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Down a lade Still itearer 1?ilitt on -t144 job

However skilled a worker may be, he must see  the job.
This applies especially in lathework, valve -grinding, on
milling machines or power drills, etc., wherever adjustable
close -to -the -job lighting is a sheer necessity.

ANGLEPOISE throws a clear shadowless light right on
the work, not in the user's eyes and follows the job from
any angle at a finger touch, degree by degree. It ' stays
put' in any required position in the presence of heavily
vibrating machinery and needs only a low power bulb for
high class results. If you would like to know more about
these fine lamps write for Booklet PM.

Sole Makers: HERBERT TERRY & SONS LTD
Redditch Worcestershire  England

THIS IS HOW ANGLEPOISE LIGHTS

UP THE JOB IN STRONG RELIEF-

SAVING EYESTRAIN AND FATIGUE

sANGLEPOISE LAm p
Pat. all countries

TERRY
SOME

ALT E RNATIVE
BASES FOR
ALL MODELS
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The Emco-Unimat, a miniatureball -hearing

machine tool, is the perfect equipment for model

makers and amateur craftsmen. The standard
motorised lathe, as illustrated, can be used as a

trillar drill, milling machine, grinding machine,

or hand-drill-and no extras are needed-
though much additional equipment is available

for its more extended use. We emphasise the
fact that the Emco-Unimat is a pre-

eision tool, capable

of a variety of

machine shop
operations on a

miniature scale.

THE AMAZING EMCO-UNIMAT
%0-4
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1. TURNING
2. DRILLING
3. MILLING
4. GRINDING
5, WOOD

TURNING
6. POLISHING

DIESELS
Precision built and world
famous for their speed,
performance and reliability
under all conditions. Easy

to fit, simple to operate-
and equally suitable for
use in model aircraft, boats
and tars.

The range also includes :

E.D. 1.46 c.c. HORNET, (2.17.0.
(Water cooled model, (3.18.1 1.)

ED, 2 c.c. COMPETITION
SPECIAL., E3.1.9.

(Water cooled model, (4.5.6.)

CO. 3.46 c.c. HUNTER, (3.18.5.
(Water cooled model, (5.4.6.)

E,D. S c.c. MILES SPECIAL,
(8.6.3.

(Water cooled model, (9.19.6.)

.Ali prices include Purchase Tax.

Order from your
Model Shop.

ELECTRONIC DEVELOPMENTS (SURREY) LTD

FOR

go 2_17_6 andr 4/-6 p
2.mz>n.trnhs.

DEPOSIT

CASH PRICE £27 17 6

WRITE FOR FULL DETAILS TO SOLE
CONCESSIONAIRES:

Hand drill.

Janie drill press.

'Cl

Mii/Mg mach r

1

111, Sae int,' 1.1.1, /line (il.11r.1).

-0

Joel sirindin.,

SPECIFICATION
Centre height lain. Takes
between centres 6aln.
Hollow Spindle admits jin.
Drill Chuck Cap /in.
Chuck to drill table, max.
41in.

ADDITIONAL
EQUIPMENT

Jig saw, SC Lathe
Chuck, circular
saw, drilling vice,
milling table, and
clamps, Flexible
shaft.

J. & H. SMITH LTD., Dept. P.M.3, 16 Harrison Street, Leeds, 1,

THE FINEST ENGINES

FOR

YOUR MODELS

E.D. .46 c.c. BABY
The smaller E.D. Diesel with
a mighty performance. Just
the engine for the beginner.

Price (2.13.5.

E.D. I c.c. BEE
The engine with a sting.
Very compact, weight only
24 oz. Price (2.15.0.
(Water cooled
model, (3.16.0.)

E.D. 2.46 c.c. RACER
The holder of many world
records and numerous com-
petition successes. Particularly

suitable when
exceptionally high
speeds are vital
to success. Price
(3.18.5.

(Water cooled
model, (5.4.6.)

Write for new illustrated list of E.D. Engines, Radio
Control Units, Spare Parts and Accessories, etc.

4411-2 18,VILLIERS ROAD. KINGSTON ON -THAMES. SURREY. ENGLAND.

POWER MAGNET

POT MAGNET

MINOR MAC

wide range of types and
sizes always in stock

BAR MAGNET

A -POWER MAGNETS Alcomax magnets in
three sizes. Use where extra performance
is required.
 EAR MACHETE in pairs. for general
purposes. 2- and 3' sizes available.

 POCKET MAGNETS.- Useful to every en
gineer for hundreds of uses in workshop or home.

 MINOR MAGNETS ideal for the model
engineer. Compact yet powerful.

` POT MAGNETS Inthreesizes.Power
ful Alcomax assemblies for holding and lifting.
Mild steel pot can be machihed.

 SUTTON MAGNETS for magnetic indi-
cators, doorcatches and as magnetic collectors.
In three sizes.

POCKET MAGNET

SUTTON MAGNET

Made by James Neill & Company (Sheffield) Limited
.nod obtainable from your usual tool distributor

EM37
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You
MAKE
THE BRICKS

TO BUILD
THE HOUSE

-this simple way:

Just a simple wood mould with a tape or paper strip base-
and there's your home-made brickworks, ready o supply you
with " Pyruma " bricks for building houses, walls, farm buildings,
model railway stations etc. Just one of the ways of modelling
in Sankey's " Pyruma " plastic cement explained more fully in
the Instruction Book offered below. Other and simpler ways of
modelling are also described, showing how to make many useful,
permanent stone -hard objects which can be painted in colour, from

SANKEY'S

PYRUMA
PLASTIC CEMENT

Pyruma is ready for use from its airtight tin --to be modelled
while plastic. It dries or bakes to stone hardness and, after
treatment as instructed, can then be painted or enamelled.

Pyruma is ideal for modelling Houses, Railway and Airport
Buildings, Farms, Docks, Figures and for making Ashtrays, Book-
ends, Plaques, Dolls Furniture, Relief Maps, Anima's, etc.

Sankcy's PYRUMA and

TILUMA are inexpensive

and obtainable in air -tight
tins from Ironmongers, Art

Material Dealers, Hobbies
Shops, etc.

POST
THE
COUPON
TO -DAY

To J.H. SANKEY& SON.V." 1 (Dept. P.M.)

I ILFORD, ESSEX
Enclosed 4d. in stamps
addressed to :

NAME (Block letters)

ADDRESS

for PYRUMA MODELLING INSTRUCTION BOOK

S. G. Brown provide

Headphones and associ-

ated equipment for all

known purposes.

Brochure " P " sent on

request.

060 S,O.Zrown
LIGHTWEIGHT
HEADPHONES
FOR LADIES

Specially designed for
use with dictation and
recording machines.

These Headphones are extremely
light in weight-only 3!, ounces. They
can be worn for long periods without
the slightest discomfort. They do not
disarrange the hair and are designed
to ensure long and reliable service.

SHAKESPEARE STREET, WATFORD, HERTS
Telephone : Watford 7241

(2)

OMARO SLIDE RULES
MODEL L.I. Calculation of weights of steel sections

IGHV.

7:1,11.moislr?''',

...../11111111111111111I
rerOt,14/17,.

MODEL M.I. Trigonometrical Functions

Natural values of Sine,
Cosine, Tangent and Co-
tangent from 0' to 90°
increasing by 10'.

2,184 values.
Standard Qual. (glazed)

6/3 post free.

Multiple scales giving,;
simultaneously

(a) Area of cross section.1
(b) Weight per foot.
(c) Weight per length in

feet (1-10,000 feet).
id) Lengths per ewt.(s)

and ton(s).
according to width and
thickness.
These scales can also be
used for any other section
if weight/foot or area are
known. See our model P.1.

6/3 post free.

1

,

P

,

:

, 1 i

--11- 1'

tii

-

.11 ; .

i -4.; j

-
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MODEL P.I. Steel and Iron Sections Principal dimensions and
weights per foot or square
foot of steel and iron
sections, i.e., of Equal and
Unequal Angles, T -Bars.
Beams, Channels, Rounds.
Squares, Hexagons, Octa-
gons, Convex Feather
Edges, Sheets and Plats.
2,989 Values, Dimensions.
etc.
Standard Quality (glazed)

6/3 post free.
Special Quality (unglazed)

a9 post free.

List of other Models on application.
Kosine Ltd., 104, High Holborn, London, W.C.I

Telephone: HOLborn 1301
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By refrigerating that larder
as shown, using our 4 cu. ft.
De -luxe White Vitreous
Liner and our "Ready to
Install " Compressor or Absorption (silent type) Units, you can
have that much needed Refrigerator without taking up any more
valuable space in that already small Kitchenette. Yes ! and also
add £150 to the value of your property for £40 outlay.
We are Specialists who cater for all types of constructors, whether
Machinists, Woodworkers, Mechanics, or just the Home Handyman.
Send one shilling for our 20 -page Hints Booklet and Price List, which explains
the various approaches to Home Constructed Domestic Refrigeration,
" Built-in " or Cabinet, and lists over 100 of our Guaranteed Components from
Castings to " Ready to Install " Units and Constructional Prints.

BRAID BROS.
FOR HOME REFRIGERATOR CONSTRUCTION

50 BIRCHWOOD AVENUE. HACKBR1DGE, SURREY
Tel. . Wallington 9309

E.^1.7O. 

the ideal
engraving tool
for the handyman!
YOU will be really amazed by the Vibro-
Tool-the power hand -tool that is as easy
to handle as a pencil. With it you can
write on steel, engrave jewellery, glass
and plastics, .tool leather, carve wood
and cut stencils-and a host of other
handicraft and workshop jobs . . . with
speed and facility you never dreamed
possible. Q  0 OOOOOOOO

The V.2.50 Vibro-Tool The Vibro-Tool, which operates on the vibratorycomplete with standard en- principle, is designed for working off 50 -cyclegraving point. A.C. supplies only. Just connect to any electric
light socket or plug point. When ordering, please
specify voltage.

Vibro-Tool De Luxe Kit

Write for Brochure V. T. e to BURGESS PRODUCTS
CO. LTD. (Vibro-Tool Dept.), HINCKLEY,
LEICESTERSHIRE.

NOW!
CUIRCYREX

HARDBOARD
EXCEPTIONAI,
STRENGTH

*LARGE SIZED
SHEETS FOR
ECONOMY

*ATTRACTIVE, RICH

BROWN COLOUR

* IDEAL FOR ALL

APPLIED FINISHES

*EASILY, QUICKLY
HANDLED & FIJIED

for quicker and
more economical
results
Every sheet of Celotex
Five - Star Hardboard is
ready for instant use and it
can be used right up to the
last piece. It is grainless,
so that you are never
troubled by knot - holes
and it will not crack, split
or splinter. Supplied in
*" and 136" thicknesses, it
can be cut, nailed,

bevelled and shaped with ordinary wood -working tools. You
will find it cheaper, quicker and more reliable than wood for
innumerable household jobs. Your results will be just that
much better if you use Celotex Five -Star Hardboard ! Send
today for further details, samples and the name and address
of your nearest Celotex distributor.

CELOTEX
FIVE-ST.4R HARDBOARD

Made in Great Britain with all -British materials by
CELOTEX LIMITED.

North Circular Rd., Stonebridge Park, London, N.W.t o. Tel: ELGar 5717 (to hints)
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TO READERS OF PRACTICAL MECHANICS !
THE VERY LATEST IN

EMULSION

PAINT
" PLASTIM UL " is easy to use-

absolutely odourless and dries quickly

,S.
2 FOR I

To introduce the world's
latest and finest Plastic
Paint to you, we will for
a short period present-

ABSOLUTELY FREE-ONE tin with EVERY tin ordered.
For instance :-If you order one pint you get two
pints-if you order two pints you get four pints
and if you ordered fifty gallons you would receive
one hundred gallons. All carriage paid home ! ! !

YOU WILL RECEIVE DOUBLE THE
QUANTITY THAT YOU PAY FOR

SPRING IS HERE NOW!!
and there is going to be a lot of painting done this
year. NOW is your chance-Stock up while the
going's good-This offer cannot remain open

indefinitely.
Write off at once now for your
FREE PRIVILEGE ORDER FORM,
beautiful brochure and colour chart

Write to Desk P.M.P. 5:
Plastics Division

THE LAYMATT FLOORING COMPANY
36-40, Seabourne Road,
Bournemouth, Hants

June, 1955
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illustrated

BUBBLE SEX-
TAP4TS MK IX

A precision instru-
went tonorntiohues

student of astro
navigation and the

astronomerwith

illumination 0 f
abuPmrboablecdu:.dand scales
for night observa-
carrying case co-

instructions, 351-,

FLEXIBLE
DRIVES

)**4 361n. long, shaft dia.sok

\ yin., outer dia. r/V iv:, tin /iv;
Post 1/3.

