
VISION ENGINEERING.
Service Engineers'
Television Servicing and En-

gineering
Practical Radio with Equip-

ment
Radio Serv:ce & Sale.
EXAMS : Br. Inst of

Radio Engrs. C & G.
Radio Servicing Cert.
(R.T.E.B.). P.M.G.'s Cert.
(Marine) in Wireless Te-
legraphy. C. & G. Tele-
coms. Engineering. C. &
G. Radio Amateurs'.

WRITING FOR PROFIT
Free Lance !ournalism
Short Story Writing

LEARN - AS - YOU - BUILD PRACTICAL
RADIO COURSE

Build your own 4 -valve T.R.F. and 5 -valve suoerhet
radio receiver ; Signal Generator and High -quality

Multi -tester.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept. I69D, International Buildings, Kingsway, London. W.C.2

Please send me free booklet on Age

Name Occupa'ion
(USE BLOCK LETTERS)

Address

12 53

Addresses for Overseas Readers
Australia : 140. Elizabeth Street, Sydney. Eire : Dawson House, 15, Dawson
Street, Dublin. India : Lakshmi Bldg., Sir Pherozsha Mehta Rd., Fort Bombay.
New Zealand : 182, Wakefield Street, Wellington. N. Ireland : 26, Howard
Street, Belfast. South Africa : P.O. Box 19 Cape Town

I TERNATIONAL CORRESPONDENCE SCHOOLS
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If not quite as portrayed, the
Romans must have had many

problems where a ' third
hand ' would have been very
welcome indeed.

THE IMPROVED

MOLETRADE MARK
SELF- GRIP

WRENCH

NEWNES PRACTICAL MECHANICS

...but the
modern man

has a
THIRD HAN

Nowadays, Handymen, Housewives, Engineers,
Motorists and the like have an opportunity to use
the Mole Wrench as their ' third hand.' This tool,

world famous for its versatility, locks on to work and
remains there, with hands off, until the release lever is
touched. A hand vice, clamp, super -pliers, and so on, are
but a few of its uses for the inevitable repairs and main-
tenance jobs in home, workshop, garage and garden.
Two sizes : 7"-12/6d. and 10"-15

FROM IRONMONGERS, MOTOR AND
MOTORCYCLE ACCESSORY DEALERS
* Ask for a genuine Mole Wrench-

look for the name on it.

1.:n any 1:46elculty wisite to
M  MOLE & SON LTD., BIRMINGHAM. 3.

Introducing the
" JUNIOR THORLITE "
THE NEW
LUBBER -FACED
!AMMER FOR

THE MECHANIC

It's the SAFE " Hammer for
BLOWS WITHOUT BRUISES on
all metals, wood and plastics.
An essential tool for the Craftsman,
Model Maker, Motorist, Fitter,
Carpenter, Householder, Do-it-
Your-selfer, in fact, every
one who wishes to use
a hammer without
damaging the part

struck.

COMPLETE
YOUR TOOL
KIT WITH
A THOR

Comprises a light alloy
head fitted with one

hard and one soft rubber face
of I', ins., dia., and a

strong ash handle.

From your tool deoler or
post free direct from
the makers.

THOR HAMMER COMPANY
HIGHLANDS ROAD, SHIRLEY, BIRMINGHAM

Telephone: SOLihull 4695 (4 lines)

PRICE

/IN

December, 1958

Just
published

A NEW ILLUSTRATED BOOK FOR THE
AMATEUR ASTRONOMER

FRANK'S BOOK
OF THE TELESCOPE
HERE IN SIMPLE LANGUAGE ARE SOLVED THE PROBLEMS

OF THE STARGAZER

 How to make and use a telescope.

 Astronomical photography simplified.
 War Surplus Instruments.
 The Amateur's Newtonian Reflector.
 Telescope eyepieces, etc.

PRICE si6 POST FREE

Can be obtained direct from the publishers-
CHARLES FRANK, 67/75, Saltmarket,
Glasgow, C.I, or from your bookseller
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For thethe man with a car
to maintain -the new

BLACK & DECKER

D.750 A" DRILL

has just the right speed
:for L-11 these jobs!

POLISHING

The D.750 with a no-load speed of
1,750 r.p.m. is the only tool of its
kind with just the right speed to
give a really professional finish
when polishing. Simply fit a 5"
moulded rubber pad and lambswool
bonnet to your drill, apply it to the
polish-and in minutes a superb
new -car shine! .The D.750 does the
hard work for you.

DECARBONISING

You do a better job quicker with
a D.750 in your hand. Special
Black & Decker Carbon Removing
Brushes, powered by your D.750
Drill, quickly clean carbon from
cylinder heads, tops of pistons,
valve ports etc., leaving a finely
burnished surface. This way you'll
get a really professional job result-
ing in much better performance
and more m.p.g.

DE -RUSTING
AND DIRT REMOVING
No longer a chore when you own a
D.750 Drill. It's just the job for
removing metal -destroying rust
patches and dirt from the chassis
or underbody of your car. The
attachment used here is the 3"
Wire Cup Brush. Spinning at 1,750
r.p.m. it very soon gets rid of every
speck of rust and dirt.

1:7

THE BLACK & DECKER D.750:Principal features Include
big, new motor, helical gears for quieter smoother
running, with a special inter -gear that delivers excep-
tionally high torque at the chuck; 3 -jaw, precision-
geared A' chuck; fully suppressed against T.V.
interference; quick -release trigger switch can be
locked "on"; reversible side handle for complete
control; distinctive gold finish.
Hire Purchase terms available for D.750 and attachments.
Price S8 . 19 . 6.

REPAINTING
Sanding down is the secret of a
successful paint job. Simply fit the
5" moulded rubber pad and a Coated
Abrasive Sanding Disc to your
D.750, and away you go! Old paint -
work is sanded off smoothly and
evenly, ready for your fresh, new
paint job. And what a beautiful
paint job it will be! Apply a finer
grain sanding disc for sanding in-
terior wooden fillets ready for re -
varnishing.

GENERAL DRILLING
The D.750 is so handy for general
work on the car body. Jobs like fix-
ing new mirrors, interior mirrors.
windscreen washers, installing ash
trays, adding spot and fog lamps
etc.. can all be attended to with
speed and precision. Make up your
mind to buy a Black & Decker
D.750, and learn to enjoy looking
after your own car. After all It is a
very special drill, yet it only costs
£8.19.6d.

CONVERSIONS
If you attempt any structural al-
terations to your car, a D.750 will
be a great help. It can be used when
converting a saloon to a shooting
brake, or fitting interior or exterior
panels in a car or side-car-even a
major job like building a trailer,
or trailer caravan (and why not? )
can all be made easier by using a
D.750. Dozens of screws to fit? Save
your wrists by fitting a Black &
Decker screwdriver attachment to
your drill.

101L.LDAki KAY TOOL

BL;ICE' & DECKER LIMITED HARMONDSWORTH MIDDLESEX Telephone: SKYport 2411/9
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For garage or workshop

FRACTIONAL HORSEPOWER

MOTORS
A.G. or D.C.

BTH motors and associated control
gear are second to none in quality
and proved performance.
Types and sizes are available to
suit any application.

THE
BRITISH THOMSON - HOUSTON

CO. LTD., NEWCASTLE (STAFFS). ENGLAND
an A.E.I. Company. 5186

ON TERMS FROM MONDEX
BURGESS Electric BAND SAW

Fully portable.
Built-in lf10 h.p.A.C.1motor, will) I make intricate
cuts, or saw
through heavy

material'Pr with ease.
K' On base-board.

2n £19.7.6 or
401- deg.and 8 m.ps.
of 50/-.

t TO BUILD
HOME WORKSHOP
SELECTA HOME
Takes any standard
unit or drill
wider range of
carried out. 30/-
8 rn. ps. of 3718(£14.10.0.SELECTA POWER
Very powerful
with Home -Master.
and 8 m. ps. of
cash).

SELECTA
7/6 dep. and 8

THE NEW

Entirely re -designed
drill with helical
1" geared chuck.
tone finish.
r.p.m. Built to
dards, yet costs
from Mondea,
of 18/9.

WOLF NEW
;,:15" Power Unit.
Cash 89.17.6.

BRIDGES 'NEONIV
Improved version
ful DR2T unit,
motor. 15- dep

INPIO pi/
od SA

*lc
N.7..

52(6 cash
or 10/- dep.
and 5 m.
ps. of 10I-
ACCESSORIES

AVAILABLE
also OIL
NEW MONDEX

A MODERN ' -,,,,, .;

..

iSis,, ';'A-'4-MASTER - --.... ...
l' power

to enable a Ijobs to be
dew, and ,..----r

cash). ----.... ---"1-2'
PAK .. IV

unit for use
20/- dep.

,....!.,

271- (£10.9.6 '-.....s.

30in. LATHE
ps. of 11/9 (f4.9.0 ,..ttz.-h,.

`B & D' D.500 DRILL
poster -

gears and
Smart two-

Runs at 2,500
precision stan-

only 86.19.6 or
10'- dep. & 8 m. ps.

SAFETYMASTER
15 - dep. & 8 rd. ps. of

1" POWER DRILL
of the versatile and very power

with neon indicator in circuit
& 8 m. ps. of 21.- or £7.19.6 cash.'

THE NEWEST ELECTRIC
COPING SAW

Improved design. More powerful.
Cuts up to 1" in hardwood or
metal. Takes standard Eclipse
Blades. Built-in switch. Adjust
able. No TV interference. 200'250
v. A.C. With 4 blades.

FOR ALL ABOVE MAKES
ON TERMS

& ELECTRIC HEATERS
CATALOGUE FREE

..

26:-.

-
with

soft

-

HOBBIES TREADLE
FRET MACHINES

' GEM ' £5.17.6 or 101- den. &
8 m. ps. of 156.
' .4.1. £9.9.0 or 15/- dew. & 8 m. pa.
of 25/3.
Complete MOTOR DRIVE AT-
TACITMENT for motorising
Hobbies Treadle machines.
28.17.8 or 15!- dep. & 8 to. ps. of
23/6.
HOBBIF,S ' MARVEL 
MOTOR DRIVEN
Bench Fret Machine, £12.5.0 or
201. dep. & 8 in. ps: of 32/6.
 MARVEL ' without motor.
£417.6 or 10i- dep. & 8 mpg. of12/9.
Details of Hobbies lathes, tool
outfits, etc.. gladly sent on
request. Detailed specifications
included in Hobbies 1959 Annual
2/- plus 7d. post.
 ULTRA LENS'
Illuminated Magnifier with built-
in battery and bulb, always in
focus. Complete with spare bulb
and battery in case. 86.5.0 or 10,-
dep. & 6 m. ps. of 21'8.

MR MONARCH
4 -Speed

-IIAutochanger .
for building re
into a HiFi
Radiogram. .-._
Brand new.
As advertised.
Guaranteed. Direct from B.S.R.'s
factOrY £9.15.0 cash or 25/- dep.
&amps. of 251... (PIP 4/-).
ALSO AVAILABLE-ArnplMers,
R.G. Chassis. P.M. Tuners, Loud-
speakers and Cabinets.

pRonuersm
.

(Dept. PA1110), 87 Aldersgate Street, London, E.6.1

Complete .m fire volumes.
Handsomely and strongly bound
in heavy quality Black Leather -
cloth, with Gold lettering and
coloured tops. Each volume

measures 81. by 08 inches.

Do it yourself . with the aid of expert
advice always to hand !

PRACTICAL HANDYWORK
FOR ALL

General Editors :

S. G. BLAXLAND STUBBS, O.B.E., AND J. ST. DENYS REED

WITH these five volumes on your bookshelf you have at your disposal ALL the information
you require to undertake the many odd jobs needed in your Home, and to actually MAKE
furniture and fittings.

This authoritative work will meet the needs of every handyman and householder. Lavishly illustrated,
and written by many of the best craftsmen of the present day, with years of practical experience, who
understand your problems. It explains each of the numerous branches of handywork from start to finish
by a very large number of practical examples.

3,000 Photos and Diagrams
76 Folding, Colour and other Plates

FREE EXAMINATION FORM
To THE WAVERLEY BOOK CO., LTD. (Dept. P.Mech.1).

34 and 35, Farringdon Street, London, E.C.4.
Please send me, carriage paid, for seven days' FREE examination,
" PRACTICAL HANDYWORK FOR ALL." complete in five volumes. It is
understood that I may return the Books within eight days with no further
obligation. If I keep them I will send you a first payment of 10,8 eight days after
delivery and thirteen monthly payments of 10.6, thus completing the purchase
Price of 87.7.0. OR CASH PRICE WITHIN EIGHT DAYS £7.0.0.

Name

Address

Nearest Railway Station State if Householder
Occupation

Signature Date
P.Mech.l. ;Parent's If under 21.) Please till in all particulars asked.

I1 ..M a M%

Some of the Contents

Tools - Carpentry and Joinery -

Materials - Bricklaying - Concreting
Tiling and Slating - Interior Decor-
ating and Maintenance - Glazing -
Pipework - Gas and Electricity
Installations - Heating - Lighting -
Water Services - Drainage - Mortgage
- Legal Notes - Woodworking - Book-
cases - Cabinets Nursery Furniture -

Bedroom and Dining -room Suites -
Models - Carving - Wood Turning -
Timbers - Motorising the Work-
shop - Grinding - Clock Cleaning -
Metal and Plastic Turning - Index

FREE for

7 DAYS
Examine this work at Home
and see how useful it would

be to you!

EASY TERMS
only 10/6 monthly if kept
after examination. Or

CASH PRICE £7.0.0.
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I 7in. T.V. CHASSIS,
AND SPEAKER,
£19.19.6 1 it

I7in. Rectangular . 1.
Tube on modified aill- .
chassis. Supplied IliiiIi ,IN

as single channel .11110',Iff7
chassis covering ii,
B.B.C. channels %WI .
1-5, or incorpora- -
ting Turret Tuner
which can be added as an extra,
chassis purchasers 50,-, giving choice
(B.B.C. and I.T.A.). Extra chanipels
7/6 each. Chassis size 12in. x I41in.
Similar chassis are used by
because of their stability and reliability.
speaker, £19.19.6. With all valves,

TUBE

...

...

at our special price to
of any 2 channels

can be supplied at
x I lin. less valves.

well-knowp companies
With tube and

£25.19.6. Complete

REGETTERED IMPROVED
VACUUM T.V. TUBES
I7in. £7.10.0. I 4in. £5.10.0

12 Months' Guarantee.
Our 12 months' guarantee (6 months'
full replacement, 6 months' progressive)
illustrates our wholehearted confidence in the
offer. We sell many hundreds a week throughout
country, and have done so for the past 7 years.
of them go to the Trade, i.e., to Insurance
Renters and Retailers who are thoroughly satisfied
our supplies. Remember they also hold a 10
back guarantee.
gin10in., 14in., ISin. and 16in. Round Tubes.
special offer of these sizes, £5, I2in. T.V.
Three months' guarantee on round tubes. Ins.
t4in. Rectagular T.V. Tubes with burns, 30/-.

*-.--- 1

Tubes we
the

Many
Companies,

with
days' money-'

Our
Tubes. £6.
carr. 15/6.
Ideal as a

RECORD PLAYER
CABINET, 39/6
Amazing offer. Latest contemporary
style rexine covered cabinet in 2 tone
colour scheme. Hinged, clipped lid.
carrying handle. Space available for
all modern amplifiers and auto
changers, etc. Store soiled. - '
Carr. & Ins. 4 Sr.

-_ _,....-----

COLLARD --...,..,

4 SPEED AUTO
CHANGERS, £7.19.6

-.....7
CType R 457 incorporating auto and manual

complete with studio crystal p.u. and sapphire
P. P. & Ins. 5/6.

'"---- ----:---.: -

.-----.

.

control
stylus.

and working with Turret Tuner. £28.9.6. 12 months'
guarantee on the tube, 3 months' guarantee on the
valves and chassis. Ins. carr. (incl. tube) 25;-.

standby or for testing purposes. Carriage 10,',

EXPRESS DESPATCH SERVICE PORTABLE AMPLIFIER
MARK D.I, 59/6

.

, -
L riPSO

nr- ,I

SUPER CHASSIS, 99/6
5 -valve superhet chassis includ-
ing 8in. P.M. Speaker and
valves. Four control knobs
(tone, volume, tuning, w/change
switch). Four w 'bands with

Please 'phone to confirm Tube in stock.
Money Order. Tube despatched Passenger

EXTENSION
SPEAKERS, 29/9
Polished of aurae-

Send Telegraph
Train same day.

-------

.......

,,,,,- AV 1 - Brand new. Latest design with
,.....5 ,-;7,1.w--.NVaill printed circuit. Dimensions

1010 .0111131 7in. x 21in. x Sin. A.C. only..-4,,,---, 0,74-Mains isolated. 2-3 watts output.:
Volume and tone controls.
Knobs 2/6 extra. P. & P. 3/6.

,t`....- --' . position for grant p.u. and
extension speaker. A.C. Ins.
carr. 5/6.

wood cabinet
tive appearance. Fitted with Bin.
P.M. Speaker W.B. or Goodmans
of the highest quality. Standard matching

11111111 0,1
to any receiver

---
PORTABLE AMPLIFIER MARK D.4, 69/6
Brand new. By famous manufacturer. Especially built
for(2-5 ohms). Switch and flex included. Ins. carr. 3,6. portable record players. Dimensions 41 x 3) x 4in.
A.C. 2ELECTRIC CONVECTOR _. _

IDEAL FOR STEREOPHONIC SOUND !

only. valves EL84 as high gain output valve.
EZ80 as rectifier. Volume and tone controls. P. & P. 3 6.

-HEATER, 99/6
Draughty corners no longer necessary.
Electric Convector Heaters will give

-
8in. P.M. Speakers. 8 9. With O.P. Transformer fitted,
10', 61 P.M. Speakers. 1216. Postage 2/9.

STEREOPHONIC AMPLIFIER, £7.19.6
(12 months' guarantee). Beautifully made for portable

you a steady comfortable heat. Don't
forget -luxurious warmth at an econo-
mica! price. They can be used in any
part of the house where there is a
plug. A.C./D.C. switched for I or 2volume
It/W. Illuminated grille. Size 26in. x 18in.
Ins. 10'6.

-
x 71in. deep.

__ -
SOLO SOLDERING TOOL, 12/6
110v. or 6v. (special adaptor for
200/240v. 10/- extra). Auto- Am
matic solder feed. Including a MD._ ;20ftof E .

60 40solderANN4,.. /
. reel rsin

140114,41111111.14

stereophonic record players. Latest design with printed
circuit. Dimensions 3in. x 51in. x 9f in. A.C. only.
Mains isolated. Each amplifier gives 3-4 watt output.
Incorporating ECL82 triode pentode valves. Full tone

and balance controls. Complete and ready
to fit. Knobs 3/6 per set extra.

carr. and spare parts. It is a tool for

BAKELITE CABINETS, 9/9
Brand new. Colour brown. Attractive design. Size
I2in. x 7in. x 51in. Ideal for small receivers, converters,
etc. P. & P. 3'9.

electronic soldering or car
wiring. Revolutionary in de- '

'1111110,:,
sign. Instantly ready for use _... a
and cannot burn. In light metal case with full instructions
for use. Post 2'9.

TELEVOX TELEPHONE AMPLIFIER, 89 6/
Invaluable in a noisy office or workshop. 3 valves 1../Y41
UF4I : UL4I. 3in. speaker and a suction type vibration
microphone. A .C. 'D.C. only. Size of amplifier 7in. x I lin.
x 3in. Fits any type of G.P.O. telephone. P. P. & Iris. 4;6.

DUKE & end for FREE Catalogue. Open all day Saturday. Closed Thursday, I p.m. TERMS AVAILABLE.CO. (Dept. H.I2), 62I]3, ROMFORD ROAD, MANOR PARK, E.I2. ILF. 6001/3.

IT'S A GIFT !
-for man or boy

With a Hobbies Fretwork
Outfit you can make hundreds
of charming things for the
home. It's an ideal start for a
man or lad into an enriching
pastime.
Send for a free copy of
' Profitable Leisure ' showing
dozens of ideas for things to
make.

Make this charming
LIGHTHOUSE

ELECTRIC LAMP
Stands I4in. high on a

rocky, wave lapped base.

Kit 3252, containing all
materials, fittings and full in-
structions for making 22/6
(post 1'91.

CROWN OUTFIT 25/ -
( post 1/9)

Hobbies Tools are of the finest British
manufacture and there are outfits to suit
all pockets, ranging from the Chal-
lenge ' at 14/6 to the ' A.3 ' at 67/6.
Obtainable from branches and stockists
or by post. An excellent choice for a gift.

To HOBBIES LTD., DEPT. 073, DEREHAM,
NORFOLK

Please send free copy of Profitable Leisure' and
items marked X.
0 Crown Outfit 25/. (post I/9).
0 Kit 3252 Lighthouse Lamp 22/6 (post 1/9).

Name

Address

(Orders 30/- and over post free.)

The New
FASCINATING AND EXTREMELY PROFITABLE HOBBY

FOR THE MECHANICALLY MINDED, PRACTICAL MAN !

WIRECRAFT
This is an ideal present for the practical -man -
about -the -house. Many attractive and useful
articles can be made at a fraction of the cost of

ready-made ones.

It's interesting ... simple and the finished product adds to
your home decor -and your pocket

Priced at 29/n (if ordered direct 3/- p. & p. extra) a WIRECRAFT
kit contains in addition to an instruction leaflet, sufficient wire
and materials to make three attractive articles. Replacement
wire and paint is available at very low cost. Numerous designs

from which to choose. Trade enquiries welcome.

J. & C. R. WOOD (WIRECRAFT)
302 Hull Road, Anlaby Common, Hull, Yorks.

Tele. : Hull 53333
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Telephone MUSEUM 9594

H. FRANKS 58-60 NEW OXFORD ST
LONDON, W .C.I

One min. from Tottenham Court Rd. Stn.

NEW " HOOVER " SHADED 1'111.11
ELECTRIC MOTORS, fan cooled, for
'23 0 250 volts A.C. 50 C.P.S.. approx. 141.P.
1.440 r.p.m., with 211n. long spindle.
7 16in. diem.. length of motor gin., diam.
5I1n., weight 1411bs., angle bracket
mounting. 52 8 each.

CLOCKWORK DRIVEN PROCESS
TIMERS, variable 5 mins. to 30 mins.,
cited 5 -amp. make or break contacts.
totally enclosed. 3M. diam., 21in.
high. 1818.

 SATCHWELL " AIR THERMO-
STATS. Type WTO. 15 ampsi A.C.
contacts, three -contact type (single.
Pole changeover). length of tube 17in.
.in. diem., 1501700 F.. unused. 41 -each.

ittitsTMAN GEAR CO. 8 -DAY NINE -
RAVEL LEVER 'MASTER CLOCK-
WORK mtnEIVIENTS. Admiralty
Pattern A. 3236. final speed 1 rev. in 3
Innis. with contacting point once per
minute, in metal ease 31in. diem., Hin.
deep, stop and start device, with win,d-
ing key. Nevi, 651-.

%% ESTERS ELECTRIC SLOWER MO-
TORS. Fitted centrifugal fan, available
12 volts D.C. or 110 volts A.C. D.C.
Suitable for car heaters. prolectors or
miniature vacuum cleaners. etc. Size
411n. x 311n. approx. 211- each.

NEW SEWING MACHINE MOTORS.
100130 volts A.C.,D.C.. 115th h.p. fitted
Pulley, adjustable fixing bracket, needle
light lamp with switch. rubber driving
belts, connecting lead. etc. Less foot
control. 37'6 exch.

PRESSURE PIMP UNITS. Operated
by 24 volt A.C.D.C. motor, develops
10111). pressure or vacuum. Complete
with 10ft. length of pressure hose,
cables and connectors, etc. Compact
unit fitted in metal case, 6in. x 4in. x
4in. Made in U.S.A. Ideal for laboratory
use, etc. New. 14 each.

MOTOR - DRWEN SELF - PRIMING
PUMPS. Ref. SUE 0261, 24 volts 2 amps..
giving 7 g.p.h. at 151bs. sq. in., will give
Proportionately less at 12 volts, overall
length 91n. x 2M. wide approx.. ideal for
Pumping water or oil. etc. 30f- each.

FRACTIONAL H.P. MOTORS. 1100th
h.p. 200250 volts. D.C.: A.C.. length
311.n...diam. 21in., double -ended spindle
:In. thick. unused. 274.

SOLENOID OPERATED OIL DILU-
TION VALVES. Ref. 5U/3013. 24 volts.
suitable for air or oil, maximum air
Pressure 40Ibs., p.s.i. overall size 31in.
long, llin. diam. approx. 7/8.
Ditto, 12 volt. Ref. 5U11566. 91-.
Special quotation for quantities.

" DRAYTON TYPE ILQ.R. CAP
INDUCTION MOTOR UNITS. 230
volts A.C., 50 cycles, 25 watts, Cont.
rating final speed 1 r.p.m. 25.5.0 each.

II EAVY DUTY L.T. TRANSFORMERS.
Pri. 230 v. Sec.. 50 v. 50 amps. Voltage
regulator stud switch on primary.
Built-in steel case with meter, mains
switch and O.P. sockets, will stand.
100% overload. New. Size of case, 15 x
12 x 161a., approx. weight 10016s.
215.10.0.

COMPRE'SSORS, ex-
R.A.F., gives 451bs. per sq. in when
coupled to I h.p. motor. Fitted spline
shaft. Ideal for paint spraying. etc.
47/8 each.

NEW " KLAXON " CAPACITOR IN-
DUCTION SYNCHRONOUS MOTORS
230/240 volts A.C., 50 cycles, 1140th h.p.,
1.500 r.p.m., mounted in metal frame
bin. long, 41n. wide, 41in. high, diameter
of motor 3/in.. length 6in., with Ilin.
long spindle, diam. lin., complete with
capacitor, fan cooled. 23.1.7.13. 1IYMATIC PNEUMATIC RAMS
TAPE P.R. SHOCK ABSORBERS,
max. working pressure 350 p.s.i., overall
length 20in., max. diam. 3in. approx..
4lin. thrust, new, in original packing,
quantity available. 3213 each.

AIR -POSITION INDICATORS, fitted
with approx. 12Ibs. of useful parts. in-
cluding 3 sets of infinitely variable
speed gear boxes. two 27 volt D.C. 1,5
amp. motors with pulley shafts.
£3.12.8. eaeh.

A UTO-TRANSFORMERS. 1 kilowatt.
Input 220, output 110 volts. Completely
shrouded, size 511n. x 71in. x 7in. New.
28.5.0 each.

" VENNER " 8 -DAY CLOCKWORK
TIME SWIT('II MOVEMENTS, fitted
with 24 -hour dial and contact levers
but minus switch mounted on brass
base plate 7in. x 5in., and housed in
brass circular case, complete with
winding key. 40.- each.

.511R TEMPERATURE GAUGES. Ref.
No. 6A 510. fitted mercury in steel ca-
pillary tube, transmitting type. Read-
ing : 30/0.50'- Centigrade, Suitable for
greenhouses, etc. 18,8.CAPILLARY RADIATOR THER-
MOMETERS, with 20ft. length of
capillary tube, Ref. 6A 1313, 50ft., scaled
40'140 deg. C. 27-13.

ROTARY VARIABLE RHEOSTATS,
300 -ohm, 250/300 watts, overall size 31in.
x 411n. x 4in.. on twin former with
11In, spindle, din. diam., new boxed.
27/8 each.

SLIDING RESISTANCES, enclosed
type 20 ohms, 2.3 amps. 17/II.

" BERCO " SLIDING RHEOSTATS.
Twin former 26 ohm. 61 amps. Length
14in., width 71n. Ideal for stage dim-
ming. Charging, etc. 4816 each.

9'12 VOLT A.C..D.C, MOTORS, U.S.A..
coupled to gearbox, final speed approx-
imately 100 r.p.m., lin. diam. spindle,
overall size 31 in. x 21n. x llin. 160- each.

STEP-DOWN TRANSFORMERS, input
180/230 v. A.C. 50 cycles, output, 2 wind-
ings 4.2. 4.2 v. 10 amps, ideal soil heat-
ing, spot welding. 2248.

" WINNER " CLOCKWORK DEL.AY
TIME SWITCHES, variable 10 to 30
sees., fitted 250 -volt A.C. 5 amp. or
24 volt D.C. 5 amp. contacts, make or
break, panel mounting, size 2in. diam..
211n. long, new. 14- each.

U.S.A. DYNAMO input 12 volts.
output 225 volts D.C. 100 ma. Ideal fox
running electric shavers, car radios
etc. 35/- each.

HYDRAULIC pumrs, Ref. 111C. mark
IA, suitable for water or oil, flanged
mounting, spline shaft, new. 47,6.

Mt'. RECTIFIER UNITS. Type 13. Input
200,200 v. A.C. 50 c.o.s.. output 1224 v.
D.C. 3 amps.. continuous rating. Fitted
in metal case 19in. 36in. x 7in..wI th fuses.
switch, etc. 24.17.6 each.

L. T. HEAVY' DUTY TR.ANSFORNIERS.
Ex -Admiralty. with 230 v. 50 cycle/
Primary. Secondaries 5, 10, 15, 20. 25.
30 v. at 5 amps. 32.8 each.

" LIMIT" ENGINEER INibi CAPACI-
TOR INDUCTION MOTORS. 220.'240 v.
A.C. 50 cycles, 1'25 h.p. Silent running.Intermittent rating. Thermostat i,
control. Diam. 4in. depth 31in...
Olin. long. 5i16in. thick, new. 87(8 curb.

EX -AIR MINISTRY GEAR PUMPS.
Type RFP,1, made by Rolls-Royce, six.-
approx. Sin. x 511n. x 5in. rig.

NEW SOUND POWERED TELE-
PHONE HANDSETS, G.P.O. Pattern.
will make efficient 2 -way intercom., ni.
batteries required. 50;-_ per pair.

" TENSER" SYNCHRONOUS ('LOCK -
MOTORS, 200250 v. A.C., 3 watts, final
speed 30 r.p.m.

LANDING -r, AMP MOTORS. 12/24 volts
D.C., fitted with geared tangent drive
and limiting switches. Ideal for open-
ing and closing garage doors, etc
25/- each.

MINIATURE 12124 VOLT D.C. MOTOR -
GEAR BOX UNITS, final speed 6 t,
10 r.p.m.. size 41in. x 2in. X 3in., 32.6C.S.A. AIR FORCE 12;24 VOLT
BIOWER MOTORS, size of motor
3in. long, llin. diam.. size of fan housing.
which is made of bakelite, 31n. diam.,
llin. deep, outlet /in. diem.. intake
Ifin. diam. 25,- each.

PRESSURE GAUGE. 0,150
dial., fitted with 15in. length of rubber
flexible tubing and Win. of connecting
rod, unused, in original packing. 213/-.

I A.A. SPEItRY BOMBSIGHT COM-
PUTORS, unused. ex-R.A.F., contains
hundreds of components, gears, motors.
etc. Total weight 781b. Ideal for model
makers, experimenters, etc. SO- each.

NEW G45111 GUN CAMERAS, for
16mm. work, fitted with 21n. f3.5 lens.
cassette taking 25ft. of film, gearing and
gate mechanism for 24 v. D.C. operation.
can be used as a tine -camera by slight
modification. unused. 18.15.0.TYPE F80 AIRCRAFT CAMERA,
originally designed to photograph
cockpit dials, uses 35mm. film fitted
llin. f1.9 lens, hand or electrical wind.
no shutter or iris diaphragm, will take
single shots halfyLeica size pictures.
ideal for modification, new, in maker's
cartons. £5 each.

G.G.S. RECORDER CAMERA MK III.
Ref. 14,44196. fitted,with liin. 11.9 lens
with iris diaphragm to f16. variable
speed shutter, takes 25ft. of 16mm. film
in cassette, operated by motor off 24
V.A.C. Price including cassette and
transit case. 25.12.6 each.

S.T.C. METAL RECTIFIER SETS,
12rgutol2t0;31ROcrulltsafg;.50_Itcypcelei0,,,,,j,?t,

housed in' metal cabinet Lan. x x
unused (carriage paid). £10.0.0.

CONTACTING FLOAT SWITCHES,
Ref. 5CW/4642, comprising of float in
wire mesh container, 31n. diem.. 41in.
long, operating make or break sealed
contact, ideal for automatic bilge
pump control and non -corrosive liquids.

NEW N
etc. 15/- each.

A Z.AMBRA, 200.'250
volt A.C. operated control units, fitted
step-down transformer to rectifier
giving 12 volts D.C. which operates two
relay -operated single -pole change -over
10 amp. mercury switches, housed in
metal cabinet 91in. x 81in. x 3in. 55/,

SE LEC'TOR UNIT, 12 volt, ratchet
operated, one pulse on -and -off. fitted in
diecast case, ideal for remote control,
etc. Ref. 513/1746. 10/6 each.

AUTO -SELECTOR UNITS, Ref. 5D'1270,
12,24 volts D.C., 2 -way ratchet operated.
housed in metal case 31111. x 34in. x
17111., unused. 138 each.

MAGNETIC CONTROL UNITS, Ref.
5121/609, 12/24 volts D.C. operating rotat-
ing cam, selecting 5 sets of contacts in
sequence, ideal for radio control, etc..
fitted in diecast case. 15/- each.

HEAVY DUTY DOUBLE -SPRING -
WOUND CONSTANT SPEED MO-
TORS, governor controlled, adjustable
speed, 60 rev. in 45/46 secs., precision
built, ideal unit for recording, overall
size 7in. x 7in. x 6in., approx. weight
nibs. 45!-.

ILLUSTRATED MAILING LIST
PRICE 1/8, POST PAID.

PRICE 111311 /IOW

NEW 7in. THROAT MOTORISED
BANDSAW MACHINE

Complete on rigid base and motorised h.p.
2301250 vole electric motor. This machine has a
tilting table, will cut wood up co approx. 2in. Also
fitted with 3 speeds. Ideal for cutting wood, metal,
plastics and alloys, etc. Height of machine 21 in.,
weight 564b.

PRICE E16.17.6 Deposit EI.13.6. 8
monthly payments of

Delivery ex stock. E2.1.9.
Carr. and Packing 12,6.

SHOreditch
9422-9423-9424

* 1958 FULLY ILLUS-
TRATED TOOL CATA-
LOGUE now available on
request to Dept. PM12. Price

6d. Postage 3d.

6 SUNDIAL' PRECISION
WOODWORKING MACHINES

4in. PRECISION
PLANING MACHINE
fitted with circular cutter block
with 2 steel blades, adjustable
and tilting fence fitted. Machine
will rebate, Overall length of
machine I5Iin.

Deposit 17,6. 8
monthly payments

of E1.4.4.
Carr. & Pack. 51-.

BANDSAW
without
electrics

£8.12.6
C. & P. 76

Supplied on
first payment
of 17/6 bal. 8
mthly p m ts
of £1.3,9

NEW 7in. "SUNDIAL"
PRECISION SAW BENCH

Table size 14in. x I 3in. fitted with rise and fall spindle.
table will tilt 45 degrees. Machine complete with rip fence

and mitre fence. PRICE L12.5,6 Delivery ex stock.
Carr. & Packing 9 -

Deposit £1.5,6. 8 monthly payments 01E1.10.3.

PARRY & SON (Tools) LTD.
(Dept, PMI2), 329-333, OLD STREET, LONDON, E.C.I.

P. P. 411111640NENTS LTD. --
(DEPT. MI2), 219 ILFORD LANE, ILFORD, ESSEX. Te'ephone ILF 0295

XMAS BARGAINS
RECORD PLAYER CABINETS, 39/9. Latest
contemporary style, rexine covered cabinets, in
two tone colour scheme. Hinged clipped lid.
Carry handle. Space available for all modern
Amplifier and Auto Changers, etc. Slightly
store soiled. Post and Packing 4/6.
SOUND AND VISION STRIPS, 10/6. S/het.
Takes 6-EF9I, I -6D2, I -6E14. Valves extra.
Not tested. P. & P. 2,'6.

PLESSEY SOUND AND VISION STRIPS,
2516. S'het. Takes 6-6F1, 2-6D2, Valves extra.
Tested. P. & P. 2/6.

A CHRISTMAS GIFT
RECORD PRESENTATION CASES. Beautifully
made. Leatherette covered in various colours. Hinged top
for easy access to record. Plated clip fasteners. Strong
modern case covered in hardwearing real leatherette.
Quick reference, numbered index. To carry all your records.
SIZE ]2in. Holding 40 Records, 46/ -

SIZE ]2in. Holding 25 Records, 32/6
SIZE 7in. Holding 40 Records, 32/6
SIZE 7in. Holding 25 Records, 31,' -

Postage and Packing 2/6 extra.

Sin. P.M. SPEAKERS, 5,9. A bargain offer but limited
quantity of these modern type speakers. All tested and
" Money Back Guarantee.- They have a slight cone fault
which is repaired, not affecting the quality. P. & P on 12/6
on 2 3/6. Also an 81n. P.M. SPEAKER, 8/9. An ideal gift
if fitted in small cabinet. Complete with O.P. Transformer
fitted, 10.'-. P. & P. 2/9.

EXTENSION SPEAKERS, 19/9. Attractive cabinet.
Complete with 8in. P.M. Speaker, flex and switch. Standard
matching to any receiver 2-5 ohms . Size: I lin. x 131in. A
nice present and a real bargain. P. & P. 316.

POWER PACK AND AMPLIFIER, 19/6. O.P. stage, 6V6, smoothed H.T.
350 v. at 250 mA. O.P. Trans. choke, 6.3 v. at 5 amp, 6.3 v. at 4 amp., 4 v. centre -
tapped. P. & P. 3/6.

MAINS POWER TRANSFORMER, 15/6. 350-0-350 v. 250 mA. 6 v. heaters at
5 a.. 4 v. at 5 a. isolated. Prim. 200-250 v. Drop through type. 41in. x Sin. x 5in. P. &
P. 3/9.

MAINS POWER TRANSFORMER, 116. 350-0-350 v. 250 mA. 22 v. at 0.3 a,
6.3 v. at 4 a., 6.3 v. at 0.08 a., 4 v. centre -tapped. P. & P. 3/9.

STAMP FOR CATALOGUE. REGRET U.K. ONLY
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RAWLPLUG

DUNS
UNIVERSAL

ADHESIVE

LI.NSULATINi

C1.411.04 TILE CEMENT
RAWLPLUG

k'
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Rawlplug DUROFIX
in the new LARGE TUBE

Repairs crockery, glass,
earthenware, leather,
cloth, sports goods, toys
plastic, wood, etc., etc.

ACTUAL SIZE

A LIQUID CEMENT possessing very
strong adhesive qualities. For re-

placing tiles to walls, floors, fireplaces,
hearths, curbs, etc. in kitchens,

lavatories, bathrooms, halls, bedrooms,
reception rooms, etc.

Large Tubes I /3d. ; lb. Tin 2/9d.

SOLDERING IRONS
MAKES SOLDERING CERTAIN AND SIMPLE.
This is a guaranteed electric tool which will
pay for itself many times over by repairing
and giving longer life to metal household
goods. In the workshop it is indispensable.

Supplied with Standard Bit 32/6d.. Hatchet or Pencil Bit
33/6d. Voltages 100/110, 200/220, 230/250. Universal A.C./
D.C. 6 months guarantee.

A COMBINED SOLDER AND FLUX which
i s non acid but easy flowing. It is the
best quality obtainable today and
highly recommended. 9d. per card.

PLASTIC METAL
A SCIENTIFIC PREPARATION IN PASTE FORM, which
can be applied in a few seconds and dries in a few
minutes. You can make quick repairs to many
household metal articles but it is not suitable for
electrical or wireless connections..

Handy Tubes 101d.

0604

Durofix is the most efficient all purpose adhesive you can buy.
It is transparent, heatproof, waterproof and insulating. For
quickly and securely sticking anything to almost anything
there is nothing to equal it. For electrical repairs it is safe, for
repairs to sports goods it dries absolutely hard and non -tacky,
for repairs to china, crockery, earthenware, glass, etc., it is
unequalled because it is not affected by washing in hot water.
With this new large tube at the handy price of If- you are
prepared for every household repair. Get one from your
dealer today in the new design carton as illustrated.

DUROFIX IS AN ALL BRITISH ADHESIVE

AND THE BEST OF ITS KIND

Tubes* and 1/6d. Commercial Size Tube 5/-

4- lb. Tins 2/9d., 1 lb. 10/6d.

Durofix Thinners 1/6d. per 2 oz. bottle

APPLIED LIKE PUTTY
DRIES LIKE WOOD

Can be cut, planed, polished and
painted like wood. Will take nails and
screws like wood. It does not blister,
crack or decay. Rawlplug Plastic
Wood is actually the best quality
product of its kind on the market.
Natural, Oak, Mahogany or Walnut.
Large Tubes 1/.. Tins: lb. 2/3d.,

lb. 3/9d., I lb. 6/6d.

*44111.'

N DUROLASTIC
ELASTIC SEALING COMPOUND. Forms

permanently elastic waterproof joints with
great adhesive qualities to any dry surface.

Resists vibration or shock and will not break
away with expansion or contraction. Non -

crumbling, non -staining, does not exude oil. Can
be painted. Ideal for boat builders.
Very Large Tubes I /9d. Complete with roll -up key.

S AMP, 10 AMP AND Is AMP WIRE for lighting.
heatMg and power respectively all wound on
one card for convenience. Instructions are
printed on the card which is punched for
conveniently hanging near the fuse box.

3d. per card.

DURIUM GLASS DRILLS
For drilling glass, pottery, vitrolite, etc.
with a hand or slow speed electric drill.
The arrow head has the angles ground to
the best degrees for quick clean penetra-
tion and long life.

Sizes from r to f" dia. in handy tubular
containers. Prices from 6/6d. to I0/3d. each.

UNDILUTED ANIMAL GLUE OF INCOM-
PARABLE STRENGTH. Ready for instant
use for the many purposes for which
an extra strong glue is needed. Wood,

cloth, fabric, felt, leather and any greaseless surface can be
stuck with Duroglue.

Large Tubes lb. Tins: lb. 2/6d., I lb. 4/9d.

ONLY NEEDS MIXING WITH WATER AND HARD-
ENS VERY QUICKLY. It will repair all articles
of metal-iron, brass, steel, copper, lead,

aluminium. etc. --whether used hot or cold. When set and
hard it will withstand fire, water. steam, ammonia, oil,
petrol, and high pressures. I /9d. per Tin.

ALLOY CHISELS
These chisels are made of self -tempering
chisel steel and hold a good cutting
edge which only requires occasional
re -grinding. They will be found
particularly useful, apart from ordinary
trade uses, on all kinds of construe-

ional and maintenance jobs. The chisels can be sharpened
with a second cut file.

Useful coppered steel wire g' 'saddle'
type staples with fibre insulation for
securely fixing trailing wires for electric
bells, fires, telephones, radio and other
domestic and workshop equipment:
Sold in handy packets of 24 at 9d. per
packet. White, Yellow or Brown.

Rawlplug Fixing Devices, Tools and Products are obtainable front Ironmongers,
Hardware Dealers, Builders Merchants and Stores everywhere. If you hare any
difficulty please send details of your requirements to us and we will help you.

THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, S.W.7



122 NEWNES PRACTICAL MECHANICS December, 1958

VALUABLE NEW HANDBOOKfair TO AMBITIOUS

1I-KEE ENGINEERS
Have you had your copy of " Engineering Opportunities" ?
"Ale new edition of " ENGINEERING OPPORTUNITIES "

now available-without charge-to all who are anxious for
a worthwhile post in Engineering. Frank, informative and
C3mpletely up to date, the new " ENGINEERING OPPOR-
TUNITIES " should be in the hands of every person engaged
in any branch of the Engineering industry, irrespective of age,
experience or training.

We definitely Guarantee
" NO PASS-NO FEE "

This remarkable book gives details of examinations and courses
in every branch of Engineering, Building, etc., outlines the
openings available and the essential requirements to quick
promotion and describes the advantages of our Special Appoint-
ments Department.

 WHICH OF THESE IS
YOUR PET SUBJECT ?

MECHANICAL ELECTRICAL RADIO
ENGINEERING ENGINEERING ENGINEERING

Gen. Mech. Eng.-Alain- Geri. Elec. Eirg.-Eleinen- Gen. Radio Eng.-Radio
tenonce - Draughtsman- tory & Advanced Elec. Servicing. Maintenance &
ship --Heavy Diesel-Die Technology-Installations Repairs-Sound film Pro -
&Press Tool Work-Weld- Draughtsmanship-Supply jection - Telegraphy -
ing-Production Eng.- -Maintenance - Design Telephony - Television -
Jig & Tool Design-Sheet -Electrical Traction - C. & G. Telecommunica-
Metal Work-Works Man- Mining Electrical Eng.- tions.
agement - Mining - Re- Power Station Equipment.
frigeration-Metallurgy. etc.

BUILDING
AUTOMOBILE CIVIL Gen. Building-Heating &

ENGINEERING ENGINEERING Ventilation-Architectural
Gen. Automobile Eng.- Gen. Civil Eng.-Sanitary Draughtsmanship - Sur -
Motor Maintenance & Eng.-Structural Eng.- veying - Clerk of Works
Repairs - High Speed Road Eng. - Reinforced - Carpentry and Joinery
Diesel-Garage Aingment. Concrete-Geology. -Quantities - Valuations
WE HAVE A WIDE RANGE OF AERONAUTICAL COURSES AND
COURSES IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,

G.P.O. ENG., TEXTILE TECHNOLOGY, ETC., ETC.
One of these qualifications would increase your earning power

WHICH ONE ?
A.M.I.Mech.E., A.M.I.C.E., A.M.I.P.E., B.Sc., A.M.Brit.I.R.E.,
A.F.R.Ae.S., A.M.I.M.I., L.I.O.B., A.R.I.B.A., A.M.I.H. & V.E.,
M.R.San.I., F.R.I.C.S., A.M.I.E.D., CITY & GUILDS,
COMMON PRELIM., GEN. CERT. OF EDUCATION, ETC.

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, COLLEGE HOUSE,

29-31, WRIGHT'S LANE,

KENSINGTON, W.8.
Phone : WEStern 9861

WHAT THIS BOOK TELLS YOU

* HOW to get a better paid, more
interesting job.

* HOW to qualify for rapid pro-
motion.

* HOW to put some valuable
letters after your name and
become a " key -man " . . .

quickly and easily.

* HOW to benefit front our free
Advisory and Appointments Depts.

* WHERE today's real opportunities
are . . . and HOW you can take
advantage of the chances you
are now missing.

* HOW, irrespective of your age,
education or experience, YOU
con succeed in any branch of
Engineering that appeals to you.
144 PAGES OF EXPERT

CAREER -GUIDANCE

You are bound to- benefit from
reading "ENGINEERING OPPOR-
TUNITIES," and if you are earning
less than km a week you should send
for your copy of this enlightening
book now-FREE and without obli-
gation.

To B.I.E.T. 410A, COLLEGE

HOUSE, 29-31, WRIGHT'S LANE,
KENSINGTON, W.8.

Only ,2,1,stamp t
needed if
pasted in an

unsealed envelope -

Please send me FREE and without
obligation, a copy of " ENGINEERING
OPPORTUNITIES." I am interested in
(state subject, exam., or career)

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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FAIR COMMENT
THE CAR OF THE FUTURE

ALTHOUGH this year's Motor Show did not disclose any startling change in
design, it did exhibit certain tendencies from which we may be able to
discern the car of the future. The motor car has evolved from the

horsedrawn carriage, and whilst many of the earlier features of carriage design
have now vanished from the motor car, some still remain, notably the leaf -spring
suspension system, which is crude. The old wooden bodies fixed to body irons,
the old-fashioned diamond and box pleated upholstery with old-fashioned
upholsterer's springs, windows which were lowered and raised by a strap, leather
hoods, wooden wheels, to mention but a few of the items, have vanished and have
been replaced by the modern steel body of welded construction. Sponge rubber
for the upholstery has replaced horse hair and springs and external shapes of body
have taken on a more streamlined form. The shoe brake now has a competitor in
the form of the more expensive disc brake, at present only fitted to the more
expensive cars, and automatic transmission will eventually replace the manually
operated gearbox. Power steering is coming to the assistance of drivers of heavy
cars. It is a somewhat surprising fact that pneumatic tyres were introduced to
make mechanically propelled vehicles more comfortable. They have, however,
only been regarded as an addition to the leaf -spring suspension system. No one
hitherto has thought of applying pneumatics to suspension.

The inefficiency of the leaf spring is obvious from the fact that in all cases to -day
large section pneumatic tyres must be used in connection with it, plus, of course,
shock absorbers to damp out vibration caused by the road surface. Air suspension
is already being used in America on long-distance coaches. Such a system is easily
installed and provides a constant frequency spring. They also maintain a constant
standing height of the vehicle, irrespective of changing loads. It can be accommodated
in the space at present allotted for leaf springing or coil springing. One leading
tyre manufacturer in this country is developing the air spring. The suspension
system is supplied with air from a compressor. If air is good enough for tyres,
which after all carry the main load of the vehicle, it should be equally good for
suspension. Leaf springs cannot be properly lubricated, they tend to settle and
they cause squeaks and rattles, whereas air is silent. The car of the future will
undoubtedly, therefore, have air suspension, smaller section tyres, power steering,
automatic transmission and possibly a steering system which will enable the cars
to travel crab -wise for parking in restricted spaces. For obvious reasons, the jet
engine cannot replace the piston engine on motor cars. The heat problem alone
cannot be satisfactorily resolved, present road surfaces would not stand up to it,
and there is, of course, the problem of silencing the engine. These pending
improvements were not readily visible to the eye at the Show, where manufacturers
concentrated too much, in our view, on colour schemes.

THE " P.T." AND " P.W." FILM SHOW

READERS of this journal are invited to apply for a free ticket for the film show
which we are arranging in conjunction with Mullards Ltd., to be held at

Caxton Hall, Westminster, on January 22nd, 1959. Three films will be shown
dealing with the Principles of the Transistor, the Manufacture of Junction
Transistors and a more general film in colour entitled " The Conquest of the
Atom." There will be an interval for refreshments which are also free. I shall
be in the chair. Applications for tickets should be sent to the offices of this journal
marked " Caxton Hall " in the top left-hand corner of the envelope.-F. J. C.

The January, 1959, issue will be published on December 31st. Order it now!
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Row to Make a Billicuictrai3k
By J. W. Nicholls

Size is Determined by the Playing
Space Available

THE table described here has been made
to the proportions of a full size one,
but for balls Iin. in diameter. It is the

height of the cushions that affects the size
of ball to be used. It is not really important
for the overall size of the table stated to
be strictly adhered to, as an inch or two
out is not of any great disadvantage for
home entertainment.

All the materials required are readily
available. The baseboard, for which
laminated board is recommended, could
also be made of lumber board, or kin, or
thicker hardboard supported underneath
with strips of 2in. X tin, wood. Timber
for the sideboards should be of a kind that
can be polished or varnished, which although
not really necessary, puts a finish to the
final job that is worth the extra trouble.
Any kind of wood will do for the cushions
as these are completely covered. The cloth
for which proper billiard table material is
naturally best, but which is also very
expensive, can be of the green felt sold for
covering card tables. The metal strips (see

MATERIALS REQUIRED
TIMBER -6 pieces 26fin. 2in. x tin. for the

sideboards. 6 pieces 26Nn.: I in. x if in. for
the cushions. r piece laminated board 5ft. x 3j f in.
for the base.

FELT -3 yards 3ft. wide.
POCKETS-Bought or made from any material,

6. They should be about 6in. wide sloping to
;in. deep in front and 6in. at back.

RUBBER -6 strips 28in. long - in. in.
SCREWS -1 doz. of ufin., 3 doz. of zin., 2 doz.

of 'in.
METAL STRIPS -6 about join. long.
TACKS-;lb. in. long.

Fig. 2) to hold up the
pockets can be of any kind
that can be bent yet remain
fairly firm, Quarter -inch
brass rod or aluminium rod,
flattened at the ends to take
the screws, is ideal and more
suitable than the flat strips
shown in the sketch. The
rubber for the
cushions must not
be too hard,
usually a rubber
merchant will be
able to recommend
the right kind.

Making the Base
Draw a portion

of a circle at each
corner of the
laminated board
with a compass set
at 24in., and in the Fig.
middle of the two
long sides a half
circle with the compass set at Cut
these out with a keyhole saw and
sandpaper smooth. Slightly chamfer the
top edge all round the board including
the cut-outs, This is to prevent tearing
the cloth when stretching it over the sides.
Drill holes for the screws lin. from the
edge and din. in from each cut-out and
countersink them on the underside.

Lay the base aside for the time being and
make a start on the cushions.

L
Showing tabia made up

Metal strip /0"long
Cush 'ons

/41"x /14"
Debate V4"wide

3/8'cleep

ie cut -away
t snow rubber

strip

1Showing make up of corner

Sideboards
2'-21"x 2"x I.

Fig. 2.-An exploded
view of the table, assembled
view and corner details.

j
I.-The completed
billiard table.

Making the Cushions
Round off the ends of the six pieces of

264in. X Iein, X 'kin. wood, and then
cut a rebate in the front top edge and
round the rounded part din. wide and kin.
deep. This is to accommodate the rubber
which top and
project over the bottom edge of the rebate
by kin. Stretch the rubber slightly and fix
it with a nail at each end. It can also be
glued on, although this is not strictly
necessary as the cloth will keep it in posi-
tion. Any surplus at the ends should be
cut off.

Put the cushions into position on the
table and screw them to the base with the

,in. screws. Each curved end should meet
and slightly overlap the cut-outs on the base.

Sideboards
Place one against the outside of the

cushion, keep it level with the top and
mark it for screwing into both cushion and
base. Drill the holes (three to each),
countersink them, and fix into position with
the zin. screws. Repeat this procedure for
all the cushions. Now number each sec-
tion, i.e., each cushion, sideboard, and its
position on base are given the same number
-and then take it all to pieces. Varnish
or polish the three outside edges only of
the sideboards.

Putting on the Cloth
Prepare the base for covering by first

filling in any large crevices which might be
in the wood with plastic filler, and lightly
sandpaper the whole surface.

With the aid of another person, stretch
the cloth as tightly as possible over the base
and tack it to the edge of one long side
with tacks about tin. apart (but not in
the pockets). Pulling tightly across the
table repeat the operation on the other side,
then still pulling tight, tack down the ends
and cut off the surplus. Now pull the cloth
tightly into each of the cut-outs, tacking
it on the underside of the base. Because
the cloth has plenty of stretch in it it will
fit quite snugly round the curves, and
creases at the ends will be covered by the
sideboards,
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Covering the Cushions
Tack the cloth along the bottom, pull it

round the front, over the rubber, and tack
it to the back. Pull the ends round the
curved part, stretching it tight and getting
all the inevitable creases at the back where
it must be firmly tacked. It is as well when
doing this to mark the number of the
cushion on the cloth with a piece of chalk.

Reassemble all the parts; then turn the
lot over and cut off any surplus material
that might show hanging down between
cushions and sideboards.

The Pockets
The metal strips for the corner pockets

must now be bent so that the straight por-
tions are at right angles to each other and
screwed on to the ends of the sideboards,
either on top or on the top edge of the
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sides, as shown inset in Fig. 2. The bags,
of course, should be slipped on to the strips
first; if they are home-made, a simple seam
in the top is necessary. The other sides of
the pockets are tacked round the cut-outs on
the underside. For the centre pockets a
straight piece of metal can be used, but
they look better if a slight curve is made
in them; the curve starting at one cushion
and finishing at the other. They are all
fixed in position with in. screws.

Marking the Table
The baulk line should be drawn with a

black pencil crayon /21in. from one end
and the top spot 51in. from the top cushion.
The " D," a half -circle with compass set at
5in., should be cut out of cardboard and
drawn round when centred on the baulk
line. The centre snot should be in line
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with the middle pockets and the pyramid
spot exactly halfway between the middle and
top spots. It is possible to buy proper spots
made of silk to stick on.

With a clothes brush remove all dust from
the table. Heat the iron used for the family
wash, getting it as hot as poSsible without
any danger of scorching (try it first on a
piece of surplus material) and iron the table.
Take the iron from top to bottom of the
table, moving it the way the nap of the
cloth falls and repeating the process until
the cloth is ironed all over.

The table is now finished and merely has
to be set up on the kitchen or other firm
table, made level by packing it with bits
of cardboard where necessary. If a spirit
level is not available, put some balls on the
table and see which way they run, then
pack it underneath until they remain still.

A Small Garden
It is Intended to be Both a Wind Direction

Indicator and an Ornament
WHEN finished this simple windmill

(Fig. /) can be mounted on top of
a summer house or other suitable

place in the garden.
For the arms which carry the sails, take

two rein. lengths of lin. by gin. stripwood
and with a chisel pare away one edge at

Fig. s. -A per-
spective view of
the completed

windmill.

each end, as shown at AA (Fig. 2). The
bottom edge is removed on the left, and
the top edge on the right of each ann. At
the back of one arm, in the centre, cut a
slot in. wide by 3/i6in. deep. Make a
similar slot in the other arm from the front
as at B.

The Sails
To make the sails, cut out with a fret -

saw four pieces of thin wood to the sizes

/2"

Fig. 2.-The sail arms.

7"Long

Described

1)

James Coe

given at C (Fig. 3) and round off the two
corners at the wide end. Pieces of kin fret -
wood can be used for the sails and the tail,
D (Fig.. /). Each sail is fixed to a bevelled
part of an arm by three brass screws. The
arms can now be pressed together at the
centre joint and then screwed to the end
of a cotton reel, which forms the hub, E
(Figs. s and 4). The hole in the reel is
continued through the centre of the arms
to take a thick wooden knitting needle, about

dia. This forms the windmill shaft
on which the hub revolves.

The Base -piece
Cut the base -piece, F (Fig. 3), out of

F

45-A
Is

l2"-Pm

wood in. thick, and screw on to this from
underneath two pieces of f in. wood, zin.
wide and rein. high, in the positions indicated
by the dotted lines. Make a hole through
the middle of each piece of wood to take the
shaft, which is held firmly in place by two
screws, G .Fig. 1). The wooden head of the
knitting needle keeps the arms and the hub
from slipping off the shaft.

The tail -rod, H (Fig. 3), is 7in. of -Air.
stripwood, cut away for part of its length
to take the tail -piece, D (Fig. /), and fixed
in place by three countersunk screws.  The
other end of the tail -rod is fixed to the
base with two screws.

Mounting
To mount the windmill ready for work-

ing, make a hole, K (Fig. 3), in the base -
piece to take a stout round -headed screw,
which can be driven into the top of a long
post in the garden, after slipping on a large
washer under the head of the screw. This
screw, which forms the pivot, must be driven
just sufficiently to allow the base of the
windmill to turn easily. Another way is to
use a short post about nin, long supported
by wooden angle -pieces on a baseboard, as
shown in Fig. r. The baseboard can then
be fixed in place on the top of a shed or
outhouse.

Fig. 3 (Left).-Details
of the platform and the

sails.

Fig. 4 (Righ,).-Fixing End of
the arms to the hub. cotton

reel Id
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Pape Decorations for Christmas

. =..."'"  t -

- ,

By S. T. Nicholas

=

Chain Decorations, Cut-out Shapes and Chinese Lanterns
Fig. 3. - (Right)
Examples of re-
peat ed cut-out

shapes.

THE ever popular and gay chain
decorations may be made up in
several attractive ways and some

methods are illustrated. The brightest
colours are best and strips in suitable
size may be cut for the various styles
o; loops, pull-outs, garlands, chains, concer-
tinas, bells, lanterns, fans and many other
kinds of continuous decorations for the
home and club upon festive occasions.

Scored along the narrow
way and folded, they give
more finish and appeal
than the flat chain papers
normally made up. Strips
may be cut from off -cuts
from other work and these
should always be saved for
other smaller kinds of job.

Fig. r . -An
example of
the Chinese

lantern.

A hand cutter will enable the worker to
mass-produce suitable quantities of cut
strips. The cut strips may be put
together in all kinds of interesting
forms, some of which are shown in
Fig. 2. They can, for instance, be folded
to give the formation of a continuous chain.
The concertina will need two long continu-
ous strips of coloured paper and these are
affixed at one end to form the letter " L "
and the tipper section is then folded into
the lower section, square by square, making
the well known concertina bellows which,
when extended, give the effect of the instru-
ment itself. Serrated edges to the cut strips
make the decorations all the more exciting.

The garland style is obtained by sticking
units of four pieces together in a long con-
tinuous length and this style of chain folds
and opens up as required rather on the lines
of the shop garland made up professionally.

Fig. 2.-Several types of the ever -popular paper chain decorations for
club and home.

Flanging shapes, circles, stars, finely cut
strips, fringeing and toothing of paper and
other styles may be used to further decorate
the long chain. The use of metal paper, in
gold or silver, available from handicraft
shops, will assist in producing really attrac-
tive decorations, chains and motifs.

A Hanging Lantern
The design in Fig. r is easy to make up.

A rectangular piece of thick paper, white or
coloured for decorative use, is rolled into a
plain tube, and another rectangular piece of
paper is cut and afterwards rolled. The
former supports and holds the shape of the
latter, which is an oblong of size to suit
the lantern: it is carefully cut out and
ruled with horizontal lines which are half
scored and with vertical lines, afterwards
cut through the paper. The scored and cut

(Concluded on page 136)
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livailfivor-Operateabuntersakm
Describing Comsti tiction of a Photo,transistor

Light>operated Changc-over Switch
BASICALLY this is a unit which will

switch on, or switch off any external
circuit when a light beam is either

made or broken as required. Provision is
made for minimum current being drawn
when the unit is in its usual condition, be it
dark or light. It can be the basis of alarms,
counters, and secret or novelty devices.

Readers may make this unit up in any

Front(4/4'sottwood)

1-ble tor lens

-Base(3/4"softwood)

Peac(3,18"PlYwood)

-/B Switch ho/es

0 0 0 0
0

4" 4%2'-
Die holes

Fig. 13.-Details of the wooden base and front and hack of
the unit.

shape provided the lens system is correctly
aligned and focused as there are no feed
back or other troubles associated with radio
circuits. The layout given works well and
is easily made by the most inexperienced.
It is possible to make the unit appreciably
smaller but some skill would be required.

The completed unit is shown in Fig. 14.

By 1E. V. King
Details of the lens mounting
are shown in Fig. 17.

Before the components
are mounted it is necessary
to carry out minor modifica-
tions on the relays, and

details for this
are now given.

Primary Relay
No.
Any delicate type operating

on a few mA would do but the
coil resistance should not be
too high or there might be
danger of harming the OCP7I
with high induced voltages,
especially if modulated light fell
on the unit.

The author found that a
relay with about 2,0oo 2 coil
resistance was very satisfactory,
and a Siemens Relay of 500

Fig. t5. - (Right)
Chassis construction
and main com-

ponents.

Preparing the Base and Lens Mount
The prototype was made up on a wooden

base with a metal cover, but all metal could
be used by those used to metalwork. If the
unit is to be situated in much infra -red
radiation, wood has an advantage in its
thermal insulating properties.

The base is cut out, taking care to keep
the end square in each direction. The front
and back are made as shown in Fig. 13,
using the parts given in the list. The lens
is mounted in exactly the same way as the
one in the lamp house and in the position
shown in Fig. 14. The front and back
are then fixed to the base using long thin
screws to avoid splitting the wood.

' R2

Switches

Junct,on
boxes

Fig. t4.-(Left and
below) Two views
o f t Ii e completed

unit.

Part 2

plus loo 12 ( ,000 2) also worked, but
needed more careful adjustment. The more
delicate the relay, the less current required
to operate it and the more sensitive the unit
when completed. In any event the total
resistance of the relay, if it is less th
2,000 12, should be made up with a series

Transistor in tube
on stn"?` wire /e95

C2 Lens

a

Re/ay No 2

Relay NoINIS

Bettery(pp/)

Battery clamping strip

resistor of 1 -watt to prevent any possibility
of thermal runaway in the transistor.

A P.O. type 3000 with a resistance of
some 30 or 4oK, with sufficient batter.
voltage, should work, but the author did nct
try one as he considered the possibility ot
transistor damage too great.

A useful relay of only too 2 is available
from Messrs. H.
English of Brentwood.
It is advertised to
work on r mA and on
test worked well on

mA and fell out en
mA. It was tried

in the prototype and
worked very satisfac-
torily. It is cheap at
75. 6d. and is used in
one of the photo-
graphed pieces ot
equipment. A resis-
tance of 1,90o 2 must
be placed in series
with the coil. The
contacts equivalent to
" A " and "B" of
Fig. 16 have no tags
or terminals so the
author put tags under
the locking screws.
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Co,ract 8
Armetv,e
Roo contact- C

'':antact

A Aqp.,5ter

B adjuster

Tension SC, e.
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7. Contact "B" is adjusted until it is

Cats in se.nes about .005in. away from the armature.
8. If adjusted correctly, the milled tension

screw is not used although it can be
adjusted to alter the armature spring con -

Tension spring ditions.

Fig. i6.-The primary relay modified. Note
the two joined tags. This is necessary where the
coils are not in series. Most units are already

so wired.

Relay No. i. Examination and Test
It is assumed a Siemens H.S. type is used.

If a new device to the reader, examine it
in conjunction with Fig. s6, which shows
the modified unit.

The two coils are in series and when
carrying current cause the armature to con-
tact on " B ", when no current is flowing
the armature springs back to contact on
" A." There is a screw with a milled edge
which acts as an adjuster of the spring
tension, and the contacts " A " and B
may be adjusted by loosening off the locking,
screws shown.

All surplus equipment should be tested
before use. Connect the ends of the coils.
(which finish at tag strips) to a D.C. source
of 12 or 20 volts. The armature should
move smartly over. It will probably work

.on 9 volts if very. carefully adjusted.

Modification of No. i Relay
The H/S relay may be made to work well

on i mA with care and on 2 mA very
easily by carrying out this procedure:

1. Undo the two screws holding the
armature clamps , in Fig. 16. Remove
armature assembly.

2. Slip out the tension spring which is
not required and not shown in Fig. 16.

3. Refix armature, leaving screws semi -
tight. Hold points on the armature in line
with " A " and " B " and do screws up
tight.

4. Loosen off the milled tension screw
and the contacts " A " and " B."

Look down on the relay from over-
head and make sure that the armature is
parallel to and only about 1/64in. away
from the magnet poles. If it is not, it
must be removed and bent into such a
position and refixed. A few trials will prob-
ably be necessary.

6. Only when the latter operation has
been carried out must the contact " A " be
slowly screwed up until it just pushes the
armature .00rin, or so nearer the magnets.
Contact " A " is then locked.

hcident
light

x dia. of lens -
:ens y dia. of /ens +

z die of lens 1 -
Tinplate

Panel pins

Fig. 17 -Details of the lens mounting.

Armature
clomp

a

Checking Relay No. I
Connect up the rela!,

as shown in Fig. 18.
Set the 5K potentiometer
to minimum resistance
and switch on. The relay
armature should move
over. If it does not, the,
operations above de-
scribed have not been
done correctly or the
coils are faulty. Now
slowly increase the resist -

A ance in circuit switching
on and off all the time to

make sure the armature responds. When
the armature eventually , refuses to move_
try very careful adjustment of the screws

A " and " B." Try moving them half a
turn both in and out as the resulti are often
the opposite to what one would expect.

5 K pot

Switch
Tag D

Armature

.Pelay co,/s

Tag

Fig. i8.-Relay test circuit.

Using this procedure it is possible to get
these relays to work on under 1 mA, but
aim at it working on xl or 2 mA and falling
out in the first instance on 4 mA.

If no milliammeter is available, the relay
may be worked off an old type grid bias
battery, with no resistance and gradually
tap down until the relay will work off
volts (21 mA will flow). This will be satis-
factory,4but try and get it to work off 3 volts
(11 mA will then flow).

2Make sure the contacts " A " and "B
are actually making and breaking as further
adjustment on the made-up instrument is
rather difficult. Clean the points by draw-
ing some clean drawing paper through them.
Replace the cover until the relay is actually
required.

The points are made to take a current
of about 25o mA but only 20 mA maximum
is in fact taken, so they will be almost
everlasting.

Secondary Relay No. 2
If you have purchased one new, this does

not require modification. A great financial
saving is possible as these relays are avail-
able as surplus for 2s. 6d. and are fitted with
dozens of contacts. Most of them are
not required and could be left in situ, but
extra current is then required to provide a
satisfactory contact pressure.

The prototypes use relays purchased from
Messrs. ,Annakin. See Fig. 19. It is' not
known of what metal the contacts are made,
but if heavy switching is required, they
should be of nickel silver. when currents of
over 5 amps. may be drawn. Normally,
however, about i amp. is reasonable.

Assuming you have the relay mentioned,
check the resistance printed on the coil.
Press the armature manually on to the
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Parts are Required :
Softwood about tin. thick ; 71in. 4in. for the

base, 4.1in. v 4in. for the front.
Plywood - about 3,8in. thick ; one piece for the

back Olin. >Am., or use same wood as front
panel and recess components.

Tinplate, Aluminium (not dural) or iron sheet
(oil drum) one piece t Sin. 8 $in.

Relay No. t (Delicate). Siemens type, High Speed
toDoo ohms plus r,000 ohms obtainable surplus
from Lyons Radio, 3, Goldhawk Rd., W.12,
L. Wilkinson (Croydon) Ltd. Dependable
Radio Supplies, i2a, Tottenham: Court Road,
W.I., Huggets Ltd., 2, Pawsons Rd., Croydon
or new from Messrs. Keyswitch Co., Wao.

Relay No. 2 (Heavier). P.O. Type 3,000, coil 200
ohms, only one make and one break or one
change over is- required. Unwanted contacts
may be removed. Obtainable surplus from
Messrs. Annakin, 25, Ashfield Place,Otley,
Yorks, or Messrs. W. A. Benson, 136, Rathbone
Rd., Liverpool, 15. New from Messrs. Key -
switch Co.

Si. Single pole one-way toggle switch (TPIW).
S2. Double pole throw over toggle switch (2P2W).
Tr.r. Converted Red Spot or Mullard OCPpi

transistor.
Junction boxes or tag strips. Two are required
of two terminals each, or one with four terminals.

Covers are required if external circuit carries
high Vatage. -

Resistors (all J watt, so ").
Rt i5o9, R2 47/2, R3 470, R4 47/1.
Condensers, CI, C2 and C3 all .1 itF 5oov.

working.
Battery, Ever Ready, Transistor Type PPE,

6 volts.
Battery Clips. Removed from old battery or

obtainable from Messrs. Electronics (Fleet
St.) Ltd., 152/153, Fleet St., E.C.4.

Lens. Larger the better but of short Focal
length. Use the same one as in lamp house.
Nos. 24 or 65 from Messrs. H. English are
very suitable.

magnet and observe the operation of the
contacts. Pick out any two pairs of contacts,
one of which closes and the other opens
when the armature is moved. Make a note
of them for retention in the instrument.

Removing the Unwanted Contacts
If you are not fussy about appearance

simply snip off the unwanted contacts with
tin snips. Make' sure the pieces left do
not short on to the wanted contacts. If
this method is used you have no reserve

Fixing screws

m

insulator stack

Pushing bar

Contacts

Fig. 19.-The modified P.O. relay.

t-- Bend to 90'
, I

I 105Yor" 1
Posaions unimportant! fig I

%761-

1J4 14"
20.-The P.O. relay elclia charaxe

mounting bracket. (for dowel)

contacts should they burn out or be other-
wise damaged.

Otherwise proceed as follows:
i. Refer to Fig. 19 and remove the

three retaining screws m, n and o.
2. Remove the same screws of the other

bank of contacts which are not visible in
the diagram.

3. Remove the banks complete.

:I 0

F

'Pt

Fig.
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4. Pick out the necessary leaves and
insulator blocks.

5. Cut the insulator tubes to the neces-
sary size using a hack -saw or file. These
are the tubes which sleeve the screws m,
n and o.

6. Replace n and screw it up tight.
7. Replace the stack on the relay and

tighten m and o.
8. Carefully bend the contact strips so

that j and h are in contact in the static
position and 1 and k in the energised
position, and vice versa with both contacts.

9. Check that a very light finger pressure
on the armature will operate the points.
If too much pressure is required bend the
strips k and, at push rod end. to relieve it.
, to. Check that the relay will work easily
on 4) volts fed to the coil contacts. Try
the relay in all positions.

Warning
Do not screw in m, n and o too far so

that they foul the coil windings, and do not
bend the strips if you ought really to have
fitted more insulator blocks to keep them
all parallel.

Mounting the Relays
When completed they are mounted in the

positions shown in Figs. 14 and 15.
200.st

0
W;')

--J

Dowel

._ Mounting
WOOden base : bracket

Fig. 21.-Mounting details
of the P.O. relay.

Fig. 22.-Rear view of the unit.

Relay No. t is mounted by removing the
cover (slides off) and removing two of the
screws which hold the Paxolin to the base.
Nuts and bolts or wood screws will then
hold the Paxolin to the base as well as fix
the unit down.

Relay No. 2 is mounted sideways with the
aid of a special bracket made out of a piece
of mild steel (used for mending the corners
of broken windows, etc.), obtainable from
any ironmonger. Full details of it are given
in Fig. 2o. Except for the distances between
the holes, the measurements are not critical
Fig. 21 shows the method of mounting on
the bracket.
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Note that the central dowel of the relay
is never touched and fits easily through the
large hole in the mounting bracket.

Mounting the Other Components
The components are mounted as shown

in Figs. 14 and 15.
The junCtion box (or boxes) position is

given in Fig. 22.
The positions of condensers and resistors

are in no way important so long as shoats
cannot develop. The battery is clamped
down with a thin metal strip or strong
rubber band.

The transistor is mounted in the same
manner as the bulb in the lamp house as
described last month, and is mounted as
nearly as possible at the focal point of the
lens. This may be found by holding the
apparatus up to the sun and getting a spot
image of the sun on a piece of paper. Never
do this with the actual transistor in position.

Wiring
Be careful not to get the hot iron near

the transistor. It is a good plan to wire up

Lens

Fig. 23.-Basic photo

(oo of

Cylinder black
on inside
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8%7

Fig. 24.-Details of the cover.

this switch for maximum economy, set it so
that the second relay is in the out, non=
energised position for the bulk of the time.

On A.C. the condensers C, and G are
omitted.

Switch Setting Data for Economical
Operation

Switched Cie -Curt
41)

R..f 2

C2

Switched circuit

Code for OCP 7/

EB C
or red spot

transistor " throzvover" switch.

according to Fig. 23, leaving out all resistors
and condensers except RI in the first
instance, when the unit should work.
Finally, to prevent sparking at the contacts,
the condensers and resistors may be added.

Testing the Instrument
Place the lamp house 4 or 5ft. away and

direct it carefully so that the parallel beam
of light enters directly through the lens of
the photo -switch. If a meter is available,
insert it in the lead marked test in Fig. 23
and put it on the 5 mA range. Adjust the
position of the spot of light until it is in
the most sensitive position. A deflection
of the meter of at least 21 mA and probably
about 5 mA should be obtained. Now
interrupt the light and the meter current
should drop to almost zero.

Relay No. t will be pulled in when the
transistor is illuminated and will fall out
when in the dark. This can be seen and a
meter need not necessarily be used.

Readers may insert a P.O. jack in circuit,
the female portion being wired in the
" test " lead. It must have shorting con-
tacts (or a switch fitted across the tags)
so that the emitter is connected when
the jack is withdrawn. The jack leads are
then connected to the meter which may be
plugged in to help in the lining up process.

Relay No. 2 will be operating also, accord-
ing to the setting of the switch S2. This
switch should be in such a position that
relay No. 2 is only drawing current when in
the normal static condition of light or dark.
Otherwise the drain on the battery is more
than is necessary.

If in doubt about the correct position of

Unit normally
illuminated.

St on. S2 to A.
Circuit X is on

and Y is off,
illuminated.

Circuit Y is on
and X is off, dark.

Unit normally
dark.

S I on. S2 to B.
Circuit X is on

and Y off in the
dark.

Circuit Y is on
and X is off, illumi-
nated.

When not in use
always put St to
off.

The more usual position of S2 will be to
A " and the usual useful circuit will be
Y."

Completing the Unit
Make up the tinplate cover shown in

Fig. 24 and give the inside a coat of black
paint. Blow out all dust from inside and
screw the cover in position. Correct opera-
tion of the unit will cause clicking as the
second relay moves in and out, this is
audible by placing the ear on the cover as
the hand is moved in and out of the light
beam.

Fig. 25 gives the arrangement used for -1

simple alarm system which can be adapted
for scores of uses. The light beam hold.,
the contacts of the circuit " Y " off. If the
beam is in front of a safe, secret documents
or across a window, warning will be given
of an intruder. A better burglar alarm
system will be detailed later.

(To be continued.)
Photo switch

/ 20 0

OFF

3 4

H Electric ben

Battery or bell
transformer

2i.-Photo alarm wiring.
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THE appearance of a Christmas tree can
be greatly enhanced by having it
revolving and the fairy lights flashing

on and off at the same time. For those
readers who are electrically minded and who
have a turntable to hand (a record player
could be adapted for those who feel con-
fident to tackle it on the same lines) here
is how it can be done.

Take a 6in. square piece of insulating
fibre and using two hand cramps, cramp
between two ,pieces of plywood. Draw two
diagonal lines in pencil from opposite
corners and where they intersect will be
the exact centre. Mark with a bradawl the
centre, bore a tin. hole through this point
with a tin, expanding bit (the plywood will
enable clean holes to be bored through the
fibre without danger of splitting). This
hole is to allow the spindle of the turn-
table to pass through. Measure gin. from
the edge of the tin, hole, bore opposite
each other, two 3/16in. holes with a 3/16in.
bit, for the two machine screws to pass
through, to hold the fibre to the underside
of the table top. Keep these clamped
together and leave to one side, as more
holes have to be bored at a later stage:

The Collector Rings
These are cut from a 6in. piece of metal.