TOOL ROLLS , -- I'
Approx. 15in. x 8in.
with 6 dies. and .00°°°111014.1,0001
p o c k e t . Stock-
soiled clearance?
price, 3 for 216 or 40.11.1.1;:11
8/- doz., post free.

REV. COUNTERS .......

BRAND NEW. Cali-
brated 1,0095.000 r.p.m.
3 On. lum. dial. 4 :1
ratio. COMPLETE WITH

1 48in. Flex Drive.2b/- post free.
With 24in. Flex Drive,

20/-.

POLYTHENE
Tough transparent waterproof TUBULAR
film. Sold by the yard in any length you
wish in these tubular layfiat widths.
2in., 413. 12in., 1/- 361n.. 3/-
4in., 6d. 181n.. 1/6 481n., 4/-
6in.. 9d. 241n.,2/-
Prices per yard add Cil. p. & D. to total of

order.
Tubular film opens up to double stated
widths ; thus 48In. tubular makes sheet
961n. wide.
There are many uses for Polythene.
mothproof bags, covering luggage on roof
racks, camping. and the protection of
any goods against dust or damp.

Effectively sealed by heat of a match.
S.A.E. free sample.

PRESSURE GAUGES
Boost ... -6- +24 p.s.i
Air ,.. 0- 80 p.s.i.
Air ... 0- 500 p.s.i.
Air ... 0-1060 p.s.i.
Hydraulic 0-1.000 p.s.i.
Air ... 0-2900 p.s.i,

6/... each post free. STAINLESS STEEL CONTAINERS
TERRY CLIPS

Always useful in home or workshop, all
nicely boxed in dozens, some complete
with screws and where can you buy
cheaper ?

Makers Our Price
Size Price Per doz.t 1/- 6d.
i. 116 9d. 1r 418 2/2

1. -4/9 212
1" 216 113
14' 5/- 216
Postage 4d. per doz. Additional up to
V-. 1' and i ' are the black enamelled

heavier quality.

Capacity 6 gallons.
16" x 11.* x 11'. _. -.--:-.1..

L;20 gauge 18/8 stain- ...b
"

DOA
less steel.

57/6 eca.aerrh., paid.

Really worth. £8
each. .'"-----...1.),sr

i

STEEL WIRE
1,000 yds. of strong thin steel wire plastic
covered on wooden reel, 12)6 post free.

MYERS & FOULKES PHONE
LEY 1013

DEPT. P.M. 188/187 THE ARCHES, GROVE GREEN ROAD, E.11.

LEARN THE PRACTICAL WAY
Specially prepared sets of radio parts (which you receive upon
enrolment) with which we teach you, in your own home, the working
of fundamental electronic circuits and bring you easily to the point
when you can construct and service radio sets. Whether you are a
student for an examination; starting a new hobby; intent upon a career
in industry; or running your own business - these Practical Courses
are intended for YOU and may be yours at very moderate cost.

EASY TERMS FROM 15/- A MONTH

POST THIS COUPON_ TODAY

Please send me your FREE book on Practical Courses.
To : E.M.I. INSTITUTES, Dept. No. 144X, Grove

Park Road, London, W.4.

NAME

ADDRESS

1C.1$7
JUNE

EXPERIMENTAL OUTFITS:

BEGINNER'S RADIO OUTFITS -A course in basic principles.

ADVANCED RADIO OUTFITS - Instruction and equipment from which
you build a Radio Receiver.

TELEVISION - Instruction and equipment for building a Television
Receiver.

Also for Mechanics, Electricity, Chemistry, Photography, Carpentry,
Draughtsmanship, Commercial Art, Amateur S.W. Radio, Languages.

All lessons

and equipment

supplied immedi-

ately and becomes

your own property

E.M.I. INSTITUTES The only Postal College which is part
of a world-wide Industrial Organisation
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t.

anauwzaezerittei-
EVERY MODELLER

PRACTICAL. INGENIOUS
zuldCRAMMED WITH IDEAS

SAMUEL JONES & CO, LTD
STATIONERY MILL, CAMBERWELL, LONDON, S.E.5
GRAMS: NONCURLING, PECK, LONDON TELEPHONE: RODNEY. 2346

Make your own ships,
aeroplanes, puppets and
models of many kinds
with Gumstrip Sealing
Tape. Ideal for mending,
making and many other

things, too.

Published by C. Arthur Pearson, Ltd., Tower
House, Southampton Street, Strand, London,

or obtainable from
Samuel Jones & Co., Ltd.

NOTE EFFICIENT KEYING

SHAPE
AMBER

HANDLE

CHROME VANADIUM
STEEL.CHROMIUM

PLATED TO PREVENT RUST

IN A WIDE RANGE OF SIZES
tCam gupplieps Evoritkete

MANUFACTURED BY
J.STEAD & CO LTD SHE FFIELD..2

POWER YOUR BOAT
with a BASSETT-LOWKE

Steam Engine
The "Eclipse" Engine

This high-powered Steam Engine
will drive boats up to 40in. long at
high speed. Hard brass castings and
non -rusting material throughout.
Specification : Cylinder 7/16 stroke
by 7/16 bore. Height 3/.in. Base

2in. x lain. Weight 13 oz.
Price £4.4.0, including P.T.

The Streamlinia Steam Plant
This complen steam plant includes
the " Eclipse " Engine, which is con-
nected to a 21in. dia. and Sin. long
brazed copper boiler, fired by auto-
matic control drip feed methylated
spirit burner.
Length over-all I7in. Width 4in.
Height Weight .57i lbs.

Price 116.2.0, including P.T.

MODEtSBY

BASSETT LOWKE

"Eclipse " High Speed
Marine Engine

Write for your copy of "Model
Shipping and Engineering Cato-
logu-,." giving full details of
above engine; and accessories.
A manual of great help to every
mode! engineer. Price 2/-, quote
reference M5/I2

BASSETT-LOWKE LTD
Head Office : 23 Kingswell Street, NORTHAMPTON
LONDON : 112 High Holborn, W.C.I. MANCHESTER: 28 Corporation Street
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LAY YOUR OWN FLOORS
Oak and Beech Flooring Blocks Free of

Purchase Tax

Hardwood floors are
not difficult to lay
on concrete or
wooden sub - floors.
We supply kiln dried
flooring blocks
manufactured i n
Sweden from Prime
quality Scandinavian
Oak and Beech ready
for laying with full
instructions. At a
modest cost you can
transform concrete
or softwood floors
into beautiful
polished Parquet
floors that will last
a lifetime, and add
to the value of your
property.

Beech 16/6 Oak 19/6
Per Sq. Yard Per Sq. Yard

FULL DETAILS, SAMPLE AND LAYING INSTRUCTIONS
ON APPLICATION

THE SURREYBOARD COMPANY, LIMITED
(Dept. PM.) 72 HIGH STREET  CROYDON  SURREY

COMPLETE OUTFITS 64 LALL EX -STOCK. 03/12/- Cash or 57/9
deposit and 8 monthly payments of 5719.
Also the following Kits :
KIT A. £3/19/9 or 9/9 and 8 x 9/9.
KIT B. £4141- or 10/4 and 8 I:, 10/4.
KIT C. 0/1/6 or 12/5 and 8>.12/S.
KIT D. £615! -or 15/6 and 8 , 15/6.
KIT E. £6/9/6 or 15/10 and 8,, 1510.
KIT F. 0/7/3 or 8/3 and 8,18/3.

"BRIDGES OF LONDON" We will also be pleased to supply any
accessories listed by them on the back

"TOOL POWER" of their leaflet. All items are ex -stock
at time of going to press.

1- in. GP
DRILL
CASH PRICE

0/10/ -
YOURS FOR
18/4 DEPOSIT.
And 8 monthly
payments of the
same amount.

BRIDGES " NU -SHEAR " HEDGE
TRIMMER ATTACHMENT
For use with " Tool Power'
Drill. 14/5 deposit and 8 monthly
payments of 14/5. 25/17;8 Cash or
complete with drill 32/9 deposit and
8 monthly payments of 32/9 (813/7/6)

HOOVER
ELECTRIC
MOTORS

h.P.)
5,420 r.p.m.
£12 Cash or
29/4 deposit

and 8
monthly

payments of
29/4

A
F
C
099

WOLF CUB (in.
ELECTRIC DRILL

0/19/6 CASH or 14/8
deposit and 8 monthly
payments of the same

amount.

OTHER WOLF EQUIPMENT
Drill Stand Complete (64/6) or 7/11 and 8 x 7/11.
Sanding and Polishing Kit (£7/0/6) or 17/2 and

8 x 17/2. Lathe Kit (inc. Tools, etc.)
(810/17/..) or 26/7 and 8 x 26/7. Saw Kit
(E10/5/-) or 2511 and 8 x 25/1. No. 5 Saw
Set (E2/19/6) or 7/4 and 8 x 7/4. No. 8
Fretsaw Set (63/15/-) or 9/2 and 8x9/2.
Fretwork Kit (610/19/6) or 26/10 and 8x
26/10. Complete Outfit (exc. Fretsaw)
(616/17/6) or 41/3 and 8 x 41/3. No. 9
Bench Sander Set (61/15/6) or 4/8 and 8;<
4/8. And now the Wolf Bench Planer No. 10
Set at 8/6 deposit and 8 x 816 (83/9/6 cash):

" " 6" Circular Saw Bench : Table 12" x
REID-EE Fully machined, with adjustable fence covering

table. 6" blade, giving l)" cut. Bronze bearings, rise and fall
saw, Arbor adjustable saw guard. Weight 28 lb. 86/6/. cash or
15/5 deposit and 8 monthly payments of 15/5.

Desk 181, "LAFCO," 3, Corbetts Passage,
Rotherhithe New Road, S.E.16.

BER. 4341 Ext. I.

June, 1955

Pee BACK
II GUARANTEE :JO

GRA 6677

621 ROIAFORD RD. LONDON, E.I2.

RADIO CRAM CHASSIS 29/6 Including Speaker
5 VALVE S/HET. 3 w/band. A.C. mains, complete but less valves and dial.
All used tested, and guaranteed. Carr. 4/6. Drawings 2/6 or free with order.
Knobs 1/6 a set extra. Complete with valves 97/6.
RADIO CHASSIS. 7/9, A.G. or universal, s/het receivers, less valves & Dial,
and electrolytics, otherwise believed to be in working order. Note :-Our 8in.
M.E. Speaker fits some of these sets. We match on request with order. P. & P. 3/6.
V.H.F. 1124 RECEIVER. 17/6 with 6 valves,
ex-W.D., new condition, 6 channel switching.
Receives T.V. sound, police, fire and amateurs.
30.5 m/cs to 40 mics. I.F. 7 rri/cs. Post 2/6.
Drawings and Conversion data free with each set.
SPEAKERS. 12/9. 8in., Sin, and 3/i in. Std.,
3-5 ohms, or with O.P. transformer-, 14/9. Recon-
ditioned. Post 1/9.
SPEAKERS. 2/9, 8in. M. Energised. Field I k,
2k and 5k ohms ; or with O.P. trans., 4/9.
Reconditioned. Post 1/9.
V.H.F. 1125 SET. 7/9. New and boxed. This little
set is a V.H.F. receiver, requires modification to put it into service. Complete
with valves. Post 2/3.
R.F. 24 UNIT. 12/6. New and packed, tuning 20-30 m/cs. Including 3 valves.
Post 2/-.
T.V. TUBES AND T.V. CHASSIS. We hope to accept your further orders
this month, after we have completed your overwhelming response to our previous
ads. We are sorry for the past delay in despatch.
O.P. TRANSFORMERS. 1/9. Salvage, tired, tested, guaranteed. Std, size.
Post 9d. Sample will convince you.
2 GANG CONDENSERS. 2/9. Std. size ; .0005 used, tested. Also 3 Gang
at 2/9. Post 9d.
IF. TRANSFORMERS. 2/6 pair. 465 k/cs. Post 6d.
MAINS TRANSFORMER. 5/9. 350-0-350, 12V+4V. Primary 100, 120,
200, 250. Make ideal auto trans. Post 2/..
MAINS TRANSFORMER. 9/9. 350-0-350, 2V heater windings. 6V and 5V.
Post 2!-.
MAINS TRANSFORMER. 3/9, 350-0.350, 4V 4V, primary 200-250. Tested,
guaranteed. Post 2/-.
TILLEY LANTERNS. 49/6. Famous everywhere for excellent light and low
paraffin consumption, no smell. List price 68/-, complete with new mantle and
globe. Postage and pacicing 1/6.
MOTORS. 12/9. 240V. Scophony. Ideal for small grinder, polisher, etc. P. &
P. 1/3. 12-24 volt motors, with flexible shaft, 18 ct. gold brushes, 7/6. Post 2/6.