For the outer ring, draw two diagonal
lines in pencil from opposite corners and
where they intersect will be the centre.
Using a centre punch, make a centre mark on
the intersection. Set a pair of dividers at
zgin. and with one point on the centre mark
scribe a circle 4.1in. in dia. Cut the waste
metal off with a pair of tin snips and then
clean up with a smoothing file and polish
with fine emery paper.

Clamp the piece of metal at a point less
than ;in. from the edge, 'on to a block of
wood and fix in the vice. Set dividers at
2 -kin. and with one point on the centre
mark scribe a circle 41in. in dia. Keep
scribing until the metal is cut through and

Underside of table top

Rivets_

rings

34/;.;1e-44

11,

Spindle _if

Machine screw

Ho/ding down
screw

Turn table with
top removed

By IAN STILL

This Device is Based On I
a Gramophone Turntable

clean up with emery paper; this is the outer
ring complete.

For the inner ring, set the dividers to
I lin. and with
the point on the
centre mark,
scribe a circle
3in. in dia., then
cut off the waste
metal with tin
snips and smooth
as the other
ring. Clamp the
metal and wood
in the vice as
before, set the
dividers at I lin.
and scribe a 21in.
circle. K e e p
scribing until the
metal is cut
through a n d
clean up with
emery paper.

This completes
the inner ring
(Fig. s).

Fitting the
Rings
Place the rings

concentrically in
the middle of the
piece of fibre
(s till clamped
between t h e
sheets of ply-
wood). Dr ill

Feed for lights

Motor feed

feed for
strips

Earth wire
Fig. 1.-A combined view of the underside of the table top and turntable

with top removed.

Free
four holes lin. dia. round the outside peri-
meter of the rings and four more the same
size round the inside perimeter at the points
shown in Fig. 1.

Remove the plywood, place the rings on
the fibre and fit all the eyelet rivets except
one on each ring and flatten out.

Cut a length of twin flex r2in. approx.,
bare two leads at one end, and wind on
the remaining two eyelet rivets under the
head, push through the fibre and flatten
out. This will be a current feed from each
ring. Cover the heads and tails of all
rivets with insulating tape. Bore a gin.
hole, 2in. in from edge of the turntable
top and insert a rubber grommet to prevent
the flex from chafing. This completes the
assembly for mounting underneath the table
top.

Place the fibre under the top with the
heads of the flex -attached rivets hidden,
and bring the flex out through the gin.
hole.

Centralise the fibre and mark on the
underside of the top through the 3/16in.
holes with centre punch. Drill and tap
two 3/16in. holes for machine screws and
screw the fibre to the underside of the top.
Connect the leads on the table top to the
female side of a \ twin connector. This
completes the table top.

The two feeder strips (Fig. r) are clamped
together between two pieces of plywood
and a lin. hole is bored through at one end.

The feeder strips are mounted on a
4in. X tin. fibre board. Four holes are
bored, two 3/16in., in. in from each end,

MATERIALS REQUIRED
Electric turntable (or record player).
One piece of fibre insulating material to hold

collecting rings, size 6in. square t 1 6in. thick.
One piece of fibre insulating material to hold feed-

ing strips, size 2in. 4in. x x/r6in. thick.
6in. square - 1:32in. thick brass sheet to make 2

collector rings, size `in. < 4lin. o.d. outer ring.
in. x 3in. o.d. inner ring.

Two brass feeding strips, lin. x 32in.
thick.

Twin ilex (approx. 3ft.) for turntable, 6 to gft.
for connection to wall socket and a single length
as an earthing wire. (Lampholder and 15 watt
bulb for testing purposes only.)

Xmas tree and fairy lights.
Two 3M. twin connectors.
I pear switch.
I three -pin plug (5 amp.).
iR x lm. brass eyelet rivets.
3 in. rubber grommets.
4 3 r6in. tin, long machine screws.
Tape for insulating rivets.

and two kin. holes, 2in. from each end
(use the wood bit and carpenters' brace for
clean holes). Remove the strips from
between the wood protection pieces and
place on to the fibre securing them by
means of fin. holes and rivets. Before
fixing the rivets cut off rzin. of twin flex,
bare two leads at one end and wind under
the heads of each rivet.

Cover the heads and tails of the rivets
with insulating tape. At this stage a gin.
hole is bored in the turntable body 2in.
from the edge and another hole gin. bored
on the side near where the electrical con-
nection to feed the motor is placed; two
rubber grommets are fitted into these
holes. Position the fibre with feeder strips
approx. 2in. from the spindle, near the
gin. hole in the body, with flex -wound
rivets hidden, and bring the flex through
the body and out at the side.

Centre punch through the two 3/16in.
holes in the fibre and bore and tap two
3/16in. holes; screw into the turntable body.

(Concluded on page 136)
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PARCHMENTCRAFT has developed
from actual lampshade making, a use
having been found for off -cuts of

material which may be turned into table -
mat covers, serviette and doyley holders,
sandwich flags and pendants for parties and
the club, bookmarks, stencils for wood and
metal work, greeting card work and etchings
and hosts of other items of everyday use.

Parchments, extremely light in weight,
bright in colour, easy to handle and model,
are now available in handicraft shops in all
shades, with smooth or matt finish, and
printed with contemporary and conventional
designs and motifs.

Sheepskin Decorative Parchment
Imitation sheepskin parchments are most

attractive and are made in cloud effect,
white, biscuit, flesh pink, pale green, pale
salmon, pale blue, old gold and cherry
pink. Some are plain, others are printed
with designs and they are made in light,

Fig. 1.-Binding a plain empire frame with

medium and thick weights for various kinds
of work. They are also supplied with an
embossed finish, i.e., lizard, lantern, basket,
frost, check, wicker and many other patterns.
These parchments are inexpensive and are
made in zoin. X 3oin. sheets and on rolls
for big work; they are semi -opaque with a
smooth matt finish. The material also lends
itself to punching, such as is required for
stitching cut pieces on to wire frames in
lampshade making or for cut-out letters
and stencil patterns or other motifs used in
conjunction with other work.

This material is also first-class for pen
work and lettering with waterproof ink.
Designs, plans, etching, sketches, notices
and other forms of artistry may be carried
out with perfect ease. These parchments
also take airbrush work, transfers and paint
so that they are suitable for poster and
similar applications.

Oiled Parchment
Imitation natural parchment is another
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F. T. Day Describes the Materials, Tools and
Methods Used

variety of material used for lampshade
making, stencil work and handicrafts. The
base material is strong manilla which has
been oiled. It is waterproof and dustproof
and mellows with age, a feature
which may have an appeal in
lampshades for the hall and
dining room. Its surface may
be made suitable for water-
colour work by an application
of ox -gall. This parchment is
made in thin, medium and extra
thick weights in light brown
and many colours, some with
embossed surfaces as already
described for sheepskin. It is
purchased at the usual shops
and stores in sheets zoin. X
coin. and 24in. X 56in., and
on zoyd. rolls in various widths.
Some of the current patterns
are polka dot, crackle, veined,
crepe and many other motifs
which go to make up first-class

contemporary or just plain

Fig.

modern shades and objects.
Some of these parchments are
made with one side natural or
plain while the top side is
treated with colour, design or
embossing.

Old Deeds
Vellums and parchments have

long been used for lampshade
making and old legal and other
records may be obtained from
shops. Such materials make up
into first-class lamps for clubs
and institutes. Old deed
material sometimes has a crease
at the fold due to age and stor-
age and this is ideal for panel
pieces in making up small
shades or other components of

raffia. a larger job. This material is
also used for paper sculpture

display work where durability is desired.

Crinothene
This plastic material, now popular among

handicraft workers for all kinds of work, has
one big advantage in that it may be washed.
Being transparent it has the special property
of permitting a good volume of light to pass
through so that the finished lampshade
permits a larger amount of illumination.
Made in many pastel colours, ivory being
the most popular, its crinkled surface and
wearing qualities commend themselves to
home workers. It is easy to handle, cuts
well, punches out into clean shapes and may
be stitched.

Real Vellum
This is prepared leather with good wearing

qualities and is most appropriate where
various forms of decorative work are to be
carried out, notably, hand -tooling. Hand-
made papers such as vellums and heavy
cartridge may be used for lampshade work

and display, such as paper sculpture.

Buckram
This material is gaining favour, especially

3.-Some alternative frame designs.

in view of the new tints now obtainable.
Modern lampshades may be made up and
look most effective. It lends itself to pleat-
ing and fluting. Sizes may be cut as desired.

Flock Paper
Flock papers with a plush -like surface

finish and rich colouring are inexpensive and
may be purchased by the sheet at all stores
specialising in handicraft materials. It may
be plain or embossed as desired and can be
cut with razor blade or scissors and moulded
or twisted as desired. It is very flexible
and is something between a paper and a
textile, the surface finish being suede, baize,
velvet or plush. It may also be used to line
card and other table tops, home-made billiard
tables, for knife box lining and other work.
The surface is durable and the cost is low.

Workers may also use any other similar
materials to hand such as cretonne, nylon,

Fig. 2.-Soldering up a frame.

georgette, silk, gingham, chintz, all of which,
when stitched to wire frames, make up
individual lampshades that can tone in with
their surroundings.

Trimmings
These may be obtained in the form of

braids, fringes, tassels and gimps in guaran-
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teed matching colours. Tubular thonging
cord, silk braids and coloured plastic
materials are all suitable for providing the
essential finishing touches to the shade.
Gimps in suitable colours and widths are
best used for the stitched shade and to out-
line panels, and when used in conjunction
with matching fringe for the lower edge
the completed shade will look most attrac-
tive. Shade cards may be seen at the stores
when a selection may be made. Tassels and
bobble fringes may be made up by the
worker from off -cuts of material from knit -

Fig. 4.-Cutting a paper pattern.

sing or dressmaking. These decorative
trimmings have special application for the
table or standard type lamps.

Raffia can have a use and application in
lampshade making and by interweaving,
lacing or fringeing, effective shades may be
produced. Raffia can be used for binding
cut panels and parchment pieces to wire
frames. Coloured silk is also used for these
purposes.

At this stage, it is well to remember that
wire frames, whether new or those being
re-covered, should be cleaned or bound with
raffia (Fig. r) to avoid and discoloration in
the completed lampshade which may result
from rust marking. Sandpaper will clean
up very old wire frames effectively.

Tools
- Pleated parchments may be obtained ready

for use, also some with holes ready punched
for easy assembly, but some workers will
wish to carry out pleating and hole punch-
ing, either of which is qtitte easy. Cutting
and trimming is carried dfftin the usuatiay
with scissors or sharp knife. A six -way
punch will be required for punching out
holes and the size of hole. may be chosen.
The simple hand appliance is cheap and
may be adjusted as desired. A plier gauge
is useful for the accurate spacing out of the
holes from each other and from a given edge
of the material used for the work. Footrule
or tape measure will give accurate lengths
for pieces, as much will depend upon precise
cutting. Thread may be used for stitching
panels and cut pieces on to wire frames
which are afterwards covered with decorative
material such as coloured cotton, silk or
raffia as desired. Coloured wools are often
most suitable for some types of work.

Where a good body is required for parch-
mentcraft work, cardboard may be used as
a base material. Parchment may be cut and
glued or stitched either side of a sandwiched
piece of thick card, thus giving bulk and
strength to the finished work. Flimsy
fabrics may also be suppixted in this way.
Work may be held together with clips or
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pegs so that there is no movement while
stitching is in progress.

Wire Frames
Suitable gauge wire may be purchased in

coil form and shades made up by hooldrig
the supporting ribs of the circles and soldei-
ing (Fig. 2). The wire is pliable and easy
to cut, and not at all expensive to buy.
Ready made frames in all sizes and shapes
for the table lamp, standard or hanging -05e
may be purchased. Old frames may be re-
covered after they have been cleaned up and

sometimes, new wire
and new frames need a
little cleaning. All the
components, such as
gimbal and wire rings,
bulk clip rings, shade
carriers, spider gimbal,
duplex ring for floor
standard lamps, and
pendant rings, a r e
standard and may be
purchased as units.
These small fittings
form the wire part
which holds the bulb in
the various styles of
frame.

There are some two
dozen ready made styles
of lampshade including
coolie, square corner,
skirted floral, bowed
hexagon, bowed empire,
floral, French, scallop,
cylinder, etc., all of
which are descriptive of

shape and style. Each is available in several
sizes. Some alternatives are shown in Fig. 3.

Paper Patterns
When covering old wire frames with new

material, a pattern may be obtained for size
from the old pieces taken away. All pieces
must be cut accurately in the same size and
shape if a good fit is to be obtained. When
covering new wires, a pattern may be made
from paper (Fig. 4). However experienced
the worker may be, all patterns should be
cut from previously drawn shapes and a
template or master pattern may be cut from
card for the purpose of repeat cutting.

Thick paper rubbed against the wire shape
will take up the shape for cut pieces, the
paper being cut at the crease marks. Some
panels are wider one end than the other and
some economy of material may be made by
cutting such pattern top and bottom, i.e.,
by laying the wide end of one panel next
to the narrow end of another panel. Some
allowance should be made for turning the
material where this is essential. Parch-
ments and similar material are cut to the
exact size, while fabrics and silks will need
an allowance for turning over the wire and
stitching.

Cylinder lampshades are quite simple to
make up and in most cases, if the sheet of
parchment is pinned down to a table, the
wire frame may be rolled across its surfaces
and a pencil drawing made of the complete
pieces or shape required to cover the wire.
One cylinder join only is made in such
styles.

Novel Lamps from Old Jars and Bottles
Such empty bottles as are decorative in

shape may be used for novel lamps.
Liqueur bottles, which are made in many
choice shapes, particularly the French and
Italian varieties, empty ginger jars, toffee
bottles, large ink bottles and certain jam jars
are most suitable for making into table
lamps. The completed job gives origin-
ality and a touch of charm to the room and
the cost is small while the work is most
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absorbing. Italian wine bottles and French
liqueur bottles are very shapely and are
often covered with coloured straw or raffia.
Bottles with screw tops and of suitable
weight and shape will be found easiest to
work. The glass or pottery jar or vessel
may be hand painted or decorated as
desired.

Tfii lamp attachment is simple to fit and
the Pifco adaptor is a popular type used for
this work. The tapered cork stopper may
be peeled down in diameter to fit the neck
of the bottle, thus giving a good fitment.

The empty bottle should be weighted with
sand to avoid the table lamp, when com-
pleted, being knocked over. Top-heavy
bottles should not be used.

In the case of a small -necked bottle, a
wire gimbal may be shaped and soldered to
the metal cap of the bottle in order to hold
a pendant socket fitting. In the case of the
large neck, a batten socket may be bolted to
the cap of the bottle. Before wiring takes
place, the bulb holder must be firmly
attached. The flex may be passed behind
parchment used to cover the bottle. A hole
has to be bored to allow the flex to be led
through. The adaptors are supplied with
flex and a two -pin ivory plug.

When a raffia -covered type of empty
bottle is being used for the work, a lamp-
shade made up in similar style can look most
effective. In this case, the coolie type of
frame may be used and covered with inter-
woven cut strips of parchment, making up
a woven pattern; tin. and tin. cut strips in,
say, green and red parchment to match the
raffia on the bottle will look effective. The
over and under interlacing or woven pattern
is simple work, yet produces some most
attractive results. Glass or stone bottles or
jars may have other types of shades made up
in panels or all in one piece and there are
many suitable styles of wire frame ready

Fig. 5.-Hand-painted g *nger jar fitted with a
flared hand -painted shade of sheepskin parch-
ment on a wire frame. Also shown is the Pifco
adaptor with tapered cork stopper.

made or easy to make up as desired. There
are some 12 styles suitable for such
work, including the floral, hexagon, bow,
coolie and empire.

(To he concluded)

Flashgun Extension Unit-Correction
IN Fig. 2 of the article describing

an extension unit for the Electronic
Flash outfit, which appeared on page 42 of
the October issue, we regret that no connec-
tions were shown between two of the con-
denser switches and H.T. +. These
connections must, of course, be added.
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MOST people like to sleep with the
curtains drawn back and after, per-
haps, reading a while dislike getting

out of bed to do this. Therefore, the follow.
ing simple method of automatically opening

I
I-

.11

PLAN

ELEVAT/ON

*NI

°

Fig. r (Rig ht).-The
method of mounting the

pulleys.

the curtains as the light is swi shed off was
devised.

Principle of Operation
The person on entering the bedroom

switches on the light at the door, then pro-
ceeds to the window and draws the curtains
by pulling down a cord which is at one side
of the window. This cord not only draws
the curtains in the normal way, but also
raises a weight on the other side of the
window. This weight is held up by a
solenoid, via a pawl, which is energised
when the light is first switched on. On
switching the light off by the pull switch
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AUTOMATIC
VMR4A h
OREGIATIOGI

J. B. Barley Describes a Method of
Automatically Drawing Back Bedroom

Curtains as Light is Switched Off
over the bed, the weight is released and the
curtains are drawn back. The general
arrangement can be seen in Figs. 2 and 6.

Fig. 2.-General
arrangement of
the method of
curtain operation
and an enlarged
view of piece "e."

Fig. 3.-The right-
hand side of the
window, showing the
solenoid and weight.
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MATERIALS AND PARTS REQUIRED
Small solenoid to work off mains voltage from old

motor starter or similar.
4 small grooved pulleys.

mild steel strip for brackets.
Weight, mild steel tin. diameter, Tin. (or according

to weight of curtains).
Piece of 14 s.w.g.-M.S. for pawl and lever, etc.

in. of 5/16in. bore steel tube.
3M. of lin. M.S. round.
Length of cord, non -stretch type.

Construction
Start with the weight retaining unit

(Fig. 4).
The construction of this will depend upon

the type of solenoid obtained, but dimensions
are not important, except to obtain about
tin. of movement at the end of pawl " b "
(Fig. 4) when the solenoid is energised, and
to keep the unit as small as possible. The
pawl " b " is pivoted on to the lever " a "
and rests on the upper part of that lever,
as shown. The reason for this loose paw] is
to prevent the pole pieces being forced apart
when the weight is raised. The lever " a "
is pivoted to the moving core of the solenoid
and to the bracket " d." This bracket is
silver soldered to the tube " c," which is bell
mouthed at the bottom and has a slot cut
at the top to allow the pawl to enter. The
bracket is screwed to the solenoid by means
of the screws shown. The unit (shown in
Fig. 5) is fitted into a hardwood box, leaving
the ends of the tube " c " unobstructed and
a hole is left for the cable to enter. The

Fig. 4.-Details of the retaining unit.
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Fig. 5.-A photo-
graph of the retaining

unit.

complete unit is screwed to the window frame
or wall behind the curtains, as shown in Figs.
2 and 3. The solenoid is connected with
twin 1/.044 cable to the light ceiling rose
above the ceiling so that as the light is
switched on the solenoid is energised. The
pole pieces, incidentally, should be quite flat
and fit together perfectly with faces slightly
oiled to ensure silence in operation.
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The Weight
This is rounded at the bottom and the

top is drilled and tapped lin. B.S.F. to take a
screw drilled for the cord. This weight, Tin.
in my case, should be varied according to
the weight of curtains. (See Fig. 2.)

The next piece " e " in Fig. 2 is of Ain.
round M.S. A groove is made around this
about in. from the
top for the pawl " b "
to lock into. A hole
is drilled down the
centre for the cord to
pass through and the
lower end is tapped
3/ thin. to take a
ferrule " f," providing
space for the knotted
cord and a stop to
prevent the whole
thing being raised too
high.

The only other
pieces to be made are
the brackets on which
are mounted the pul-
leys. These are made
of kin. X Ain. M.S.
and are shaped to
hold the pulleys in
position relative to
curtain rail " h " as
shown in Fig. I.
When these have been
screwed to the win -
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dow frame the cord can be fitted, attaching
it to rollers on the curtains, as in Fig. 2,
the weight, etc., one side and a rubber
handle the other. The device, after some
adjustments to the cord, should then be
ready to function. The weight may need to
be reduced if the curtains draw back too
violently.

Fig. 6.-A view of the
window with curtains re- E

moved, showing the general
arrangement of the with-

drawing device.

Patents in the Channel Islands
Some Notes on the New Legislation

IT is a mistaken belief, held by many
people, including manufacturers and
traders in Great Britain, that British

patents, design registration and trade mark
registrations granted by the London Patent
Office under the Laws of the United King-
dom of Great Britain and Northern Ireland
extend to and afford protection in Jersey,
Guernsey and the other Channel Islands.
The true position is that neither the United
Kingdom Patent, Design or Trade Mark
Laws, nor other statutes of the British
(United Kingdom) Parliament, operate in
the British Crown Territories of the Channel
Islands, which are self-governing with
respect to all internal affairs.

Jersey Legislation
In the past it has been the practice, in

the absence of statute laws, to register
patent specifications, designs and trade
marks in the Royal Court of Jersey, in the
hope that, by doing so, it would be possible
to safeguard such rights as might accrue
thereto, at Common Law. The first statute
laws, namely, the Patents (Jersey) Law,
1957, the Registered Designs (Jersey) Law,
1957, and the Trade Marks (Jersey) Law,
t958, provide that nothing contained therein
shall derogate from such rights as may be
possessed by any party by virtue of any
registration in the Royal Court but the
statutes do not define the scope, effect or
term of any such rights. On the other hand,
the various other provisions of the Statutes
make it abundantly clear that such registra-
tions in the Royal Court are virtually value-
less.

Trade mark rights are not protected by
virtue of their United Kingdom trade mark
registrations. Only the obtention of fresh
trade mark registrations (and patent and
design registration, as the case may be)
under the new Statute Laws will afford
protection in Jersey.

Guernsey Legislation
Patent, design and trade mark registra-

tions in Guernsey dated subsequent to 3rd
November, 1922, were effected under a
Statute Law provisionally enacted in the
year 1922. This law, which was confirmed
in the year 1932 and amended in the year
1957, is still in force.

Trade marks registered in Guernsey are
liable for the payment or renewal fees, but
there is no occasion to effect new registra-
tions or re -registrations in Guernsey of
patents, designs and trade marks registered
in the island on or after 4th November,
1922.

Owing to lack of knowledge concerning
the legal situation, many thousands of un-
registered trade marks are being used in
Guernsey. Full protection in respect of
such trade marks can be obtained only by
registering same under the Statute Law of
Guernsey.

Jersey Patent Law
The first statute law of Jersey entitled

Patents (Jersey) Law 1957 came into opera-
tion on 1st March, 1958. Patent protection
may be obtained in Jersey only by first
obtaining the grant of a British (United
Kingdom) patent and then registering it in
Jersey.

Infringement
No proceedings for infringement may be

instituted in respect of acts committed before
the date of registration in Jersey of a United
Kingdom patent.

Offence
It is a punishable offence for any person

to sell in Jersey any article falsely marked
with the word patent or patented and the
word Jersey or the words registered in Jersey
or any other words expressing or implying
that the article is a patented article.

Jersey Trade Marks Law
The first statute Trade Mark Law of

Jersey entitled " Trade Marks (Jersey) Law,
t958," came into operation on the 1st July,
1958. Only trade marks which have been
registered by the London Patent Office in
the British (United Kingdom) Register of
Trade Marks may be registered in Jersey.
Infringement

No proceedings for the infringement of
trade mark rights may be instituted or
damages recovered in the case of a trade
mark which has not been registered in
Jersey, or in respect of acts of infringement
committed before the registration of the
trade mark in Jersey.
Offences

It is a punishable offence to represent a
trade mark as being registered of goods for
which it is not registered in Jersey.
Guernsey Patents Law

The " Patents, Designs and Trade Marks
Ordinances, 1932 and 1957 " is the title of
the Statute Law in force in Guernsey which
regulates the granting of patent rights for
inventions. Patent protection may be
obtained in Guernsey only by first obtaining
the grant of a British (United Kingdom)
patent and then registering it in Guernsey.
Infringement

No proceedings for infringement may be
instituted in respect of acts committed before
the date of registration in Guernsey of the
United Kingdom patent.
Marking-Damages for Infringement

The use of the word patent or patented
will not disentitle a defendant from plead-
ing' that at the date of the infringement he
was not aware and had no reasonable ground
for supposing that the patent was registered
in Guernsey. The words " Registered in
Guernsey " or similar words together with
the year of the registration and the number
of the patent must be used in order to pre-
clude such a defence and to qualify the
registered proprietor or registered licensee
of the patent in Guernsey for the award of
damages for infringement.
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Fig. 1.-A group of completed Christmas cards;
the candle, reindeer and snowflakes are flat

designs.

"
pAPER Sculpture " is an easy way to

decorate Christmas cards; no par-
ticular artistic skill is required and

mistakes are difficult to detect. On the
other hand, paper sculptures are both appeal-
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J. B. Andrew Gives Some Paper Sculpture Designs

Fig. 3.-Cutting plan for Santa Claus, teddy, cracker and

ing and eyecatching, and designs look
attractive and intricate, but are very simple
to make.

Materials
These are easy to obtain, cheap, and easy

to handle. A good cartridge paper is most
suitable for use, but practically any fairly
stiff white paper will do. White card is
required for mounting. Choose a good
quality paste which dries quickly, prefer-
ably one which does not stain the paper if
you make a mistake. The only tools
required are a sharp pair of scissors and a
razor blade.

Some form of lettering will be required
such as the words " Merry Christmas," and,
if you are not skilled at painting lettering,
do it with rough brush strokes rather than
attempt neat letters. This makes this part
of the job much quicker to carry out.

Use white paper and card, and letter in
black, with just an occasional word in a
colour, such as red and green, when atten-
tion is to be drawn to it. Paper sculpture,

I think looks better in white, some of the
effect being lost if coloured paper or card
is used; mistakes seem to show up more, too,
but you can always experiment with colours
for yourself and the photographs show
coloured cards.
Flat Designs

The flat designs shown in Fig. I
are very simple to make. The shapes are
cut from card, as paper is too thin for this
job, then pasted in position on the base
card, overlapping pieces where required to
give thickness.

It is not necessary to centre the design
in every case but some attempt at balance
should be made. The candlestick design
is balanced by a sprig of holly underneath
(a cutting plan for these is given in Figs. 2
and 3).

Inside the card, a simpler cut-out, the
teddy bear fall ng from the cracker, is

mounted, balanced
by the one word,
"from." The
teddy bear is cut as
shown in Fig. 3.

No difficulty will
be found in cutting
and assembling, but
cleanliness is essen-
tial, and it is a good
idea to cover as
much of the card
with blotting paper
as possible while
working. Do not
use too much paste
as this will press out
and look unsightly.
One or two dabs on
the back of each
piece will usually be
enough.

Other designs of
this kind can be
made from season-
able shapes such as
lanterns, bells,
mistletoe, Christmas
trees, etc. If you
wish to draw in any

details, pencil marks always look much
better than ink.

Rounded Figures
These three dimensional

figures are much more effective
than flat designs, though almost
as easy to make; humorous
figures are the most popular.

The figures are cut out of
paper and folded to give depth.
The result is a small paper doll
which, after having been
pressed flat in an envelope,
soon stands out as a round
figure again. An example of
this is shown on the Valentine
card in Fig. 4.
Santa Claus

holly designs.

To make up this figure cut
out the shapes given in Fig. 3
and fold where indicated.
Wrap the body piece into a
tube, paste, and flatten slightly. flat designs for other occasions.

The join is at the back. Paste on the strip
of trimming. Cut the nose with a razor blade
and lift it up like a flap. Paste the beard
on to the face with the moustache under the
end of the nose to lift it slight y. Roll the

i \ Heed

fo U 4,,
Nose

A ntiers(twol 11
Ears (two)

III Reindeer

..

G3ndie

......

Fig. 2.-Cutting plan for reindeer and candle-
stick designs.

boot legs into tubes and fasten, then paste
the leg in one end and the flap of the foot
in the other. Paste them to the inside of
the body tube. Paste the tabs on the arms
to the back of the body, then paste the head
on. Assemble all the parts together, pasting
on the eyebrows, buttons, hat, etc. When
fastened to the card Santa holds out his
arms in a welcoming manner. The finished
card is shown in Fig. 5.

Inside the card, some simple design will
suffice such as a snowflake, as shown in
Fig. 6, pasted on loosely. After you have
cut out a snowflake it may be necessary to
iron it out flat.

The ether designs illustrated are made
in a similar manner.

Larger versions of the figures shown make

Fig. 4. Examples of round and
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Fig. 6.-Alethod of cutting the snowflake and artificial flower.

very attractive and unusual house decora-
tions for Christmas.

Never cut out one shape at a time, always
cut through several thicknesses of paper and
store the pieces in a clean envelope. Cut-
ting out is the job which takes the most
time, the cards can be assembled in a very
few minutes from pre-cut pieces. Once you
have a stock of cut-out pieces you can
assemble the cards as required.

Novelty Cards
A small artificial flower stuck on the front

of a card can look very effective. Fold a
length of tissue or crepe paper into a wad
about 3in. wide X lin. and cut out the petal
shape as shown in Fig. 6, leaving the bot-

tom edges attached
to one another.
Cut two other
bundles of petals,
each smaller than
the other. Unwrap
the strips, draw a
finger along each
petal to stretch the
paper, then, start-
ing with the strip
of smallest petals,
wrap it round andround into a
bundle. Follow on
with the larger

petal strips in turn, then tie
off the stump with cotton or
adhesive tape. Gently arrange
the petals.

The flower can be made
more effective by dipping it
into melted wax before fasten-
ing it to the front of the card.

If you have a typewriter try
this one. Type out the
phrase, " Now is the time for
all good men to come to the
aid of the party," on a sheet
of paper until you have
covered it. If you have a
ribbon change, type some in
red, some in black and some

December, 1958

in alternate rows of red and black. Cut
shapes from the typed paper and fasten them
to the front of the card.

Inside the card is fastened one other shape,
and by it is typed, " Now is the time for
all good men. . . ." followed by " to wish
you a Merry Christmas " in bold brush
strokes (Fig. 4).

Finishing
Send your cards in envelopes of suitable

size. Any which may crush, such as those
decorated with flowers, will require boxes.

It is wise to use the word Christmas in
full on your cards as some people object
to the abbreviation Xmas.

Fig. 5.-The completed Santa Claus card and a chef Christmas
card design ; both these figures are moulded.

A REVOLVING
XMAS TREE

(Concluded from page 130)
Place the table top in position and bend

the feeder strips carefully to make smooth
contact with each ring. Make sure that
each strip touches one ring only.

For testing purposes only, the other side
of the connector on the table top is con-
nected by 6in. of twin flex to a lampholder
and a 55 watt lamp inserted.

Connect the flex at the side to the male
side of the twin connector.

The female side is connected to another
length of twin flex, which is led to positive
and negative pins (the two small pins) of
a three -pin plug. (No connection is made
to earth at this stage.)

The positive' lead of the twin flex which
connects to the motor is cut approx. 6in.
from the turntable and a pear switch
inserted to stop and start the motor.
These leads are fed to the same two pins
on the three -pin plug. A separate lead is
taken from the earth pin on the three -pin
plug to a screw on the body of the turn-
table (Fig. I). One of the holding down
screws will do provided it makes clean con-
tact with turntable.

The turntable is screwed to a board for
easy handling and the leads from plug to
turntable positioned so that children will
not trip over them. This completes the
turntable.
Testing

With the table top in position and a lamp
in the lampholder, plug in and switch on the
motor. The light will go on and the top
revolve. To make sure the rings are
being fed all the way round, place a weight
on top and watch to see if the light
flickers. If it does, stop and disconnect
everything, bend the feeding strips to make
better contact with the rings. When all

Fairy -
lights

TWIT)

Top connector

Turntable

Board
Earth wire-I'''.

Feed from
p/ug,

Fig. 2.-The general layout.
is working properly, place the tree, which
is in a pot with weights to give balance
when revolving, on the turntable.

Drape the fairy lights over the tree. The
male side of a twin connector is fitted to

the fairy lights, and plugged into the
female one on the table top (see Fig. 2).
The tree will revolve with the lights on. A

flasher " bulb inserted in the fairy light
circuit will make the lights flash on and ,
off while the tree is revolving.

The pear switch only controls the feed
to the motor and when switched off will
stop the motor, leaving the lights flashing
on and off.

PAPER DECORATIONS
FOR CHRISTMAS

(Continued from page 126)
paper is rolled and joined to form a cylinder.
The tube is then pressed into shape thus
forming the lantern shape. Bands at the
top and bottom give both strength and
character to the finished lantern. The more
the lantern is pressed into shape the wider
the cut slits become.
Repeated Cut-out Shapes

A long strip of paper is folded, a pattern
drawn and cut, and the strip when opened
up forms an attractive repeat pattern or
border for decorative purposes. A strip of
paper 2in. wide X izin. long may be used
as an example. This is folded into four, a
pencil drawing is made and half the design
only drawn. Care must be taken to see that
neither edge of the folded paper is cut away
completely so as to sever the design. The
folded edges must be left to serve as hinges
when the strip is opened out. Scoring will
give tone and effect not obtainable by using
the paper flat. Examples are given in Fig. 3.

Where paper decorations are to be used
outside, paper such as glossy flint should be
used as it is waterproof. Other paper may
be made waterproof by a coating of copal
varnish. With some experience, paper masks,
flowers, lettering, figures from cones and
tubes and other practical decorations may be
worked out.



bell

NEWNES PRACTICAL MECHANICS 137

Paint the inside

frame to hold this
sandwich. T h e

frame can be made of
plywood and rebated to
hold the glasses by cut-
ting away one or two
layers of the ply. Glue
the frame, complete
with the glass sandwich,
over the tin. X in. hole
(note: if ground glass
is used the ground side
should be face down).

of the box matt black to
stop any reflections.

Wiring
To wire up the circuit, run a short

length of covered wire from the centre
terminal of the potentiometer to one
terminal of the M.E.S. holder. Take the
flex, and connect one wire of the flex to
the other terminal of the M.E.S. holder

Fig. t.-Showing the completed photometer.

also cut a
above the

December, 1958

FINDING the correct exposure for any
negative is easily and quickly
accomplished with a photometer

working on the grease spot principle. The
construction of the meter shown in Fig. r
is simplicity iself, and it can be made in
an evening.

Materials Required
We require the following items: A

transformer of 3.5.8 volt, a
3.5 -volt pocket torch bulb, an
M.E.S. batten holder, a radio
potentiometer (or volume con-
trol) of 25 or 5o ohms, a few
pieces of covered copper wire,
a few feet of flex, a plug to
connect into an existing plug
point of the house wiring, two
pieces of flashed opal or ground
glass, approximately tin. X
rlin. each piece and a small
piece of drawing or typewriter
paper without a water mark.

Construction
Make a wooden box just large

enough to hold the potentio-
meter and M.E.S. holder (Figs.

and 4). Alternatively the
transformer could be mounted
in the box and the box made
correspondingly larger. Drill a
hole in the lid of the box
to take the potentiometer
stud (threaded brass part) and
hole tin. X tin. immediately

Batten holder

Transformer

Potentiometer

To
Mains

Fig. 2. - The
wiring diagram.

M.E.S. holder which should be screwed to
the bottom of the box.

Punch a ,-in. dia. hole in the piece of
paper and make a sandwich of the paper
and the two pieces of glass. Make a

and the other wire to either one of the
outside terminals of the potentiometer.
Solder these con-
nections.

The flex is now
run outside the box
through a hole
drilled in the side
and connected to
the 3 -volt terminal
and the centre
terminal of the
transformer (if the
terminals are not
marked, follow the
instructions supplied
or ask the shop-
keeper). From the
mains side of the
transformer connect
a length of flex with
a suitable plug at
the other end to plug
into the house mains.

Avoid Wrong Enlarging Exposure !
By S. V. Anderson

These connections are shown in Fig. 2.
Attach the potentiometer to the under-

side of the lid, screw the bulb into the
holder and screw the lid on to the box.
Paint the outside of the box black, attach

To
Mains

@-
Transformer g

0 0 -

Fig. 3. - An
Potentiometer alternative
Pear view circuit.

kshowin9 switch)

a radio knob to the spindle of the poten-
tiometer, plug the transformer into mains
and test by turning the knob.

Calibration
An alternative circuit incorporating a

switch is shown in Fig. 3. To calibrate
the instrument, select several negatives of
different densities so that a range of
exposure times can be made. Place a
negative in the enlarger, focus and make
a test strip in the usual way. After
ascertaining the exposure required, say 20
seconds, and before moving the enlarger or
negative, place the meter on the enlarger
board so that the spot is under an average
part of the image thrown by the negative.
Adjust the light of the meter bulb by
turning the knob until the spot just
disappears. Mark the body of the meter
with the figure 20 in white paint at the
place where the knob pointer rests. Adopt
the same procedure with Cie other negatives
selected.

Fig. 4.-The completed photometer with lid removed.
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THE two home crafismen directly con-
cerning us-the model -maker and
the jeweller-have three casting

processes to choose from. One, a kind of
foundry practice in miniature, using casting
flasks and sand, is not described because
the preparation of the mould is rather
tedious. The other two-the cuttle-bone,
and the waste wax process-are very simple,
quick and cheap, and all the equipment is
home-made.

Waste Wax Process
This is widely used in industry for making

precision castings, and there is no finer
method where seamless replicas of very
detailed or undercut originals are required.
Factory methods need not be discussed, but
one form of this process is ideal for home
use.

Fig. 1.-Removing the original from the flexible
mould. The jacketed container for melting
Vinamold can be seen in the background.

You will need a quantity of wax-either
paraffin wax or glitterwax-an asbestos mat
of the type sometimes used on gas stoves,
some dental casting plaster and one or two
pieces of thick steel pipe. The diameter of
pipe used depends upon the size of your
casting. It should allow at least lin. space
all round when the model is held inside
one end of the pipe. Saw off a length of
pipe, making it the depth of the model plus
1in., and file both top and bottom edges
perfectly flat, testing them against a sheet
of plate glass.

The Model
This is made of wax. If you are design-

ing the part to be cast you can simply cut
it from a block of wax. If you have to
copy an existing part there is a choice of
two methods. If the master has one flat
side and is not undercut, an impression
can be taken from it by pouring some
plaster into a suitable container, oiling the
surfaces of the master, and embedding it
in the wet plaster. When hard, the result-
ing impression is filled with molten wax.
If the original to be copied is very complex
and undercut, you can make an intermediate
mould from Vinatex flexible mould material,
suspending the master in this, allowing the
mould to harden, then removing the master
as shown in Fig. t, slitting the mould if
necessary. Modelling wax is melted and
poured into this impression (Fig. z) and
when cooled the wax replica removed from
the mould Fig. 3.

Having arrived at a wax model, take a
piece of wire (about t t s.w.g.) and dip it in
some molten wax in order to coat it fairly
thickly. Warm just the tip of the wire and
press it a little way into the wax model.
Choose a place where this will not spoil the
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design and where the structure of the model
is fairly thick (Fig. 4).

Cut a square of asbestos large enough for
the steel ring to rest on and lay the two
in position on a firm surface. Leave mixing
the plaster to the very last minute, as it

Fig. 2.-Melted wax is
poured into the mould.

Fig. 3.-When
cool the wax
replica is care-
fully extracted.

Fig. 4.-Dental plaster is poured round the
wax replica.

sets quickly. Make a few trial mixes to get
the right consistency: it should be creamy
yet not too thick to pour. Plaster and water
must be mixed together quickly-it is no
use adding water a little at a time-stirred
very briefly and vigorously, and poured im-
mediately into the containing ring.

TA 'O PROCESSES OF SPECI I, INTEREST TO MODELMAKERS
AND JEN\ ELLERS

Hold the end of the wire bearing the
wax model at its lower end, place it in the
ring and hold it central with the bottom of
the model 4in. from the asbestos at the
bottom. Pour the plaster in quickly, seeing
that it touches the model all round as the
depth increases until the wax is completely
buried to a depth of bin. (see Fig. 4). This
should leave the surface of the plaster tin.
below the rim of the pipe. Fig. 5 illustrates
this stage. The plaster will generally harden
quickly enough for you to be able to let
go of the wire after a few moments, but
it may be more convenient to have the
wire suspended by a piece of thread from
some simple support. such as three pieces
of wood tacked together to form two up-
rights and a cross piece to which the thread
can be tied.

Drying of the plaster can be hastened if
necessary by standing the ring and its
asbestos base on a warm stove by the fire
or on the brazing hearth. When dry in-
crease the heat until the wax melts, the wirg
becomes free and can be pulled from the
mould, and, on inverting the mould. the
wax from inside runs out through the hole
(see Fig. 6). With the mould still upside-
down, enlarge the hole at the centre with
a small pen -knife blade, making a fairly
generous conical opening, but leaving the
hole its original size where it joins the
hollow impression beneath the surface. (See
Figs. 5 and 7.)

Steam Pressure Casting
Stand the ring and its

asbestos base on a block of
charcoal of the type supplied
to jewellers, and support this
on a heavy steel plate or on a
brazing hearth. Surround the
ring with pieces of coke to
help in retaining the heat.

The remaini7g piece of
equipment is simply a tin lid,
fitted with an asbestos lining.

The diameter of the lid is not important as
long as it is larger than the ring. It must
have a flat top and straight sides. A piece
of wood is screwed to the top of the lid to
form a handle; a cotton reel is suitable. A
circle of asbestos is now cut to fit inside the
lid. This should hold itself in position if
cut a shade on the large side and pressed in.

Next thoroughly soak the asbestos with
water and lay the lid to one side where it
can be picked up quickly. A brazing torch

Fig. 6.-The mould is gently heated to melt
out the wax.

P.

is best for heating the ring and mould
(Fig. 8), though a powerful petrol blow-
lamp will give sufficient heat if you are
patient. Place the scrap metal to be used-
this should be about double the quantity
you estimate will be taken by the actual im-
pression-in and over the conical hole,
adding a suitable flux. This will be
powdered borax in the case of copper, brass,
silver or gold.

At first play a gentle flame on the mould
in order to dry it out. Turn on full heat
as soon as it stops steaming. Heat the
walls of the mould first, bringing the whole
thing to even, dull red heat, and avoid
melting the scrap metal too soon. Rather,
let its melting be an indication that the
entire mould is at the same temperature as
the metal to be cast. The molten metal
will run into a spinning globe immediately

over the hole (Fig. 8).
Heat for a little longer
to make quite certain of
a high enough tempera-
ture, then remove the
flame and quickly press
the lid over the ring (Fig.
9). Keep it there for a
few seconds with a good
pressure. Remove the
lid, let the ring cool to a
dull red, and then throw
it and its contents into a
bucket of water (Fig. to).
When cooled in this way
the plaster becomes soft

Fg. 5.-A section through the
steel pipe showing the position
of the wax replica in the plaster.

Fig.

Fig. 7.-A conical
opening is cut, using

a penknife.

Fig. 12.-The finished casting, wax
replica and original model.

and crumbly, and you can easily remove the
casting (Fig. t). The steam pressure gener-
ated when the wet asbestos is brought into
contact with the mould is high enough to

Fig. to-The mould is dropped into a Call of
water.

Fig. 9.-Using the tin lid with wet asbestos
to generate steam pressure.

overcome the resistance offered by trapped
air, and the metal should penetrate into
every crevice of the impression.

Castings made in this way have a fine
surface and show every detail, and they
need little or no finishing, apart from cutting
off the thread of metal joining the casting
to the superfluous metal left in the conical
hole, and making good the join at that place.
Surprisingly thin castings can be made.
almost down to the thickness of a piece of
paper. An original, wax replica and actual
casting are shown in Fig. 12.

.-The mould is heated in the brazing Incinerated Models
hearth. Instead of a wax model, any original that
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will incinerate to fine ash may be used.
Thus, a leaf can be cast from a real original
by the simple method of sticking the wax
coated wire to a place somewhere along
its thicker part-say, near the stem-
embedding the leaf in the plaster in the
usual way. The leaf turns to ash on heating
the mould, and the amount of this is not
sufficient to interefere with the passage of
the metal. Beetles and various other insects
can be treated in a similar way. For
model -makers it should be interesting to try
carving the original from balsa wood and
allowing this to incinerate in the mould.
To the best of my knowledge, this is a

F - The plaster
crumbles away from the

casting.

method that has yet to be tried, but, since
the density of balsa wood is so low, it
should reduce to a very small proportion of
ash. Owing to of this
wood, it would probably be necessary to
dip the master in some very hot paraffin
wax in order to seal the pores and permit
a casting with a very fine surface.

Cuttle-bone Process
The size of the casting is limited only

by the size of the cuttle-bone obtainable-
and quite large ones, specially selected, can
be bought from suppliers of jeweller's
materials and tools. You can copy an
original made from any hard material-it
might be a signet ring, part of a locomotive,
or a cylinder head-but it must not be
undercut. (If it is undercut, you will have
to use the first process.) Alternatively
you can carve the model from a piece of
hardwood.

With a hacksaw blade, divide the cuttle-
bone into two slices. Rub the cut surfaces
on a piece of fine glasspaper laid on a flat
surface and finish b7 rubbing the two
surfaces together to get a really good fit.

Register Pegs ane Gate
Matchsticks make very good register pegs.

Cut three so that the length of each is
slightly less than the thickness of the com-
plete cuttle-bone and press them in one of
the slices so that rather more than half

Addresses of Suppliers:
Dental casting plaster from S. S. White

& Co. 126, Gt. Portland Street, London,
W.I., and W. H. Palmer & Co. Ltd., 8z
and 84, Old Street, London, E.C.I.

Charcoal blocks and cuttle-bone, etc.,
from E. Gray & Sons Ltd., 12/14,
Clerkenwell Road, London, E.C.I.

Muffle furnaces, crucibles, etc., from
A. Gallenkamp & Co., 17/19, Sun Street,
Finsbury Square, London, E.C.2.

Modelling wax from Messrs. S. S.
White & Co.
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THE two home crafismen directly con-
cerning us-the model -maker and
the jeweller-have three casting

processes to choose from. One, a kind of
foundry practice in miniature, using casting
flasks and sand, is not described because
the preparation of the mould is rather
tedious. The other two-the cuttle-bone,
and the waste wax process-are very simple,
quick and cheap, and all the equipment is
home-made.

Waste Wax Process
This is widely used in industry for making

precision castings, and there is no finer
method where seamless replicas of very
detailed or undercut originals are required.
Factory methods need not be discussed, but
one form of this process is ideal for home
use.

Fig. 1.-Removing the original from the flexible
mould. The jacketed container for melting
Vinamold can be seen in the background.

You will need a quantity of wax-either
paraffin wax or glitterwax-an asbestos mat
of the type sometimes used on gas stoves,
some dental casting plaster and one or two
pieces of thick steel pipe. The diameter of
pipe used depends upon the size of your
casting. It should allow at least lin. space
all round when the model is held inside
one end of the pipe. Saw off a length of
pipe, making it the depth of the model plus
1in., and file both top and bottom edges
perfectly flat, testing them against a sheet
of plate glass.

The Model
This is made of wax. If you are design-

ing the part to be cast you can simply cut
it from a block of wax. If you have to
copy an existing part there is a choice of
two methods. If the master has one flat
side and is not undercut, an impression
can be taken from it by pouring some
plaster into a suitable container, oiling the
surfaces of the master, and embedding it
in the wet plaster. When hard, the result-
ing impression is filled with molten wax.
If the original to be copied is very complex
and undercut, you can make an intermediate
mould from Vinatex flexible mould material,
suspending the master in this, allowing the
mould to harden, then removing the master
as shown in Fig. t, slitting the mould if
necessary. Modelling wax is melted and
poured into this impression (Fig. z) and
when cooled the wax replica removed from
the mould Fig. 3.

Having arrived at a wax model, take a
piece of wire (about t t s.w.g.) and dip it in
some molten wax in order to coat it fairly
thickly. Warm just the tip of the wire and
press it a little way into the wax model.
Choose a place where this will not spoil the
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design and where the structure of the model
is fairly thick (Fig. 4).

Cut a square of asbestos large enough for
the steel ring to rest on and lay the two
in position on a firm surface. Leave mixing
the plaster to the very last minute, as it

Fig. 2.-Melted wax is
poured into the mould.

Fig. 3.-When
cool the wax
replica is care-
fully extracted.

Fig. 4.-Dental plaster is poured round the
wax replica.

sets quickly. Make a few trial mixes to get
the right consistency: it should be creamy
yet not too thick to pour. Plaster and water
must be mixed together quickly-it is no
use adding water a little at a time-stirred
very briefly and vigorously, and poured im-
mediately into the containing ring.

TA 'O PROCESSES OF SPECI I, INTEREST TO MODELMAKERS
AND JEN\ ELLERS

Hold the end of the wire bearing the
wax model at its lower end, place it in the
ring and hold it central with the bottom of
the model 4in. from the asbestos at the
bottom. Pour the plaster in quickly, seeing
that it touches the model all round as the
depth increases until the wax is completely
buried to a depth of bin. (see Fig. 4). This
should leave the surface of the plaster tin.
below the rim of the pipe. Fig. 5 illustrates
this stage. The plaster will generally harden
quickly enough for you to be able to let
go of the wire after a few moments, but
it may be more convenient to have the
wire suspended by a piece of thread from
some simple support. such as three pieces
of wood tacked together to form two up-
rights and a cross piece to which the thread
can be tied.

Drying of the plaster can be hastened if
necessary by standing the ring and its
asbestos base on a warm stove by the fire
or on the brazing hearth. When dry in-
crease the heat until the wax melts, the wirg
becomes free and can be pulled from the
mould, and, on inverting the mould. the
wax from inside runs out through the hole
(see Fig. 6). With the mould still upside-
down, enlarge the hole at the centre with
a small pen -knife blade, making a fairly
generous conical opening, but leaving the
hole its original size where it joins the
hollow impression beneath the surface. (See
Figs. 5 and 7.)

Steam Pressure Casting
Stand the ring and its

asbestos base on a block of
charcoal of the type supplied
to jewellers, and support this
on a heavy steel plate or on a
brazing hearth. Surround the
ring with pieces of coke to
help in retaining the heat.

The remaini7g piece of
equipment is simply a tin lid,
fitted with an asbestos lining.

The diameter of the lid is not important as
long as it is larger than the ring. It must
have a flat top and straight sides. A piece
of wood is screwed to the top of the lid to
form a handle; a cotton reel is suitable. A
circle of asbestos is now cut to fit inside the
lid. This should hold itself in position if
cut a shade on the large side and pressed in.

Next thoroughly soak the asbestos with
water and lay the lid to one side where it
can be picked up quickly. A brazing torch

Fig. 6.-The mould is gently heated to melt
out the wax.

P.

is best for heating the ring and mould
(Fig. 8), though a powerful petrol blow-
lamp will give sufficient heat if you are
patient. Place the scrap metal to be used-
this should be about double the quantity
you estimate will be taken by the actual im-
pression-in and over the conical hole,
adding a suitable flux. This will be
powdered borax in the case of copper, brass,
silver or gold.

At first play a gentle flame on the mould
in order to dry it out. Turn on full heat
as soon as it stops steaming. Heat the
walls of the mould first, bringing the whole
thing to even, dull red heat, and avoid
melting the scrap metal too soon. Rather,
let its melting be an indication that the
entire mould is at the same temperature as
the metal to be cast. The molten metal
will run into a spinning globe immediately

over the hole (Fig. 8).
Heat for a little longer
to make quite certain of
a high enough tempera-
ture, then remove the
flame and quickly press
the lid over the ring (Fig.
9). Keep it there for a
few seconds with a good
pressure. Remove the
lid, let the ring cool to a
dull red, and then throw
it and its contents into a
bucket of water (Fig. to).
When cooled in this way
the plaster becomes soft

Fg. 5.-A section through the
steel pipe showing the position
of the wax replica in the plaster.

Fig.

Fig. 7.-A conical
opening is cut, using

a penknife.

Fig. 12.-The finished casting, wax
replica and original model.

and crumbly, and you can easily remove the
casting (Fig. t). The steam pressure gener-
ated when the wet asbestos is brought into
contact with the mould is high enough to

Fig. to-The mould is dropped into a Call of
water.

Fig. 9.-Using the tin lid with wet asbestos
to generate steam pressure.

overcome the resistance offered by trapped
air, and the metal should penetrate into
every crevice of the impression.

Castings made in this way have a fine
surface and show every detail, and they
need little or no finishing, apart from cutting
off the thread of metal joining the casting
to the superfluous metal left in the conical
hole, and making good the join at that place.
Surprisingly thin castings can be made.
almost down to the thickness of a piece of
paper. An original, wax replica and actual
casting are shown in Fig. 12.

.-The mould is heated in the brazing Incinerated Models
hearth. Instead of a wax model, any original that
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will incinerate to fine ash may be used.
Thus, a leaf can be cast from a real original
by the simple method of sticking the wax
coated wire to a place somewhere along
its thicker part-say, near the stem-
embedding the leaf in the plaster in the
usual way. The leaf turns to ash on heating
the mould, and the amount of this is not
sufficient to interefere with the passage of
the metal. Beetles and various other insects
can be treated in a similar way. For
model -makers it should be interesting to try
carving the original from balsa wood and
allowing this to incinerate in the mould.
To the best of my knowledge, this is a

F - The plaster
crumbles away from the

casting.

method that has yet to be tried, but, since
the density of balsa wood is so low, it
should reduce to a very small proportion of
ash. Owing to of this
wood, it would probably be necessary to
dip the master in some very hot paraffin
wax in order to seal the pores and permit
a casting with a very fine surface.

Cuttle-bone Process
The size of the casting is limited only

by the size of the cuttle-bone obtainable-
and quite large ones, specially selected, can
be bought from suppliers of jeweller's
materials and tools. You can copy an
original made from any hard material-it
might be a signet ring, part of a locomotive,
or a cylinder head-but it must not be
undercut. (If it is undercut, you will have
to use the first process.) Alternatively
you can carve the model from a piece of
hardwood.

With a hacksaw blade, divide the cuttle-
bone into two slices. Rub the cut surfaces
on a piece of fine glasspaper laid on a flat
surface and finish b7 rubbing the two
surfaces together to get a really good fit.

Register Pegs ane Gate
Matchsticks make very good register pegs.

Cut three so that the length of each is
slightly less than the thickness of the com-
plete cuttle-bone and press them in one of
the slices so that rather more than half

Addresses of Suppliers:
Dental casting plaster from S. S. White

& Co. 126, Gt. Portland Street, London,
W.I., and W. H. Palmer & Co. Ltd., 8z
and 84, Old Street, London, E.C.I.

Charcoal blocks and cuttle-bone, etc.,
from E. Gray & Sons Ltd., 12/14,
Clerkenwell Road, London, E.C.I.

Muffle furnaces, crucibles, etc., from
A. Gallenkamp & Co., 17/19, Sun Street,
Finsbury Square, London, E.C.2.

Modelling wax from Messrs. S. S.
White & Co.



A120 film has numbers on the covering
paper in three lines, 1-8, 1-12, 1-16,

I put in another window at the back of my
camera, in line with the numbers 1-16, and
fitted a mask in front of the film, and on
the view finder.

Why not fit a window at the back of the
camera, over the line of numbers 5-72 and
so fit this that the numbers can be read off

Fig. 3 (Left).-
Theviewfinder.
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Fig. I.-Positions of the windows.
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their length is left projecting. Leave plenty
of room between the top two for the master.
Now lay the two halves together and press
them so that the pegs form holes in the
second slice of cuttle-bone. Separate them,
lay the master you wish to copy between
the two top pegs, leaving about ,`in. between
it and the top of the cuttle-bone, register
the pegs with the holes, and press the
halves firmly together. If difficulty is
experienced in making the surfaces meet, as
in the case of a rather large original, place
your hands between your knees for extra
p.-essure.

Again separate the halves, remove the
master and cut the gate from the impression
to the top of the cuttle-bone (Fig. 13). This
is funnel -shaped and must be tin. to
3't6in. in diameter where it joins the
impression, and about sin. dia. at the top.
The gate is cut with a small penkife blade
from both halves of the mould. Radial
lines are scratched with the tip of the blade

t3.-Two halves of the cuttle bone mould
showing the locating pins.

from the edges of the impression to act as
air breathers.

Now register the pegs and wire the two
haves together, after doing some careful

Fig. t4. -A small muffle furnace with a gas
burner of the venturi type.

work with an artist's brush to remove any
stray particles of cuttle-bone.

Pouring
The next stage depends upon what metal

you wish to cast and also upon the size
of the impression. If pewter or white metal
is to be poured, you can melt quite large
quantities in a strong metal container or
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a fireclay crucible, using either a blowlamp,
a brazing torch or an ordinary household
open grate as a source of heat. I have on
occasion used an open fire, well stoked with
a fuel such as Coalite, and burning bright
and clean to melt metals up to the melting
point of silver (1,65o deg. F.) using a fire -
clay crucible and crucible tongs for pouring.
If you hold the mould while pouring, a
thick leather glove should be worn in case
of accidents. Some molten metal will
probably spill over, for the gate must always
be filled quickly and right to the top, the
metal going in in a continuous stream.
When cool, the mould is opened, the cast-
ing eased out and the superfluous metal
sawn off. Castings made in this way have
good detail and need very little finishing.
Any of the non-ferous metals can be cast.
With those of higher melting point the
mould can be used once only for an
accurate reproduction. With pewter you
may be able to make as many as half a
dozen good castings. One cuttle-bone, used
economically, may accommodate several
small impressions side by side, and the
burnt impression of one mould can often
be sliced .away, still leaving sufficient thick-
ness for a further casting.

A small muffle furnace with a gas burner
of the venturi type (Fig. 14) is not expensive
and provides a clean and simple way of
melting metals up to the melting point of
about 2,000 deg. F. It holds one crucible of
useful size, and has a cone which can be
stood on top to increase the draught through
the fireclay interior.

A brazing torch does just as well for either
of the processes, in which case the crucible
is stood on an iron or steel tray, surrounded
by pieces of coke. Plenty of flux of the
appropriate type for the metal being cast
should be added to the scrap before heating
commences.

ou lin um er of Exp SUIT S
Written by D. E. Cragg in Response to a Request in " Information

Sought," October Issue
twice, first by the winding knob and then
by the window ?

Another way to do this is to fit two
windows in the back of the camera, approxi-
mately thin. apart, both in line with the
numbers 1-12, so that here again the
numbers can be read off twice (Fig. t).
Before doing this, take the backing paper
from the film (this can be replaced after-
wards and the film used). On the back of
the covering, or backing, paper the numbers
1-8, 1-12 and 1-16 will be seen. Now by
placing the covering paper in or over the

back of the camera, it
will be seen just
where the windows
are to be fitted (Fig.
TA). It is best to fit
a swivel cover for
each window, t h e
camera can then be
used for 24 or 12
exposures (Fig. 1B).
A mask must be fitted
in the back of the
camera, in front of
the film, as shown in
Fig. 2. The mask can
be made from thin
tin painted matt black
and two wires.

The view finder :
this also must be
fitted with a mask.Fig. 2.-The mask.

this is best done by placing a piece of
ground glass up to the mask at the back
of the camera, then open up the shutter,
you can then mask the view finder so
that the same amount of picture is seen on it
as on the ground -glass screen. The view
finder could have two fine wires or pins
across; it then could be used for 12 or 24
exposures (Fig.
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H. Brotherton Discusses the
Advantages of Built Cane
and 7 ells You How to

Make It

BAMBOO cane has the lightness and
strength so desirable in a material
for fishing rods, but in its natural

form its usefulness for this purpose is

limited. It is excellent for rigid rod -sections,

Fig. 1.-A 6o'
template for

checking.

but its natural hollow structure makes it
unsuitable for the more slender sections
which are subject to repeated bending
stresses. Nor is it possible to achieve exact
diameters and desired rates of taper with
the natural cane, for almost all the strength
of bamboo lies in its hard outer skin and
it is unwise to make any appreciable reduc-
tion in its outside diameter.

A nineteenth-century American gun-
smith named Phillippe is said to have been
the first man to overcome bamboo's limita-
tions as a rod material, by producing what
he called " rent and glued cane." All he
did, in effect, was to remove the cane's
hollow centre. He split up his natural cane,
planed up the resulting strips, and then
reassembled them to form a solid cane. The
result was bamboo without its natural
shortcomings.

Phillipe's original " rent and glued cane
has, of course, been improved upon, but
the basic principle has since revolutionised
the craft of fishing rod making. "Built "
or " split " cane, as it is now called, has
opened up many possibilities. Cane can
now be made to exact dimensions and with
any desired taper or combination of tapers.
This makes it possible for the performance
or " action" of rods to be pre -determined
scientifically. It provides a solid cane, an
ideal rod material which Nature has
neglected to provide, or, on the other 'hand,
the built cane can be fabricated to form a
hollow section which can be used with

NEWNES PRACTICAL MECHANICS 141

advantage for the
stiffer rod sections
which are usually
made from the
natural cane. The
latter procedure may
sezm like going to a
lot of trouble to

produce what we already
had in the first pace, but
the advantage, of course,
is that built cane can be
made to precise dimen-
sions. With the natural

cane we have to hunt around for the nearest
dimensions that Nature has provided.

Methods of Construction
Phillippe's original built cane

was a simple four -strip
assembly, but the construction
favoured nowadays is the much
m o r e efficient
assembly of six
triangular s t r i p s
which gives the
familiar hexagonal
cross-section. This
construction makes
use of the maxi-
mum amount of
the cane's hard
outer skin.

Removing finishe
strip from former.

Fig. 2.-The ribs glued at 6 in. intervals along flat strips.

Built cane is an expensive material to
buy, which is understandable. The raw
material is cheap enough, but a consider-
able amount of work goes into its production.
A bamboo pole has to be split up and for
each section of built cane six pieces have to
be planed up into perfectly triangular
tapering strips. These are then cemented
together to form the finished hexagonal cane.
It is only the introduction of some measure
of mechanisation into commercial manfac-
ture that has made built cane available at
the price it is.

Yet it can be made quite successfully
and at negligible cost by any amateur who
can use a plane. The only problem is the

Fig. 4.- The former
with the corners planed
flat and square timber

added.

Fig. 3.-A
cross-section of

the former.

planing of the strips. The cross-section of
these must be a perfect equilateral triangle
and the required taper must be introduced
into each strip, for, as the hard outer skin
of the cane has to be retained, taper cannot
be achieved after assembly. Such precise
planing calls for some form of planing jig.

There are two usual methods of controlled
planing. One is the " grooved -board "

which consists of planing
the strips progressively
in a series of shaped
grooves, the final groove
giving the desired triangular
cross-section. The other
is the triangular former
method. This consists of
gluing the strips to the
corners of a triangular
former and then planing
them to conform to the lines,
of the former. This latter
method takes much longer
as each individual strip has
to be glued and subse-
quently removed from the
former, but it is the most
convenient method for the
amateur to whom the time
factor is not of great

Binding a glued strip to the former. importance.
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Making the Former
The former is of hardwood, a convenient

size being 5ft. long, with a cross-section,
an equilateral triangle 3in. X Sin. X 31n.
Fashioning a perfectly true former to these
dimensions from the solid timber is a
formidable task which many a professional
carpenter would hesitate to undertake with-
out mechanical aids. For the amateur a
" built-up " former is a more practical
proposition. To make this, three 6ft.
lengths of any good 2in. X fin. planed
hardwood are needed, together with three
5ft. lengths of similar wood tin. square.
These are, by the way, nominal measure-
ments. The actual measurements of the
planed wood will be about gin. X tin. and
;in. square respectively. The dimensions
are not, in any case, critically important,
so long as the timber is uniform.

Twelve inches is cut from each of the flat
pieces and this surplus is sawn up to make
triangular ribs, the sides of which must be
exactly the width of the flat strips. These
ribs are the basis of the former and it is
essential that they be all alike and perfectly
equilateral. It is advisable to make up a
mitre -block with a 6o deg. saw -guide to
ensure that the triangles are cut accurately.
They should be checked after cutting with a
6o deg. template cut from tin-plate or stout
cardboard (Fig. t). This will be needed at
a later stage for the final truing up of the
former.

These ribs are now glued at six-inch inter-
vals along one of the flat strips (Fig. 2).
When the glue has set the two remaining flat
pieces are added to the other sides of the
ribs. This gives an assembly which, in
cross-section, should look like Fig. 3. The
corners of this triangular assembly are then
planed flat and the square timber is added,

A which brings us to the stage shown in Fig. 4.
Finally, the square pieces are planed away to
conform with the sides, giving us a reasonably
true triangular former with 6o deg. corners.
Any slight inaccuracy can soon be corrected
with the aid of the 6o deg. template. It
is essential that a heat -proof glue be used
throughout the job, as the former will have
to be warmed later to remove the finished
strips of cane.

Baking and Splitting the Cane
For making built cane suppliers of

rod -making materials supply prime Tonkin
cane poles from iiin. to 2in. in diameter,
with wall thicknesses ranging from about
3/16in. to 5/16in. These are usually about
rift. long and have to be cut for delivery,
so cutting instructions should be sent with
the order. They should be cut into pieces
about a foot or so longer than the intended
length of the built cane.

The first job is to split the sawn-off lengths
of cane pole into halves, using a blunt knife
and a mallet. The half canes are then
" baked " to harden them. Commercial
manufacturers do actually bake the bamboo
in suitable ovens, but the amateur can
achieve a similar result by passing the cane
slowly to and fro over a gas -jet until it
begins to show traces of scorching. This
drives out much of the natural moisture and
hardens the bamboo considerably.

After baking the half canes are split down
again into strips about gin. wider than the
finished width of the triangular strips. These
rough strips may be slightly bent, but if they
are warmed over the gas jet they become
quite pliable and can easily be straightened.
There will be protrusions at intervals where
the nodes or " knuckles " of the cane have
been. These are skimmed off with a sharp
plane, care being taken that only the barest
minimum of material is removed from the
Skin side of the cane. The task of gluing

the strips to the former is made easier, too,
if the rough split edges are planed up
reasonably straight.

Preparing the Former
The former must first be stained all over

with black wood dye, the purpose of this
being to serve as a tell -tale precaution
against any inadvertent shaving of the
former during the planing of the strips.

The apex of one corner of the former is
now planed away to form a tapering flat (see
Fig. 5). This should be carefully done so
that the progressive width and degree of
taper corresponds with the flats of the pro-
posed hexagon section of built cane. The
beginner is often tempted to form three
similar flats, one on each corner of the
former, so that he can speed up the job by
planing up three strips at once. This is
definitely not a practical proposition. In the
first place, it is almost impossible to form
three flats exactly alike. Secondly, the
beginner will not find it too easy to glue one
strip to the former, let alone three! The
other corners of the former can he used for
making strips of different dimensions, but

Fig. 5.-Finished former with flat planed on one
edge.

all the six strips for any one section of
built cane should be made on the same
corner so that they are identical.

Gluing on the Strips
Before the strips are glued on for planing

they should be cut to finished length. Here
we see the reason for having the cane cut

2in. or so longer than necessary. The poten-
tially weak spots in the strips are the knots
where the knuckles have been. With a foot
to spare it is possible to stagger these knots
when cutting to finished length so they do
not coincide in the assembled cane.

The glue used to fix the strips to the
former should be one of the animal glues
which soften when heated. Otherwise it
will be impossible to remove the strips after
planing. The strips are glued in turn, skin
side downwards, to the flat on the former
and are held in position until the glue is set
by a tight spiral binding of strong cord.
Ample time should be allowed for the glue
to set so that there is no danger of the
strips coming away during the planing opera-
tion.

Planing the Strips
A good steel plane with a screw adjust-

ment is needed. It should be finely set
with the blade honed up to a really sharp
cutting edge. It is, in fact, advisable to
have the oil -stone at hand to touch up the
blade from time to time as the work
proceeds, for baked bamboo is quite hard
and soon takes off the keen edge.
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The surplus cane is carefully planed away
from the bamboo strip until it is flush with
the former, care being taken not to shave
the surface of the former or to cant the
plane during the finishing stages. The
planing can be done most conveniently if
a V-shaped cradle is knocked together from
oddments of timber.

The finished strip is removed by running
a hot soldering iron along the glued joint
and at the same time gently prising the strip
away from the former with the blade of a
knife. It will tend to curl slightly as it
comes away, but this does not matter as
the strips automatically straighten up in the
process of assembly. After each strip is
removed the old glue must be thoroughly
cleaned off the flat on the former, by rub-
bing down with a cloth soaked in hot
water. On no account must it be scraped
off, or the flat may be enlarged and the
strips will not be identical.

Assembly
The six finished triangular strips are now

given a liberal coat of one of the waterproof
adhesives and are
then assembled, skin
side outwards, to
form the hexagon
section. It is best
to assemble and
bind together the
thick ends of the
strips first and then
to work progressively
towards the thinner
ends, coaxing the

strips into their correct positions as
a close binding of cotton thread is
wound on.

The bound -up assembly should
then be swabbed down with a damp
cloth to remove extruded glue and to
wet the cotton binding. The shrink-
age of the thread on drying out will
squeeze the strips tightly together.
Until the glue has set the assembly
will be quite " sloppy " and malleable

and any bends or kinks should be straightened
out at this stage, for it is impossible to make
any correction once the glue is hard. After
the final check for straightness the finished
section is laid on a perfectly flat surface until
the glue has thoroughly hardened.

Finishing Off
The completed piece is then carefully

cleaned up, a small flat file being handy
for removing the binding and any remaining
excess glue. Finish off with a light sand-
papering, dealing with one flat of the hexa-
gon at a time so as not to round away the
corners. Fig. 6 shows a cross section of
assembled built cane.

If all the work has been painstakingly
done the result should be an inexpensive
length of first-class fishing rod material.

Hard outer skin

ft/014,

Fig. 6.-Assembled built cane.
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By J. L. Watts

Ilou to Adapt a Spare Electric Motor to Suit the Supply Available

THERE are occasions when a prospec-
tive user may come into possession
of a motor which is rated for a

different voltage to that of the available
supply, or when a user moves to a district
where the supply voltage is different, and
the question arises whether a motor, or
motors, can be used with, or without,
modification. This involves questions of
heating, insulation and motor design.

Serves Motors on Reduced Voltage
The most common type of motor used

on domestic apparatus is the series motor,
sometimes called a universal motor. The
field coils in this machine are connnected
in series with the armature; usually one
field coil is connected on either side of the
brushes as shown in Fig. t. Such a motor
can be used quite safely on a lower voltage
than that for which it was designed, but will
then run at a lower speed. If the motor
load is such that the rated current passes,
the speed may be reduced almost in pro-
portion to the voltage. However, the horse-
power developed by the motor is then
reduced approximately in proportion to the
voltage, although the motor may be capable
of developing its rated torque.

It would not be safe to increase the load
so that more than the rated full -load

Per cent, of full -load
motor torque

Per cent. of full -load
motor speed

TO 155

20 141

30 132

40 123

50 II9

60 114

70 109

So 106

90 102

100 100

Table 1.-Variation of speed with load on
universal series motor.

current passed through the motor, otherwise
the motor would overheat and the life of
the insulation would be reduced, particularly
as the ventilation is reduced at the lower
speed. The starting torque will also be
reduced on the lower voltage, so that the
motor will take longer to pick up speed
when switched on.

Brush

Armature

Series
resistor

Field coil

Live
pole

Supply

Neutral
pole

Fig. I.-Connections of a series resistor used
with a series motor.

In the case of many appliances, such as
vacuum cleaners, where the motor drives
a centrifugal fan, the torque required to
drive the fan automatically falls on reduced
speed. When used on reduced voltage the
motor speed and current automatically
change so that the torque developed by the
motor is just sufficient to
drive the load at the Field coil Shad
reduced speed. Thus on
reduced speed the torque
of a motor driving a cen-
trifugal fan will be
reduced below that re-
quired on normal voltage,
as will also the current.
Such an appliance can,
therefore, be used quite
safely on a lower voltage,
as can other appliances
where the resistance
torque of the load is not
increased on the lower
speed. However, the
reduced speed obtained
may make operation on a
lower voltage impracti-
cable; in particular the suction of a

vacuum cleaner may be considerably
reduced if the machine is used on an
appreciably lower voltage than that for
which it was designed. In this case
there are three possible solutions. One is
to sell the appliance in a district for which
it is suitable and purchase an appliance of
the correct voltage. Another solution is to
rewind the motor for the correct voltage,
whilst a third a:ternative would be to
supply the motor through a step-up trans-
former of the required ratio. The latter
two alternatives allow the motor to be used
with no loss of output and will be dealt
with in more detail later.
SerFes Motors on Increased Voltage

In some cases it is required to use a

Watts rating
element

Norma' current of a
200 volt element

amps.

Normal current of a
220 volt element

amps.

Normal zurre-it of a
230 volt element

am -s.

Norms! current of a
247 volt elementof

amps.

1,000 5 4.55 4.15 4.17

750 3.75 3.4 3.26 3.12

600 3 2.72 2.5 2.5

500 2.5 2.27 2.17 z.o6

250 1.25 1.14 1.07 I.03 I

Table 2.-Current rating of various heating elements.

series motor on a supply of higher than
the rated voltage. If such a motor has been
well designed and made it may be possible
to use it without modification on a voltage
up to about 15 per cent. greater than the
designed voltage provided certain conditions
obtain. First, the insulation of the motor
must be Quite sound so that it can with-
stand the extra voltage without risk of
breakdown. Operation on increased voltage
is undesirable in the case of a very small
motor having only a few commutator seg-
ments. Secondly, the rotating parts must
be robust so that they can withstand the
extra centrifugal stresses, which stresses
are proportional to speed'. Thirdly, the
load torque must not exceed the rated value,
otherwise the increased current taken by
the motor may cause the windings to over-
heat and possibly burn out. If a motor
is used on increased voltage with rated
current and torque it may run at a higher
speed which is practically proportional to

"n9 band

/ Supply

Centrifugal switch Main stator
winding

(
Q Supply

,CapacitOr
Starting whding

(a) Shaded-pole motor (b) Capacitor-start motor

Fig. 2.-Connections of two types of four -pole single-phase motors.

the, voltage, the horse -power being increased
almost in the same ratio.

However, in many cases, and particularly
if the motor drives a centrifugal fan, the
load will require an increased torque to
drive it at the increased speed on the higher
voltage. This automatically causes the
motor to take an increased current, which
is not permissable on account of overheat-
ing. Possible solutions are to sell or
exchange the machine; to rewind the motor
or feed it through a step-down transformer
so that it runs at normal speed, or to con-
nect a resistor in series with the motor
as in Fig. I.

Provided the insulation of the motor is

adequate for the higher voltage the latter
solution might be permissable if the load
on the motor is constant, although the
resistor may reduce the starting torque.
In the case of a motor of rated voltage
V volts and which takes a current of I amps.
aid is to be used on a higher voltage V.
volts, a series resistor could be used with
a volt drop of V,-V volts. The resistor
s'aould be capable of carrying the current
(I amps.) without overheating and its

V,-Vresistance R should be equal to --- ohms,
or slightly greater in the case of a motor
which has a fairly low power factor. The
motor would then run approximately at its
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normal speed and develop its rated full-l&ad
torque with no more than its rated current.
The value taken for I should, however, be
the actual motor current, which may differ
from its rated full -load current in some
cases. Details of resistors will be given
later.

There are, however, disadvantages in
using a series resistor with a series motor
if the load is not constant. The volt drop
across the resistor is equal to I X R volts.
Thus, if the load on the motor falls, the
automatic reduction of the motor current I
will reduce the volt drop across the series
resistor, so that the voltage applied to the
motor will increase, as will also its speed.
Table 1 shows how the speed of a particular
series motor varies on varying load even
without a series resistor. A series resistor
will increase the speed variation so it is
most important that the motor should not
become unloaded. If the variation of load
is slight, a series resistor could be used
to run the motor on a reasonably higher
voltage, although it is better to rewind the
motor or feed it through a transformer.
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tically in proportion to voltage'. If the
motor is required to start against a heavy
load, therefore, it may refuse to start, or
may start much more slowly than on rated
voltage. This must be avoided in the case
of a split -phase or a capacitor -start motor
as the starting winding and capacitor (if
fitted) may be seriously damaged if the
motor does not accelerate to its working
speed in a few seconds.

It follows that if the starting conditions
are difficult, or if the motor is required to
develop its full -load torque and horse -power
on the lower voltage, the motor should be
replaced by one of the correct voltage,
rewound to suit the voltage, or fed through
a transformer of suitable ratio.
Induction Types of Motors on Increased

Voltage
When an induction type of motor is run

on increased voltage at rated frequency the
magnetising current will be increased. If
the motor is designed to operate with a
rather high magnetic flux density the mag-
netising current might then be increased
to such a degree that the machine tends to

Rated
horse
power

Approx.
watts
input

Approx. cur-
rent of a ix°
volt motor.

(amps.)

Approx. cur-
rent of a zoo

volt motor.
(amps.)

Approx. cur-
rent of a 220
volt motor.

(amps.)

Approx. cur-
rent of a 230

volt motor.
(amps.)

Approx. cur-
rent of a 240

volt motor.
(amps.)

x/30 63 0.82 0.45 0.4/ 0.39 0.37

1/2o 75 0.97 0.53 0.49 0.47 0.45

1Ir6 go 1.17 0.65 0.59 0.56 0.54

1'12 III 1.45 o.8 0.73 0.7 0.67

1/10 524 1.62 0.89 0.8x 0.78 0.74

r/8 151 1.96 1.08 0.98 0.94 0.9

116 194 2.05 1.13 1.03 0.98 0.95

1 260 2.5 1.36 x.24 1.18 1.13

i 490 6.4 3.5 3.2 3.1 2.9

I 66z 8.7 4.8 4.3 4.2 4

, 925 12 6.6 6 5.8 5.5

Table 3. -Approximate fur -load currents of various single-phase A.C. motors.