2/d. stamp only for Complete Catalogue.

THE ULTRA LENS AIDS PRODUCTION
This unequalled
electric magnifier
is of the most
modern design
and has proved
its extreme
and sustained
usefulness to
countless indus-
trial firms en-
gaged on minute
examination of sur-
faces of every con-
ceivable object.
The ULTRA LENS is used ex-
tensively in collieries, foundries,
electricity works, tool shops,
forges, motor works, and practically every
branch of the engineering trade. TELE-
VISION engineers need it to examine
INTERLACING of picture.

Write today for full particulars and price list to

THE ULTRA LENS COMPANY

Whether you are manufacturing, buying or selling,
there are occasions when you have to submit
some objects to a very close scrutiny. At
these times the ULTRA LENS becomes

indispensable.
Triple lenses ensure distortion -free

magnification and eliminate the
.41,, necessity for adjustment of

focus. The focus is
always perfect.The ULTRA

LENS achieves
a six -fold

magni-
fication

in abrill-
iantly-
lit field

which is
shadowless.

Tel, : TRAfalgar 2055
I7c, Oxendon Street,

London, S.W.I.

AT LAST 1!

0 AN ACCURATE -001-I"
PRECISION MICROMETER

SPINDLE NUT AND ANVIL
OF CADMIUM PLATED STEEL

0 FOR MECHANICS, TECHNICAL
STUDENTS, MODEL ENGINEERS,
HANDYMEN METAL WORKERS...

FOR ONLY 10/-
p. and p. free. Money returned if not satisfied.

Send 101- P.O. to :-

TRINITY SUPPLIES (Dept. P.M.),
GRANGEVIEW ROAD, LONDON, N.20
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I. FOR CHISELS AND PLANE IRONS
Flat stones suitable for sharpening any fiat -bladed
tool, and for outside -bevelled gouges. In coarse or
fine grits of silicon carbide or ALOXITE (alum-
inium oxide). Combination (coarse and fine) stones
also available.

NEWNES PRACTICAL MECHANICS
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2. FOR GOUGES WITH INSIDE BEVEL
Slipstones of various sizes, in silicon carbide or
ALOXITE (aluminium oxide), for all tools that
need sharpening on an inside curve.

Sharpening Stones
by CARBORUNDUM

3. FOR SHARPENING GIMLETS
Bore a hole with gimlet in hard wood. Fill hole with
silicon carbide grain by CARBORUNDUM (120 to
18o grit). Work gimlet in hole with a little oil. Then
repeat in a second hole, without oil.

4. FOR SHARPENING AUGER BITS
Small stones like these are ideal for sharpening
auger bits and other small tools. Auger bits
should be sharpened so that the bevel is on the
upper side of the cutting blades.

Write for pamphlet, 'The Art of Sharpening', to Dept. H, The Carborundum
Company Limited. Responsible organizations may borrow an entertaining 16 mm.
sound film, in colour, called'Here's How',on the same subject, from the same address.

S. FOR SMALL OR INACCESSIBLE
SHARPENING JOBS
CARBORUNDUM make a complete range of
small sticks of different section and different grit
sizes, for every kind of small sharpening job.

SOLD BY TOOLSHOPS AND GOOD

HARDWARE STORES EVERYWHERE

THERE'S A PRODUCT BY

CARBORUNDUM
FOR EVERY SHARPENING JOB

1

THE CARBORUNDUM COMPANY LIMITED, TRAFFORD PARK, MANCHESTER 17
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VALUABLE NEW HANDBOOK

Have you had your copy of "Engineering Opportunities"?
The new edition of " ENGINEERING OPPORTUNITIES "
is now available-without charge-to all who are anxious for
a worthwhile post in Engineering. Frank, informative and
completely 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.

ENGINEERING
Gen. Mech. Eng.-Main-
tenance - Draughtsman-

. ship-Heavy Diesel-Die
& Press Tool Work-Weld-
ing-Production Eng.-
Jig & Tool Design-Sheet
Metal Work-Works Man-
agement - Mining - Re-
frigeration-Metallurgy.

AUTOMOBILE
ENGINEERING

Gen. Automobile Eng.-
Motor Maintenance &
Repairs - High Speed
Diesel-Garage Mngment.

ELECTRICAL
ENGINEERING

Gen. Elec. Eng.-Elemen-
tary & Advanced Elec.
Technology - Installations
Draughtsmanship-Supply
-Maintenance - Design
-Electrical Traction -
Mining Electrical Eng.-
Power Station Equipment,
etc.

CIVIL
ENGINEERING

Gen. Civil Eng.-Sanitary
Eng.-Structural Eng.-
Road Eng. - Reinforced
Concrete-Geology.

RADIO
ENGINEERING

Gen. Radio Eng.-Radio
Servicing, Maintenance &
Repairs-Sound Film Pro-
jection - Telegraphy -
Telephony - Television -
C. & G. Telecommunica-
tions.

BUILDING
Gen. Building-Heating &
Ventilation -Architectural
Draughtsmanship -- Sur-
veying - Clerk of Works
- Carpentry and Joinery
-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.S., A.R.I.S.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.

lir HOW to put some valuable
" letters after your name and

become a " key -man " . . .
quickly and easily.

HOW to benefit from 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
can 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 kl5 a week you should send
for your copy of this enlightening
book now-FREE and without obli-
gation.

POST NOW !
TO : B.I.E.T. 410A, COLLEGE

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

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

Only t id.
stamp is

needed if
posted in an

unsealed envelope.

e

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE I

THE B.I.E.T IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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The -CyclisrentrHome Movies are temporam*

The Flying Saucer Controversy
SOME astonishing revelations have

recently been made in a magazine
published in New Jersey con-

cerning Adamski's claim to have inter-
viewed the occupants of a flying saucer.
It will be remembered that one Jerrold
Baker was credited in Adamski's book
with having taken one of the photographs
in it. Mr. Baker now denies that he took
the photograph and enlarges on this
denial by saying that the photo was not
taken on the date indicated, that it was
actually taken by Adamski, and that
other, photographs were destroyed on
Adamski's instructions. Baker goes on to
claim that he listened to a tape-recorded
narrative of what was to occur some days
before Adamski made contact with the
space -ship and its occupants. He states
that communication was received by
psychic means, with Adamski acting as a
medium.

A further astonishing statement by
Baker is that he and Carl Hunrath saw
what appeared to be the skeleton of a
model saucer adjacent to the shack in
which Adamski lived. He says that
Adamski was nervous when questioned
about it, but explained that it was an
experimental television, antenna.

James Moseley, who conducted an
investigation into Adarnski's claims, casts
doubt as to whether any of the witnesses
actually saw Adamski's meeting with the
Venusians, and he makes the same points
as I made in this journal when I dealt
with Adamski's claims. Some of
Adamski's witnesses now say that they
were grossly misquoted in the book.
Moseley, whilst not questioning the
sincerity of Adamski, has come to the
conclusion that the story is a hoax. At
the moment of going to press Adamski
has not issued any denial or comment on
Baker's and Moseley's comments. It
must be recalled, however, that Adamski
had promised to come to England to
lecture on flying saucers and I was to
have been present to question him. He
cancelled the visit on medical grounds.

Desmond Lesley, however, the co-
author of Adamski's book, says regarding
Jerrold Baker that he has a tape recording
on which Baker explains how he took the
photographs which he now denies having
taken !

Whilst I still preserve an open mind
on the subject of flying saucers, I want
to say without equivocation that nothing

Editor: F. J. CAM M
I

FAIR COMMENT
By

The Editor
has yet occurred which convinces me
that flying saucers have landed, and
my mind is filled with doubts which
explanations since given have not
removed.

Automation

ANEWLY coined word which has
come into use in connection with

factories is automation, and it refers to the
automatic operation and control in
industry and communications. It covers
the use of automatic machines such as
computers and electronic -controlled de-
vices which take away the skill from the
individual. In the early nineteenth
century power -driven machines replaced
man's physical strength. Handwork, gave
place to the machine -made product. In
this new industrial age, which can be
regarded as the second industrial revo-
lution, a man's brain, intellect, reasoning
and skill will be built into the machine.
Science has slowly developed the auto-
matic factory, and the major problem for
management of automatic factories is one
of training people so that the utmost can
be obtained from automatic machines,
processes, controls and communications.
Science is endeavouring to co-ordinate
scientific development in a number of
independent industries and to apply them
to the automatic factory. The factory of
the future will be concerned with
electrons and atoms, not only in nuclear
reactors for power generation, but also
in many control and inspection devices.
Many factories to -day make use of auto -

SUBSCRIPTION RATES
including postage (or one year

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

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

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

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

these are therefore expressly forbidden.

fictorieoret

matic inspection in which machines are
endowed with consciousness and the
ability to decide what is right and what
is wrong in connection with dimensions,
weights and areas. Such automatic
inspection will ultimately replace the
large numbers of highly skilled human
inspectors engaged in the ceaseless work
of inspecting tens of thousands of manu-
factured products, and looking with
difficulty for the few defective products
which occur from time to time and
contaminate the output. In an up-to-date
chemical factory manufacturing processes
are already operated with very little
human assistance, but no chemical
factory is yet completely automatic. In
offices, of course, mechanical computers
will add, subtract, divide and multiply
more speedily and with greater accuracy
than is possible with human operators.

Production machines are endowed with
sufficient consciousness to be able to
inspect their own products at the right
moment in the productive cycle, and are
endowed with automatic stop switches
which become disengaged instantane-
ously when the first defective product
occurs. A printing machine, for example,
can be automatically stopped by ray
control when the paper tears.

In spite of all these developments,
however, I cannot foresee a time when
the human being will be able to dispense
with work. We shall still have to work
for our livings for a certain number of
hours a week, and the result of auto-
mation must eventually be a lowering of
manufacturing costs, if cartels will permit
it, and an increase in the standard of
living. All this presupposes that trade
unions will permit the use of machines
which replace labour, and it is problem-
atic whether this state of affairs will ever
come about. In certain industries, when
labour-saving machines have been itro-
duced, trade unions have insisted on the
retention of men who would otherwise be
replaced by machines, and who have
nothing to do except to watch the
machines. In other industries unions
'have insisted on the continued employ-
ment of manual labour and have opposed
the introduction of machines which would
supplant it. Progress, therefore, does not
entirely depend upon scientific discovery,
but upon breaking down the resistance to
change brought about by fear of un-
employment or fear that the machine will
lower earnings.-F. J. C.
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THE construction of this extremely rigid
tripod is straightforward throughout
and, when completed, it is suitable for

the heaviest of cameras likely to be used by
the amateur. It is not cumbersome when
folded and may be extended from 25in. to about
5oin.

The Wooden Legs
The wooden parts were made first ; oak

was used, but any straight -grained hardwood
would be suitable. After being planed to
size (4in. x bin.) and sawn to length (25in.)
a semicircular tapering groove was made in
the bottom part of each leg with a moulding
plane (see Fig. i). Great care was taken in
doing this accurately to ensure the smooth
sliding action of the copper extension legs
later on.

The next operation was to make the brass
pieces for the top of the legs from 16 -gauge
material to the dimensions given in Fig. 2.
Here again accuracy is essential and it is best
to make the pieces a good tight fit over the
wood. Silver solder was used to join the ends
of the brass together. After cleaning up the
brass pieces were tapped over the ends of the
legs and a lin. diameter hole drilled through
both wood and metal. The tops were
then filed to a curve.