Induction Types of Motors on Reduced
Voltage
For driving lathes, drilling machines,

washing machines, etc., one of the induction
types of motors may be used, which motors
are also used on refrigerators and for cer-
tain fans. Induction motors include shaded -
pole motors, split -phase motors, capacitor -
start motors, capacitor motors and capacitor -
start -and -run (two -value) capacitor motors.
In the smaller sizes all these types have
squirrel -cage rotors with neither insulated
rotor windings nor brushes. Split -phase,
capacitor -start, and capacitor -start -and -run
(two -value) capacitor motors are usually
fitted with a centrifugal switch to cut out
the starting winding, or alter the capacitor
connections to the auxiliary stator windings,
after the motor has accelerated to about
75 per cent. of the working speed at start-
ing. The connections of two types of
induction motor are given in Fig, 2.

The characteristics of all these types of
induction motors are generally similar in
that the speed is not greatly affected by
change of voltage if the frequency of the
supply is unchanged. Such motors can
safely be used without modification on a
lower voltage than that for which they were
designed, provided the load is not excessive.
Normally the load torque should be reduced
in proportion to the voltage, under which
conditions the motor will take approximately
the normal current and the horse -power will
be reduced practically in proportion to the
voltage. The starting torque and the peak
torque which the motor can develop with-
out stalling will, however, be reduced prac-

overheat even on no load. If the motor is
rated for one voltage and is designed to
operate with a fairly low flux density it may
be practicable to use it on up to about 115
per cent. of its rated voltage at rated fre-
quency without modification, however. In
this case the starting torque will be increased
in a higher ratio than the voltage, whilst the
full -load torque and horse -power may be
increased almost in proportion to the voltage.
Many motors are marked with a certain
voltage range, such as 220/250 volts, and
it is generally inadvisable to use such
machines directly on a voltage above the
top limit.

To
Motor

Secondary

To
Motor

(a) Auto -transformer

winding /Pr/nary winding

AC. Supply

I I

N-Double-wound transformer
Fig. 4. -Types of transformers used to supply

single-phase motor -

Fig. 3. -Re -connection of field coils in parallel
in a series motor.

If the increase of voltage is not more
than about 25 per cent, at rated frequency
it may be practicable to feed the motor
through a series resistor of R ohms, equal
to

V, where V, is the supply voltage,-VI,
V the rated voltage and I the full -load
current (amps.). However, since the start-
ing current is usually much greater than the
full -load current, and the volt drop across
the series resistor is proportional to the
current, the use of a series resistor is liable
to reduce the starting torque considerably,
and also to reduce the peak motor torque.
The series resistor method would generally
be unsuitable for a split -phase or a capacitor -
start motor which has to start against a
fairly heavy load, due to the risk of over-
heating the starting winding before the cen-
trifugal switch opens. In case of an
appreciable increase of voltage it is best to
rewind the stator or to feed the motor
through a suitable transformer.

Induction Motors on Changed Voltage
and Frequency
It is sometimes desired to operate a motor

of rated voltage V volts and rated frequency
f cycles on a supply of different voltage V,
and different frequency L. When used on
a different frequency the speed of the motor
will be changed approximately in propor-
tion to the frequency. In order to avoid
overheating due to excessive magnetising

V ,current it is important that the ratio -

should not exceed the ratio
V. Thus a

220 volt, 6o -cycle motor could be used on
a 50 -cycle supply up to 183 volts, On such
a supply the speed would be reduced to
5/6 of the rated value, the full -load torque
would be practically unchanged, and the
full -load horse -power practically propor-
tional to the voltage. The starting torque
may be affected, depending on the design
of the motor.

The motor could be fed from a lower
voltage at 5o cycles, but the full -load torque
and horse -power would be reduced. The
motor could be fed through a transformer
from a supply of more than 183 volts at
5o cycles, if required. It could be fed
direct from a 50 -cycle supply of less or
more than 183 volts if each stator coil was
rewound as decribed below, but the motor
could not be run at its rated speed.

Series Resistors
If it is decided to use a series resistor

to feed a motor at more than its rated
voltage resistance wire from an electric fire
element could be used. Table 2 gives the
normal currents of various fire elements
under operating conditions. If it is required
that a resistor should have a volt drop of
v volts when carrying a current of I amps.
an element wire could be chosen which has
a rated current of not less than I amps.
(preferably not less- than twice I). If an
element is chosen which has a current rating
of I, amps., of rated voltage V, the volt
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drop across the complete element when
carrying I amps, would be equal to

V
I,x

I

volts. Thus if the volt drop required across
the series resistor is v volts, a proportion

v x I,
equal to of the full length of the
element wire may be used.

When used as a series resistor the element
wire will heat up and it should be mounted
in an element former which is designed to
withstand such heat, and the resistor must
be very well ventilated. Using thicker wire
reduces the temperature at which the wire
operates, but a given volt drop will require
a longer length of wire. Whatever the size
of resistance wire used the total heat gener-
ated will be the same, the total heat to be
dissipated being equal to the product of the
current I amps, and the volt drop v volts.

Rewinding a Motor for a Different
Supply
When a series motor of rated voltage V is

to be rewound to suit another voltage V, each
armature and field coil should be rewound
with a number of turns proportional to the
voltage; i.e., for use on half voltage each
coil should have half the original number of
turns. The cross sectional area of the wire

Vshould be changed in the ratio - whichV,,
means that the diameter of the wire should

be changed in the ratio -- For use on
half voltage, however, each armature coil
could be rewound with half the original
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number of turns, using wire having twice
the original cross sectional area (141 per
cent. of the original diameter), but the field
coils could be reconnected instead of being
rewound. Fig. 3 shows how the two field
coils should be reconnected in parallel with
each other instead of in series, making sure
that the relative direction of the current in
each field coil is unchanged. When rewind-
ing 'an armature the coil span, connections
and lead between the armature coils and
commutator segments should be carefully
copied. If a series motor is to be rewound
for use on much less than its rated voltage
it may be necessary to fit larger brushes,
since the full -load motor current will be
inversely proportional to the voltage.

It is not necessary to modify the rotor of
an induction type of motor in any way when
the stator is rewound for a lower or higher
voltage, but each stator coil should be re-
wound with a number of turns proportional
to the voltage, as in the case of rewinding
a series motor. In the case of a motor
which is used with a capacitor it is advisable
that the size of capacitor (microfarads) be
changed in proportion to -V- Table 3 gives

V',
the approximate full -load currents of various
single-phase A.C. motors.

If it is required to rewind an induction
type of motor designed for a rated voltage
V and frequency f for use on a supply of
voltage V, and frequency f, each stator coil
should be rewound with V, X fof

theV X f,
original number of turns, using the thickest
wire which can be accommodated in the

stator slots with the required number of
turns.

Transformers
If it is required to feed a motor of voltage

V from a supply of voltage V, at the same
frequency through a transformer, the latter
will require to have a ratio of V, volts. If

V
the full -load current of the motor is
I amps. the rating of the transformer should
not be less than V X I volt -amps., and the
transformer should be capable of carrying
the current for the required period without
overheating. Thus, if the motor is required
to run for more than half an hour at a time,
a continuously -rated transformer should be
used. However, if several motors are to
be used at different times the volt -amp.
rating of the transformer need not be equal
to the sum of the volt -amp. ratings of all
the motors.

If a motor, or motors, is to be used from
a supply of lower voltage without modifica-
tion it is cheaper to use ass auto -transformer
of suitable ratio, as shown in Fig. 4a, rather
than a double -wound transformer. However,
a double -wound transformer may also he
used for supplying an A.C. motor from
mains of more or less than the rated voltage.
In this case it is an advantage to connect
the mid point of the secondary windings to
earth as shown in Fig. 4b. The maximum
voltage applied between any part of the
motor windings and its case is thus limited
to half the rated voltage of the motor, thus
reducing the stress on the insulation and
reducing the possible shock (risk.

Reading Machine for the Blind
ASCANNING device has recently been

designed in America, which enables
blind people to " read." It translates letters
as musical tones. By means of a tape record-
ing the blind learn the tone patterns, they
are then taught to recognise words and
phrases.

The unit is portable and the volume and
light intensity can be controlle.;; means
of knobs. The device is use.: &lit a
small probe over printed matena . There
are two small lights and a lens in the probe,
and these throw the image of the printed
letter upon a row of photocells, which turn
on an oscillator in the chassis to generate
a pitch in accordance with the height of the
black part of the letter. These pitches are
changed into sound patterns by earphones.

The device housed in a wooden case,
weighs approximately 91b. and measures
yin. X 9in. X 8in. For the first time blind
people can read normal print and this gives
the device a great advantage over Braille.
All printed material can be read provided it
is in English type and a reading speed of
55 to 3o words per minute can be attained.

Heavier -than -Uranium Element Dis-
covery
ASYNTHETIC form of matter that does

not exist naturally on earth and which
may only be found on exploding stars, or
in supernovae, has been made and purified
in America. It was made in a nuclear
reactor with up-to-date alchemical processes.
The element, which is r,000 times hotter
than radium, is colourless and paramagnetic.

Scientists put oz. of plutonium into a
materials testing reactor six years ago and
fed it with neutrons until a reasonable
quantity had turned into californium.

Californium may become the most
useful Heavier -than -uranium element after
plutonium.

Irradia 11 Vulcanization
L f. IZATION, which is the process

used for curing raw rubber and chang-
ing it into tough useful products, may
soon,be done by means of atomic radiation,
instead of using heat and chemicals. Though
this process will prove more expensive than
the existing one for the next ten years or so,
it will do away with many compounding
ingredients and eliminate the use of curing
pits and ovens, etc.

tali

Experimental Car
ANEW experimental car, called Firebird

III features a " no hands " steering con-
trol. It also has a wing -shaped Unicontrol
handle which is mounted on a 4in. control
stick in the centre of the car and which can
be used by either passenger. Electronic
steering control is provided and a dual
engine system employs separate engines for
car accessories and for driving the rear
wheels. As well as furnishing the accessory
power, the engine can also drive a no -volt
generator which provides a 6o -cycle electri-
cal power, and which in emergency could
run household appliances. The experimental
car also has a single dial electronic tempera-
ture system that combines air conditioning
and heating controls. The body is made
of fibreglass.

REMEMBERED ALL YOUR CHRISTMAS GIFTS ?
DON'T put off your Christmas giving until the last

possible moment . . . it is so easy to arrange now !
A year's subscription for PRACTICAL MECHANICS
is the ideal gift for friends who are skilled with their
hands . . . or want to be !

But hurry ! You must send now to make sure that first copies arrive in time for
Christmas. Simply send your friends' names and addresses, together with your
own and remittance* to cover each subscription, to Subscription Manager (G.2),
George Newnes, Ltd., Tower House, Southampton Street, W.C.2. An attractive
Christmas Greetings Card will be sent in your name to announce each gift.

* RATES (INCLUDING POSTAGE) FOR ONE YEAR (12 ISSUES) :-
U.K. £1.o.o, OVERSEAS ko.18.6, CANADA Lo.18.6, U.S.A. $2.75.
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THE subject matter may
or may not be interest-
ing of itself but it is

quite true to say that light-
ing alone can make a picture.
Texture is always empha-
sised if the light comes from
the side and therefore con-
veys a better feeling of the
nature of the material
whatever this may be.
When one takes this even
further so that the sun or
lamps are shining from
behind or almost from
behind the subject one
obtains a good feeling of
texture (given suitable
exposure and development)
plus strength ob t a ined
from the strong contrasts
of deep shadow and bright
highlight. A lens hood is
absolutely essential for this type
ment and even then care must be

of treat -
taken for

sometimes
able and

By E. CLEMENTS

Many of the Most
Effective Pictures Seen
in Magazines and Ex-

hibitions Rely to a Great
Extent Upon Strong
Lighting Compositions

even with a hood it is possible
to get " flare " which can com-
pletely ruin a shot.

Without considerable reflection
of light into the shadows this
technique of back lighting can

become unmanage-
accurate exposure

coupled with
minimum correct
development i s
essential.

Exposure
Determining

exposure is best
carried out with an
electric exposure
meter by taking a
reading of both the
deepest shadow and
brightest highlight
and, providing the
contrast is not too
great, giving an
exposure between
the two readings. In
order, however, to
obtain the highest
quality in one area
under high contrast
conditions, either the
shadows or high-
lights must be
sacrificed. This
decision must, of
course, depend

upon which is the most important or has
the greatest area in the picture. Generally
speaking the small areas of highlight such
as rim lights can be ignored in a composi-
tion where they are the only accents and
the exposure should be based upon the
general reading. On the other hand, if the
picture is mostly highlight in tone any small
areas of shadow can be omitted from the
calculations.

Some years ago it was always advocated
that an against the light exposure should
receive four times what would be required
for a normally lighted picture, but the
advent of developers (Promicrol or Micro-
phen) producing good shadow detail with-
out blocking up the highlights has reduced

this requirement so that an
increase of perhaps twice is
to -day nearer correct.
People in close-up or semi -
close -up require special care
when back lighted for it is
seldom that a black face is
acceptable. Adequate
exposure must, therefore, be
given and the rest of the

composition must " take its
chance." Water, particularly,
whether at rest or in a
fountain, needs back light-
ing to provide some texture
and sparkle.

The use of flash to help
fill in shadows has only a
limited usefulness in most
general subjects for one
cannot get a sufficiently even
throw of light over an area.
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LUNAR ROCKET LANDINGS

MOONSCOPES 119'6!!
COMPLETE SET £9.7,0. Postages

OR 601- DEP. I0'- WEEKLY
See the Moon at close quarters.
Examine the huge craters and possible
evidence of coming rocket landings.
Observe Saturn's rings, Nebulae.
outer galaxies, Sputniks, etc.
Specification. 2 in. dia. Astro Re-
fracting Telescope, length 39 in., mag.
53X linear (equivalent to 2809X area).
weight 1 lb. 12 ozs. Superior hammer
beaten finish. Price I19/6. Regd. post
and packing, including strong stowing
cylinder, 12/-.

Accessories. Altazimuth Portable
Clamp Stand, 37/6, p./p. 2/6. Fixes
anywhere. High Power Eyepiece BOX
Linear, 30;-, p./p. 2/- (brings Moon
within approx. 2,875 miles range).
Inclusive Postages for Complete
Set, 15/-.
Extra High Power Eyepiece. in.
focus .to fit above. Mag. I06X linear,
40/-, p./p. 2/-.
Self Adaptable Astro. Kits. 67 6,
pip. 3/6.
Astronomical Books. Charts. Maps.
Revolving Planispheres. etc. Schools
and Colleges supplied. World-wide
testimonials. Stamp for full particulars
and lists. Photographs II- set.

J. K. M. HOLMES & CO. LTD.
Scientific Instrument Makers,

(Dept. PM4I), Martins Bank
Chambers, 33, Bedford Street,
North Shields, Northumberland

'POP' RIVETERS
(Lazy Tongs)

Easy to operate.
Widely used for
Motor Body Re-
pairs. Ideal for

Sheet Metal Work, Plastics, Hard-
board, etc. Universal Collet takes ' POP '
Rivets. 1/8", 5:32", 3/16" and .2" dia,, 24.11.0.

POP' RIVETS grawass.
In constant use by Repairers. Three Assort-
ments available :
MTL : 1,000 Rivets -All diameters -33/4.
MTP : 1,000 Rivets -1,8" & 5,32' dia.-294.
MOTORISTS' RANGE : 200 Rivets -18"
6:32" dia-1216-

RIVETING SYSTEMS LTD.
Jordan Street. knoll 31111. Manche -let 1.".

SCREEN FABRIC
MAKE YOUR OWN

PROJECTION SCREEN
High Grade Fabric as used by Commercial
Cine Screen Manufacturers.
48in. wide, any length cut at 1.81- per yard.

Or -
CUT PIECES

481n. x 36in Br- 48in. x 481n 24 -
Win. x 48in 30/- 721n. x 48in 36 -
Send 3d. stamp for samples and instruction:
for making your own " Roll Up " Screen
SPRING ROLLERS (Sell Acting). liin.
dia. Swedish Manufacture, complete with
Brackets.
361n. 9/8 ; 42in. 10/3 ; 481n. 111- : 51in. 13/8.

SAWYERS LTD.
ST. SEPULCHRE GATE

DONCASTER

ELECTRONIC FLASH
Condensers, Pulse Coils Resistors, etc.,
surplus to requirements but guaran-
teed new and unused. Send S.A.E.
for full list and circuit diagram for
50 -joule instrument.
Langham Photographic Ltd
132, Stanley Park Rd., Carshalion.

Surrey.
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ENLARGE YOU
URSNAPSHOTS

TOBEAUTIFUL PICTURES
with an INEXPENSIVE ENLARGER

ONLY

5%
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SEND
FOR
FULL
LIST

AGISCOPE
 special Agilux

 tatted lens.
 Foldeflat-easier

10 store.
 Masks for all

sizes 31 mat. to
91 x 31.

An enlarger so easy
to use . . . so easy
to buy. ONLY 5 -
DOWN and 9 4th
weekly pay.
meets of

twice 18.5.0.

PHOTAX
PARAGON
Takes all --nethitivc--
op to XI x 21, large.
well ventilated
lomphome, oath
smooth twill boi
focusing, super
finish complete with
lin. Aida -tonal len-

ONLY 12 8 DOWN
and 9 4th weekly
Payments el 11 s.
Cash Price £14.15.7.

GNOME GAMMA II
ann.

A precision built
instrument for the
miniature camera
user. Hinged
negative carrier.
Large attractively
designed lamp -
house. Twin Tar
foCufing.Complet
with first quality.
optical condenser
and .11 schema,'
lens.
ORLY12 6 DOWN
and 9 411, atiehlt
Myra ents of 30 10
Cash Price
£13.16.10.

GNOME
BETA II

-E.E11.E31 I

It, 1E1

ONLY 7 0
DOWN and 9

4th weekly pay-
ments 20 10.
Cast Price
29.5.11.

sr

4T
SANDS & CO. 7 DAY FREE TRIAL

HUNTER LTD.i SEND on 7 Days' Free Trial

(PM1) 37, BEDFORD II enclose
STREET, STRAND, I I am interested in

LONDON, W. C.2. NAME
I ADDRESS

TEMple Bar 885 8 I SANDS HUNTER & CO. LTD., 17, BEDFORD STREET, W.C.S. I

d.

,11

PilOreaRAPORS/

Everything'sAinder control

---U) -TWO TANK

For confidence
Pholoyraidiff

r.

The perfect tank. Provision for
inversion agitation as well as
rotary ' cam -action ' movement.
' Roto - Feed ' easy loading
action to spiral which is adjust-
able to 5 different widths, taking
films size 116. 120, 127, 88
(35 mm.) and 16 min. Special
groove stops to permit two size
120, two size 127, two No. 88
or two 20 -exposure 35 mm.
films to be loaded at the same
time without risk of their over-
lapping during development.
One full 36 exposure length of
35 mm. film or one size 116 may
be inserted or approximately
6 feet of 16:mm. Price£1 126
Thermometer '5,',

From Photographic Dealers
Everywhere

JOH N SONS
OF HENDON LTD
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HIGHSTONE UTILITIES
',OLDERIN(.
IRONS. Our
new stream-
lined iron is
fitted witha Pencil Bit. 200/250 v. 50 watts, 11/6.

Post 1 Standard Iron with adjustable
bit, 2001250 v. 60 watts, 13/6. post V-. Rem V
Duty Iron, 150 watts, 18/6. post 118. All
Parts replaceable and fully guaranteed.
Small Soldering Irons, for use on gas, 114
post 8d. Resin -cored solder for easy solder-
ing, gd. packets or large reels 5/-, post 9d.
Ex-R.A.E. 2 -valve 12 volt fil.) MICRO-
PHONE AMPLIFIERS as used in plane
intercom., in self-contained metal case :
can be used to make up a deaf -aid outfit.
intercommunication system, or with crystal
set ; complete with valves and fitting
instructions, at-. post 3/-. Useful woodenbox to hold amplifier, 21- extra.
_AMPLIFIERS, less valves, but containing
resistances, condensers, transformers
switches, etc., 10./.. Post 31-.
LOUDSPEAKERS. Tannoy ain. with
Transformer in case, 1416- Parmeko 8in.
with Transformer in cabinet, new. 271.
Both post 216.
SPARKING PLUG NEON
with vestpocket clip, 3/3, and with gauge, 
3/6, post 4d. S.B.C. Neon Indicator Lamps,
for use on mains showing " live " side of
switches, etc., 2/8. post 4d. Neon Indicator,
complete with condenser (pencil type).with vestpocket clip, indispensable for
electricians, etc.. 7 6, post bd.

BELL TRANSFOIG
E R S These

guaranteed transfor-
mers work from any
A .C. Mains, giving 3,
5, or 8 volts output
at 1 amp., operate
bulb, buzzer or bell.

II supply light in bedroom or larder, etc.
I 'It. ICE 9,'9. post 1,-. Similar Transformer
but with output of 4, 8 or 12 volts. 13;6.
Post 16. BELLS for use with either the
above or batteries, we. post 6d.
CRYSTAL SETS. Our latest Model is a
real radio receiver. which is fitted with a
Permanent crystal 'detector, 126. post 11-.
Spare Permanent Detectors, 2,- each.
When ordered separately, 2/6. With clips
and screws, 2/10. Post 3d. Special Crystal
Diodes, 2/6. Post 3d. Headphones, brand

snuepew'r-SsenGsaiBver."a-
epotcs.t. 2314,-. and

HEADPHONE IN GOOD ORDER,
Better quality. 70 and 10,-. Balanced
armature type (very sensitive). 13/6. All
Post 16. New Single Earpieces. 3/6.
Balanced armature type. 4,6 (two of these
will make an intercom, set or Baby Alarm).
Ex-R.A.F. earpiece. 2/6, all post 61. Head-
phones, with moving coil mike. 15/-.
Similar phones with throat mikes. 12/6.
post 1.6. Headphone Colds, 1/3 a pair,
post 3d. Replacement Bands, 1/3, post
64. Wire Bands, 6d.
HAND MICROPHONES with switch in
handle and lead. 5.6. Taunt*. 7,- Similar
instrument, moving coil, 8/8. All poSt ER.
Mask type with switch. 3/8. pest tkl. Mike
Buttons (carbon). 2/-. Moving Coil, 3/6 :
Transformers. Si, All post 4d. each.
Throat Mikes, 51-, post 7d.
MORSE KEYS. - Standard size keys
wired to work Buzzer Or Lamp. 3/-, Post 8d.
Slightly smaller keys. 2 6. post 6d. BUZ-
ZERS, 4;3. post 9d.
Terminals, brass 2BA, mounted on strip.
ed. pair. .0005 Airspaced Variable Con-
densers, 2:6. Post 6d. 24 volt, 15 mm.
M.E.S. Bulb for model railways. etc..
l'- each, 10/- doz., post 4d. Wander Plugs,
Brass, 1/6 doz., post 4d. Fuses. -1 amp. :
1 lin. packet of 10, 2/8, Post 4d. Also 150 mA.
and 250 mA.. same price. Ex-G.P.O. Tele-
phone Twin Bens, with box, 6/-, post 1/6.
Single Telephone Bell, 3/8. Post 9d.
TELEPHONE RAND GENERATOR.
G.P.O. type, giving 70 volts for ringing
bells. etc.. 8;6. post 2/-._ Telephone hand
comb sets, 12,6. Post VS
Bargain Parcels of really useful equip-
ment, containing Switches, Meters, Con-
densers. Resistances. Phones, etc., 10/-.
or double assortment, 17/6: treble, 25I-.
All carriage 3'-. This country only.
METERS. 20 amp. 2in. m/c, 8;6 ;_ 25 v. 21n.

81 -rues : 150v. Mn. inic. 10/- : 3.5 amp. 2in.
T.C.. ; 4 amp. 2110. T.C., in case with
switch. 9/6 100 mA. 2in. mic. 7/6: all
post extra. Meter units containing 2-500
microamp. movements. 9/-. post 111.
CATYLATORS for Starter Batteries.
Are not very much larger than the Filler
Plugs they replace, but they aUtomaticallil
condense the hydrogen and other corrosive -

gases back into liquid, obviating the
necessity of continual " topping up " so
that your battery will give a more efficient
service, for a much longer period. There
is nothing to wear out, they will last
indefinitely : so the first cost is the last.
CATYLATORS are a must for Batteries of
House Lighting Plants, and in Boats, where
the risk of hydrogen explosion and fire is so
great.
CA/FTLATORS are Si- each. 15/- set of 3.
30.- set of 6. Please statd size of Filler Plug,
and make of Battery.
Money refunded if not completely satisfied.

HIGHSTONE UTILITIES
58 New Wanstead, London, E.11

Letters only.
rated list sent on ce.tues,' with

stamp and S.A.E.
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THE JEFFERY
TRANSFORMER CO.

(W.nders co the i ace Ga1pns)

199 EDWARD ST.. NEW CROSS,
LONDON S.E.14 TlDeway 4458

Leaflets sent gladly on request

GENERAL CERT.
OF EDUCATION
THE KEY TO SUCCESS E SECURITY
Essential to success in any walk of life What.
ever your age, you can now prepare at home for
the important new General Cert. of Education
Exam., on - NO PAS -NO FEE" terms.
You choose your own subjects -Educational,
Commercial or Technical', Recently announced
big extension of subject, gives everyone the
chance to get this valuable Certificate.

SEND FOR FREE 136 PAGE ROOK
Full details of how v., can obtain the General
Cert. are given in our 1:16 -page Guide -Free
and without obligation. Personal advice on
request.
Write today, School of Careers, Dept.
29-31. Wright's Lane, London. W.S.

%, School of Careers
TRANSFORMERS

For MODELS, MOTORS, BELLS,
LIGHTS, CHARGING, RADIO, Etc. Etc.
ALL WELL KNOWN MAKERS. FULL
GUARANTEED. TYPES QUOTED ALI.

' 200,250 PRIMARIES.
.sa

Multi -tapped 36 v.. a. .

Multi -tapped 30 v.. 3a. ...
216(12 v. Charger. 1.5 . -

26l12 v. Charger. 2.5 a. ... ... 21
2,6'12 v. Charger. 4 a. 25 -

2(&12 v. Charger.
7a. 48-

;utO 0'110;200'230
250. 75 watt, 18 -

kutd- 0/110 200,220
250. 150 watt, 25,8

Auto 0/110.21341230
250, 300 watt, 46 -
PleaSe add postage .

Dept. P.M.
.WEAN RADIO.
18. U pant iv. 1.nut h

Linenlw.hire.

TSO.W S SPEC lit L OFFERS

1.1'ON
ALCO

12 18 volt
360 watt.
E22.10.0.

('arr. 17 6.

these are beautdull made Charging
Sets complete with Switch panel ready
for use. UNUSED. Tested and
Guaranteed.
MINE DETECTORS. A line article
with hundreds of uses for detecting
concealed meta) objects. 24,15.0.
Carr. 14:6.
STEEL STANDS. Immensely strong
suitable for lathe. grinders saw or
other machine tools, bench, etc. ; 3ft.
high. Top.Ift, Sin. Built in Sin. x gin.
channel. A most useful article. 55/6.
Carr. 7.6.
EX-R.A.F. TOOL BOXES. Size I4in.
x 9in. x 8in. Dovetailed. metal bound.
9 6 each. Carr. 2,6. Larger size 20in.
x I2in. x I IM. PRICE 1.1.6, Carr. 3/6.
TANK COMMANDER'S PERI-
SCOPES. I lin, long with large wide-
angle object lens. A very tine quality
instrument with binocular vision. Ideal
for race meetings, etc. PRICE 15'6.
Post 3.'...
TRANSFORMERS. Input 230 or
110 v. A.C. Two separate outputs of
6 v. 36 watts. Extremely useful for
powering electric bells, models, low -
voltage inspection lamps, etc., from
mains supply. BRAND NEW. PRICE
176. Post 2 6. TRANSFORMERS
with 200'250 v. A.C. input. 12 volt 100
watts out ut. PRICE 35 -. Post 3'-.
MAGNETOS. We have several
hundr available. Single, Twin and
Four Cylinder. Standard and Vertical,.
All at a fraction of current 'list' price
and Brand New. Send for list. -

Hundreds of other Bargains available.
Send 6d. stamp for Illustrated List.

EASTERN MOTORS
ALDEIFIMGII. blUFFOLIt

Phone 51
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CRYSTAL CLEAR FLEXIBLE P.V.C.
TUBING

Now
available
in 100ft.

coils.

This non -perishing
thermoplastic tubing,
which possesses glass -like
clarity, has a multitude
of industrial uses,

IDEAL FOR. FLUIDS SUCH AS CUTTING OILS, FUELS,
DILUTE ACID AND ALKALI SOLUTIONS, ETC.

Bore
3/16in
I /44n.
3/tin.
/2in.

Wall
I/16in.
I/16in.
3/32in
I /Bin.
/,'Bin.

Per 100ft. coil
£1.11.0 P. & P. 2'-
61.19.0 P. & P. 2/3
E4.16.0 P. & P. 3/3
17.14.0 P. & P. 3/6
19.17.0 P. & P. 4 -

Trade enquiries invited for large quantities at special prices,

TENSILE PRODUCTS LTD.
70, Willoughby Road, HARPENDEN, Herts. Tel. : Harpenden 3515

Tbest ,c-reat minds were Rosicrucians . , ,

Francis Bacon Benjamin Franklin twat- Newton

Why were these men great?

How does anyone -man or woman -achieve greatness? Is
it not by mastery of the powers within ourselves?

Know the mysterious world within you! Attune yourself
to the wisdom of the ages! Grasp the inner power of your
mind! Learn the secrets of a full and peaceful life!

Benjamin Franklin, statesman and inventor . . . Isaac
Newton, discoverer of the Law of Gravitation ... Francis
Bacon, philosopher and scientist ... like many other learned
and great men and women . . . were Rosicrucians. The
Rosicrucians (NOT a religious organization) have been in
existence for centuries. Today, headquarters of the Rosi-
crucians send over seven million pieces of mail annually to
all parts of the world. Atidres: Scribe B.T.M.

ghe ROSICRUCIANS
25 Garrick St. (AMORC) London, W.C.2, England

Scribe B.T.M.
The ROSICRUCIANS (AMORC)
25 Garrick St., London, W.C.2, England
Please send me thehiec book, The Mastery ty' 41i., which explains
how I may learn to use my faculties and powers of mind.
Namc
Address

City State

December, 1958

NEW

CABLES & FITTINGS
TOUGH RUBBER CABLES

per yd. 25 yd. 50 yd. 100 yd.
1.044 Twin 6Id. 1216 2216 4316
1/044 3 -core 9d. 17'3 31/3 611-

8d. 15,2 21316 5543
3/0293119

Twin
T. &in E. 91.1. 18/3 33/9 65-

7/029 Twin 1/1 25'9 48,3 95'-,
7/029 T. & C. 1/4 31/3 58/6 115/-!
7/044 Twin 1,11 461- 881- 174
Twin Lead, 50 yds.. 3/029 56/3. 7/029 83/9.
VIR, 50 yds., 30Z1, 11/6: 7/029. 18/3. Earth
Wire, 100 ft.. 7/029. 13./- 7/020. 7/9. Twin
PVC Transp. Flex, 50 yds., 10/-. Twin
Twisted. 25 yds.. 12/6: 50 yds., 22/6.. pas.
VIE, Lead Cables of all sizes. Holders C.G.,
81-. Batten doz., 12/-. Roses, Brown, 8,- :
White. doz. 10(- June. Boxes, Sml.. 11/- :
Lge., doz., Switches, 1 -way, 181-
2 -way, doz. 24/-. White Switches, 1 -way,
24/- 2 -way. doz., 30/, Flush Switches,
1 -way. UV- ; 2 -way, doz.. 24/-. Ceiling Cord.
do.. 1 -way 5'- : 2 -way. 6/- ; 2 amp. 2 -pin
Sw. plugs and Tops. ea.. SI-. 5 amp. 3-pin
Sw. plugs and Tops, ea., 5i6. 15 amp. 3 -pin
6w. plugs and Tops, ea.. 9/-. 13 amp. 3 -pin
ditto. A.C. only. ea., 711. Wood Blocks,
Ix1,616 ;3; x1,71% :3x3xI.7/- :5Ex3Ixi
doz., (V-. White, 3 x 1, 6/- : 31 x 9. 7/- ;4 x 1,
9/-. Cable Clips, Sml.. 219: Med., grs.. 3/3.
10 amp. D.P. Insulated Sw. fuse 6/-. 21 amp.
Ironclad 2 -way 15 A. Spltr., 13/6. 30 amp.
Ironclad D.P. Switchfuse, 19/6. Metals -way
Consumer Unit, 42;6. Sw. gear, Fusebds.,
Spltrs., all types. Lamp Bulbs, 15, 25. 40.
90 watt, I.2/t 75 watt. 151- ; 100' watt. 17/-
150 watt. 241- . 2(0) watt, doz.. 301, Carbon
Billbs, 230 v. 18 C.P.. doz.. 20/-. Immersion
Heaters, 3 Kw., 50/-. Single Car Cable, 10
yds., 3i- : 100 yds., 25/-. Conduit and Fit-
tings, lin. and Iln. Industrial Reflectors
Tubular Heaters. Fluorescent Fittings,,,
Time Switches and all electrical equipment.
Full lists on request. Single items sup-
plied. Satisfaction guaranteed. Terms :
Cash with order ; carriage paid if over 25 7
orders of 220 or over less 5 per cent. dis-
count. Open daily, inc. Sat., 9 to 6 ; ThriN
n to 1. Callers welcome

LONDON
WHOLESALE WAREHOUSE

165 (P.M.), QUEEN'S ROAD
PECKHAM, S.E.15

Tel NEW Cross 7143 or 0890

' THE PEOPLES
ARC -WELDER

£15.18.6a
Complete

shour.tesey
'Dr P Ll93-
;OD into
Kiev socket

VSov A G.
fra s nf itely
..ariable control
of welding -cure
ent by hard -
,heel. Welds uP
to any. thickness
with smp1eormuiri-

P5.1864 imo or.orfovi IV 001.ole runs /down ,o
the Uses ;49 & k S. ntlard Coar.6

22°s'teet F.3r E.to,aes. Some o. stapp,eMotorist, ,9er /cts
vev 0.TV 'nee

NEST OF DRAWERS
Overall size 7' wide a 5" deep
x 11' high. 12 drawers, each
measuring 3' wide x 41' deep
x 11" high. Useful storage for
the engineer, motorist and
householder for nuts, bolts
and small components. Green
enamelled. 21. P. & P.

TRANSFORMERS
ALL 220/250 V. A.G.

INPUT
CONTINUOUS RATING

EACH £5.19.0.
OUTPUTS:
12 V. 40 Amps
6-12-18-24-30V...1.2 Amps.
3 V. 80 Amps.
18 V.39 Amps.
110-120 V. 4 Amps.
55 V. 12 Amps:
3.5-8-14-15-16 V .15 Amit,.
6.3 V. 18 Amps. or 11.6 C Amp,.

12 V. HAND
DRILLS

With chuck and length of flex AC' DC,
takes 15 amps, works from car battery or
transformer. weight 7 lbs.
24 volt Hand Drill available, takes 9 amps.
AC/DC, weight 71 lbs.. 25.18.6 each. P & P,

HARMSWORTH, TOWNLEY & CO.
,ordan Street, Knott Mill, Manchester, Is
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AN ELECTRIC GUITAR
Final Details of the Guitar and Amplifier Circuit

By J. E. Turner
TO complete the instrument two holes

gin. dia. are drilled to take the
volume and tone control potentio-

meters and a small four -pin socket fitted to
the removable panel for the connecting plug
from the amplifier (see Fig. 9).

The wiring inside the instrument is shown
in Fig. so.

The value of the volume control
potentiometer will depend upon the pick-up
and should be of a higher value by several
times.

For the tone control a r MS! potentiometer
will be suitable.

Two suitable knobs fitted to the spindles
complete the instrument.

The Amplifier
The circuit given in Fig. 1 1 is for the

benefit of constructors wishing to build an
amplifier of the simplest and cheapest type;
no ' doubt many readers will have more
advanced ideas. Certainly an amplifier of
about ro watts output utilising a push-pull

Volume and tone
controls

Fig. 9.-Removable panel and position of the
control knobs.

circuit will give better results all round, but
for average use the circuit given is quite
satisfactory.

An A.C./D.C. circuit is most convenient
for cheapness, usefulness and weight.

A point that must be stressed particularly
with A.C./D.C. apparatus of this nature is
that the chassis of the amplifier is connected

Aluminium casing
connected to screening

Screened
cable

Pick-up

To suit pick-up

COMPONENT LIST
CI, 2, 3, r2,-.xyF.
C 4, 9, 13-25 /cF 25 v, wg.

C6, 8, s5-8 /,F 450 v. wg.
C7-ioIiF.
Cr°, rp--.002pF.
C14-160 45ov. wg.
R r, 6-.5M.12 variable potentiometers.
R2, 10-4.7K 11.
E3-22oK 12.
R4-33K.Q.

R7-3.3K.Q.
R8 -56K9.
R9-roK.O.

.1211-.5111.0.
Rig -200I), i watt.
R13-roop, r watt.
RI4-.3amp. mains dropper.
Li-Loudspeaker field or toH.

choke.
Tr-Input transformer (see text).
T2-Output transformer.
VI -6J7 or KTW6x.
V2-L63 or 61.5.
V3-KT33C or 25L6.
V4-25Z6GT or 25Z4 or U31.

to one side of the mains and com-
plete isolation of all leads from the
amplifier to the instrument is
essential by means of condensers,
which have been included. As an
added precaution, which applies- to
any electrical apparatus, alwaYs use
away from earthed metal objects
such as hot water radiators, metal
window frames, etc. Stone floors
are also to be avoided. "

The- component 'values given are
subject to some variation to suit ,

valves, etc., and some experimenting
is worth while to obtain the best results.

The input transformer should be matched
to the pick-up (see previous notes). It is
more than likely that a high ratio trans-
former of 5o or Too to I will be required
with the low resistance primary connected
to the pick-up.

The two potentiometers in the grid cir-
cuits of VI and V2 are pre-set volume con-
trols and were added after some experi-
menting and give much better control over
the performance of the amplifier. The two
pre-set controls (mounted on the amplifier)
are adjusted to maximum required -volume for
any conditions, the volume range is then fully
covered by means of the control on Loudspeakerthe guitar. grill

The tone control utilises nega-
tive feedback and

can be varied

in many ways to suit individual
choice. The control leads from the
amplifier should be well isolated
with condensers Cro and Cir.

The loudspeaker should be as
large as possible to get the best
results from the base side of the
instrument. A mains energised
loudspeaker can be used with advan-
tage to reduce weight.

If varying mains voltages are
likely to be encountered it is sug-

Suitable four -pin
plug (one-way
only)

To mains

Fig. 52.-Improved
Fig. 10.-Connections inside the guitar. amplifier case.

gested that a three- or four-way switch be
incorporated to select the correct tapping on
the voltage dropper.

The various components should be
mounted on an aluminium chassis. The

To o //tar



150

0

NEWNES PRACTICAL MECHANICS

CO-,
a

C4

for plug
F/1

connect,ns
P4

9

P9

Fig. si.-Circuit of thi amplifier.

LI

Double
-pole
On -Off
switch

December, 1958

layout is not critical but the input side
should be well away from the output and
power supply. The voltage dropper should
be isolated as it gets very hot in use.

The input cable from the guitar to the
amplifier should he plastic -covered, single -
cored, screened cable and can be twisted
together with the two leads from the tone
control which can be ordinary plastic -
covered flex.

The Cabinet
The cabinet is 18in. high, 14in. wide and

Tin. deep and is constructed from *in. ply-
wood with hardboard back. The back
should have a series of holes drilled along
the top and bottom for ventilation.

A plain circular hole to suit the speaker
can be covered with decorative expanded
aluminium sheet.

The two volume controls can be operated
from outside the cabinet, fitted with two
suitable knobs. The cabinet can be covered
with leather cloth and should be fitted with
four rubber feet and a carrying handle.

It is suggested that a better cabinet could
be made in the form of a case with a deep
lid, the amplifier being housed in the main
body of the case and the loudspeaker in the
lid, Fig. 12 illustrates this. In use the lid
would be raised and held upright with a
stay.

Both the amplifier and the shape of the
guitar itself are, of course, capable of being
modified to suit individual taste.

All the books below are published by Geo.
Newnes, Ltd., Tower House, Southampton
Street, Strand, London, W.C.2.
" Nuclear Reactors For Power Generation,"

Edited by E. Openshaw Taylor, B.Sc.,
D.I.C., M.I.E.E., F.R.S.E. 144 pages.
215. net.
THIS book is recommended to all who

require information on the latest
developments in the expanding and vitally
important field of nuclear power generation.
Separate sections are devoted to: World
Energy Requirements and Nuclear Energy
Programmes; Nuclear Physics; Types of
Reactor; Materials; The Physical Basis of
Reactor Design; Safety and Instrumentation;
Application and Economics. This is the
fourth book to be based on a series of
Advanced Lecture Courses delivered at the
Heriot-Watt College, Edinburgh. There
are over 50 illustrations.
" Disposal of Radioactive Waste," by K.

Saddington, M.Sc., F.R.I.C., and W. L.
Templeton, B.Sc., M.I.Biol. 102 pages.
17s. 6d. net.

SANITARY engineers, for whom the
disposal of radioactive waste materials

is a rapidly developing problem, will find
this book of inestimable value. It is also
addressed to the general reader interested
in the future of atomic energy as well as
to those actually engaged in the handling
of radioactive materials. The whole problem
of unwanted waste products from the atomic
energy industry is surveyed. The book
sets out to give to the reader some idea
of the overall problem, to inform him on
the basic data for establishing safe limits
for discharge and describes those methods
which have been sucessfully used to date
to deal with this potentially highly dangerous
waste material. Some considerations are
given to future problem and the means,
to cope with it. There are several useful ap-
pendices and a comprehensive index as well
as many diagrams and photographic plates.

" Radiation Counters and Detectors," by
C. C. H. Washtell. 115 pages. 215. net.

THE author of this book has deliberately
avoided cumbersome technical text

and, instead, as written specifically for
those possessing a general scientific educa-
tion. It has been written expressly for the
increasing number of workers faced, perhaps
for the first time, with the use of counting

Tile National Do -It -Yourself Magazine

PRACTICAL HOUSEHOLDER

EDITED
BY

F. J. CAMM

December Issue Now on Sale

PRINCIPAL CONTENTS
A Modern Shopping Trolley
Installing Electric Bells and Chimes
Simple Tiling
Ladder Accessories
A Small Poultry House
Re -enamelling a Bath
Four Walls-Two Papers
Choosing Paint for the Home
A Guide to Interior Decoration
Adjustable Bedside Lamp
Building Bookshelves
Electric Space Heating
The Care of Floors
Re -seating Tools for Taps and Ball Valves,
Make Use of Your Public Library
Roof and Roofing Materials
Safety Precautions with Portable Electric

Tools
A False Window

Modern Occasional Table

devices in the variety of applications of
radioactive techniques now finding their way
into many fields of research and industry.
This book contains 36 diagrams and t6
half -tone plates and a comprehensive index
concludes the volume.

FULL-SIZE GUITAR-CORRECTION
We regret that in Fig. t of our article

" A Full-size Guitar in the September
issue the distance of the sound hole from
the top of the body was shown as 4in. This
dimension should have been 51in.

1.-Codes
HERE is a code in which figures and letters

take the place of letters. There are
several clues ; see if you can unravel it.
162374 575FI 87649170
XG7 X8727ZOP31 925P8X6ZG7
PK KPPO 6Z0 13554971
2.-Simple Multiplication ?

BXOHY
OB

QFHPB
FFYYO

XOXFHB

Can you turn this multiplication sum of
letters into one of figures ?
Answers
t.-When decoded, the sentence reads :

Samuel Pepys realised the tremendous
importance of food and supplies."
2.- 29371

32

58742
88113

939g72
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otily.0.1 PROTEC

N%v3

-JUST LIKE THE REVOlOPONARY

11,01IFIS FETYMASTEieHOME POWER UNIT

First with

the NEW, Bigger

SUPAPOWER
EQUIPMENT

Sawing, Sanding, VVoodturning,
Bench Drilling, Comb Jointing,
Jig Sawing, Grooving, etc., etc.

r TO: WOLF ELECTRIC TOOLS LTD.
Dept. V8 sm Hanger Lane, London, W.5

Please send illustrated explanatory leaflet.

I NAME

IADDRESS

Ins
* The greatest advance in

Do -it -Yourself Equipment

* Makes an earth wire obsolete-
can be used with 2 -pin plug

* Absolute protection outdoors when working
in damp conditions or on earth or concrete

* Packed with extra power-fully guaranteed

1001l FORMS if/CY
only the WOLF SAFETYMASTER has it.
Your guarantee of ABSOLUTE SAFETY

*The International Sign denoting Double Insulation.

See your Dealer or send for explanatory leaflet NOW
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FINEST QUALITY Chests of Tools at Bargain Prices
Fully guaranteed, Money refunded in full if not delighted

"ZYTO No. 3"
20 TOOLS

Handsaw, Hammer, Pincers, Coping or
Fretsaw, 2' Boxwood Rule, 2 Bradawls,
2 Chisels r 1", Level, Smooth Plane,
Marking Gauge, Screwdriver, Wood Rasp,
Square, Radio Pliers, Carpenter's Brace,
2 Twist Bits, Mitre Block.

5/5/0 Carr. Paid

COMPLETE CATALOGUE OF TOOLS
& MACHINERY FOR WOOD AND
METAL WORK 2/6. Amount returned

with first order of 40;-.

"ZYTO No. 2"
50 TOOLS

Handsaw, Tenon Saw, Padsaw and Blade, 3 Chisels /'
"'1", Ratchet Brace, 4 Bits H"," I", Claw Hammer,

Pincers, Oilstone, Combination Pliers, Adjustable
Iron Plane, Surform File, Mallet, Mitre Block, Solder
Iron, Cork Rubber, 2 Sticks Solder, Gluepot, Tin
Fluxite, Square, Screwdriver, Handrill, Set 7 Drills,
Nail Punch, Wood Rasp, 2 Carpenter's Pencils,
2 Bradawls, 2' Boxwood Rule, Glasscutter, Level,
Woodworkers' Vice, Pointing Trowel, 2 Gimlets,
Footprint Wrench.

19/10/ft
on First Payment 39-, Eight Monthly

/ I/ Payments 48/3. Carr. Paid.

" ZYTO No. 1"
29 TOOLS

Handsaw, Tenon Saw, Padsaw and Blade,
Hacksaw, 2' Boxwood Rule, 12" Adjust-
able Square, 2 Chisels " and r,
Carpenter's Ratchet Brace, 4 Twist Bits R"

I", Marking Gauge, Adjustable Iron
Plane, Pincers, Combination Pliers,
2 Bradawls, 2 Gimlets, Claw Hammer,
Mitre Block, Mallet, Footprint Wrench,
Screwdriver, Electrician's Screwdriver,
2 9" Cramps.

on First Payment 21/-, Eight
10/10/0 Monthly Payments 28/-. Carr.

Paid.

S. TYZACK & SON LTD
341-345 OLD ST. LONDON E.C.1 DEPT. P.M. 22

GOVERNMENT
SURPLUS BARGAINS
MULTI -PURPOSE MOTORS. Low
voltage, with gearbox. 24 v. D.C., but
good at 12 v. or lower. Two shafts,
4 and 16 R.P.M. at 12 v., 6 and 24 R.P.M.
at 24 v. Operate 3 sets of cams and also
plunger giving powerful lateral thrust,
Takes under,1 amp. Wonderfully versa-
tile motor. Each. 251, post 21-.
LOW VOLTAGE MOTORS, 6/12 v.
Each 76, post 1/6.
BATTERY CHARGING TRANS-
FORMERS. 11 v. and 17 v. A.C. (for 6
and 12 v. Charging at 1 amp.). Each 17/6.
post 1/9.
RECTIFIERS to suit above. Each IF-,
post 9d. (These transformers and recti-
fiers will run above motors.)
TELEPHONE HANDSETS (two inseries with battery make intercom.).
Each 178, post 1./6i
MALNS VOLTMETERS. 01300 v. A.C.
Each 2.5;-, post 2/-.
TRIPODS. 381n. long. Very rigid
(not telescopic). Easily adapt to camera,
etc. Each 12/6, post 2/6.
MOTORS. 200/250 v. A.C.'D.C. F.H.P.
approx. 80 watts. High Speed. lin. shaft.
(Converted ex-R.A.F. motor generator
-power about equal to sewing machine
motor.) Useful addition to workshop.
Each Mt-. post 2/9.
Send 3d. stamp for list of other motors,
transformers, pumps. lamps, switches, etc.

- MILLIGANS
24. ilarford Street. 1.1 erpool, 3.

Itaele Guarantee.

goeffs PANELS, WINGS

ON REPAIRS

7/6
Post Free

Glass Fibre
AS DEMONSTRATED ON

REPAIR I ITV & " DO IT YOURSELF"
PACK EXHIBITION

All materials supplied
separately. Silostra1ed
booklet 2/6 post free.

Other kits
2/6, 25/-,

30/,
Ph's Post Ready to assemble, 1100.0.0.
2 2/3, 2/6. ,'end for details.
Westpole Motors Ltd. Plastics

DivisionI, Trent House, 89, Bramley-rd., London, N.14 .

PAL 8331.

FORD 8;10 H.P.
CAR BODY SHELL AND

KIT.

CHEMISTRY

EQUIP YOUR OWN
LABORATORY

Send 3d. Stamp for copy of Complete Price List of Wide Range of
Apparatus and Reagents

"EXPERIMENTS IN CHEMISTRY," 1/2

"FORMULAE & TABLES," 1/2

" EASY HOME CHEMISTRY FOR BOYS," 2/10

A. N. BECK & SONS
60 STOKE NEWINGTON HIGH STREET, LONDON, N.16

You Can Become a

HANDICRAFTS
TEACHER

Experience not essential
Men who enjoy making things in wood
or metal can turn their hobby into a
permanent and interesting career.
Short hours, long holidays and security
in a lob you would really enjoy can
be yours if you become a Handicrafts
Teacher. Let us send you details
of the easiest and quickest way to get
the necessary qualification.

We definitely guarantee
" NO PASS-NO FEE "

If you would like to know about our
unique method of preparing you for
one of these appointments write
to -day, and we will send you an
informative 144 -page Handbook-FREE
and without obligation. Mark your
letter " Handicrafts Teacher.''

BI ET
BRITISH INSTITUTE
OF ENGINEERING

TECHNOLOGY
591, College House,

29-31 Wright's Lane, London, W.8.

THE FAMOUS
HARRIS ELECTRIC

WELDER
and Complete Kit 1,1

For Welding, Soldering,
Brazing and metal construc-
tion & repairs in the home on
the ear or cycle. Instant heat
BOOS. F. Works Bum 6v. or 12v.
ear battery or transformer from
A.C. major. Complete kit of Weld-
ing Tools, nit. cable, clip, carbons,
cleansing fluid, Hoses, filler redo, frog.
gles, instructions, hints. Thousands
in daily we. Az supplied to Depts.
of H.M. Government, Standard
Telephones, etc. Welds all Metals.
Up to one -eighth loch. 57/6C.O.D. IF REQUIRED.
Obtainatde only from Post Free U.K. only.
HARRIS ENGINEERING CO. (Dept. P.M.291,

249 Kingslaad Road, London, E.2.

Te

1111,11 ,,O111,11

3 .
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New Theory of Gravitation
SIR,-With reference to Mr. J. R.

Feverley's letter in the October issue,
he is quite wrong in his criticism of Mr.
Clayton's Theory. The mass of a body
is determined by the number of minute
particles it contains and the greater number
of these there are then the more collisions
there would be with particles from outer space.
The mass of the body would therefore still
be the vital factor. I do not agree with
Mr. Clayton's theory, but I felt that the
error in reasoning should be pointed out.

I would like to mention two facts in con-
nection with this subject, Viscount Samuel in
his book " Essay on Physics " states that
neither he nor anyone he has asked can
explain why a body continues moving when
the force that was propelling it has
been removed. I would think that
he was joking were it not that I have
never seen in any scientific book an
adequate explanation. Yet the reason is
quite simple. When a force is exerted on a
body there are, apart from the mass, two
reactions; that is, internal stress and external
friction, both of which retard movement.
When these have been overcome the body
will move, and when the propelling force
has been removed then the body will con-
tinue in motion until the sum of the retard-
ing forces equals the propelling force at
the moment of its cessation.

Briefly stated: When an impulsive force
acts on a body then the body will move and
will continue n motion until the sum of the
retarding forces equals the original impul-
sive force.

The second fact is that I have frequently
read that before the advent of the Relativity
Theory scientists were unable to explain the
equality of gravitational and inertial mass.

The reason is that when a force acts upon
a mass then, since energy is indestructible
and uncreatable, the force will lose energy,
and this loss of energy is manifested by the
" inertia " of the mass. In other words,
the quality of " inertia " is not due to any
resistance to movement but is due entirely
to the transfer of energy from the force to
the mass.

Now since gravity resembles a force pro-
portional to the mass of a body and the
transfer of energy is measured by the weight
of the body then it follows that if a constant
force equal to the body's weight is applied
at right angles to the gravitational attraction
then the body will be accelerated at 32ft./
sec./sec.-J. F. (Durham).

V -belting Suppliers
SIR,-We notice on page 58 of your

October issue tha, our name is men-
tioned as suppliers of V -belting; we would
like to point out, however, that we no longer
operate from the Heckmondwike factory and
our address is now Marfleet, B.
YEADON for T. H. Fenner and Co. Ltd.

Indexes for Vol. 25
Now avaoable from The Book Dept., price 1/1d.

The Editor Does Not Necessarily Agree with the
Views of his Correspondents

FIELD THEORY OF THE UNIVERSE
SIR,-With regard to E. W. Beresford's

letter (October issue), which I failed
to understand, allow me to point out that
there are four fundamental questions con-
cerning the Universe.

t. If the Universe " began " at a certain
time what was there before that time?

2. If space is bounded what lies beyond
the boundary?

3. What causes gravitation?
4. What causes electro-magnetic pheno-

mena?

Breadth.

Depth

Length.

"eguill1111 Time
flow.

Cylinder and plane
theory.

Length.

Breadth.

Depth

These are four separate problems but as
it often happens in such cases that one
theory disposes of apparently unrelated
problems by uniting them, so should the
scientific aspirant attempt to do likewise.
That is to say he should deduce certain
basic properties of the universe such that
each unexplained phenomenon would follow
as a natural consequence and unless he is
able to do this he might as well swap his
theory at the start. (The late Professor
Einstein in his Theory of Relativity disposed
of the four problems I have mentioned,
which is why his theory has ben accepted.
However, I believe that his electro-magnetic
theory is not widely accepted).

To give an elementary example of how
movement would inevitably follow in a finite
but unbounded universe consider this:
imagine that in the true reality which we
are unable to comprehend the dimensions of
length breadth and depth are circles drawn
on the curved side of a cylinder, and that
from any point in space the ordinator of
two separate bodies A and B are given their
corresponding ordinates in the true reality,
that is to say, on the circles on the cylinder.
Now imagine the " flow " of time is mani-
fested by the cylinder revolvin- and that the
ordinates on the cylinder are projected so as
to fall at right angles on to a plane. Now
the spatial dimensions in the true reality
are finite and unbounded and the ordinates
of the two bodies A and B are. stationary
with regard to one another.

But we cannot with our senses in any
way be made aware of this " curvature " of
space nor can our intellects conceive of it.
We are only aware of and can only com-
prehend the Eat plane on which the
ordinates of the curved reality are projected.
Therefore, when the cylinder revolves, the
ordinates traced out on the plane would

give us the impression that the two bodies
are attracted towards one another.

This is a very clumsy and imperfect'
analogy, but I think it is the simplest
possible way to illustrate my meaning.-J.
FORSTER (South Shields).

SIR,-As a Planeist I cannot accept the
theory that we live on a globe. solid

or hollow.
If three -fifths of the earth is water, and

water finds it level-horizonal, the remain-.
ing two -fifths cannot form a globe. This is
common sense. (What about the rides?-
Ed.)

Another important argument is the fact
that you can get a 45 deg. angle to the
sun and more from April to September in
our latitude. This would b2 impossible from
any latitude if the earth were a globe.

If the earth has two motions, axial and
orbital, and the sun has another, making it
three, we should have confused shadows on
a sundial, instead of the one steady shadow.

These facts are so simple awl plain that
a child can understand them, and those of
your readers -.vho consider the above and
can fearlessly think for themselves without
bias, will begin to see that the globe theory
is a doubtful proposition.-W. Mats
(London, N.4).

Imitation Coal Fire
SIR,-Re W. A. Hurford's query in the

October issue regarding the making of
imitation coal. I recently made an electric
fire using a different method of construction
for the coal than you describe. I obtained
a piece of brass gauze from my local iron-
mongers, which I crumpled up to form coals.
I then built it up with Purimachos plastic
fire cement, which I painted with black
enamel, gradually merging into white for the
ash effect. The remaining surface I painted
with clear opal varnish to diffuse the light
from the bulb underneath, which was a
6o watt red lamp fitted into ap ordinary
batten holder screwed to the back of the
fire.-S. HARRINGTON (Cumberland).

Gauze.

Element-__

Fire cement.

Element wired
up with
asbestos
covered .5/029

wire.

Earth to metal chassis.

/11r. S. Harrington's electric fire.
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A Reviell
of New Tools, Equipment, etc.

6 in One" Combination File Set
T STEAD AND CO. LTD., of Manor

Works, Sheffield, 2, are manufacturing
a set of six assorted files which are con-

tained in a translucent amber plastic handle.
The handle screws in half, and the particular
file required is selected and inserted in the
brass socket at the end of the handle and is

then ready for use. Obtainable
from most ironmongers,
garages, etc., the sets cost
los. 9d. eac. Files included
in the set are: round; half -
round, crossing; flat; square and
three -square.

Infra -red Instant Heat-
ing Units

THE British Distributing Co.,
of 591, Green Lanes,

London, N.8, are now market-
ing infra -red instant heating
units. These units are lamps
which provide heat in addition
to light. The makers claim that
they are much more effective
than electric fires as well as
supplying abundant light. no" 6 in One " file set.'

" PRESIZE "
50/-

501.5
'5005

502

The Presizi; Ap-
proach plug gauge.

''PHIS gauge has been developed in order
to assist an operator in obtaining hole

dimensions accurately and quickly and to
give an indication of the amount to be
removed well in advance of the completion
of the operation.

APPROACH PLUG GAUGES
As will be seen from the

illustration these gauges
have a screw cut helix run-
ning around a plug of
o.o2oin. taper over a length
of roughly tin. Four lines
placed at yo' intervals run

longitudinally along the length of the gauge
and intersect this helix. Engravings are
made along one of these giving the true
nominal size, say, o.5ooin. with 2, 4, 6, 8,
etc., " thou " markings on the minus side
and 2. 4, 6 markings on the plus dimension.

Set " A " at present available which
comprises six plugs measuring 'from
3/16in. to fin. inclusive in I/ t6in. steps,
costs approximately 15 los., from Optical -
Mechanical (Instruments) Ltd., of 17.
Station Rd., Egham, Surrey. Set " B "
which is not yet available measures from
9/16in. to tin. and comprises eight plugs.

MORTISING ATTACHMENT
ANEW 25/001 mortising

attachment for use
with the ML8 Multi -
Purpose Woodworker has
been introduced by Myford
Engineering Co. Ltd., of
Beeston, Nottingham. This
quick and easy to mount
attachment now enables
routing, chisel mortising and
horizontal drilling and other
square cavity joints to be
carried out with accuracy
and ease. No preliminary
roughing -out with a slot
mortise miller bit is neces-
sary as square mortice slots
can be pierced directly.
This attachment helps to
eliminate tedious handwork
and also speeds up the job
in hand. It costs £15 17s. 6d. The Myford mortising attachment.

other illumination being required. Used as
a lamp it is ideal for bathroom, dressing
and changing rooms, etc. A 250 -watt model,
which is as effective as r 750 -watt fire, costs
49s. 9d., and the 375 -watt model costs
61s. 6d., being as effective as a t,000 -watt
fire.

Infra -red heating lamp
with swivel base for fixing

to walls and ceilings.

Vulcascot Level Mounts
TULCASCOT (Great Britain) Ltd., of

V 87/89, Abbey Road, London, N.W.8, have
developed a new type of machine mounting,

The level mount
incorporating a
ribbed Vulcas-
cot Anti -Vibra-
tion Pad which
grips the floor

powerfully.

which will enable engineers to adjust finely
the level df precision machines and machines
generally without the use of bolts. Called
the Vulcascot Level Mount it incorporates
the Vulcascot Anti -Vibration Pad which is
moulded in a special synthetic oil -resistant
rubber compound and which is securely
bonded to the base of the mounts ensuring
the absorption of noise, vibration and shock.
Prices range from 14s. 6d. each to 55s.,
according to the size required.

Photographic Year Book
WE have received a copy of The Johnson

Photographic Year Book for 1959,
which consists of two sections. One section
is a diary and exposures record and the other
contains technical data and exposure cal-
culators. Amongst much interesting and
useful photographic data, there are also two
calculators for negative materials and
reversal materials. The year book contains
eight photographic plates and costs 6s. 6d.
from Johnsons of Hendon, Ltd., Hendon
Way, Hendon, London, N.W.4.
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Street, London, W.C.2, for insertion in the next available issue.

FOR SALE
HOUSE SERVICE METERS, credit

and prepayment ; available
from stock. Universal Electrical,
221, City Road. London, E.C.1.

lOMPRESSORS FOR SALE. -Twin
4-) Piston with tank, 21 ca.p.m.,
£4. Single Cyl.. £2. All types
Motors. S.A.E. for list. Wheelhouse,
13, Bell Road, Hounslow. 'HOU 3501.)

HALF PRICE ELECTRIC DRILL KITS.
Lambswool Bonnet, Rubber Backing Pad,
12 Sanding Discs, Grinding Wheel, Buffing
Wheel, Wire Brush Wheel and Wheel
Arbor, 18/- (usually 36/-).
BARKERS, 70, West Street, Leeds, I.

" ASTRO TELESCOPE MAKING."Standard Ramsden Push -in
Eyepieces, in.. din. focus, 35/-;
s.a.e. list. -Object Glasses from 10/6;
Eyepieces from 15'6: Newtonian
Mirrors, Focusing Mounts. Tripods.
also complete Terrestrial Telescopes
and Microscopes. W. Burnet, Grand
Sluice, Boston, Lincs.
olLY. REFRACTOR ALTG. STAND.

£20; also Mirrors. Object
Glasses and Accessories. G. Mackett
& Co., Mfg. Opticians and Engineers,
51, Millers Road, Brighton.

a1LASTIC, catapult, models. etc.,
44 3/lain. round. 9d. yard. post 3d.
C Blundell. 472. Alcester Road South.
Birmingham. 14.
Tki AINS FROM 12v. CAR BATTERY.

American Dynamotor Unit. runs
200/250 AC /DC radios, televisions,
tape recorders. etc., from 12v. car
battery, continuous duty. perfect,
cost £25. 80/-; s.a e. full details.
Scientific Products, Cleveleys, Lanes.

GOVERNMENT SURPLUS AND
MANUFACTURERS CLEARANCE
GEIGF,11 COUNTERs CoOPLE141

ITH BAT7ERIES-88.10.0 ea.
h,M'CIPti MPS -ED 1% %RIPS. As
new 84.10.0 ea.
BALL RACILVS.-2" x I. bore. 1' x
3116" bore. 7" x i" bore. 1:6 ea. a 7"
bore, ea. 2j" x 1" bore, 318 ea.
NEWALL INDICATOR CLOCK
GAUGES. --4111m new, 35,,- ea.
CROMPTON PARKINSON. -24 v. 2

h.p. D.C. Motors. Suitable factory
trunks, invalid carriage, etc. ea ea.
VARIABLE SPEED MOTOR. -115
h.p. 115 v. 5060 cycles. 2.8 amp. with
Graham var. spd. gearbox, Output
0/166 r.p.m.. 26.10.0 ea. Gearbox alone
worth £10.
PRATT & WITNET tap relief grinder,
£25.0.0.
GEARROXPA.-Ratio 10-1, hall race
mounting's, 5" dia. spindle. 10:- ea.
IITDROMETERS.-ACID. 31- ea.

MOTORS. -41 v. reversible,
totally enclosed, ea.
NIFE CELLS. -31- x 2i" x 1" unused,
5/- ea., 48- Per doz.
12 v. D.C. mcrrons.-3.310
1;16 h.p., 22;6 ea.
PRISMS. -Magnifying. 1 316" SQ.mounted on adjustable frame. 2 filters.
5)- ea.
I.T.A. AERIALS. -New and boxed,3 element. 22/6: 5 element, 27/6.
Co -ax cable 60. yd., air spaced, 90.
per yd.
'CANNOT MICROPHONES. - With
switch and lead, 7/8 ea.
MAINS POWER PACKS. -2.50 v. 80
milliamps, or stabilized 150 v. 80 milli -amp, ar- ea,
MORSE KEYS. -Small 2/-, medium
3_;-. larger 3t6. Buzzers 3/- ea.
TDIDALEnurr GREASE NIPPLES. -
4d. ea.. 8/- doz., 20/- per 100. .

MOTORS. -28 v. geared 21" x 11" dia..
12/6 ea., less gears 101- ea.
VIBRATORS OAK. -12 v. 9 -pin, 5'- ea.
ifORCII BULBS --Ever Ready 2.5 v.
and 3.5 v. 161- per 100. 21 --per 50.
METERS. -Moving Coil 21" dia., 50microamp, 92.10.0. 100 microamp,
92...54. 100 milliamP 12I6, 25 v. 2" dia.
basic movement, 5 milliarnp, '7B. 0-50
amp. AC..41" dia.. 25/-.
PORTABLE COMPREMPOR UNITS.
-12 v. D.C., £5.10.0.
IlEADPHONIS.-Moving iron, low
impedenc,e, 6/- ; high, . balanced
armature, low, 10/- : high. 151 -
moving coil, low only. 101- per Pair.
COMPASS. -P8 A.M. V jewelled bear-
ings, ideal for boats, scouting, etc. Un-
used, 251- ea. Used 15.- ea.

HUGGET1S LIMITED
2 4, PAWSONS ROAD. WEST

('ROVIR)N. MCI-MEV,

FOR SALE (Continued)
ILIOW TO USE EX-GOV. LENSES

A- and Prisms. Nos. 1 and 2, 2/6
ea.; Vertical Enlarger Plans for
S5nam. to 2.1in. sq., 3/6 ea.; Optical
Condensers and Achromatic Lens to
suit. 33/-. Lists s.a.e. II. W.
English, Rayleigh Road, Hutton,
Essex.

AUTO PLASTICS
(Oldham) LTD.

Green Street, Oldham, Lanes
CORROSION REP tIll

SPECIALISTS
FibreglassandPolyesterResinStoekists
Used exclusive!, in Our Own Beds
Shop, Repair Kits 11/11 and 19i- Post
Free. All 'Materials Sold Separately.

SEND S.A.E. FOR
PRICE LIST, ETC.

ALUMINIUM LAUNCH or Yacht
Hulls, 20in. 3.9, 16im 2/6. post-

age 1/6. Clockwork Motors, 3/9 and
4/6; Electric Motors, 4/6, .5/-, 6/10
upwards. postage 9d. Clyde Train
and Ship Plans, lists 3d. Glassford's,
89, Cambridge Street. Glasgow, C.3.

INSULATING TAPE,.E6. Finest quality
in sealed metal container. 7511. x lid,wide.
Postage on 1 tin. 9d. Postage on 6 tins. 2/-.
CO -AX CABLE. 6d. yard. Good Quality
cut to any length. 1/6 postage on 20 yards.
45i- per 100 yards. P. & P. 3/6.
SOLDER REELS, I6. 20ft. on spools 60-
40 3 -cm -c Ersin. Postage 4d.

DUKE & CO. tIlept. 11-121
112113,Ronderd Road, Manor Park. E.I2.

ILF 6001:3.

TECRAGEL, the green, ready -
shredded, low -melt plastic foreasier and plaster casting.

Sample 11b. 8/9, post free. Add to
your income now. Dale's, 2. Boundary
Road, Landon, E.13.
A IR RECEIVERS. 22in. xli 2001b., £1. Pillar Drill. £15.

h.p. Motors. 32. Windermere
Avenue, N.3.
EXECUTORS SALE. - Household

Electrical Equipment, switches,
plugs, lampholders, fuse -boxes, elec-trical tools. meggers, wire, conduit,fittings, etc.; greatly reduced prices.
Catalogue from Agents, 54a, Pinner
Green, Pinner.

RES/CAP. BRIDGE p. &3/-
For resistance and capacity measurement

6 RANGES
Built in I hour. Direct reading

READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept. MA)
Raleigh Mews, Raleigh Street, Nottingham

TTNOWOT WHISTON'S SELL.-
S.A.E. catalogue. K. R. Whiston

(Dept. M.P.S.), New Mills, Stockport.

CIRCULAR GLASS DISCS for
grinding Astronomical Mirrors.

Smoothed and edged, per pair with
abrasive 80, 180, 280, 320, 400, 6110.
superfine finisher. Swedish Pitch,
Wax, fine Rouge, Sin. x lin., 22/15/-;
Sin. x lin., £3/15/-; Bin. x
55/15/a post paid. H. Gibbs. 75,
Portmanmoor Road, Cardiff, S. Wales.
-tiODEL CATAMARAN KIT. 18ins.

Vernn " Catakit." Fast sailing
model, 36/4 complete, post free. P. D.
diz, J. Roberts (Dept. C.2), The
Gables," Dragons Green. Shipley,
Horsham, Sussex. -

BALL BEARING Saw Spindle Units
with Sin. Vee pulley, hold down

bolts, etc., 50/-; Circular Saw
Blades, 12in., 9in., bin. dia.; Wobble
Saws; Grooving Cutters; Pulleys and
Vee Belts; quick change Motor
Mounts, one motor will serve many.
Below.
BROOK ELECTRIC MOTORS on

deferred terms; low deposit; 6
months to pay. B.C.M.B. Ltd..
Rugeley, Staffs.

FOR SALE (Continued)

SEND FOR LISTS. -New Engineers
Taps, Dies, B.A., B.S.F., Whit-

worth. A.N.F., Drills, Reamers.
Milling Cutters. Send s.a.e. to:
A. King. la 2, Halfway St., Sideup,
Kent.
ATUFFLE CRUCIBLES. 240e. 1kW,
 1 chamber 61in. x x
hardening, brazing. etc.; 2,000°F:
35 '6. ' Paytox," 57, New Road,
Rubery, Birmingham.

CHEMISTRY"' supply
appa-ratus and chemicals

for the young scientist. Lists. -Send
4d. stamps.

BIOLOGY We have a student's
microscope at E5 10s.

Leaflet -3d. stamp.

RADIO& ELECTRONICS
Transistors are fascinating to work with.
Loudspeaker radios need small batteries
only. Learn how ! Notes on transistors

stamps.

MOM EXPERIMENTAL SUPPLIES
and 10 Granville Street, Sheffield 2

Tel.: 27461.

TOOLS

LET US HELP
you with your Tool requirements.
We can supply all types of good
quality Tools, etc., also the full range
of Accessories for your Electric Drill,
at very reasonable prices.
Write for our Free Lists to :-

ALDORA SUPPLY CO. ((Sept. 2),
45, York Road, Ilford, Essex

POWER TOOLS. -We stock the lot.
Cash or terms. H.D. Co. Ltd.,

58, Commerce Rd.. Wood Green,
London, N.22.

BARGAINS!
DRILL ACCESSORIES Pre °"'PrioePrice
C,Saw Blades 5" for Wolf, B & D 21/- 8/6
Rip or C/CutI 6" for Bridges ... 21/- 10/6
3" Grinding & Wire Wheels,

Calico, Buff. Arbor ... ... 1816 10/6
5" Sanding Pad & 12 Discs,

Lambswool Bonnet. Arbor ... 20/- 11/ -
IN WAILFTS, l" Round shanks

4 T,'C Masonry Drills 3/16,9132" 40/- 181-
5 Wood Boring Bits, 1"-i" ... 151- 903
6 Wood Centre Bits. 1,1' ... 19/6 11/3
5 Twist Drills, 5"-i" ... 1.818 13/3

P. & P. 16. FREE BARGAIN LISTS FROM :
THE TOOL SERVICE CO. (Dept. 31.1).
39. Arlington Road, Surbitim, Surrey.

IVAMESTAMPS.-Your name in ilia.
L letters, It- per letter. Price list
for Sets of Letters and Figures.
Branding Irons, Stencils ; quotations
for Nameplates, Dies, Moulds, Metal
Labels, Small Forgings, Small Turn-
ings. John C. Swallow (Engravers).
P.M. Dept.), Garden Street, Shef-

field, 1.

EDUCATIONAL
APPOINTMENTS ARE WAITING in

Industry and Commerce for
trained men. Special tuition for
0.C -E.. Also guaranteed coaching for
I.Mech.E., I.Prad.E., Soc. of E.,
Brit.I.R.E., City and Guilds. Manage-
ment, Secretaryship. etc. Write for
free book on your career to: Inter-
national Correspondence Schools, 71,
Kingsway (Dept. 521), London, W.C.2.

BOOKS
allHE HANDYMAN'S ELECTRIC IN-

STRUCTOR. 1/9: The House
Maintenance Guide. 2/3; The TV &
Radio Guide, 213. Real book values
from B.P.M. Publications, Ringwood,
Hants.

ELECTRICAL
E XTRACTION FANS, gin., silent

shaded pole, no interference,
A.C. only, price 20/-. post 2/- ; also
New 1/20th h.p. Universal 230r.
Geared Motors, 10-1 reduction, suit-
able for food mixers, price 22/6, post
2/- ; 1/6th h.p. Motors, all types,
£2/10/-. Wheelhouse. 13. Bell Road,
Hounslow.
vrODEL ELECTRIC MOTORS,
'I"- amazingly powerful. Mini
Mx," 9/6 ; " Maxi Mo," 13/6, post
free, 4j 'to 9 v., llin. x 1 jin., weight
11 az. - Dept. (R), " Highland,"
Alkrington Green. Middleton, Man-
chester. 3d. stamp full details.
PONVERT your ordinary
a,--)

Wash -
boiler to electric. G.E.C. Circu-

lar Washboiler Elements. 200-250 volt,
2Kw., 9fin. diameter one hole fix-
ing, 22/6 each. plus 1 '9 p. and D.
London Warehouse. 165, Queens
Road, Peckham, S.E.15.

BRAND NEW
BROOK ELECTRIC MOTORS

Single Phase, h.p. 1,500 r.p.m. 17.10.0
/, h.p. 1,500 r.p.m. 99.12.6

h.p. 3,000 r.p.m. E9.12.6
h.p. 1,500 r.p.m. Ell. 0.0

1 h.p. 3,000 r.p.m. Ell. 0.0
Fully guaranteed by makers, approval
against cash. Carriage paid mainland. State

voltage.
P. BLOOD & CO.

ARCH STREET, RUGELEY, STAFFS.

ATAINS RADIO IN YOUR CAR. -
Complete Unit runs 200/250

AC/DC radio, television, tape re-
corders, etc.. from 12v. Battery,
perfect, cost £25, 80/-. Stamp full
details. Scientific Products, Cleveleys.
Lancs.
wiLUORESCENT LIGHTING FIT-

TINGS for workshop and home.
Complete range from 5ft. to 18in.
I als o circulars) at lowest prices any-
where. S.A.E. for illustrated leaflets
and list of Control Gear Kits,
callers welcome. We are fluores-
cent Lighting Specialists: E. Brill,
Dept. C., 125A. Northcote Rd.,
London. S.W.11. iBattersea 8960.)

THERMOSTATS
Suitable for electric heaters or convectors.
15 amps. at 250 volts A.C. Heavy brass
base. Set for 35" C, but can be adjusted
to operate from 50' to S' Centigrade.
Sample 5/- or Six for 20/-, post free. Worth
25/- each

H. MIDDLETON,
639, Abbeydale Road, Sheffield, 7.

ALL TYPES OF ELECTRICAL
GOODS at extremely competi-

tive prices, e.g., 5 amp. Twin Cable,
35/- 100 yards; Lampholders, 7/- doz.;
5ft. Battens, 49/-; quality and imme-
diate despatch guaranteed. Request
list. Jaylow Supplies, 93. Fairholt
Road. London. N.16. (Telephone:
Stamford Hill 4384.1

THE ELECTRIC GUIDE 112th
edn.), 1/3; Electric Hints and

Gadgets (4th ecin.), 1/3, from B.P.M.
Publications, Ringwood, Hants.

B .I. CALLENDER Transparent
P.V.C. flat twin tinned flex,

size 14/36, 4d. yd., 50yds. 16/-.
Plastic covered Electric Blanket
Elements, 16yds., 220/250v. 80w.,
10/a All postage extra. Thermolux
Electrical Products, Reston, Berwick-
shire.

IMIT'ED NUMBER B.T.H. 116 h.p.
aa 100/250v. A.C./D.C. Motors with
detachable 8/1 worm reduction gears
fitted with 311n. Vee pulley, 79/6;
fraction mfng. cost. Other Motor.
Fan and Compressor bargains; s.a.e.
list. Bellangers, 306. Holloway Road,
London, N.7 (North 4117.)

CHEMISTRY

FREE OFFER TO
PRACTICAL 11.11ECILAN103 READERS
A s.a.e. will bring you our Students Chemical
apparatus list and your first order over 25/ -
will bring you FREE OF ALL CHARGE a
magnificent LENS. Send today FIKEAB.
288, Station Road, Harrow, Middlesex.

(Continued on next bagel a
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HOBBIES

SEREN
ASTRONOMICAL SUPPLIES

Warehouse Road.
Stabbing. Daimon, Essex.

LQUIPMENT for ASTRONOM
Mirrors, eyepieces, focusing mounts
spiders, etc. Do -It -Yourself kits.

S.A.E. for free details.