25"

6%4

1/2 '

Brass plate

/6 gauge
brass

1/I.; brass plate
screwed to
"B"in each
pair of
legs

718"

-54; dia. copper
tubing 25"

long

16 gauge
brass

3%;

Brass

Fig. I. Details of one pair of legs.

Silver solder E to 'F"

5/8" 7/8"

"E"

'16

 Fig. 2.-Development of brasswork at top of legs.

A Useful Home-made
Stand for the Amateur

Photographer

By A. E. HOLLINGSWORTH

The Tripod Crown
A Sin. equilateral triangle is cut

from346in. sheet brass and three
pieces cut from din. diameter bar

Hole drilled
and tapped
i,/4 Whitworth

3j4 i Section thro.
X -X

Fig. 3.-Details of the tripod crown.

MATERIALS REQUIRED
Brass

piece 'in. dia. bar 9in. long.
piece 16g. sheet Sin. x Sin.

3 pieces 16g. sheet 51in. x Sin.
6 pieces /t6in. x yin. x 2iin.
I piece Sin. x Sin. x 3/16in.

9 lin. Whitworth roundhead screws.
12 brass washers.
3 wing -nuts.

Copper
3 pieces Sin. dia. tubing zsin. long.

Oak
6 pieces 25in. x ;in.

2in. long. The ends of the bar are trimmed
up on the lathe, then drilled to a depth
of lin. at each end and tapped for a lin.
Whitworth screw. Flats are carefully filed
on each piece of bar, which is then silver
soldered to the Sin. equilateral triangle of
3/16in. sheet brass, care being taken that each
is accurately aligned, as shown in Fig. 3.

A lin. diameter hole is drilled in the middle
of the top after soldering the assembly together
so that a ball and socket head may be fitted
later.

The pieces for the bottom of the legs are
marked out on 16 -gauge brass, cut and folded
as shown in Fig. 4, and then held together
by a piece of 06in. sheet brass silver soldered

June, 1955

in position. A short length of in. diameter
brass bar is soft soldered in position as shown,
and drilled and tapped for a Sin. Whitworth
screw. This assembly is secured to the base
of the legs by means of brass screws.

For the wing -nut fittings obtain three lin.
Whitworth screws and three brass wing -nuts.
The heads of the screws are sawn off before
cutting to a suitable length. The length of
screw is cleaned, screwed into the wing -nut
and silver soldered in position, so making an
ideal thumb -screw adjuster (see Fig. 5). So
that the screw, when tightened up, does not
damage the wooden legs, small brass plates are
screwed to the legs underneath the wing -nut
screws, as shown at " B " in Fig. i.

The copper tubing for the extension legs
is sawn to length, the feet turned on the lathe
from din. diameter brass to the shape shown
in Fig. 1, and tapped into position. Rubber
studs are fitted to the top of copper tubes so
that indoors the tubes may be reversed to
avoid scratching floors, etc.

The legs are secured to the tripod head by
means of lin. Whitworth screws.

All brass parts on the original were painted
black and the wooden legs stained and polished
to give a professional finish.

la brass plate silver
soldered to tabs

C'and
I 5//S

Position of
screws

Tab 7/43,71

Brass 16 gauge

screw silver
soldered into

wing -nut

Tab I

7/8"C
1/2 die brass 1/4"
long soft soldered
to brass plate

Fig. 4 (Above).-Development
of brasswork at base of legs.

Three are required.

Fig. 5 (Left).-Details of the
wing bolts (three required).

NEWNES ENGINEER'S

POCKET BOOK
3rd Edition

By F. J. CAMM

10/6, by post 1 1

From George Newnes, Ltd., Tower House,
Southampton St., Strand, London, W.C.2.
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ONCE the workshop is completed
eagerness to see the wheels turning
may cause the work of installing the

machines to be rushed,
the result being, perhaps,
a poor finish on the
articles, while there is
also the possibility of
straining the machine bed.

To avoid this and
achieve the desired high
degree of finish on the
surfaces it is necessary
to eliminate vibration,
and this can be achieved
only by careful and rigid
installation. The work
cannot be hurried and
there are no halfway Outer
measures-the machines
need fixing securely if
they are to operate
satisfactorily.

Installing the Lathe
This is the most

popular machine in the
home workshop, so let
us deal with it first,
The work does not differ on many points
from other units, so most of these notes will
suffice for those also. The cabinet machine
has several useful features ; chief among
them is the fact that the cabinet is a firm
base for the lathe, while it makes an ideal
storage place for tools and chucks.

Another advantage is that if you decide
to reorganise your workshop-moving the
lathe to some other site-a quick slackening
off of the holding -down bolts and electrical
gear means the machine is ready for
moving.

Fig. r is reproduced from last month's
issue to refresh your memories regarding the
floor construction. Holes must be drilled
through the boards for the holding -down
bolts ; there is no need to drill these
through the joists as this will weaken them,
but if similar holes are made close up as
indicated in Fig. 2 these will serve just as
well.
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Marking the Bolt Holes
When laying the floorboards each board

is held with either one or two nails and
the position of these latter items will show
where you must drill the first hole. Stand
the cabinet with the lathe temporarily in
place-this is necessary in order to make
sure the countershaft and, perhaps, cross
slide do not - strike the wall of your shop

Details of Installing the Machinery
By " TUBAL CAINE "

(Continued from May issue)

IA

and to see that on finally tightening down
the cabinet it lies square and not on an
angle as this gives the impression of slip-
shod installation work.

Mark the four holes with a pencil and
move the cabinet away. The drawing shows
that these bolts pass down very close to
the joists-if you take steps to measure the
centre distance of the cabinet holes before
commencing the construction of a floor you
can space the joists to enable each bolt to
come close to a support as illustrated. If

this is not possible, make the distance
from each joist approximately equal as
this gives just as good results if you take
up the boards in question and introduce

Hardboard interior
spaces filled with

fibre glass Tongue and groove2'2 frame floor

Over/op Fill with
approx. 4 sawdust shaving

org/ass fibre

Concrete post 6;61124.

Lg.-- This distance to suit site
of building

Fig. I. -A cross-section through the floor of a workshop.

ser tl/ '4.fr

a "spacing collar " between them as shown
in Fig. 3.
Drilling

The top hole may be drilled with the
orthodox carpenter's brace and bit-making
it about tin. larger than those in the cabinet.
This tool is not really suitable for the
underneath hole and for this operation the
twist drill is employed as this is longer and
can pilot off the previously made hole and
so ensure both are lineable. Drill the four
holes in this manner and then stand the
cabinet back over them.

Fixing the Bolts
The next stage is a little awkward because

it means crawling beneath the workshop in
order to insert the bolts from underneath,
but usually this is not very difficult as the
lathe is installed close to a window, and so,
at the most, one's head and shoulders only
go under the floor.

Push the bolts through the holes, not
forgetting the large thick washers beneath
the heads. The latter are essential to
prevent the hexagons from sinking into the
timber-the washers sink, but not to the
extent the bolts do. Wedge them with a
piece of wood to prevent them from falling
out, and you can then re-enter the shop
and run the nuts on with the usual washers
in place.

Do not tighten the nuts at this stage,
but check to see the facings on which the
lathe stands are fairly parallel when a spirit
level is placed over them. Finger tightness
is sufficient.

Levelling
Few home mechanics will possess a level

of the type used by millwrights in their
work of installing machine tools, but many
carpenters have a level which will prove
suitable and a loan of one of these is
perhaps easier to secure.

You may find the facings are too far
apart to allow the level to contact both of
them, but this difficulty is soon overcome
by placing parallel strips on each face and
spanning them with a length of straight bar.
Bright mild steel will do, providing it has
not been bent, and if the level is layed on
this it will indicate how much your floor is
out of truth.

A perfectly level machine is rather
difficult to secure on this type of floor-in
fact, this is not really necessary as the lathe
tightens down on the facings, and if the
cabinet is not distorted, then there is no risk
the bed will follow suit.

However, if the level shows there is a
bad slope, say, more than tin., then you
must pack up the lower end with steel
packing pieces ; and remember to prevent
them from sinking into the boards as
described above ; make them about din.
square. When all is set properly final
tightening can commence. Give each bolt
about half a turn and again check to see
whether one end has moved more than the
other ; then if all is well continue tightening
each nut a half turn at the time. There
is no need to exert a lot of force as this
will only cause the steel packing washers
to sink deeply into the woodwork-about
one turn to a turn and a half over what
is termed finger tightness is sufficient and

Floor.

Washer. hfachMe bed

IMENIIMEMENIMIE

2.313 -.rNNIMMr

Joist.
Holes in floor about Ve"
larger than machine holes.

E' Holding down bolt.

lig IIBolt is close to Steel washer,
joist.

Fig. 2 . -How the lathe cabinet is bolted to the
workshop floor.

will hold the cabinet rigidly. Check the
facings once more and place the lathe in
position ; whereupon you can tighten the
bolts and so hold it securely to the facings,
but do not forget only a quarter turn on
each nut this time until all are properly



Distance piece

Holding down
bolt.

Steel washer.
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down tight. Another check along the bed
and across the ways will show whether the
lathe is nicely level and the bed not twisted,
but try this in several places for a good
result.

A Periodic Check
Checking at intervals to see whether the

lathe has moved, slightly at one end after
a period of use is necessary as the initial
installation is not sufficient to allow the
machine to operate for several years. If
no steps are taken to ascertain if any move-
ment has occurred, there is a risk the bed
will take up what we call in the engineering
workshops a permanent set. In other words,
the bed is twisted and the only remedy is
to again completely machine it. A check
once a month is not an arduous task and it
takes only a matter of 15 minutes to
accomplish, but it does ensure the lathe is

Washer,

Floor.

Machine bed.

1111112MMIWL-_,IMI
Holes in floor
about ifir larger
than machine

holes.

Fig. 3.-The spacing collar used to support the
floor when the bolts are tightened.

properly set. After the first two or three
checks it will be to be more or less
seated correctly and from then on there is
usually no need for adjustment. However,
the author still maintains that the monthly
run over with the level is well worth while.

The Bench Machine
The bench machine is a little different

proposition and more care is necessary to
prevent distortion of the bed.

A rigid bench is the first requirement,
and one with boards 'lin. thick is not too
massive. To add to the general rigidity of
this construction the provision of a leg
immediately beneath the headstock is a wise
precaution, but there is no need to incor-
porate another underneath the tailstock as
there is no turning motion to create
vibration.

Having marked and drilled the holes to
match the bed casting, the lathe is placed in
position and the level used provisionally to
check to see whether it lies square and does
not rock due to the general unevenness of
the bench. If rock is excessive, then obvi-
ously the remedy is to plane the offending
area; whereupon the level is again tried in
both directions.

The author on one occasion used a lin.
steel plate under both ends of a bench lathe4
instead of clamping it direct to the wood-
work with another equally as thick on the
opposite side. This gives an opportunity
to install other packing washers between
the bed casting and the steel plate instead of
allowing them to sink into the wood. The
tightening process is very important on this
occasion, as there is a risk the bed will dis-
tort, so after the initial finger tightening a
most careful check is essential to see if the
machine is level. After one or two tries, the
appropriate packing is installed, and you
can again gently pull down the nuts-a
quarter of a turn at a time. When the
wiring for the motor is completed there is
one further check which the machine tool
makers suggest-a long bar of mild steel or

brass is set to run truly in the chuck and
the smallest of skims taken over the diameter.
A careful measuring with a micrometer is
necessary to see if the setting process has
caused errors to appear, and if all is in
order only .0005in. taper is permissible. °

The Milling and Shaping Machines
There is perhaps less risk of distortion

occurring when a milling machine is instal-
led because the slides and base are only
remotely connected together, but this is no
reason why one should completely neglect
the work and merely clamp the bed down
in a haphazard manner. The same checks
are advised because the miller will then
stand rigid and free from any tendency to
vibration-a factor to which this machine is
prone due to the nature of the work it must
perform. The cut is not continuous as in
the case of a centre lathe-each tooth strikes
the metal a heavy blow, which is, of course,
transferred to the bed casting. If there is a
lack of rigidity in setting the machine down,
then this chatter is exaggerated and the
surface finish suffers.

The miller is thus bolted down securely,
and in the large engineering shops wedges
are also installed between the bed and floor
if there is any gap. This ensures the base
seats properly, but even after all this a
wooden frame is built round the flanged
casting and cement poured into the mould
so formed. This is known as grouting, and
it gives an additional hold to the bed; a
process which is unfortunately not possible
in our case because the concrete is useless
on the wood floor.