ILLUSTRATED CATALOGUE No. 13.
Containing over 450 Items of

Government Surplus and Model
Radio Control Equipment. 2/2, re-
funded on purchase of goods ; 2/6
overseas sea -mail. Arthur Sallis
Radio Control Ltd.. Department
P.M., 93. North Road. Brighton.

ASTRONOMICAL TELESCOPES.
grinding, Polishing Kit, suit-

able up to 8in. mirror. Silicon Car-
bide: Grade 80, lib.: 180. 280, s lb. :

320. 400, 600, 'lb.: Optical Rouge.
2oz. ; Swedish Pitch, 11b.: 25'- each.
plus 2/6 postage. S.A.E. for price list
separate items L. J. Mays & Co..
20. Clover Road, Timperley, Altrin-
chum, Cheshire.

HANDICRAFTS

MUSICAL
BOX MOVEMENTS

ONLY I3/- POST FREE.
Kits from 2I/- complete with movement.
Please send 3d. stamp, or call for new FREE

illustrated brochure. Trade supplied.

THE SWISSCROSS Co. (Dept. V),
202, Tulse Hill, London, S.W.2.

- -

MAKE JEWELLERY, make money ;
wonderful catalogue : send 1/-.

Arts and Crafts, Dept. P.M., Hebden
Bridge, Yorks.

mUSICAL MOVEMENT Spare
Parts; all makes. Send broken

part for quotation. °leave & Co.,
Albemarle Way, E.C.1.
Xf ARQUETRY VENEERS, 12 savor -

J -T ted veneers 51-. post free ; send
3d. for list, Frank Coles (Veneers),
76, Rivington Street. E.C.2.
ALL HANDICRAFT MATERIALS.

Lists free. 2d. s.a.e., please.
The Handicraft Shop. 1, Waverley
Terrace, Linton, N. Devon.

MISCELLANEOUS
AQUALUNG and Compressor Equip-

ment. Ballraces and Mis-
cellaneous Items. Lists 3d. Pryce,
157. Malden Road, Cheam.
" FORTUNES in FORMULAS." 900-

page American book of formulae.
American technical hobby and other
books covering every interest. Stamp
for lists. Herga Ltd. (Dept. P21,
Hastings.

PERSONS WANTED TO
MAKE UP HANDY BAGS
AT HOME IN SPARE TIME.

SEND S.A.E. FOR DETAILS
TO :-DEPT. N/M, BENTOM
SUPPLY, 10a, SHELLEY
ROAD, WORTHING,SUSSEX

BUILD YOUR OWN Refrigerator.
Everything to make Built-in or

Cabinet Refrigerator. S.A.E. for
Sealed Unit List and Schematic
Diagram, or 1/- I refundable) for 32 -
page catalogue, including details of
free 4 cu. ft. Cabinet Diagram offer.
Hire purchase available. Wheelhouse,
13, Bell Road. Hounslow. (Phone:
HOU 3501.1
1 ONDON'S LATEST FASHIONS--
-1--4 Most people would like thechance to get to London to choose
their new clothes. If you become a
spare -time agent for Freemans. you
can save yourself this journey. In
Freemans 400 -page catalogue you will
find something for everybody. All
goods on approval and generous com-
mission on all your own, yourfriends' and relations' purchases.
Write to Freemans (London, S.W.9)
Ltd., Dept. 339. 139/141. Clapham

Woad, London. S.W.9.
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WATCHMAKERS
I EARN to be a Watch and Clock

Repairer in your spare time and
earn extra money at home. We can
supply everything you need at
unbeatable prices, including instruc-
tional books. Swiss watchmakers'
tools, watches, watch and clock
movements, lathes, cleaning machines,
all spare parts for watches and
clocks. etc. We also have a fine
selection of muscial box movements
and kits. Send 9d. P.O. for bumper
bargain catalogue. Tile Watch-
makers Supply Company (Dept.
P.M.). Carterton, Oxford.

WATCH PARTS
For all makes of watches, tools, Instruc-
tional books, etc. Special- Kits for be-
ginners. Send Bd. for " 1 o'er Bargain
Catalogue." T. G. LOADER (Dept. B),
Watchmakers Mail Order Service,
Milestone (toad, Carterton, Oxford.

WATCH REPAIR SERVICE, un-
rivalled for reliability and

speed, coupled with reasonable
charges. Part jobs welcomed.
Material supplied. Hereford Watch

- Co., 13, St. Owen Street, Hereford.
LADIES' Rolled Gold Cocktail

Watch Cases, 5/- each. Send
for list of Watch bargains. Gleave
Sr Co.. Albemarle Way. E.C.1.

WOODWORKING
'IAWBENCHES, 8in. to 30in., from" : Motorised, £13 Petrol
Portable, £44. Planers, Bandsaws,
Lathes, Saw Spindle and Planer
Assemblies. Logging and Firewood
Machines. Chain Saws, Engines.
Motors : deferred terms. Send 1 9
for handbook, catalogue and bargain
offers. List tree. Beverley Products,
Sturton-le_Steeple, 20. Notts.
;a G.S. Woodworking Machinery.-
' -7 Saw Bench Units; " Empire "
I for saws to 12in.). £3'6!-: " Royal "
(16in. 1. £5'3. -; " Empress " 120in.1.
£5 15/-: ' Monarch "

i£11/18.6; sin. Drill Chucks, 14'-'.li'-
extra. Planer Units fitted with high-
speed ball bearings: 4)in. £4/15/-.
6in. £6 15'-. £8 10/-. Wood
Turning Combination Lathes:
24in. or 30in. centres from £9/19/6.
Obtainable from ironmongers, tool
shops. etc.. or write direct to: S.G.S.
Engineers, Dept. 14, Old Costessey.
Norwich, Norfolk.

TOOL CHEST -BENCHES
(Ex-Uoe1. 4rwmirers.) Size !' s " s
Portsible work benches with removable
tubular legs, carrying handles, motions & tray
inside. Excellent condition, soundly made
hardwood, 1" thick, Estimated cost, at least.
kW. Indispensable for niechanies, engineers,
electricians, handymen. Bargain at ORM 26,-.
Carr. extra. Up to 100 miles 15 over tell
Tune,

CUMMINS, Tillingham (Tel. 224),
Southminster, ESSEX.

WOODWORKING MACHINES. All
cast-iron constructed. Complete

Saw Benches, 7in., £4/15'- ; 8in..
£5/10 - 10in., complete motorised.
£30. Planers, 5in. £12 : Bowl Turn-
ing Heads, £4: with 8in. Saw Tables,
£7/10'-. Lathes. £7 ; Combina-
tion Lathes. £10 10/-. Motors,
Pulleys. Belts., etc. 12 months'
written and money refunded guaran-
tee. 4d. stamp for illustrated book-
let. James Inns (Engineers).
Marshall St., Nottingham.
(1 IRCULAR SAW BLADES. new.
1)--' 4in. x lin. hole. 6:6. 5in. x
7'-. 6in. a /in. 9/-; postage 6d. each
extra; rip or cross cut. Couldreys,
13. Easter Road, London, E.II.
QPINDLER & CAZALET for S.G.S.tJ Planers and Woodworking
Lathes. Circular Saw Blades, rip
tooth or crosscut, 5in. 131, 61n. 15/-.
Tin. 18/, 8in., 20/- 9in. 23/-, 10in,
27/6, 12in. 33/6; state centre hole
size, please. Band Saw Blade for
cutting wood. /. J. or tin. wide, all
joins butt welded up to 5ft. 6/9,
Eft- 7/6. 7ft. 8/3, 8ft. 9/-. 9ft. 9/9.
All orders by return, post free.
Picador Vee Belts and Pulleys.
Send for lists to Spindler & Cazalet,
53, Palmerston Road, Boscombe,
Bournemouth.

HOME BOAT BUILDING
BUILD YOUR OWN two -berth

Cabin Cruiser. Kits Supplied
also for Runabouts, Dinghies. Canoes,
Water Skis. Illustrated brochure on
request. Wyvern Boats (Wessex)
Ltd., 10F', North' Street, Milbourne
Port. Sherborne, Dorset.

PHOTOGRAPHY
PHOTO -ENLARGER Castings and

Bellows for 35mm., 2lin. x 2lin..
21in. x 3/in. 35/- per set: s.a.e. for
details. V. J. Cottle. 84a, Chaplin
Road, Easton. Bristol, 5.

ULASGOW. If. buying, selling, or
exchanging modern Cameras,

Enlargers. Equipment. Tape Re-
corders, etc.. for the best deal, call
or write to Victor Morris, 406. Argyle
St., Glasgow. C.2: Central 8958.)
RELLOWS, Camera, Enlarger, Pro-

cess. Industrial Collapsible
Machine Guards. Beers. 4, St.
Cuthbert's Road, Derby. (Tel.:
41263.1

G. R. c.ozsciTayiyoucTr ioOwNn Kdouble-

rangehighlight Exposure Meter with
50 x 37mm. photo -cell at 50 -. or
instant push-button reset 1 to 60 sec.
Electronic Enlarger Tinter at 62'6:
all sizes of Selenium Photoelectric
Cells in stock. S.A.E. details. G. R.

. Products, 22. Runnymead Avenue,
Bristol, 4.

PATENTS
PATENTS. Qualified service.

Advice C. L. Browne, 114,
Greenha ye, A, 0., Bansfead. Surrey.

! A GOOD IDEA !
CAN MAKE MONEY FOR YOU

LET US ASSIST YOU
PROFESSIONALLY TO SELL YOUR

INVENTION,
WRITE FOR FULL DETAILS.

PATENT, DEVELOPMENT &
MARKETING CONSULTANTS
16 Gore Court Rd., Sittingbourne, Kent

SITUATIONS VACANT
A m.I.MECH.E., A.M.Brit.I.R.E..

111 City and Guilds, etc., on " No
Pass --No Fee terms. Over 95% suc-
cesses. For details of Exams and
courses in all branches of Engineer-
ing. Building. etc., write for 144 -page
Handbook -Free. B.I.E.T. I Dept.
96713), 29. Wright's Lane, London,
W.8.
lurODEL MAKER, knowledge of elec.

tricity. required to assist in
development of Model Toys. Know-
ledge of production methods pre-
ferred. Apply: Sales Director, Lines
Bros. Ltd. tTri-ang Toys), Morden
Road, Merton, S.W.19.

FIBREGLASS

PLASTIC U N ITS
Experimental Glass Fibre Unit, 14/9.
Plastic Metal for Gear Casting, Plastic Dies,
etc., 14/3. Porcelain -hard Cold Setting
Finish for food preparation surfaces, baths.
washing machines, etc., 16/9 pt. in white,
cream, black, sky blue, red, clear and
aluminium. S.A.E. for information list,
price list, etc. SILVER DEE PLASTICS
(Dept. 3), Hartington, Staveley,Chester-

field, Derbyshire.

T H E

"DERMIC"
OILER

Iin
Post Free

Use a " DERMIC " Oiler for clean andaccurate lubrication of models, clocks.
watches, sewing machines, typewriters,
movie cameras and projectors and any
delicate Instruments or mechanism.
Get one from your local Model or Tool
Dealer or send direct to the actualmanufacturers.
S. & B. PRODUCTIONS
Orton Buildings, Portland Road,
South Norwood, London, S.E.25.

Phone : LIV 4943

FREE
1 CORRESPONDENCE

COURSES
IN STEAM

TWO COURSES : (1) A simplified Course for
the practical man in need of basic informa-
tion about steam and steam applications:
(2) An Advanced Course for those with a
background of technical training. There is
no charge,or obligation. Details on request
to :

SPIRAX-SARCO LTD.
(TECHNICAL DEPT.) Cheltenham, Glos.

A " FERROUS " ARC WELDING AND
BRAZING SET will complete your work-
shop equipment. For Joining and re-
inforcing from approx. 26 s.w.g. up to any
thickness Mild Steel, Wrought or Malle-
able Iron. Type F.M.65 Heavy Duty com-
plete with all equipment 1901240 v, single
ph. 10115 amp. (or domestic power supply)
delivered free, ex stock, E25

(Cash or C.O.D.)
ELP, Terms. Illus. leaflet -Manufacturers.
Ferrous Transformers (MEC), Ltd.,
Church Rd., Croydon, Surrey. CRO 8351/3

UNRIVALLED IN ITS CLASS
'rhe E.W. 21 in. x 10 in. lathe. Model
' A " plain lathe, 5171-1-. Fully convert-
ible to back gear and screwcutting. Let
us quote you. We specialise in this
lathe and can still offer best credit
terms. All accessories from stock.
Descriptive pamphlet & lists. etc., S.A.E.
3/8in. HIGH-SPEED SENSITIVE
POWER BENCH DRILLING

MACHINE
Price £61101- net, or 1.0i- Deposit and
six monthly payments of £1, carriage
and packing extra. (S.A.E.) for specific-
ation and descriptive pamphlet.
DRILLS : DRILLS : DRILLS
Sets of Drills and Auger Bits in Wallets
and Cases. Competitive prices. Send
for details, S.A.E.

WANSTEAD SUPPLY CO..
82 SNAKES LANE, WOODFORD

GREEN, ESSEX

SERIES III
NUCLEAVE PRESS

CROPS

RIVETS

PUNCHES
Ask your Tool Dealer or send for
details to :-

Sole Manufacturers.

FITZNER LTD.
197-199, KINGS ROAD,

KINGSTON -ON -THAMES

Atittikiltt
ll(ARDHITTINC

Webleq
/ AIR PISTOLS

All RIFLES  ACCESSORIES
Wrtle for catalogue WHEY a SCOTT ltd.

' ' 28, Park Lane, Handsworth, BIRMINGHAM 21.
Telephone: WEST BROM W ICH 2821.

BUILD YOUR OWN
CANOE

Printed illustrated instructions 1'6

TYNE FOLDING BOATS LTD.
206 Amyand Park Road, St. Margaret's, Twickenham, Middx.
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Extracting Hydrogen Gas From
Water

IAM interested in the extraction of
hydrogen gas from water and I have

been experimenting on a small scale with
salt water and using an accumulator for
electrolysing it. What voltage and amperage
do I need to extract the hydrogen and
oxygen of, say, one gallon of water and
how long would it take ? Am I right in
thinking it would not be practical to use
a battery charger off the mains except at a
prohibitive cost of units of electricity used ?
-H. Garland (Yorkshire).

TWO to four volts should be adequate for
your purpose. Calculations show that

amp. would have to be passed for about
85,000 hours, or to amps. for 8,50o hours,
to complete the electrolysis of one gallon
water.

A battery charger comprising a trans-
former and metal rectifier can be used for
economical charging of batteries from A.C.
mains, but there is a considerable waste of
power in charging a low -voltage battery
from D.C. mains.

Measurement of Force
T WISH to make accurate observations of
1 forces exerted at several points of a
model placed in a small wind tunnel, and
shall be glad to have your advice regarding
a suitable instrument. The forces will range
from a fraction of an ounce to approximately
21b. and accuracy is essential.

I thought of using metallic bellows, each
connected to a manometer; leading the tubes
though the walls of the tunnel to the mano-
meters outside where they can be seen
more easily. This method might work but
the small bellows, even rectangular ones,
might be difficult to make and possibly
expensive to buy. Can you suggest a
better solution ?-R. J. Harrington Hudson
(Devon).

BY far the most accurate and reliable
means of measuring a force is by

balancing it with a weight. We therefore
recommend that a fine thread be run from
the point of application of the force through
a small hole in the wall of the tunnel and
over a pulley to support a scale pan. To
give stability the pan may carry a vertical
wire lying within a fixed tube with a film.
of thick oil separating them. This will
damp vibrations without imposing any
restraint on slow vertical movement. In
running a test, repeated trial would show
what is the smallest weight that will hold
the loaded point in the required position.

If this scheme is impracticable, the scale
pan may be replaced by a carefully cali-
brated spring balance of appropriate
stiffness.

Making Bait
WISH to attempt covering natural

1- minnows, prawns, etc., with a plastic
skin to make them into a semi -permanent
bait. Can you tell me if there might be a
plastic material suitable for this ?

DETIF arrill7DODEL1370MEITM

td QUERY SERVICE 0
3

O RULES
pA stamped, addressed envelope, a sixpenny

 crossed postal order, and the query coupon from
H the current issue which appears on the inside of
H back cover, must be enclosed with every letter
H" containing a query. Every query and drawing
" which is sent must bear the name and address of

O
the

reader. Send your queries to the Editor,
r_,LJ PRACTICAL MECHANICS, Geo. Newnes, Ltd., H

Tower House, Southampton Street,O"
London, W.C.2.

1000111000000000[1000ETIDDEIOODIr

I would also like to make artificial plastic
spinning baits from Perspex and Perspex
rod and would like to know if there is any
way of making this material pliant, so that
it can be shaped to a certain degree. What
should I use for a fixative for sticking
this material to itself ?-P. M. O'Brady-
Jones (Northumberland).

THE only practicable means of investing
a natural minnow with a plastic skin

appears to be by dipping, so that you would

r,H rile P.M. ,,) lueprint H

Service ,0,

12FT. ALL -WOOD CANOE. New Series. No.1, Pi
4s..

10 -WATT MOTOR. New Series. No. 2, 4s." ki
COMPRESSED -AIR MODEL AERO ENGINE. -F1

New Series. No. 3, Ss. 6d..
AIR RESERVOIR FOR COMPRESSED -AIR

AERO ENGINE. New Series. No. 3a, Is. 6d. H
" SPORTS " PEDAL CAR. New Series. No. 4,

Ss. 6d..
F. J. CAMM'S FLASH STEAM PLANT. New H

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

Series. No. 6, Ss. 6d..
ELECTRIC DOOR -CHIME. No. 7, 4s."

ASTRONOMICAL TELESCOPE. New Series.
Refractor. Object glass 3in. diam.

Magnification x 80.
No. 8 (2 sheets), 7s. 6d..

CANVAS CANOE. New Series. No. 9, 4.* P,
DIASCOPE. New Series. No. 10, 4s.. H
EPISCOPE. New Series. No. I I, 4s.. -0

V
PANTOGRAPH. New Series. No. 12. 2s.." COMPRESSED -AIR PAINT SPRAYING

PLANT. New Series. No, 13, 8s..

,?

MASTER BATTERY CLOCK.'
Blueprints (2 sheets), 4s.

Art board dial for above clock, Is. 6d.
OUTBOARD SPEEDBOAT.

OLIGHTWEIGHT MODEL MONOPLANE.
I Is. per set of three sheets.

Full-size blueprint, 4s.
P.M. TRAILER CARAVAN.

V Complete set, I Is.
P.M. BATTERY SLAVE CLOCK, 2s. 6d. H
PRACTICAL TELEVISION ' RECEIVER

i3 sheets). I Is.

HP.M. CABIN HIGH1 W6dING MONOPLANE. M

A
P.M. TAPE RECORDER."

i2 sheets), Ss. 6d.

The above blueprints are obtainable, post free.
from Messrs. George Newnes, Ltd.. Tower House, Ak

Southampton Street, Strand, W.C.2.
denotes constructional details are available free H

A with the blueprints. A

0

0

probably do best to use an ordinary trans-
parent cellulose lacquer, applying four or
five coats. Celluloid clippings dissolved in
amyl acetate would yield a suitable lacquer,
the viscosity of which should be about the
same as that of nail varnish.

Perspex can be rendered pliant by dipping
in very hot water, and is then easily bent to
shape though it cannot be formed under
pressure. Alternatively, for shaping small
details a jet of hot air can be played upon
the area being worked. The edges of the
parts to be joined can be painted with
chloroform, and then pressed together, or
a cement can be made by dissolving Perspex
chips in chloroform.

Colouring Water
`WHAT is the composition of the liquid

which used to be seen in the large
bottles in chemist shops which were, I
believe, the sign of the old Apothecary. I
have made several table lamps out of
bottles and wish to fill them with a clear
coloured liquid such as this which will not
cloud. Water has been tried but after a
time it becomes cloudy when mixed with
coloured ink.-S. W. M. Hooton
(Gloucester).
IT is possible to obtain decorative

effects using the normal textile dyes
which are freely obtainable in most hardware
stores. We would, however, suggest that
the dye is dissolved in a small amount of
boiling water and then filtered through fine
linen. Distilled water such as used for
filling car batteries is free of chemicals and,
therefore, if a small amount of the prepared
solution of dye is added to the distilled water,
you should get a stable solution. Having
filled the bottle to within tin, of the top,
we suggest that a little hot candle fat is
poured on to seal the fluid from the oxidis-
ing effect of the air, and further prevent
evaporation.

We urge care in the design of the top
electrical fitting to ensure that the fluid
cannot cause a short circuit.

Phase Difference for Fluorescent
Lights

T WISH to install fluorescent lighting in
I my house but object to the stroboscopic
effect. This, I am told, is eliminated by
twin tubes wired on separate phases. But
in a house wired with single phase only is it
possible by electronic or mechanical means
to run one tube out of phase ?-John H.
Pilings (Nottingham).

APHASE difference could be provided by
means of choke coils and condensers

connected in series with the lamps. How-
ever, such additional apparatus would reduce
the voltage at the lamps and present
difficulties in initiating the discharge.

A possible solution to your problem
would be to use a 3 -phase squirrel -cage
induction motor with two terminals con-
nected to the single-phase supply, the
fluorescent lamps being connected between
different stator terminals. The motor should
be of the same voltage as your supply if
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a transformer is not to be used. With this
method special arrangements would have to
be made to start the motor either by hand
or by means of a phase -splitting device.

If you wish to supply a large number of
lamps at once a possible solution to your
problem would be to use a static phase
converter, as supplied by the Westinghouse
Brake & Signal Co. Ltd., of 82, York Way,
London, W.I.

Cleaning Tombstones
PLEASE give me the name of any

chemicals that I can use to clean
marble and granite tombstones.-L. Martin
(Exeter).
IT is usually inadvisable to use any chemi-

cals whatever for the surface cleaning
of stoneware or brickwork, the reason being
that the chemical salts are absorbed by the
stonework and subsequently bring about its
deterioration. It is our usual practice not
to advise anything other than the use of hot
water and steam. An applied steam jet is
very satisfactory for the purpose. So, too, is
boiling hot water applied to the stone surface
with a stiff bristle brush or even a wire
brush. Chemicals such as soda and other
potent agents are closely absorbed by the
stonework and bring about its slow deteriora-
tion and crumbling.

Button Polish
PLEASE provide a recipe for making

pure Button Polish, as used for wood-
work.-A. Lambert (Romford).

ikGOOD button polish is usually made
by dissolving one part of shellac in

about three parts of warm methylated spirit,
the solution subsequently being run through
a coarse mesh in order to remove from it
suspended impurities.

Chemical Resistant Paint
j WISH to paint a ladies' hairdressing
-1- salon in any of the three shades, lemon.
primrose or sunshine.

Last year I used a well known and expen-
sive brand of high -gloss paint, but after
washing down a few months later the surface
turned black. Was this due to the sulphur
and ammonia fumes given off during the
hairdressing process attacking the lead con-
tents of the paint ?

Could you please advise me what type of
gloss paint will avoid this discoloration or
whether to use a water paint with varnish
on top.-A. Blackburn (Yorks).

UNDOUBTEDLY, the traces of sulphur
and ammonia of which you speak, have

caused the blackening of the paint. The
paint was possibly one of the popular lead
paints, containing, probably, white lead car-
bonate as a base in addition to a strong
yellow pigment such as lead chromate. Under
the influence of ammonia and particularly
in the presence of traces of sulphur com-
pounds, the paint pigment and base has
slowly become converted into lead sulphide,
which is black in colour. Here, therefore, is
the explanation not only of your own in-
dividual trouble, but, also of all the cases
of the well-known blackening and browning
of paints containing any lead compounds.
A protective varnish over fresh paint may, or
may not prevent a recurrence of the trouble.
It all depends on the nature and thickness of
the varnish layer. In our opinion, the
chances are, on an average, against the
success of the varnish treatment. The radical
cure for the trouble is to use a paint based
on cadmium yellow or cadmium orange as
a pigment. These pigments are composed
of cadmium sulphide itself, so that exposure
to ammonia or sulphur fumes cannot possibly
change the composition of the pigment. The
various cadmium pigments are full yellows,
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and range through various shades of orange
even to a light crimson. You will be able to
obtain guaranteed cadmium yellow or orange
paints from a firm of reputable manufac-
turers such as Messrs. Lewis Berger and Co.,
Ltd., Berger House, Berkely Sq., W.I. If
not, apply for the addresses of specific cad-
mium paint manufacturers to, The Secretary,
The National Paint Federation, Paint Indus-
try House, 79-80, High Holborn, London,
W.C.I.

A Dressmaker's Judy
j WISH to make a tailor's dummy for my
1 wife to help her with dressmaking.
Can you help ?-J. P. Selby (Bucks).

THE construction of a mould of the human
body for dressmaking purposes would

involve taking plaster casts, in sections, of
the trunk, from the top of the legs up to
the shoulders and we think that it will suit

Two views
of the
dummy

construction

your purpose if you make templates and cut
them out of plywood. The foundation tem-
plate will be a flat plane representing the
outline of the body as seen from the front.
See sketch. This can be supported on three
legs which arc carried by a baseboard. To
get the form of the figure, other templates,
about to of them are fixed to the front and
to the back. Obviously, the more pieces put
in, the better the cloth of the dress will be
supported. Support can be added by putting
to or 12 bands (made of lin. wide strip
metal) around the figure, each of these
following the contours perfectly. The whole
thing is then covered with newspaper, applied
in small pieces, each moistened to soften,
and then glued. About five thicknesses
shOuld be put on. Finally give the paper a
couple of coats of flat white paint and
Shellac varnish the wood.

Trufits, of 52, Station Road, New South-
gate, N.rt, market a kit for making a dress-
maker's dummy, First, a tubular piece of
mutton cloth is pulled over the normal
foundation garment and on to this is stuck
gummed strips of brown paper according to
the instructions provided with the kit. On
removal of the cast, by slitting down the
centre of the back, a second covering of
gummed paper is applied. A paste is then
made from powders included in the kit and
applied to the inside of the cast and allowed

December, 1958

to harden. To complete the dummy, the kit
includes a length of tubular grey jersey cloth, -
which is pulled over the dummy, and ribbon,
also included, pinned into position to mark
the centre line and waist. The price is

9S.

Gold Paint
PLEASE tell me where I can obtain or

how I can make gold paint suitable
for use on glass or china.-R. Minor
(Walsall).

AN effective gold paint may be made by
stirring a gold pigment thoroughly into

a varnish -like medium such as a solution of
shellac in methylated spirit or a solution of
cellulose in an organic solvent. We suggest
that you obtain a quantity of pale gold
bronze powder from Messrs. Johnson &
Bloy Ltd., Metana House, Hind Court,
Fleet Street, London, E.C.4. This material
will prove an excellent pigment for glass or
china decoration, it being mixed with a
shellac or a cellulose varnish.

Rejuvenating Silica Gel
IHAVE been given a small quantity of

1 " Silica Gel." How can I tell if it is
still active ? If not can I rejuvenate it again ?
-H. Dickason (Haggerston, E.8).
THERE is no simple, rule -of -thumb means

for ascertaining the degree to which a
quantity of silica gel has absorbed water.
The best way is to weigh the gel when it is
fresh and after it has absorbed moisture.
The increase in weight will represent the
amount of water absorbed.

If your silica gel is some years old, it will
very probably be well saturated with water
vapour, and, in this condition, it will not
absorb more. But the water may be driven
off from the gel and the latter " rejuvenated
merely by placing it in a very hot oven for
a day or two, or, in an urgent case, by heat-
ing the material to 400°C. for several hours.

Copper -etching Steel
PLEASE tell me the method for etching

on hardened steel, using copper sul-
phate and salt.-H. L. V. (Norwich).

THERE are many methods of copper -
etching steel. The requisite method

usually depends on the type and purpose of
the etching desired and the particular nature
and composition of the steel. For all-round
purposes, however, the following etch is very
effective. It is, perhaps, slow, but it has the
advantage of being well controllable:-

Dissolve 'oz. copper sulphate, 4oz. alum
and ,-oz. common salt in pint of strong
vinegar. To the solution add about 20
minims (drops) of strong nitric acid. The
nitric acid is not essential, but the speed of
etching will be very slow indeed if the acid
is omitted.

Etching in this fluid is completed at any
time after about 50 minutes, depending on
the exact depth of the etch required.

Information Sought
Readers are invited to supply the required
information to answer the following queries.

Circuit for' Soldering Machine
(`ANyou supply me with a circuit and
-' details for an electric soldering machine
for small jewellery and metal spectacle
repairs ?-R. COLEMAN (Yorks).

Time Signal
WE require a clock, preferably battery

operated, which will ring a siren or
bell at various pre-set periods throughout
the day. Can you help?-C. J. WRIGHT
(Secretary. Bermuda Technical Institute).
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GAMAGES
FOR BARGAINS IN TOOLS

ELECTRIC DRILL
AUGER BIT SETS

A complete set of 5
fast - cutting wood
boring bits in a plastic
press stud wallet.
Sizes 1/4in., 9/16in.,

7/16 in. and
1/2in. with Vain. round
shanks. Specially for
BRIDGES, BLACK
& DECKER. or
WOLF electric drills.

Post & Pig. 8d. BARGAIN 8/11PRICE,

HIGH SPEED STEEL
TWIST DRILLS

18" Tungsten
The only satis-
factory drill when
using an electric
drill on metal.
Set of seven drills:
I 16 in.. 3 32 in.,

3/16 in.. 7/32 in..
IA in. Made in Sheffield.
plastic press stud wallet.
Post & Pkg. 6d. BARGAIN
outside our own PRICE
extensive delirery area.

Complete in

SCREWDRIVER SETS
For tradesman or Itiancimati : 7 hos. Comprising 2
Philips cross -pointed and 3 ordinary screwdriver blades
(fine, medium. coarse). I round and I square awl and
handle. All tit the one handle.
Strong plastic press stud wallet. Complete 7/11Post & Pkg. 9d. set

Send a postcard for Gamages
TOOLS & MOTOR ACCESSORY List FREE

GARAGE DOOR HOLDERS krirra
All you need is a screwdriver and screws. Presents damage
to car wings and paintwork. The door is released by one
pull of the cord. Also for greenhouses. cycle sheds, etc.
Only one holder is illustrated.
(Tool Dept.) BARGAIN 21/- PAIR

PRICE
If outside our van area Post & Pkg. 2.9

GAMAGES, HOLBORN, E.C.1. HOLboen 8484. Open Thursdays 7 p.m.

SUNDIAL new 8 -inch
motorised SAW BENCH
DEPTH OF CUT Vin.
For ripping, cross -cutting, mitring, tongue-
ing & grooving & tenoning. Machined table
tot, measures I4in. x I4in. with Bin.
saw blade. Designed for clean and
accurate sawing. Strong construction
throughout in cast iron. Weight 93
lbs. Rise and fall spindle. Fence to
full length of table. Vee Belt Motor-
ised h.p. T.V. and Radio suppressed
motor. Press button starter switch
fitted

PARRY & SON (Tools) LTD.
(Dept. PM.12) 329-333, Old St., London, E.C.1.

SHOreditdi 9422, 9423, 9424.

IDEAL FOR
WOOD.
PLASTIC OR
M ETA LS

£27

Supplied on 1st payment of
[2.14.0, balance in 8 monthly
payments of [3.6.10.
Cash Price £27. Carriage and
Packing 22/6.

THOSE
MARVELLOUS
DRILLS
THAT WHIP
THROUGH
BRICK

Code No. 134

From your local ironmonger or tool
dealer or post free from the

manufacturers.

Send for leaflet "

JOHN M. PERKINS & SMITH LTD., Braunston, Rugby.

STAINLESS STEEL CONTAINERS
AT BARGAIN PRICES
PATTERN A PATTERN B

Capacity 6
gallons

Size : 16 x
It a 11" deep

Grade 1
condition

57:6 each,

I

carr. paid

This container

....willopoot rilisi?mveredAsPv,pritotrda
tec-

tive grease.

STAINLESS STEEL VATS
Open tons, 28 x 8. depth 32',
BRAND NEW. Price. 195 - each.

rare. paid.
Capacit approx. 20 gallons.

Complete with lids With lids removed

Capacity 8 gallons - Size 16 a 11 a 11" deep.
Brand New and Unused -75- each carr., paid.
Grade 1 Condition - 57 6 each. carr. mint

PATTERN C
I apacity 3

gallons
Size : 8 a 11 x 11'

STAINLESS STEEL TRAYS deep
Size 14 a 9
a 31 deep, a
one-piecepressing
from 18
gauge stain-
less steel.
Radius cor- This size is a partly -

nets and no crevices. Brand new ularly handy size to
or in grade 1 condition. carry when full.
35/- each, carr. paid, as illustrated. 50, each, carr. paid.
CONSTRUCTION : Each container has two lids, the outer which locks in

position for security in transit and the inner which forms a tight anti -splash seal.
They are made of 20 gauge, 18)3 stainless steel.
They have radius corners and so constructed without crevices for easy cleaninz.

STAINLESS STEEL TANKS. 26' x 24" x 16" deep x t6 s.w.g. Complete with
removable inner rack and screwed outlet. Previous use photographic. 115 each
carriage paid.

ROPE. Brand new, best quality sisal rope in handy coils, each 18o' long.
1" tire. 5'16" diam., 12/6. I r tire., 3/8" diam., 17/6. tr circ., )" diam., 25
II" tire., 9,16" diam., 2' circ., 5/8" diam., 42:6. Postage and packing 3 '-
per coil extra.

NYLON ROPE. Soft braided, approx. 1" tire., breaking strain approx. to cwts.,
4d. per foot. Plus post 1,6 per order.

LANOLIN. The finest preservative obtainable for steel and other metal, in t lb.
tins, 2/.., post 1/6. 6 tins inc. post.

TERYLENE CORD. Approx. 1/8" diam., breaking strain 75o lbs. 1 lb. spools
containing approx. 45 yards, 22/6, post 1/6.

POLISHING MOPS.-We have large stocks of the following well-known makes :
CANNINGS. 6" x 6o fold, G quality, 51- each.
CANNINGS, 8" x 5o fold, BD quality, 7,'6 each.
COOPERS, 12" X 75 fold, hard, 17/6 each.
Postage extra zjii per order. Orders for 12 or more assorted mops less 25%.

BRISTLE POLISHING WHEELS. Circular t2" diameter, 3" wide with 3"
wood centre boss. A medium soft wheel with many polishing applications, and
could well be made into a shoe -shine machine. Offered at a fraction of maker's
price, 30/- each, plus P. & P. 3/6.

ASBESTOS CLOTH. Heavy quality in pieces approx. x 4', weight 5 lbs. Many
uses in fire protection, including the simple one of preventing cinders falling on
a carpet. 7.6 each, post 3/-.

ASBESTOS TAPE. r" wide, 1/8" thick, 6d. per yd., plus 1/6 post ; 5o yard coils,
22/6, post 3/-.

ASBESTOS ROPE. 3/8" diam., 18 yards long, 101-, post 2/6. I" diam., 18 yards
long, 151-, post 2;6. Can be used for pipe lagging or its intended function of low
pressure packing. Several tons in stock-bulk enquiries welcomed.

RUBBAZOTE PADS. Resilient sponge rubber packing pads. 4" x 8", 2:6.
4' X x ,6', 5/-, postage and packing z/- per order.

FLEXIBLE ASBESTOS PIPING. 2" diam., 9' long, asbestos, wired internally,
originally intended for conveying hot air in aircraft, unsuitable for liquids, ideal
for blowers, car heaters, etc., ,of-, post 2/6.

DIAL THERMOMETERS. rooi3oo deg. Fahrenheit, dearly marked 4" dial,
sensitive element projects 8" from back. 35/-, post 3/-.

PLUMBER'S WIPING CLOTHS. 36' x to', 3/- each, 30/- doz. Best quality
Govt. surplus.

PLAN CASES. A black japanned cylindrical metal case, 38" long, 51" diameter,
with carrying handle and locking hasp. Ideal for the safe storage or transit of
plans and drawings. 17/6, post 2/6.

RUBBER CUSHIONS. Approx. size, ra" it 13" x thick, canvas covered, a
handy cushion for typists or any other persons who work seated. 10/6, post 2/-.

PUMP FILTER UNITS. This is truly a remarkable government surplus item,
was produced to enable the troops to drink river water if necessary. Brass pump,
not unlike a stirrup -pump, 20" long, with to' of intake hose, double action,
20/30 gallons per hour. Complete with instructions, water purifying chemicals,
etc., all in neat carrying case. Well worth it for the pump alone. 25/-, post 3/6.

PRISMATIC COMPASS MK. III. The army officer's compass, a small pocket
compass much in demand among surveyors, etc., takes accurate bearings to a
degree, liquid filled. Usual retail price, k12.ro.o.
Offered in new condition at 78;6, plus post '6, or serviceable but with case
showing signs of wear, 58/6, post 1/6.

STAINLESS STEEL WIRE. Flexible, 3/16" diam., 1111,* long, fitted eye one end
and screwed socket the other, is/-, post 1/6.

METAL FUEL TANKS. Capacity approx. to gallons, size 26" x It" x II". Fitted
strainer and draw -off plug. Unused. 30/- each, carr.

ROPE LADDERS. Soundly constructed of 2" rope with wood rungs set 12"
apart. Any length supplied at 2/- per foot, plus post 21-. Complete ladders,
3o' long, 40,-, plus carr.

These containers are
in original govern-
ment wrappings and
are either unused or
in Grade 1 issuable
stores category.

THOMAS FOUJLKES IPtre: LW 5084

LANSDOWNE ROAD, 1.1.11INSTONE, LONDON Eli
Ark
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5 .. 2in.
30 211n.

100 ,, 21in.
200 .. 211n.
300 .. 21 I n.

5 Amperes 2in.
15 2in.
25 21in.
30-0-30 ,'.. 2in.
50-0-50 2in. MC/FS 121620 Volts 2in. MC/FS 10/6

2in. MC/FS 10/6300 A.C. 211n. MI/FR 25/-TERMINAL BLOCKS. 2 -way fully pro-
tected No. 5C'430. 4 - doz., 50 for 15,- ; a-way. 6/- doz., 50 for 22'6. Post 1/6.CROSSPOINTER

METER with 2 separate
100 microamp move-
ments. Brand New. 22/6,
post 2/-.
HEADPHONES. High
resistance 4,000 ohms.
Type CHR. 12/6 pr., post
1/6,
HEADPHONES. High
resistance, very sen-

sitive. Balanced Armature. Type DHR. 17'6
pr., post 1'6.
L. WILKINSON (CROYDON) LTD.

00 19, Lansdowne Road, Croydon.