The shaping machine generally found in
the amateur's shop is a bench machine, and
the type seen in Fig. 4 has four bolts, one
to hold each corner of the square flange
securely. The apron is thus set to hang
over the edge of a bench and if the angled
table is also attached while installation is
taking place this provides an excellent seat-
ing for the spirit level, and so a properly
located machine can then carry out good
work.

The Vice
A bench vice which moves when parts are

filed is a nuisance, and a little extra time
spent on fitting to the bench is well repaid
with months of trouble -free use. For this
accessory bolts which fit the holes in the
bench' are preferable. and a tin. plate under-
neath is better than three fairly small washers
as these cannot sink into the plank on which
the vice base is secured.

Some vices have three small vee-shaped
projections on the face which contacts the
bench top and these bite into the wood and
so secure a more tenacious grip; they also
prevent a turning action when an attempt
is made to tighten various details in the jaws
with a spanner. As they are about 3/16in.
wide, a nick with a wood chisel is advisable
as trying to force them into the grain can
crack the base.

Drilling Machines
There is no need to elaborate further on

the installation of a drilling machine as the
operation follows on exactly the same lines.
There is, however, one point which can be
emphasised because it does allow a more
efficient operating of the machine, especially
when drilling holes in long components.
Some drill heads can pivot, and this is a
useful feature, because if you so arrange for
it to overhang the bench when set in one
direction shafts about 4ft. to 5ft. long can
he drilled along the axis when stood verti-
cally. The author does not suggest that com-
ponents of this type are frequently encoun-
tered, and uses this description only to show
the possibilities of such an arrangement, but
occasionally the drilling of holes when several

parts are assembled together makes a similar
type of set-up essential. For orthodox drill-
ing the head is turned at right angles until
it again comes directly over the base and
table. The spirit level placed on the circular
table or the square base will show whether
the drilling machine is level. Incidentally,
the latter makes rather a useful marking out
slab, especially if the reader will take the
trouble to scrape the surface perfectly flat.

General Notes
Finally we come to the workbench, and

though this appears to " put the cart before
the horse " the author believes that all
readers are aware how the construction is
carried out, so there is no need to give
detailed information on this part of a shop.
However, many amateur mechanics tend to
use timber of too small section, particularly
for the top, and though the framework is
usually rigid any attempt at hammering
makes it necessary to do this directly over
one of the supports.

The orthodox fitter's bench is of massive
construction with cast iron legs at intervals
of about every loft., and the top planks are
always about 21in. thick. Such an assembly
permits the fitter to hammer away without
causing the top to bounce at each blow-a
covering of fairly thick lino is used to pre-
vent such items as small screws and rivets
from falling down between the cracks.

A heavy construction of this nature is
not required in the home workshop, but

Fig. 4.-A typical shaping machine found in
the home workshop.

something approaching what the author
terms half-size is useful. Planks about rein.
thick for the top with a framework tin. or
2i -in. square timber, well strutted, will make
a useful bench. Screw all the parts together
and do not use nails. This method of
assembly is suitable for the floor and walls,
but screws hold the parts together better,
and you can occasionally go round and
tighten any that have become slightly
loosened.

(To be continued.)
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Simply made
TH IE 6

THE level (see Fig. t) is simply a " U "
of diameter thin glass tube. It
may be filled with water or spirit and

the level line is sighted by looking over the
surface levels of the liquid in the two un-
covered upright limbs of the " U," ranging,
them against the measured markings on the
staff, i.e., the white painted 6ft. or 8ft. rod
with feet and inch divisions on it.

Wire

A Protractor.

Sighting vanes

.- Air balance tube

Main level

LITE
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LEVEL
A Simplified Version of the Professional Instrument

Which Can be Made at Home

the side for a brass clamping screw. The
lower portion has a flanged base, and is
turned to suit the upper portion as illustrated.
The spigot and socket so formed should be
a good working fit, the central bolt or stud
holding the two parts together being quite
slack in the hole drilled for it.

The double nuts on the latter are best
locked up with spring washers intervening, as
indicated in the general drawing. The flange
of the lower unit is then drilled and wood -
screwed down to the base board.

The Base Board
This portion of the instrument is intended

to be made of hard wood 4 -ply, about 5/16in.

Pivot .,,,Grip Bubble level
screw MI

1111411AMMEBEIMEIN-...-

4 ply base board

1/2ri 0

S/it.

Plumb -bob
cord

_ - joint

On a reasonably clear day readings should
he quite possible up to a range of Soft.
radius from the instrument.

The glass tube is bent, as shown in the
general arrangement drawing, with two up-
right ends zin. high. To protect the hori-
zontal portion of the tube a trough of sheet
metal is made up as detailed in Fig. 2, and
after the centre pivot has been made and
fitted, the level tube may be set in the
trough in plaster of paris.

The Pivot
The centre pivot is made from brass bar,

approximately as shown in Fig. 3, the upper
portion being filed with a groove to fit the
trough (which is soldered in) and tapped at

1\x,,, Fig. view of the
- ' completed and assembled

' theodolite level.

Spirit

Glass'Lliube.

Degree adjustment.
Piper

Head of tripod.

Tripod legs.

Bent up
and soldered

20 gauge sheet brass

oqin. in thickness. It may be circular, but
if a turning lathe is not available there is
no objection to a hexagonal shape, as shown
in Fig. 4, the disc being about 88in. diameter
over the flats of the hexagon. This size is
stipulated, as the larger the protractor is in
diameter the more accurate will be the
theodolite portion of the instrument, and 8in.

diameter celluloid circular protractors, pro.
perly marked out, are readily obtainable.

The Bubble Level
The protractor referred to above should

be set quite centrally on the base board, a
line being scribed on its surface at the outset
for that purpose. Then, in a convenient
position on the surface of the base, a flanged
centre bubble level, such as is used on
cameras and other instruments for all direc-
tional levelling, may be screwed down to
the wooden base. A great degree of accuracy
is not really necessary, as the actual levelling
is accomplished by the readings from the
main " U tube level.

The Ball Head
To obtain this all-round degree of levelness

the underside of the base board is arranged
to be fitted with a ball head (see Fig. 5),
and a tightening screw to hold the whole of
the working part of the instrument into a
recess formed in the tripod head.

Any metal, dome -shaped object can be
impressed into service for this, as long as it
can be fitted with a flange or provided with
other means of screwing it to the base board
with a central screw -stud at least a *in. in
diameter. The size of the ball head does
not matter-within limits, of course. The
central clamping down spindle should be
fitted with a large domed washer, a couple of
double spring washers and a fly nut. The
spindle should also be long enough to be
drilled for a plum -bob cord as indicated in
the main drawing.

This latter is required when the instrument
has to be set up directly over a peg in the
ground when taking angles.

The Tripod Head
The head of the tripod is another hexa-

gonal block of wood (see Fig. 6). It is best
made up of three thicknesses of the same
c/t6in. plywood as used for the base. These
pieces should be screwed together and the
whole planed up on the edges to shape.

The edge of the tripod head is shown
sheathed with tin. by Ain. metal strips
arranged as shown in Fig. 6. These strips -

5434 so inside

//X

Bend up.

Fig. 2 (Above).-
The metal trough to
protect the horizontal
portion of the tube.

Fig. 3 (Right).-The
centre pivot.

To fit trough
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three in all-should be screwed on to the
wood with about six round -headed screws in
each. The soundness of the head construc-
tion is most important.

Setting Up for Levelling
To set up the instrument for levelling,

spread the tripod legs as you would for a
camera, seeing that they rest firmly on the
ground and with the head roughly level. Un-
slack the main central fly nut and move the

Celluloid protractor
screwed down

to base

/3/4"

'44"

Bubble
level.

Base hexagonal
or round

Fig. 4.-The base board.

I xv8 metal strip
screwed on to tripod

head.

(000/

diem.

Fig. 6.-The: hexagonal block of wood for the
tripod head.

base about until the bubble level indicates
that the base is level-i.e., when the bubble
is as near the centre as possible. Tighten
up, and the main " U " level can then be
swung all round for levelling readings on the
staff.

Ball head.

Fig. 5 (Above).-
The ball head.

Fig. 7 (Right).-
The back sight.
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Theodolite Sights
To enable the instrument to be used as a

surface theodolite to measure angles on the
ground, for rough trigonometrical surveys,
setting out buildings, etc., the top of the
" U " level is best fitted with metal caps.
On these are fixed the sight vanes. The
foresight may be of the slit type, made by
sawing a vertical slit not more than r/t6in.
wide in a piece of stiff brass sheet. The
slit should be filed to a knife edge, and also
should be quite straight. A special tool -
makes' Swiss file may be necessary for this
work, but if any real difficulty is occasioned
the vane may be made in two pieces soldered
together, with a space between each forming
the slit.

The back sight is simply a frame with a
central vertical wire-a piece of flower wire
-as illustrated in Fig. 7. Both the wire
and the slit vane should be blackened in a
flame.

The Liquid Level
As previously mentioned, methylated spirit

may be used in the " U " tube instead of
water. This liquid is less viscous, and the
surface curve (due to what is known as the
surface tension) is not so noticeable with
spirit. To retain this liquid the caps which
are fitted to the glass tube and carry the

sight vanes may be cemented on. Plaster
of paris may be used if there is a means
provided for augmenting the supply of spirit,
otherwise a cement may be employed.

Using the Theodolite
As the instrument, when it is used as a

theodolite, must be placed over a peg or other
mark in the ground, accuracy in this respect
is provided for by the plumb -bob and cord.
Otherwise, the instrument is set up as for
levelling.

The level is then swung to range on a pole
at the other end of the base line on the
ground, and, when accurately sighted, the
side clamping screw is used to hold it there.
In such a position the pointer may not be
exactly reading on to an adjacent degree
mark on the protractor. Without swivelling
the level off its ranged line, the adjusting
screw of the pointer may be operated to bring
it directly over one of the degree divisions,
and save dealing with an initial fraction. You
will know that you are commencing with an
even figure, not a part of a degree. This
is arranged by making the pointer of hard,
springy brass sheet as shown, with an adjust-
ing screw fitted into the other side.

Metal trough

Piaster

Glass tube for
main level.

Screw
Springy brass (degree adiuster)

R-otrector.

Fig. 8.-The liquid level.

An Automatic Cigarette
Cabinet'-4.40,E

IN the automatic cigarette cabinet shown in
Figs. t and 2, there are two separate

compartments. When the inner one is raised
a cigarette is deposited on the receiving post,
then, on the inner box being lowered, the
cigarette is projected through the slot and
remains on top ready for removal.

The boxes may be of white pine,
mahogany, walnut, or other suitable wood.
The sides should be *in. thick, and the top
and bottom pieces about gin.

The dimensions of the outer box are Sin.
by 4in. and the inner 21in. by 31in. Near
the bottom of the inner box are two wedge -

Slot Slots in the cgsrette post.
Top.

Key
pins.

Base,

Cigarette post.,

Fig. T. -A front view of the cigarette cabinet.

0.0111,1111.411...

shape pieces, one on each side, with a tin.
space between to provide the necessary clear-
ance for the cigarette post.

This is placed in the centre of the outer
box and extends nearly from end to end, the
clearance being merely sufficient for the inner
box to fit down between the ends of the post
and sides of the outer box. The top of the
post is cut slightly concave so that a cigarette
will lay on top without rolling off and should
be flush with the top of the cigarette box and
of a similar colour, so that it is distinguish-
able only after close examination. Two
slotted openings are cut through the cigarette
post, one near each end, and two keys or
stops-small sticks of wood-pass through
the openings and are fastened to. the sides
of the inner box to prevent the box from
being raised too high.

The keys and post are assembled before
the inner box is placed within the outer one.
Then place them in the outer box and invert
the latter on the workbench so that the top
of the cigarette post projects through the
slotted opening of the vat) of the box and
rests on the bench. Put on the bottom piece
of the outer box and fasten to the cigarette
post with screws.

The case can be carved, stencilled or

decorated in any desired manner, according
to individual taste.

In use, the inner box is raised until stopped
by the keys. The cigarettes, which have

Cigarette post (slotted for key pin).

Fig. 2.-A section

Inner box.
Inclined bottom.

through the cabinet.

previously been introduced through the top
opening, roll towards the centre, and as the
box is lowered, all but one of the cigarettes
roll off the post, and this cigarette projects
through the top of the cover piece.

THE SLIDE RULE MANUAL
by F. J. CAMM

Fifth Edition
6/-, by post 6/4.

From George Newnes, Ltd., Tower House,
Southampton Street. Strand, London, W.C.2
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Control and Mains
Operati

Circuits and Details for Using Mains Power to Replace Accumulators and Batteries
By F. G. RAYER

THE small motors which are primarily
intended for operating from an
accumulator or dry batteries may

readily be driven from A.G. mains, which is
much more economical. With dry batteries
and small accumulators,, replacement and
re -charging are necessary quite frequently
while anything approaching continuous opera-
tion of the model becomes imprac-'
ticable. Mains operation completely
overcomes these difficulties, and can be
perfectly safe if a suitable circuit is
used.

Such motors are usually of two
types. One has a horseshoe -shaped
permanent magnet for the` field magnet
-" permag " motors of this kind will
only operate from direct current, but
may be reversed by reversing the
polarity of the supply. The second
type has a wound field in addition to
the armature windings, and will
operate from either A.C. or D.C.
supplies. As it cannot be reversed merely
by reversing the polarity of the supply, this
type of motor, though excellent for many
models, is not usually employed in trains,
where a permag motor is usual.

To drive a model motor from the mains,
it will thus be necessary to reduce the mains
voltage to a figure suitable for the motor,
and to provide a D.C. or A.C. output, as
the case may be. So that the motor, and
connections to it, are safe, isolation from
direct contact with the mains is required,
while fuses may be added for additional pro-
tection.

Using A.C. Motors
These can be distinguished because the

field (fixed) magnet assembly is not per-
manently magnetised, as mentioned. Instead,
it will be of soft iron or similar material,
laminated in the case of all but the cheapest
motors. Current for such a motor may be
drawn directly from a transformer, which
can be connected as at " A " in Fig. 1. Here,

Slider

Fig. 3.-Typical resistance

To motor

To supply

speed controller.

current may be drawn from any wall socket
or other outlet. As with all mains apparatus,
mains connections should be of good flex,
terminating with a proper adapter or plug,
arid all connections or joints should be so
covered that no bare points can possibly be
touched. These precautions include the
primary of the transformer, but not the

Transformer -

To adapter or
2 -pin plug

To motor

A To
3 -Pin
plug

. .Fig. 1.-Orcuas for A.C. type motors.

To motor

B
Earth
Neutrat
Line

secondary. Provided the transformer is in
good order, the secondary circuit (and hence
the motor and leads) will be perfectly safe
to handle, exactly as if a dry battery or
accumulator were used.

The transformer primary should be for
the usual zoo-zsov. mains. Transformers
cannot be used with D.C. mains. The

Rectifier
Transformer

To motor

Mains

Fig. 2.-Circuit for A.C. operation of D.C.
motors.

secondary should be chosen to suit the motor.
If the correct voltage for the latter is not
known, the transformer secondary voltage
can be the same as that of the batteries
originally used. The current rating of the
transformer must also be sufficient for the
motor. With many of the better -class model
motors the current consumption is indicated
by the maker. If not, then it could be ascer-
tained with a meter. Failing this, the trans-
former can be chosen with an adequate rat-
ing, when any current up to this figure can
be drawn. Very small toy motors, designed
to run from dry batteries, seldom consume
more than r amp. Some small motors take
less. The intermediate type of motor usually
takes about 2 to 3 amps., while the larger
type of model motor may take up to 4 amps.,

which figure is seldom exceeded.
The voltage supplied by the transformer

should not exceed that usually employed.
But the current rating may be higher-this
figure only means that the transformer
could supply such a current, if wanted. A
6v. 4 amp. transformer could thus be used.
for any 6v. motor which did not take over

4 amps.
At " B " in Fig. i a circuit for

operation from a 3 -pin plug is shown.
The transformer core and secondary
are earthed. If a breakdown or any
other fault causes a short between
primary and secondary, this earthing
prevents a dangerous voltage arising
in the motor circuit ; at the same
time the fuse would blow, giving
added protection. Though a fuse will
be present in the house circuit, this
will be of such high rating that it will
not give full protection in the present
case. The additional fuse may be of

low rating -1 amp. is suitable, as the primary
current is much lower than that in the
secondary and motor. With such an arrange-
ment, no switch or means of disconnecting
should be placed in either neutral or earth
wires. A switch, if used, is placed in the
line conductor, in which any fuse is also
situated.

The motor may be stopped by switching
off the secondary circuit only, exactly as
with a battery. Whether this is done, or
the primary circuit switched, is a matter of
convenience only.

Using D.C. Motors
These have a permanent magnet field, and

are usually made in the smaller sizes, especi-
ally for trains. They are especially suitable
for dry batteries, because their power out-
put is greater, for a given current consump-
tion, than that of the wound field motor.

Such a motor can be operated by adding

To supply

To
motor

Double -pole,
double -throw switch To supply

To motor

Fig. 4.-Reversing P.M. motor.
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a rectifier to the transformer, as shown in
Fig. 2. Half -wave rectifiers can be used,
but the full -wave type is best. As such
metal rectifiers are largely used in charging
circuits, they can readily be obtained, at
moderate cost, for any voltage between about
four and 24. The voltage rating should be
equal to or greater than, that of the motor to
be driven. For example, a 6v. rectifier would
do for motors normally run from 3v., 4.5v.,
or 6v. batteries. The current rating should

0/
II

-Field

Armature

Brushes

aMi

To supply

Fig. 5.-Reversing A.C. type motor.

similarly be equal to, or greater than, that
of the motor. Very few permag motors con-
sume more than 2 amps.

If working near its maximum rating, the
rectifier should be mounted with fins vertical,
and air permitted' to reach them easily, to
prevent heating. The " AC " tags must
be taken to the transformer secondary. Many
manufacturers mark these green, or with
a sign such as shown. Positive and nega-
tive tags are frequently marked red and
black respectively.

When maximum current is being drawn
some voltage drop occurs. To compensate
for this the secondary of the transformer
may need to be of somewhat higher voltage
than that required for the motor. Here, a
transformer with tapped secondary is best,
as a suitable output can then be chosen
readily. Or an ample voltage can be pro-
vided and subsequently reduced to the level
best for the motor by a wire -wound resistor
or speed controller.

The Resistance Controller
Whether of A.C. or D.C. type, or

operated from mains, rectifier or batteries,
a motor may have its speed controlled by
reducing the voltage with a variable resistor.
This is of great advantage in many models,
especially with railway layouts.

The resistance controller may consist of
a number of loops or spirals of wire con-
nected to studs contacted by a rotating arm.
Or the wire may be wound on a circular
or straight core of insulating material con-
tacted by a slider. A simple controller of
straight type is shown in Fig. 3. The wire
may be wound upon a hardwood block
about lin. to din. in diameter, the slider
slipping along to contact turns. The gauge
and length of wire will depend on the
motor, but is in no way critical. If the
motor still runs too fast, with all the wire
in circuit, the resistance is too low. This
can be overcome by using thinner wire or
increasing the length. If control is very
sudden, with the motor stopping, the resis-
tance is too high. Thicker wire will over-
come this, or the wire, if not too thin, may
be spaced out on the former. For most
motors iron or resistance wire of about 22
to 24 s.w.g. will be satisfactory. The turns
may be secured to the wooden former by
varnish. Very thin wires are best avoided
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because of their fragility and to avoid
excessive heating. If nothing else is to
hand, copper wire of about 3o s.w.g. can be
pressed into service, the gauge being reduced
to 34 s.w.g. or so for smaller motors. A few
trials will show what to expect, and the
wire can then be wound tightly on the
controller.

Reversing
The permag motor can be reversed by

reversing the polarity of supply, and
this can be done with a double -pole
double -throw switch wired as shown
in Fig. 4. A simple knife switch is
shown, but other types can be used.
The switch can have an " off " posi-
tion and may be placed anywhere
between motor and supply, the latter
being battery or rectifier. Such a
switch, with speed controller, is par-
ticularly useful with model trains.

The wound -field type of motor,
operated either from a mains trans-
former (A.C. supply) or battery (D.C.
supply) may be reversed by changing
the polarity to the field or armature
(but not both). In this case the switch
needs to be near the motor to avoid
additional long connections. In
many instances the field and armature
will be in parallel, when the switch

can be added as shown in
Fig. 5. Here, connections to
the field are reversed. Connec-
tions to the brushes could be
reversed instead if these are
easier to obtain. If the switch
has an " off " position it must
not be used, as only the field
(or armature) part of the circuit
would be interrupted.

If the motor has field and
armature in series the switch
can still be used. In this
instance it will be in series with
one battery lead, instead of in
parallel with both, as in Fig. 5.
In addition, if the switch has an
tion this can be used.

Where field and armature are in parallel
both will be of the same voltage, and it is

Transtorme;

A.C.Mauss

June, 1955

usually in order to wire them in series to
double the voltage rating of the motor if
desired. For example, a 6v, motor would
require I2V. when so modified. To suit
a transformer or rectifier available it is often
possible to change a series -connected motor
to parallel operation and halve the voltage.

Charging an Accumulator
The use of mains for trickle -charging an

accumulator should not be overlooked and
is of very great advantage with mobile
models or boats. The accumulator powering
such a model will usually be quite small
and a charging rate of r amp. is adequate.
Mains transformer and rectifier may thus
have maximum ratings of t amp. and the
cost of such parts will be small.

A suitable circuit for this purpose is
shown in Fig. 6. The meter is by no means
essential, but indicates the rate of charge.
If it is omitted, a meter should be con-
nected externally when first trying the
circuit, to assure operation is satisfactory.
With free -acid cells charging may continue
until a hydrometer reading shows the acid
has reached a specific gravity of about
1.280. With " dry " accumulators the
charging period will be found marked or
with accompanying data. For example,
" 15 hours at i amp. or equivalent at lower
rate." If so, it is only necessary to leave

/2V Secondary

rieel7ter /Ampe
meter

2-6V Accumulator

Fig. 6.-Circuits for charging accumulators.

" off " posi- the battery on charge for the required period
-15 hours at r amp., 3o hours at amp.,
or so on. Distilled water should be added
when necessary.

A New Liquid Air Machine
Its Principle and Operation

THE Philips Research Laboratories have
concluded a series of developments
leading to the manufacture of an

entirely new gas refrigerating machine that
can be used to produce liquid air.

Philips Electrical Limited, in announcing
the Liquid Air Installation PW7000, state
that temperatures of minus zoo deg. Centi-
grade can be obtained quickly and simply.
The plant also has distinct advantages over
more orthodox compression refrigerators
which, ordinarily, are unable to produce
temperatures lower than between minus
6o deg. Centigrade and minus 8o deg.
Centigrade.

Principle of the Machine
The principle of this machine may be

compared with that of a heat engine. In a
heat engine, energy in the form of heat is
transformed into mechanical energy, but if
no heat is applied and the machine is driven.
from an external source of power such as
an electric motor, it can be made to function
as a refrigerating machine.

The new liquid air machine is compara-
tively small and is considerably simpler in
construction than the " cascade " type of
machines usually employed to produce tem-

peratures below minus 8o deg. Centigrade.
It also compares favourably in efficiency and
simplicity with conventional compression
types of refrigerating machines which can-
not produce such low temperatures.' Because
refrigeration takes place without compres-
sion, and since there are no expansion valves,
the liquid air is, pure and free of oil con-
tamination, dust and dirt.

Low Working Temperature
A feature of the new installation is the

short starting time required to reach the low
working temperature; liquid air is produced
within 15 minutes of switching on. The
plant will produce 5 litres of liquid air per
hour at an ambient temperature of 20 deg.
Centigrade and will run continuously for
i6 hours in air at .a relative humidity of
5o per cent. After this working period,
defrosting of the air intake head is necessary,
where moisture and carbon -dioxide have
been deposited as ice and " snow " respec-
tively. De -frosting takes up to one hour
including starting time for the next working
cycle. Refrigerating capacity can be varied,
both by changing the speed of rotation and
by varying the gas pressure within the work-
ing space of the machine.
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LINO printing is one of those hobbies
that can be done without many tools,
and it also offers a remarkable amount

of scope even to the reader who cannot draw.
It is a branch of the art of drawing and is a
unique style of expression still used for book
illustrations and Christmas cards. Linocuts
were one of the first forms of printing block
and there is still enough resemblance
between the modern printing block and the
linocut to see how one evolved from the
other.