BATTER),
CHARGERS
Input 200,250 volts
A.C., 50 cycles.
Output 10 amps
22 volts D.C. Con-
trolled by two 4 -
position switches
for fine and coarse
control which en-
ables 6 to 24 volts
batteries to be
charged. Made by
G.E.C. Brand new
with 1112 ammeter.
Fused A.C. and
D.C. 217.10,0.
carriage,

ROTARY CONVERTER. Input 12 volts
D.C. Output 230 volts A.C. 50 cycles 135
watts. In fitted case with variable resist-
ance. 0/300 voltmeter, mains switch. The
ideal job for television where A.C. mains
are not available. Perfect condition. £10.
carriage 151-.
RELAY. 24 vt. 40011 2 make Heavy duty
contacts. 10/6. post V-.
" VENT AXIA " EXTRACTION FANS.
230 volts A.C. 61n. blades. Ideal for ven-
tilating kitchens, etc. Easy to fix. Silent
running. 130'-, post a-.
XPELAIR EXTRACTION FANS. 71in.
blades with baffle outlet. 190/-. carriage 7/6.
" WEE MEGGER " 500 volts, in leather
case. Brand New. 212.10.0, post 31-.
HEATING ELEMENTS. Flat enclosed
type 230 volts 500 watts. " Bray Chromalox."
10in. x Shin. 7/6, post 1/6.
VACUUM PUMP & COMPRESSOR.
Coupled with a 24 vt. D.C. Motor 1.'25th
H.P. 1,000 r.p.m. and fitted on a base with
cover 161n, x 71n. x Sin. overall. £7.10.0,
carriage 15'-.
VACUUM PUMP.
Brand New. 7 cu. ft. per min.
10 lbs. per sq. in. at 1,200
r.p.m. Rotary Vane type. 351 -
each, post 3/-.
SOLENOIDS. 12 volts D.C.
with a 3iin. lever, very
powerful. Ideal for Model
Railways, etc. 5/- each.
post 1/6.
ROOM THERMOSTAT. Ad-
justable 45 to 75 deg. Fahr.
250 volts 10 amp. A.C. Ideal
for greenhouses, etc. MI-,post 2/-.
INSPECTION LAMP. Fits on forehead.
leaving hands free. Battery case clips on
belt. 7/8, post 1/6. Takes E.R. Battery
No. 1215, 2/9, post 9d.

BULKHEAD FIT-
TING. 9in. diem.. flat
tripod type, suitable
for lamps up to 100
watts, complete with
pushbar switch lamp -
holder. Ideal for farm
buildings, garages.
greenhouses. etc.
Brand new. 17:'6. post

TELEPHONE HANDSET with Sound
powered earpiece and Carbon Mike. Pressto talk. Brand New. Complete with cord.
1211, post 2/6.
TELEPHONES SOUND POWERED. ,No
batteries required. Just connect with twin
flex for clear speech, can be used as a room -
to -room telephone, extension speaker, baby
alarm, etc. Crystal clear reception. Trans-
mitter Receiver Units 4/6, each. Twin Flex,
41d. yard, post 1'-.
GEARED MO-
TOR for the
model maker,
small and veryPowerful. 4
r.p.m. at 12 v.
D.C. or 8 r.p.m.
at 24 v. D.C. 3.5,-,
post 2/6. Works
from 230 v. A.C. mains with transformer
and rectifier. 12 v., 25'-. or 24 v. 40'- extra.TELEPIIONE SETS. MODERN DESK
TYPE. £8.17.6 per pair, complete.

METERS GUARANTEED
F.S.D. Size Type Price50 M1croamps 21in. MC/FR 70 -

100 211n. MC/FR 50 -250 311n. MC/FR 55-500 21n. MC/FR 276
1 Mill iti.rnps 21n. MC/FS 27 6
1 21in. MC/FR 35 -

MC/FR 17 6
MC/FR 12 6
MC/FR 12 6
MC/FR 12 6
MC/FR 12 6
MC/FS 27, 6
MC/FR 10;6
MI/FR D.C. 716
MC /FR

./..0 s a reather,/

 "
atit'1",,,,,spaammolme

SET No. S3ST
PRICE 35/ -

Here is an entirely new conception of cycle
lighting. The ultra lightweight headlamp of
this model weighs only 5-1 ozs.- perhaps not
quite as light as a feather- but it's the perfect
answer for the keen clubman who wants light
without weight. This compact set will give
years of reliable lighting at any speed. Finished,
in chromium plate throughout.

CYCLE
DYNAMO
LIGHTING
SETS

H. MILLER & CO. LTD
ASTON BROOK STREET BIRMINGHAM 6

METALS
AND ACCESSORIES

ALUMINIUM, BRASS, COPPER, STEEL, ETC.
Angle, Sheet, Tube, Pod, Strip, Channel, Rod, Bar, Wire, Moulding, Etc.
Tin Plates, Silver Steel, Expanded Metal, Blanks, Rivets, Springs, Etc. Tools,
Drills, Taps, Dies, Screws, Etc.
Formica, Perspex, Pegboard, Paxolin, Ebonite, Curtain Rail and Rod, Adhesives,
Etc., and many other items for use in Home, Workshop, Etc.
LARGE or SMALL Quantities COMPARE our PRICES
MAIL ORDER SERVICE (2d. stamp for IMMEDIATE DESPATCH

CLAY BROS. & CO. (P.M. 12)
6a SPRINGBRIDGE ROAD, EALING, W.3

Phone : EALing 2215
2 MINS. EALING BROADWAY STATION, OPPOSITE BENTALLS

The 6 MINORETTE Motorised 230/250V.

UNIVERSAL WOODWORKER
The ' Minorette ' has an 18' lathe
bed ; 7" Tilting Circular Saw table
complete with 7" Circular Saw blade ;
a combination table for use with slot
morliser or as a panel support for
repetition cutting ; Slot Mortising
chuck complete with a f" bit, 61"
sanding plate, 6" Grindstone and Arbor
Belt and Pulleys. The h.p. electric motor
is double ended and is TV and Radio
suppressed. Attachments can also be
supplied for planing, grinding, grooving, comb
jointing, flexible drives, etc. Illustrated
leaflet free on request to Dept. PM12

PARRY AND SON (Tools) LTD.
329-333 OLD STREET, LONDON, E.0

Supplied

ment of

DELIVERY
EX STOCK

on I st pay -

14 Balance
of

L4.18.8. Cash price L39.17.6.

.1. 11epliohe ,`,11(lierbtrh 9-423 4

of 8 monthly payments

F.xtrt, Special ('art,. Grinding
Wheels Oiler. 6"-7' dla., 1'4' 1/2", 3/4'
thick, 112' or 34' hole, 10'- [lie three.
postage 2/-. Value over 30,-. 6 lor £1.
post Paid. Ass. grits for tool and Putter
grinding, also 5' dia. dish wheels. 112'
hole. 4/9 each.

II.S. Reamers clearance. No. 1 M.T.
shank, sizes, 7'32". 38' 7'6 pair.

Fine Ground Thread Taps for
instrument work. 1/4"-7/8" dia., 8 ass.
6/-. Actual value around £4.

B.S. Taper Pin Reamers. sizes 4. 5
and 7, 12!- for 3.

1,000 H.S. Inserted Blade Expand-
ing Reamers, 17/32", 19/32', 15'- each
21132%23/32". 16;- each : 2332"-2532'.
17/6 each ; 25/32,27'32'. 18/6 each :

217.22"-31132'. 18:6 each ; 1516'-1 146',
20/ -each ; 11'16"-13116'. 27'6 each.

200 Cast Steel Circular Saws for
wood, 9" dia., 716 each : 6' din.. 12' -
each : 8". 16 6 each : 10'. 22'6 each :

II' 28/6 each. Please state size of hole
reouired and If rip or cross cut teeth.

300 Lengths Precision Ground
Silver Steel. 16' long. 5'16" dia. 4i-
936' dia.. 10- : 5'8' dia., 12,6 Per 3.
length.

3,000 high Speed Routing Cullers.
straight stank, two lip, as used for cut-
ting slots in wood, sizes 318", clear 41 -
each.

10,000 11.5. Super Quality Tool Bits,
1,I" square. 2 12" long. 15'- doz. 5116"
square. 3' long. 20'- doz. 3/8" square.
3' long, 251- doz. 7/16' square. 3 112'
Ions, 301- doz. Ground finish.

5,00E1 High Speed Slitting Saws and
slatting Cutters, 2 1;4' dia., 58" bore.
0.045', 0051"' 0.057', 0.064' thick. 3/9
each. 2 314" dia.. 1' bore, 0.036', 0.048'.
0.051', 0.056", 0.064", 0.072", 0.080' thick.
3/9 each. 3' dia , 1' bore, 364'. 5/64"
thick, 6:- each. 3 12" dia.. 1" bore. 3/64'.
9164", 5/32', 11:64' thick, 7,6 each. 4'
dia. 1' bore. 5'64". 7164', 7132" thick. 8/6
each. 5' dia. 1" bore. 5164' thick. 12/6
each. 3/16" thick, 1216.

500 Whitworth Screwing TackleSets with bright polished steel die -
stock, dies 2 1/4" dia., cutting 9/16'. 5/8'.
3'4", 713", 1' Whit.. Hy- per set. Also
B.S.F. ditto, 50:- per set. Only a third
of real value.

1,000 High Speed Side and Face
Cutters, 2 112' dia., I" hole, 1/4', 3/8'.
1.2' thick. 15!- each. 3' dia. 1' hole,
1/2", 5/8' thick. 20/- each. 3 12' dia.,
1" hole. 3/8', 3/4" thick. 25!- each. 4" dia.,
1" hole. 7/8" 1' thick, £2 each 5" dia.,
1 1/4' hole, 1/2", 3:4' thick, 50'- each.

All items brand new. £1 orders post
paid, except overseas

1.000 H.S. Long Straight Shank
Twist Drills approx. 1,16" and 3/32'
dia. both 4 3'4" long. 2'6 pair. Approx.
3116' and 318' dia., 6' and 7' long, 5, -
the two. 9/64" dia.. 11' long, 3/6 each.
Approx. 13/64' dia.. 10" long. 4/6 each.

200 H.S. Spot Facing Cutters, 1
1;4' dia., 1/4" dia. detachable pilot. No.
2 M.T. shank. An essential tool for
facing bolt holes on castings. Worth
45/-. Gift 12/6 each.

500 Sets Ilex. Die Nuts. Sizer 1/4',
5,16' 3/8', 7/16' and 1/2" Whit. B.S.F.,
American Car thread or 26 brass thread.
These sets are in a neat case. Present
day value over 30/. per set, to clear Mi-
ner set any thread. Two sets 2816. four
sets, 55/, Also 5/8" and 3/4' in Whit.
and B.S.F. only. 5/8" 5/- each ;

6/- each, 10/. Per Pair.
1.000 H.S. Morse Thner Shank End

Mills. No. 1 shank 1/4" 5f-, 3/8'. B.-. 1/2".
6,6. also No. 2 shank, 9/16'. 10/, 518',
111-. 34", 12/-, 7/6", 12/-, 1', Also
straight shank H.S. 5/16', 3/6. 3/8" 4-
1'2', 5:-. 7(8". 10!-.

2.000 Small ILS. Twist Drills.
approx. 1/32", 3/32". 41- doz. Approx.
116%14', 7/6 per doz. Approx. 9/32,
15/32', six for 10/..

3,000 Circular Split Dies, I' dia.
cutting 1/4', 5/16', 3,8'. 7116'. 1/8" Whit.
B.S.F., also brass thread, 26 thread all
sizes and American N.F. It- per set of
5 sizes, 2 sets 22/6. 4 sets 42/6. Taps
to suit. 12/6 per set either taper or
second or plug. 1' dia. stocks 6'- each.

1,000 Hand Reamers, 5/16', 316 each.
5/8", 4/9 each.

7400 Pratt & Whitney circular
split dies, superior quality precision
ground cutting edges. 13/16' dia. suitable
for machine or hand use. Sizes : 2, 4,
5, 6, B.A., 816 per Set, 1316' die stock
316 each.

5,000 Ball Races, 118' bore, 318' o.d.,
1/8" thick, 4,- pair ; 1/4' bore, 3/4' o.d..
7/32' thick, 4/- pair 6 mm. bore, 19
mm. o.d. 6 mm. thick, 41- pair ; 9 mm.
bore, 26 mm. o.d., 8 mm. thick, 4/- pair ;
3/8' bore, 718' o.d.. 7/32' thick, 5:- pair ;
3/16' bore. 1/2' o.d.. 5/32* thick, 4'- pair.

2.000 Files 4%6" good assortment,
101- doz., also toolmakers' needle files
ass..12'6 doz. 3' sq. saw files, 10/6 doz.

etal Marking Punches sizes 3/32'.
jig. and 1/4" ,figures, 8/6 per set, letters
25/- per set, any size. 1/2' figures, 151 -
set.

2,000 Straight Shank End Mills,
size 1/8", 5/32", 3116% 7/32'. 1/4', 5'16',
list price 30/- set, 15!- set, also 3/8',
7/16", 1/2' ditto, 12/6 set.

500 H.S. 90° Countersinks, body
1,2" dia. Gift 5- each.

J. BURKE
192, Baslow Road, Totley,

Sheffield.
Inspection Rear 36, Fitzwilliam St.,
Sheffield.
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Raleigh Enter the Moped Market
THE Raleigh Company announce that

they are entering the moped market
with the Raleigh Moped. It is of all -

British design, whereas most of the mopeds
on the market are of continental origin.
Some of these are handled only by agents
in this country and the spares position as
well as service instructions have given rise
to complaints. The public is now to have
a machine launched by the largest manufac-
turer of bicycles in this country and there
will thus be no difficulty regarding spares
nor of service. There are thousands of
Raleigh agencies throughout the country.

This move may be the forerunner of many
similar changes in policy on the part of
bicycle manufacturers. Hitherto, they have
presumed that this market is a post-war
flash in the pan, and they were no doubt
invited to hold this view by the opposition
of the CTC and others. The entry of
British manufacturers into this ever-expand-
ing field must adversely affect the sale of
imported or British -sponsored mopeds of
foreign origin. It is surprising that British
manufacturers who have been concerned for
some time with the decline in the sale of
bicycles should have neglected this obvious
market.

Training Child Cyclists
THE Minister of Transport has invited

over r,000 local authorities in England
and Wales and also youth organisations to
give their help in establishing a national

for instructors and examiners, and endeavour
to ensure a uniform standard of testing
throughout the country.

I hope that these organisers will be quite
independent of any of the national organisa-
tions. It is hoped that the scheme will not
be used as a means for distributing com-
mercial literature, nor as a means of expand=
ing membership of any of the organisations.

Will the Minister, in furtherance of this
scheme, insist upon all bicycles being sub-
mitted to a test of roadworthiness, as will
be the case with cars and motor cycles?

Amalgamation
THE BLRC and the NCU have agreed

upon the inevitable amalgamation. Thus
ends a 16 -years battle for recognition on
the part of the BLRC. It is significant that
the fiercest opponents of the BLRC are now
loudest in their acclaim of the new accord;
this is in keeping with the antics and gyra-
tions of the boneless wonders of the cycling
world, who continually vary their tactics
according to the direction of the wind. The
threatened legislation controlling road rac-
ing would never have been contemplated
but for the bitter and sometimes underhand
opposition of these scribes and Pharisees,
whose views, in any case, were never
altruistic.

BLRC chairman, E. L. S. Lawton,
stated that the two bodies would cease to

-7)

Caverack, Cornwall. Looking down on the little harbour.

scheme for the training and testing of child
cyclists, as recommended by the departmen-
tal committee on road safety. The Minister's
agent for the scheme is the Royal Society
for the Prevention of Accidents, who have
attached to them a national organiser, who
in turn will be assisted by regional
organisers. These organisers will help local
authorities and other bodies by providing
information and arranging training classes

exist as from a given date, and a British
Cycling Federation would assume the duties
of the two bodies. It was also decided, and
wisely, that the new organisation should
become a limited liability company. It will
probably come into force in February, 1959.
An interim measure is that the BCF should
take over as a caretaker organisation. Rati-
fication at the annual general meetings of the
two bodies 'is awaited. I hope that in the

amalgamation great care will be exercised
in the selection of personnel. The past
history of each candidate should be examined
with great care if further internal dissension
is to be avoided. The firebrands should be
purged, and a golden opportunity now
presents itself for doing this. Otherwise
there will merely be a repetition of present
strife and a split in the ranks. Old tradi-
tions must be thrown overboard, and this
can only be done by an entirely new per-
sonnel whose minds are untrammelled by
past hates and past preferences. I hope
that those scribes associated with the press
who have done their best to throw a spanner
in the works and have, indeed, caused and
fomented much of the trouble in the cycling
movement will heed my remarks.

I naturally am gratified at the turn of
events, for in the early days of the League
I was the only journalistic supporter, and
I threw myself into the battle against biased
journalists and irresponsible officials of the
national bodies and fought the cause of the
League by representing them at meetings
with the Minister of Transport. I like to
feel that I played a useful part in causing
the Ministry of Transport to adopt a
different view. No one had hitherto placed
before it the facts. I prepared on behalf
of the League the famous memorandum put-
ting the League's case and was one of the
delegates who presented it to the Minister.
The main opponents were the CTC and the
NCU. I am glad to see that they are more
chastened nowadays. I have often pointed
out that the CTC is not a competent body
to interest itself in road racing.

Road Racing Regulations
IF the proposed regulations for road

racing become law, it may mean the
end of mass start racing, for massed start is
racing, and time trials are racing. There is
a ludicrous attempt on the part of some to
call massed start " in line racing. It is
a term which will never be generally
adopted. The League has now formed a
fighting fund to combat any regulation which
will affect massed start_ Various organisa-
tions have, however, been asked to express
their opinions on the draft regulations, and
no doubt the League will be able to have
its say by that means. I have no doubt
that the League enemies in the various
organisations will still be able to inject their
venom and any views expressed by them
should be accented by the Minister with
the greatest re' -:rye. They should be read
in conjunction with their earlier comments,
which are undoubtedl, on file at the
Ministry. The decline in the fortunes of
th' NCU has undoubtedly been a result
of their ooposition to mass start racing. It
is hardly likely that they will now support
what they have hitherto s-i bitterly opposed.

EVERY CYCLIST'S POCKET BOOK
By F. J. CAMM

3rd Edition

7/6, or 7/10 by post from the offices of
this iournal.
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A Cyclist's Tool Roll
Al*

You Can Make This Yourself in an
Evening

CANVAS is the material used for mak-
ing this tool roll. If no odd scraps
of canvas are available in the home

(from an old shopping bag, holdall, etc.), a
small piece can be purchased from an art
needlework supplies shop. Start by cutting
the main shape of the roll t2in. long by
yin. wide and then two flaps gain. X 2fin.

Fig. i.-Two views of
the completed tool roll.

These flaps are next trimmed as shown in
Fig. 2, the edge which is to be folded inside
the roll being fin. less in length than the
outside edge.

To stop the edges of the canvas from
fraying they are bound with leatherette
material which is available from a local walk -
around store. Cut the leatherette into long

Fig. 3.-The fastening arrangement.

strips Ain. wide and fold each down the
centre of the whole of the length. Use the
sewing machine to stitch it in place or per-
suade one of the lady members of the family

or so do it for you. Stitch a piece along one

end of the tool roof first-this
is the edge that is folded in to form
the pocket for the puncture outfit.
Next bind the inside and end edges
of the flaps, and finally fold over
the puncture outfit flap, pin
the other two flaps in position and
bind right round the three sides of the com-

plete tool roll as shown in Figs.
and 2.

Cutting the Leather
The leather centrepiece is cut

from an old saddlebag, handbag
or something similar, or can be
obtained as a scrap from the local
leathercraft shop. From the latter
source it should be possible to
obtain a strip of soft flexible
leather, fin. wide End of st
and ain. long. stitched

7"

Fig. 2 (Right).-
Details of the

tool roll.

Fig.

December, 1958

4.-The roll with tools in position.

with the puncture outfit in the appropriate
pocket. Roll up and wrap the strap round.

Obtain a fin, strap wi A buckle
attached and shorten it to some 3in. in
length. This strap is sewn to the tool strap
as shown in Fig. 3 so that the tool strap
may be passed through the buckle and
secured in the usual way. The rolled tool
roll is shown in Fig. t and with tools in
position in Fig. 4.
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The centrepiece is marked out
with pencil on the back to the
dimensions shown in Fig. 2, 6-lin.
X If in. and a series of fin. long
slots cut where shown. Each pair
of slots is shown spaced regularly
at tin. apart, but this distance can
be varied to suit the tools it is

proposed to keep in the roll. For
instance, a pair of pliers may
require a slightly wider slot.
Normally this is not necessary as
the flexibility of the strap will
accommodate most tools. Use an
awl with a fine point to make holes
for the stitches all around the
edge; these can be about /16in.
apart. Taper the thickness of one
end of the strap and sew it to the
leather centrepiece as shown and
then using the holes made with the
awl, and good stout thread, sew
the leather centrepiece into posi-
tion in the centre of the tool roll.
Before finally sewing down the
end of the centrepiece, cut the
canvas under the last slot and bind
the edges of the canvas with thread
in the same way as a buttonhole is
formed. This is for the leather
strap to pass through.

The Fastening Arrangement
Thread the strap under the

slots and put the tools in position,

10"

Stitching

11111,
Strad

ButtonhoAs
If) carnal

under hers

A POPULAR HOSTEL

The old and picturesque building above is known to many
thousands of cyclists who are members of the Y.H.A.
Twyssenden Manor has many reminders of bygone
days, including a splendid refectory, a priest hole and

a whipping post in the kitchen.
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(AlD LEATHER .641
AR MY COLONIAL

DESPATCH RIDERe PLYMia
GAUNTLET GLOVES

Aver Me. 34
\ LAI . Send BSI -Altus

- post. handle on
free; days',Impro. Cash plus return postage
refunded if not worth £841.0. Take to
dealer for independent valuation. Full
chrome leather of ![nest quality, Calf
length. Soles and heels of finest NAVY
LEATHER. sewn. pegged and riveted. By
best makers, every pair bearing maker's
name. which cannot be published. For
MtCyclisn4, Outdoor Workers, Riding. Fish-
ing, etc. Ideal Jackboot. Sizes 5 to 8, 10 to
13. Unissued. R.A.F. Rapt* Flying &fibs.
Sizes 32-40, 21 post 2 6 ; 42-46, g'- extra.

Madr S RICH. WARM
soLlD LEATHER lined
for warmth to the very
finger-tips, they will wear
and wear. Reinforced
stitching will not split or
tear under great strain,
Leather is waterproof.
amazingly supple and sen-
Strive to fingers enabling perfect control of
instruments. Sides of fingers are gussettsd
and warmly fully lined. Shaped gauntlet
cuff is gussetted for easy drawing over
sleeve. Ideal Motorists, Motor -cyclists.
evert, outdoor use. Great Goverment
surplus. only 8 9. post I/9.

LISTS. OTHER BARGAINS.

THE CYCLIST
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JEADQUARTER and ENERAL SUPPLIES LTD.
(DEPT. PMC 310, 196-200, COLDHARBOUR LANE, LOUGHBOROUGH
JUNCTION, LONDON, S.E.S. Open all Saturday. C p.m. Wednesday.

Picture this

3%; LATHE
IN YOUR WORKSHOP

Setter still send to DEPT. 4/43 for
fully illustrated details and prices of
the most popular Centre Lathe
ever manufactured. Large range of
Attachments available for Milling,
Taper Turning, Dividing. etc.

MYFORD ENGINEERING ColTD.BEESTONNOTTINGHAM

..-s

I.-

r'' .` to. --. ...r. Everyone can benefit by sending for my Free
,,..... List. It shows many hundreds of Bargains in

.,..., *-- ...,- ,....., surplus Aircraft Material. Supplies for Model
0.0 ...r. ,-,' , Engineers and small engineering articles. For,...P.,,-.. .,,"

... ,
.  Do -it -Yourself " enthusiasts hem is your great

e .,,-= -4, ..... opportunity to secure your requirements at
,..... -'.... ...,....oe Super Bargain Prices.
we' ..,.. r, MOTOft ISTS i HOUSEHOLDERS PARCEL

,,-.,,,` /PARCEL containing : containing :
1 Gross Steel Bolts and GROSS5ooi

EE
MIXED STEEL

Screw :in., 5 nin' and SHEETS MIXED SAND-
HI,. dia., with Nuts and

washers to fit (432 parts). £1 ' '
Pent p.m , Inland , Fi., 24 SHEETS MIXED EMERY
Packet of Self -tapping Stress,

CLOTH
I GROSS MIXED NIETALwith each £2 order. THREAD SCREWS WITH

Write fur Free Catalogue 110,N NUTS AND WASHERS TO FITlo:- Only £1 post paid (inland).

K. R. WHISTON, Dept. MP12, New Milts, Stockport

Designed for Service
The NEW

MULTIPURPOSE '8'

wihnerlea
Saw Bench

WITH RISE AND FALL
AND CANTING TABLE

Table lift by Rack and Pinion. Cast
Iron Table 20" t< 16". 21" Deep Cut.
Micro adjustment on Rip Fence.
DEPT. I

CECIL W. TYZACK
Tools and Machinery

74 & 81 KINGSLANO RO., SHOREDITCH,
Telephone: SHOIEDITCH 7126

PRICE

£24
On Terms : Deposit £5
8 monthly payments of
£2.13.6.

STAND MODEL
E48. 10. 0 3 Phase. On
Terms : Deposit £9.14.0
8 monthly payments £5.9.3.

11

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 givss
the BEST results. Easy to work, ran be used over and
over again. Needs NO special equipment, provides a
profitable and enjoyable spare -time occupation with
minimum outlay.

Write for full details and instructions. Also avail-
able : Illustrated booklet describing " V1NAMOLD,"
methods of heating and melting, preparation of models
and moulds, etc. Price 1.6 post free, from :-

NINATEX LTD. inept. P.M.3), CARSHALTON. SURRFV

WE SUPPLY EVERYTHING FOR THE
HOME HANDYMAN

Timber-Mouldings-Dowels-Hardboard-Plywood - Fittings
Legs-Kidney Shapes

READY TO ASSEMBLE SETS
Baby's Cot-Baby's Ptay Pen-Feeding Chair-Stoo's
-Workbox-Bedside Cabinet-Dinner Wason-
Record Cabinet-Picnic Set-Coffee Tables-Tele-
vision Table-Standard and Table Lamps.
WE SUPPLY AND SEND OUR GOODS I;

ANYWHERE BY MAIL OR RAIL
"DO IT YOURSELF"

WITH HANDICRAFTS MATERIALS
Send now for HANDICRAFT ANNUAL, contains
many things to make and many things to do. all
materials available by post.

SEND I plus 5d. postage to :
HANDICRAFTS LTD., P.M. Dept.,

PETERBOROUGH

HANDICRAFT
AWNVAL

: r'' w,411.'0
to.°1's -e - f. , , i

cf4 - .5 ,PO4 ----'"' ,-.;-',,,

-
*QM, ,114,,,n1

11AN

STILL THE BEST BY ANY TEST !
The

" BRITINOL "
Spirit Blowlamp

Gives a hot clean flame 3-4 inches long, burns methylated sp:rit,
and has neat folding soldering iron supports. Completely automatic
action. Ideal for all soft soldering -jobs, jewellery and lampshade
making, cane singeing on basket work and many other uses.

Price 7'6 from Halfords branches and Model and Tool Shops.
Send for FREE illustrated leaflet showing other Easy Soldering

Products from the sole manufacturers :

BI -METALS (BRITINOL) LTD.
St. Mary's Works, Bridge Road, London, N.9. Tel.: TOTtenham 9413.

FOR THE ENTERPRISING " PRACTICAL
MECHANIC"

We offer the following sets of machined castings :
Power Hacksaw, Drilling Machines, Hand Shaper,
Compound Milling Table and Machine Vice.
These sets are obtainable with all the heavy
machining carried out by us and each set can be
finished with the aid of a 31in. lathe.

Hire purchase terms can be arranged.
Full details of all the above 11- post free.

E. W. COWELL LTD
SYDNEY ROAD WATFORD HERTS
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Pupil
BADGER

at
55

TOM BADGER
showing good muscular condition as a
result of Maxalding Home Training.

THE CYCLIST

BODYBUILDING
THE FINEST HOME HOBBY !

MAXALDING, THE WORLD'S FOREMOST
METHOD OF, MUSCLE BUILDING. CAN
SHOW A RECORD NUMBER OF -SUCCESSES

IN MEN OF ALL AGES.

FIGHTING FIT AT FIFTY-FIVE
Postal Pupil TOM BADGER (left) is shown at
55 years of age. Engaged in an unhealthy
occupation which necessitates the wearing of a
protective respirator for 8 hours daily, Pupil
Badger maintains full fitness and a high standard
of muscular development.

PERSONAL POSTAL TRAINING
The unequalled success of the Maxalding courses in
attaining RAPID and PERMANENT RESULTS is due
to the fact that the training is arranged in accordance with
individual requirements and conditions. No stereotyped
or ready -prepared method can compare with genuine
personal supervision for results.

FREE EXPLANATORY LITERATURE
PROFUSELY ILLUSTRATED with nearly 200 photo-
graphic reproductions of pupils from 15-65 years of age,
the Brochure and Folders will be sent Without Cost or
Obligation in a sealed cover free from external advertis-
ing. No further communications are sent without the
request of the applicant. (6d. stamp for return postage is
appreciated.)

MAXALDING (PM 12), ttg,7,1"Ds`r,M,

Please send Free literature : PM 12

NAME AGE

ADDRESS

December, 1958

The VICTRIX
real Nickel plating plant

A miniature plant for use in the home, work-
shop or laboratory. Designed to give pro-
duction on a small stale to full commercial
standards. Special Plating Tank 10in. x Bin.
4-99.9% pure nickel anodes, nickel chemical,
cleaning chemical, rods and wooden spacers
forming a rack to support the anodes and
work to be plated. U.2 dry cell which lasts
approx. 12-15 hours. The kit with instruction
booklet

90/- plus 5/- postage and packing.

Immediate delivery.

LESLIE DIXON & CO. Dept. H
214 Queenstown Road, Battersea, London, S.W.8 MACatilay 2159

IMMERSION HEATERS. 2 kW. or 3 kW.,I lin. and 16in.. £3.8.4.
Thermostat for either of above heaters, f1.1.0.
THERMOSTATS. BW/1, 5 amps, 15/6. Post 6d. SN/40 I amp., 5/6.
Post 4d. C. S. Convector Thermostat 15 amps, 25/-. Post 10d. Model
MB for Immersion Heaters, 15 amp., £2. Post 2/-. PF Room Thermo-
stat 15 amps, £2. Post 10d. M.L. Greenhouse Thermostat 10 amps,
35/-. Post 10d. P.J. Miniature Thermostat for Hotplates, 5 amps. 9/3.
Post 6d.
FLEXIBLE ASBESTOS ELEMENT WIRE. 15 or 25 ohms/yd. 1/-.
per yard.
REPLACEMENT ELEMENTS Send 4d. stamp for lists.
TELEVISION SUPPRESSOR KIT, for appliances up to 1 amp., 3/6.
Post Free.
BI -METAL. Hi -Flex 45 3/16in. x .010, 6d. per ft. Standard 6in. x iin.
x .036,6d.
NEON ILLUMINATED INDICATOR SWITCH. 2 amps, 240 v. A.C..
10/6.
MAGNETS. Sintered Bar Magnets of great power and stability sin. x
3/I6in. x 1116in., 9d. each. 8/- doz. Post 5d.
We also supply Silver Contact Screws and Rivets. Porcelain Interlocking
Insulating Beads. Send 4d. stamp for list.

THE TECHNICAL SERVICES CO., Banstead, Surrey

Every photographer who is seriously interested
in obtaining the best results needs the new-

NEWNES COMPLETE
AMATEUR PHOTOGRAPHY

Edited by
M. Lillington Hall

APANEL of specialist contributors have written the material for this book -
a single -volume work planned to help, stimulate, instruct and encourage

the amateur. A valuable bibliography is included as well as notes on clubs,
examinations, competitions and exhibitions. Illustrated throughout 400 pages
by 64 half -tone plates and numerous line diagrams. Fully indexed.

CONTENTS INCLUDE :
The lens . shutters . viewing and focusing . choosing a camera . film
materials . exposure . light filters . artificial lighting equipment .

flashlight . electronic flash . exposure and lighting for colour . pictorial .
composition in colour  portraiture . indoor, architectural, action, and
stage photography . telephotography . underwater photography
close-up . document copying . photomicrography - stereo photography .
abstract and trick photography . technique with miniature cameras .

darkroom equipment . developing . negative .faults and their cure .
colour developing . printing . enlarging and projection printing . colour
printing . making slides . projecting and viewing.

30s. net

400 pages

64 plates
and numerous
line drawings

This entirely new work
replaces the famous
AMATEUR PHOTO-
GRAPHY (now out of
print after nine editions)

FROM ALL BOOKSELLERS
...or in case of difficulty use theC.O.D. Order Form below -

ORDER FORM -
Please send me Cash on Delivery one copy

of the new
NEWNES COMPLETE

AMATEUR PHOTOGRAPHY (30s. net)

Name

Address

Send no money now, simply complete and post this form
to GEORGE NEWNES LTD., Tower House, Southampton
Street, London, W.C.2. You pay on delivery, plus normal
C.O.D.charges. (If you prefer not to pay charges send
a remittance for 31s. Ed.) PM/Dec.58.

THE BUSBY BURNER
ON THE " BUNSEN" PRINCIPLE(Complete

with a pair of TONGS)

The ideal GIFT CASH PRICE

for the practical
HOUSEHOLDER.
Suitable for Schools. Workshops.

TORCH & TONGS

Collies liy.ids. waiting
solids (sots as glue,
paraffin wax. etc.).
dIstillatioe laboratory
experiments, etc.. Mc.

Glass blowing and
bending. hard and soft
soldering. brazing.
annealing. hardening,
tempering, forging,
heating rivets, Mc...

Paint stripping, annealing
panels to remove derits,
wiping (soldering) loins

sopipet. brazing and
ldering of large parts.

etc, s5

A really portable blow
pipe, easily earned, in
the pothet. Or hung flat

en the wall.

Obtoineble from Mad frefuneggees Sr doen from
embers en receipt of P.O. di- Gnawing postev).

BUSBY & COMPANY LIMITED
BUSCO WORKS. PRICE STREET. BIRMINGHAM

PAN, ASTON CROSS 56960



MAKE SOUND JOINTS SIMPLY

BY USING Multicore
ERSIN MULTICORE

Contains 5 cores of extra -active, non-
corrosi e Ersin Flue. Pre ents oxidation
and cleans surface oxides.

SIZE 1 CARTON
4 specifications for
radio enthusiasts.

5, -
HANDYMAN'S

CARTON
iuitable for 200 eA
average joints. UU

HOME CONSTRUCTOR'S 2/6 PACK

In addition to the well - known Home
Constructors Pack (containing 19ft. of
18 s.w.g. 60/40 alloy) a
sitnilar pack is now
available containing
4011. of 22 s.w.g.

60/40 alloy especially

suitable for printed
circuits.

Wherever precision soldering is essential,
manufacturers, engineers and handymen
rely on MULTICCRE. There's a MULTICORE
SOLDER just made for the ob you have
in hand. Here are some of them.

SAVBIT TYPE 1
ALLOY

A specially formulate.'
alloy to reduce the
wear of soldering iron
bits. Contains 5 cores
of non -corrosive Ersin
Flux and is ideal for all
soldering purposes.

SIZE 1 CARTON

51 -
Available in three specifications

BIB WIRE STRIPPER

AND CUTTER

The 3 in 1 tool. For strip-
ping insulation without
nicking wire, cutting
without leaving rough
edges, and splitting

\\%*
extruded flex. 3/6 each

MULTICORE SOLDERS LTD.,
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)

I T'

A.=
for Cu 

I T'S

Real Value

31,1

A GALLAHER TOBACCO

STEEL SHELVING
72 in. HIGH
34 in. WIDE
12 in. DEEP
 Brand new-Manu-

factured in our own
works.

 Shelves adjustable
every inch.

 Heavy gauge shelves
will carry 400 lbs.
each.

 Stove enamelled
dark green.

 6 shelves per bay-
Extra shelves 131- each.

 Also available in white
at £5 per bay.

 Quantity discounts.

Delivered free £3 15s.
Ready for erection.

N. C. BROWN LTD.

Green Lane Wing

H EYWOOD LA NCS
- the manufacturers!

ALL OTHER SIZES avail-
able at equally keen
prices.
Deliveries Free to England,

Scotland and Wales.

Telephone:
Heywood 69018
(3 I ines)

IN THE BLUE

AND

WHITE TIN

PRICES

I lb. 1/9

2 lb. ... ... 2/9

GOOD001851M1Mli
ILLIVIZZS

TA11r," 1111111:
MN., WNW.,

FON

REPAIRING

FIREPLACES

///////////////111111111111MWM

"\\\\.\.

PURIMACHOS LTD.
St. Philips, Bristol, 2

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, Exmoor Street, London, W.10.
Sole Agents for Australia and New Zealand-Gordon & Gotch (A/sia), Ltd. Sole Agents for South Africa
and Rhodesia-Central News Agency Ltd. Subscription Rate (including postage) : For one year, Inland 20s.,

Overseas 18s. 6d., Canada 18s. 6d.

" Practical Mechanics " Advice Bureau. COUPON
This coupon is available until December 29th, 1958, and must be
attached to all letters containing queries, together with 6d. Postal
Order. A stamped addressed envelope must also be enclosed.

Practical Mechanics. December, 1958.



One of the following Courses taken quietly at
home in your spare time can be the means of
securing substantial well -paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.
Aero. Draughtsmanship Elec. Draughtsmanship
Jig & Tool Design Machine f f

Press Tool & Die Design Automobile f f

Sheet Metalwork Structural f fAutomobile Repairs R/F Concrete
Garage Management Structural Engineering
Works M'gmnt. & Admin. Mathematics (all stages)
Practical Foremanship Radio Technology
Ratefixing Sc 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.I.A.S.
A.M.I.P.H.E. A.A.L.P.A.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.S.H. M.R.S.H.
A.F.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.I.Hsg.)

Common. Prelim. Exam.
A.C.I.S., A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
Health Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN-LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of

Engineering. Practical experience is
unnecessary for those who are willing
to learn-our Guaranteed " Home
Study " courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SEVENTY YEARS OF* CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING
(In association with CHAMBERS COLLEGE-Founded 1885)

_ (Dept. 25)

148, HOLBORN, LONDON, E.C.I
SOUTH AFRICA : P.O. BOX NO. 8417, JOHANNESBURG

AUSTRALIA : P.O. BOX NO. 4570. MELBOURNE

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.

MANY WRESTING COURSES

TO SfIECT 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.S.H.,
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.

Fre e
/

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS --OR NO FEE

We definitely guarantee that if you fail to pass the examination for
which you are preparing under our guidance, or if you are not
satisfied in every way with our tutorial service-then your Tuition
Fee will be returned in full and without question. This is surely
the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we offer. Founded in 1885,
our success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE
PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

r

OUNDED 1885 - FOREMOST TODAY

Free Coupon
To: NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148-15o, Holborn, London, E.C.x
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My general interestis in : (i) ENGINEERING
(z) AERO (3) RADIO (4) BUILDING
(5) MUNICIPAL WORK
The subject of examination in which I am especially interested is

(Place a cross against
the branches in which
you are interested.)

To be filled in where you already have a special preference.
(2d. stamp only required if unsealed envelope used.)