Type of Linoleum
There are several types of linoleum in use

to -day, but the only suitable variety for lino -
cutting is the expensive sort, plain and about
kin. thick. The cheaper linoleum with a
printed or glazed surface is likely to crumble
either during cutting or when printing.
Suitable scraps of lino may be found in the
home or may perhaps be available from a
furnisher specialising in linoleum laying.
The best type of linoleum for cutting is also
available from handicraft stores.

As in the modern line block, the parts of
the lino surface which are cut away show
up as white areas in printing and the parts
which are left print the black part of the
design. It is obvious, too, that the lino
block will print in reverse, i.e., from left to
right, so that the design will have to be cut
the reverse way to that which the finished
print is desired to be.

Materials Required
One of the prime needs is, of course, a

set of cutting tools and there are many of
these available. The one shown in Fig.
is a typical example. These blades may be
interchangeable in a single handle and each
shape of blade is designed to produce a

Print Your Own Designs With

particular type of cut. There are, however,
no definite rules governing the selection of
tools and many workers use individual instru-
ments of their own devising. Other
accessories required are a rubber squeegee

Fig. 3.-A relatively simple linocut.

roller, 4in. to 6in. wide,
a sheet of glass, a
paint brush, a tube of
indian ink and some
carbon paper.

Practice Cuts
Before embarking on a

proper design it is advis-
able to experiment with

the tools and
the medium,
so that some

Fig. r. -A typical set of linoctating tools.

Fig. 4(Right).
-Linocutting
in progress.

degree of
skill is ac-
quired and
the " feel "
of the tools obtained. The prac-
tice pieces of lino should be
mounted on wooden baseboards in
the same way as will be the
finished designs, so that the
worker becomes accustomed to
working with a thick block of
material.

The work should be carried out
on a firm table or bench and a
good space should be cleared so
that there are no obstacles. The

Blocks Made From Linoleum

lighting should be adequate and conveniently
placed-an adjustable bench lamp is ideal.

The practice cuts should be made with
every type of tool and should include all
types of line; thin cuts, wide channels, curves
and circles as well as straight lines. A far
smoother circle or curve can be cut by hold-
ing the tool practically stationary and rota -
sing the lino with the left hand so that the
lino itself makes the cut.

A further point to remember is that the
smaller the number of cuts the better and
at this point some experiments should be
made in cutting round a pencilled line. The
shape of the cuts is important, too; the edges
of all the cuts should be radiused as shown
in B, Fig. 2. If they are cut as at A the
unsupported angular walls of the grooves are
liable to collapse when printing commences.

Mounting the Lino
Once the design has been selected, and a

simple one of the type shown in Fig. 3 is
advocated for the first attempt, the rectangle
enclosing it should be drawn on the lino.
This should be run over with a cutter, in-
cising to about half the thickness of the
material, then bent back along the lines,
exposing the canvas backing which is then
cut through and the surplus edges discarded.
To keep the resulting rectangle firm and flat,
it should be mounted on a plywood or an
ordinary wood base. The wood used must
be flat, otherwise the print will not be even.
The surface of the wood and the back of the
rectangle of lino are covered with glue and
pressed together. A flat piece of wood is
laid on top and a weight placed on it to
ensure that it adheres evenly. Allow glue

Fig. 2.-The
correct and incorrect
ways of making cuts.
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to dry thoroughly before starting to transfer
the design.

Transferring the Design
The method of doing this depends

Fig. 5.-The pad for use in printing.

largely on the reader's artistic talent. Those
with drawing ability will probably prefer
to draw their own design straight on to the
lino block-remembering, of course, to draw
in reverse. Those who are not artists, how-
ever, will prefer to trace their designs and
transfer them with carbon paper. Even
those who evolve their own designs may
find it preferable to draw it out separately
and then transfer it to the lino block. The
method of doing this is as follows: lay a
sheet of carbon paper face upwards under
the drawing and then pencil it over. This
will result in a reverse copy being formed
on the back of the original. Now lay the
carbon paper face downwards on the lino
block and on this the drawing reverse side
up. Fix both paper and carbon paper
securely to the block and trace over the lines
of the design with a hard pencil. This will
produce a reversed sketch on the linoleum.
It may then be advisable to make the design
more permanent by going over it with indian
ink.

Cutting the Design
The first step is to go round the main

outlines with a V gouge to separate the
chief objects in the picture from the back-
ground, and then the main part of the back-
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ground, up to the V grooves, is cut away
with a wider' U tool. When this has been
done the finer detail work can be executed,
the most fragile and delicate pieces being
left to last so that they are in no danger of
being broken while the easier part of the
cutting is being carried out. Fig. 4 shows
a linocut being made.

.1,
-5-11

Fig. 6.-A more complicated design.
This reproduction is of course much smaller

than the original linocut.

Inking the Roller
Printing from linocuts is, of course, the

final operation. On the sheet of glass
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mentioned earlier is poured a little indian
ink and over this is passed the roller until
the latter is evenly covered with ink. Be
sure not to get too much ink either on the
glass sheet or on the roller. A little
practice will soon show the right quantity
to use, but until experience in this direction
is obtained it is advisable to make experi-
mental prints, increasing the amount of ink
until the right quantity is found. You can
always increase the quantity of ink, but it is
difficult to remove the excess.

Printing
There are two methods of making a print :

one way is to place the block face upper-
most on the table, pass the inked roller
over it, depositing an even layer of ink on
the black. Then turn the block over on to
the clean sheet of paper and press it down
firmly and evenly. Avoid lateral movement
in the slightest degree as it is pressed down,
and then remove it sharply to avoid
blurring, and the print is made.

The other method of making the print
is by laying the sheet of printing paper over
the upturned face of the inked block, spread-
ing it lightly with the hand to make it fast.
To press the paper evenly over the design
a pad is necessary. This can be formed
from a piece of thick rigid felt, as shown
in Fig. 5. The handle is fixed by screwing
through the felt into the handle and another
pad of felt glued underneath to cover the
screw head and provide a flat, smooth rub-
bing surface. After rubbing over the block
evenly, raise one corner of the paper to see
if the printing is satisfactory; if not, replace
the paper and rub over again with the pad.
Then, when completed, strip off the print
and leave to dry.

We have in this article dealt only with
the basic techniques of linocutting, and
although there are other more complicated
methods of operation as well as colour -
printing techniques it is felt that success
depends more upon the skill of the worker.
Fig. 6 shows a more advanced design-
one which any person acquiring the
necessary skill should be able to execute.

The Railway of the Future?
A New Idea for Fast Land Transport

By W. ZALEWSKI

THE idea shown in the sketch was drawn
up as a suggestion for future railway
transport. The sliding units (slid-

ing bearings) replace the running wheels.
These sliding units grip the rail in such a
way that it creates a constant attachment
between sliding units and rails through the
lubricating system so that the moving wagons
cannot be dislodged under any circumstances.
The rails are laid in such a manner to secure
them from being lifted up, loosened or other-
wise upset by forces produced by moving
wagons. The carrying surface of rails can
have longitudinal channels for lubricant in
which the sliding units float with similar
effect to that of a moving hydroplane.

The sliding units could in certain cases be
replaced by groups of rollers, the aim being
to obtain high speeds.

The reason why a railway on wheels
cannot attain high speeds is perhaps some
unevenness, some lack of balance of wheels
and the varying elasticity of the rails. All
these produce forces which can cause derail-
ments.

In my idea, the rails would be very rigid
and built some distance above the ground,

on specially strong
me t al or concrete
frames and would run
in a straight line. The
upper surface of the
rails would be slightly
concave grooved to
retain the lubricant,
which could be a cheap
fluid of very light
viscosity. Sliding bear-
ings would grip the
upper part, of the rails
and would, of course,
be attached to the
wagons by some system
of dampers. In front of the sliding bearings
would run a cleaning system also.

Of course, there is a great deal of work
and calculations needed on the details and
also on the construction of the sliding units,
the wagons, the rails and the driving power.

The speed obtained would depend on the
following factors:-

the lubricating system,
the cooling of sliding bearings,
the power plant.

An artist's

Fluid

ss,

Schematic cross-section of possible sliding
units and rails.

impression of the ." railway of the future" and some
suggestions for wheel alternatives.

I believe such a method of transport would
be as fast as air transport in the future but
very much safer. It would also be a great
deal safer than present rail transport, which
was invented over roc years ago for slow
travel, and has not been brought to the limit
of safety where speed is concerned.

Readers are invited to submit their
views concerning the practicability or other-
wise of the above, or to submit alternative
schemes.
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By E. W. TWINING

Concluding Details of the Garden Railway Layout Which Appeared Last Month

FIG. 9 is a section across through double
track giving dimensions in a station,
but the six-foot way can have its

dimensions increased a little on the curves
to ensure the clearance of one coach from
another in passing trains. No station occurs
on a curve in this layout so the platforms
can all be as figured, viz., r 3/16in. from the
rail. In laying the curves it would be as
well to test clearances by passing coaches
and a Pacific engine around the two tracks
to ensure that they do not foul each other.

The Station
There are two stations of which I have

thought it advisable to give details or general
drawings. These are included in Fig. r o,
which includes all the buildings
shown in the plan except the
small country or wayside station;
this can be of very simple form
and consist of the usual self-
contained building on each plat-
form, each fitted as a booking
office and waiting room. The F. 9
main central station is a struc-
ture without an arched roof, for it is best
to have every train in a garden railway out
in the open and perfectly accessible.

The platforms for this and all stations can
be modelled in concrete if preferred, and I
suggest that a tool be made to fit on and
between the rails and to be slid along to strike
the height and edges of the platforms. By
this method the long lengths can be made
parallel with rails and be perfectly weather-
proof. The tool is simply a piece of plywood
cut to the required silhouette.

All buildings can be constructed in plywood
or other hardwood and be made removable.
They can be heavily painted with white lead
and stone colour so that they may stand up
to a sudden downpour of rain; but they are
comparatively fragile and it would be better
to ensure to them a long life
than to permanently fix them
out of doors. It would be
possible to make all buildings
of concrete, but their con-
struction would involve the
maker in a tremendous amount
of work in the preparation of
moulds. Plywood will be the
best to build in and by this
is meant the waterproof
variety. Spare no expense,
but use aircraft quality when-
ever plywood is called for.

All joints, where permanent
joints are called for, must be
made with inside square
pieces to form rebates-either
squares or right-angled tri-
angular pieces, and these can
be nailed on or screwed to the
main wails with white -leaded
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paint joints-either paint or casein glue
which is much more waterproof and stronger
than Scotch glue. Whichever is used, white
lead or casein, the joints should be screwed
as well and when the building is complete
it should be painted all over with three coats
of white lead paint, the third coat having

.-Details of track

I ,E

measurements for clearance pur

raw umber with a little yellow -green tube
co'our added to give it a stone colour.

The roofs of the locomotive shed and the
goods depot can be of tiles or slates, which-
ever colour is preferred. If of tiles use
venetian red with black added. If slates
are preferred, mix black and white lead and
a little green until a green -grey slate tone is
obtained.

All of the drawings in Fig. to are to a
uniform scale, which scale has been added.
From this it will be seen that the central
station is a little more than if t. long and
one section is a couple of inches over 6ft. in
length. Make this of 9mm. plywood. The
goods depot is'aft. 9in. long and even the
larger signal box has a length of r gin., so
it will be seen that some good construction

III III III 1E 12

Locomotive depot

III B

poses.
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has to be put in to these buildings. The win-
dows should all be cut through the walls,
rebate strips inserted and either glass or
perspex put in. If the canopies and their
roofs over the platforms are made of glass,
the most simple construction will be to make
up the frames in metal and include the sup-
porting columns in the metal. Using angle
brass, it will be possible to provide simple
rebates into which the glass will drop. On
the island platform the columns should drop
into holes, but on side platforms the frames
may well be screwed to the building.
The Signals

The signals, the rigging of the operating
wires, and the levers and gear in the signal
boxes will be an important job. There are

four types of signal called for ;
two of them on single masts.
The " home " as at A, Fig.
The " distant " is at " B." The
" home and distant," both on the
same mast as at " C " and the
bracket signal which is shown at
" D." The bracket carries what
are really starting signals, " S,"

in one case, but they are both home signals.
One controls the points of the main line
to the terminus and the central station and -
the other is the starter from the terminal
station.

For distinction I have made all home
signals to operate in the downward quadrant;
for the all clear, and the distant, arms go to
the upper quadrant to give same indication.
In this drawing, B indicates black, W white,
Y yellow, and G green. " Y or R " means
that the glass is either yellow or ruby. V.
means vermilion. All the ironwork is

7

idi HIELUIZE Ill II

11.312amitmazt.

Goods depot

Terminal station. Two signal boxes

Fig. 10.-Elevations of buildings shown in the plan, whirls appeared last month.

Il
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Fig. u.-The various
types of signal used

on the railway.

painted black and all woodwork, except the
arms, is white. All signal arms are white
on their backs with a black band across,
which band follows the shape and position
of those on the front side.

Layout Modifications
The reader will probably wish to reduce
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the number of signals and
it will be in nearly every
case the single -armed
posts which will be
eliminated. It will merely

mean that the blocks will
be longer. There are cer-
tainly some which can,
or could, be dispensed
with. They are situated
between the top left-hand

corner and the bottom
right-hand and include
those at the crossover at
the viaduct. A total of
about seven or eight could
be cut out and still leave
sufficient lengths to the
blocks to represent correct
scale. Much depends
upon what the reader
wants, expects to get, and
is able to get on the
ground which is available.
If he can quadruple the
length and breadth of his
site he can put in the full
number of signals shown,
but many will be unable
to do so. In fact, the
great majority will be hard

pressed to get the railway
within the limits in which

I have drawn it, viz., 42ft. by 25ft.,
in which case they can, if it is not

2 much too large, compress it a little,
but if it requires compressing very
much the gradients will become too

3 steep for the engines to ascend and
haul a train and so the only thing
to do will be to have one crossover

4 only where I have shown it and have
on the right-hand side a junction of

Scale' the two lines, not one line below
5

another. This will mean that the
gradients can be less than halved
since the whole of the lines will only
have to rise, or fall, Sin. and that at
one point only : the viaduct, which
means that the whole, or nearly the
whole, of each circuit can be gradients.

-7.
Long Tunnel Alternative

It will seem a great pity to scrap the
idea of the long tunnel but the best
thing to be done, if the alteration is made,
will be to have another short tunnel in the
bottom right-hand corner of about 3ft. 6in.
in length and let the junction be open.
There will then be two junctions. If this
is done I would point out that a three -armed
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bracket signal hill be called for to deal with
three roads. What the gradient would be
would depend upon the size of 'the ground,
but if it were done on ground of the size
which I have drawn it would work out at
about I in 235. I would rather have a
fairly stiff grade at some point so that the
engines have to work hard in getting their
trains up to the summit.

Signal Boxes
There will be in each case, not only the

levers and frames, but underneath them there
will be the rods and bell cranks to the wires
leading to points and signals. Then besides
these and projecting at the backs of the
levers and below the floor of the box there
should be a locking frame of sliding bars,
which will, when a lever is pulled over, lock
all other signals and points, on the same
track, in their " on " positions and so prevent
two opposing signals or points being taken
off at the same time. Whether the reader
will make and fit such a locking frame will
be for him to decide. Obviously it will have
to be strong enough to actually lock the
levers from being wrongfully moved ; in
fact, that is what the frame is for. It is the
levers which are locked by it, so it will
have to be carefully thought out in the cases
of both boxes. It will be placed fairly high
up in each box and underneath the level of
the levers, either at their backs or in front
beneath the flooring. It would be better to
get the whole railway finished and working,
including all points and signals and then
see, after working the levers for a time,
whether a frame for locking is desirable or
necessary.

Surrounding Scenery
As a finish to the railway and its sur-

roundings grass must be set on all embank-
ments and the central lawn. Now it will
make quite a difference to the height of the
land whether turf is laid or whether grass
seed is set in the ground. My own prefer-
ence would be to sow seed using a finely -
screened earth, after sowing on a perfectly
flat surface. Small trees may be set, especi-
ally those which can be purchased of
Japanese varieties of conifers. Besides
miniature trees, little bushes of box, tiny
oak trees, etc., can be set amongst the grass,
whilst acorns may be pushed into the ground
in places. Hart's -tongue ferns, Lady ferns
and Buckler ferns may be set. There are
many flowers, both wild and cultivated,
which can add beauty and charm to your
railway and there is much to be said for
ivy on surrounding walls.

THE plants may be raised from seed, cut-
tings, grafts or layers. When they are

a few inches high they are transferred from
the nursery to pots and the shaping of the
trunk begins. Copper wire is bound loosely
round the trunk and limbs, and these are
now gently persuaded to take any shape
desired. As the trunk develops, the wire
must be carefully removed and replaced by
fresh, more loosely wound to allow for
growth. This process is repeated year after
year until the wood hardens, when it will
retain the pose permanently without the
need of wire.

Each spring the young trees are repotted
in fresh compost and the roots are quite
drastically pruned. All woody roots are cut
away and the fibre roots clipped round. The
head is then pruned till it is in perfect
proportion to the roots which are to main-
tain it. This matter of adjusting the size of
the roots to the size of the head and vice
versa is one of the most important points to
be considered. The roots of pines are never
cut, as excessive- wastage of resinous sap
may cost the tree its life. These roots are
sometimes tied in a loose knot or are folded

Japanese
Miniature Trees
How to Grow the Decorative Plants

Mentioned in the Previous Article ;

over and over the base of the trunk. The
result of this treatment is that a certain
number die, leaving sufficient to support life
but not to make growth. These trees are
kept under the closest supervision, wiring
and training being carried on throughout the
year. A weak fertiliser is given weekly
during spring and summer and great care
is exercised in watering, for they must never
be allowed to get dry. For nine months of
the year they are allowed to stand in full
sun, but in winter they should be protected
from the frost and kept under somewhat
cooler conditions than in summer.

Fully established specimens must be
repotted and have their roots trimmed every
spring, the larger trees should be similarly
treated at least every second year. A suit-
able compost consists of two parts heavy
loam or clay rubbed down till it is of granu-
lar consistency, two parts coarse river sand
and one part old leafmould. A cold green-
house is, of course, the ideal place in which
to grow the trees, but they are also useful
for room decoration. They will not tolerate
gas ; however, coal and electric fires are less
harmful, but even so, plenty of fresh air is
essential. They should be removed from
the room when the windows are closed and
the fire is alight. In summer, leaving them
out of doors overnight will go a long way
towards preserving them, especially if given
an occasional day out of doors when it is
taMing. Watering is very important and a
thorough soaking in a basin once a week is
desirable, and moderate watering in addition
whenever necessary. Spray the foliage fre-
quently to counteract the dry atmosphere
of the house. During spring and summer,
dried blood at half the normal strength will
help if given once a fortnight.
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Constructing the Tank Soil and

Water Plants : Stocking with Pond

THE modern fashion is, of course, the
electrically heated, ornamental aqua-
rium containing a variety of tropical

fish; but while this calls for a minimum of
effort and attention and is a soothing and
decorative addition to the home, there is far
more interest and excitement to be had from
the freshwater aquarium. This contains
indigenous pond life, but if desired a few
goldfish may be introduced, though, as will

Stainless steel Water snail
cover 111,5 thick Air

Water plants Fine cic.an,
2

soil 2?h,ck A'l
Glass cell Pond mud or sand

Fig. L-The disposition of soil, sand and water
in the tank.

be seen, they are liable to cause troublesome
complications.

The Tank
It is possible to buy a suitable tank,

equipped with slate sides on three sides, with
clear glass on the fourth side for purposes
of observation. These are, however, some-
what expensive, and it is possible to achieve
the same result much more cheaply and
with equal efficiency by other means. The
first requirement is a large electric battery
glass cell, of such size as the prospective
owner considers he needs or for which he
has room. Such cells are readily obtainable,
have a horizontal rectangular form (the
vertical smaller cells are not so suitable), are
made of transparent glass, are open on the
top, and are cheaper than the specially made
tank.

Reducing Light
The next step is to cover three sides of

the tank with black paper or paper black on
one side. The object of this is to reduce
the amount of light coming into the tank.
It is not sufficiently realised that fish, even
goldfish, do not like bright light, and for
this reason it is considered cruel to keep
them in perfectly open glass bowls or jars.
It must be remembered that what we are
endeavouring to do with our aquarium is to
reproduce in the home the conditions of pond
life. Observation of any outdoor natural
pond will show that bright light coming
in on all sides is never found. Consequently,
we darken the tank as much as possible for
the sake of the inmates, while retaining one
clear glass wall through which to see what
is happening inside.

Life By ERIC N. SIMONS

Soil and Sand
There are two schools of thought regard-

ing the next stage. In some aquaria the
first step is to introduce a layer of soil, or,
better still, pond mud about tin. deep at
the bottom of the tank. The object of this
is to provide adequate reception for the
water plants which are essential to the pond.
These are planted in the soil. Over the top
of this layer is placed an inch or so of fine
sand, which prevents the water of the tank
from becoming unduly muddied by the soil
and enables the fish, etc., to detect readily
the particles of food that sink to the bottom,
and consume them.

Avoid Pebbles
The second school considers that sand

alone should be used, and on top of this a
layer of pebbles. In the writer's experience
the pebbles should be avoided. They make
the tank look attractive to the eye, but they
form pockets into which odd particles of
food fall and become inaccessible. In due
course these decay and are liable to pollute
the water. Moreover, if, as occasionally
happens, some inmate
of the tank dies, its
body may fall between
pebbles and be hidden
to the observer. The
body is not seen,
therefore, and again
corrupts the water as
it decomposes. This
Is particularly likely
to happen with water
snails, which in their
black shells themselves
resemble pebble s
when they lie dead
among the stones.

Water Plants
The water plants

should not be intro-
duced into the tank
until the mud and
sand or sand alone
have been put down.
Such plants are essen-
tial because the y
provide the oxygen
which keeps the water sweet. It must
always be borne in mind that the true fresh-
water aquarium has no artificial apparatus
for oxygenating the water. The water is
kept sweet by the oxygen given off by the
water plants, and it is therefore absolutely
essential that no more life should be intro-
duced into the tank than can be supported.
Otherwise there will be insufficient oxygen
to enable the fish to breathe, and the dis-
tressing sight will be seen of their rising
to the top and gulping air, or dying (as do
the smaller fish) with great rapidity.

The aim should be to achieve a true
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balance of nature, just as in a natural pond
in the open air, and this is not by any means
so easy to achieve as it sounds. In fact the
beginner will in all probability have many
failures before he finally achieves success.
Reducing Evaporation

The owner having bedded down the
plants in their soil, water is introduced into
the tank, but sin. or Ilin. should be left
unfilled. Evaporation of water from the
surface of the tank is a continuous process,
and it is a nuisance, especially if one is
liable to be absent from home for several
days at a time, to have to keep adding water
to compensate for the loss. The best remedy
is to obtain a sheet of flat, unpolished stain-
less steel large enough to cover the top of
the tank completely, and about i/n5in. thick
or whatever may be available. This is readily
slid off sufficiently to enable water to be
added if desired or taken right off for work
done inside the tank. Additions of water
will, however, be needed but rarely, because
most of the evaporated liquid will condense
on the colder steel, and form drops that
return to the tank.

A front view of a typical domestic freshwater aquarium.

Establishing the Plants
The enthusiastic owner must not at once

introduce his livestock. The plants need
time to establish themselves before they
begin to give out oxygen in sufficient quan-
tity. Algae need time to develop and form,
and such algae play an important part in the
life of the aquarium. It is, therefore, essen-
tial to leave the tank for from two to three
weeks before introducing fish, etc.

Washing the Sand
The sand used for the bottom of the

aquarium should, for preference, be fine sea-
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sand ,or silica sand, clean and free from
impurity. Where such sand is not readily
obtainable it is possible to use builder's
sand, but this must be carefully washed
before it is introduced, to remove organic
matter liable to contaminate the water.
Many such washings may be necessary, and
ar long as the washing water comes off
muddy or dark, the washing must continue,
until only a residue of pure sand is left.

Types of Aquarium, Plants
One of the best water plants to be used

is the arrowhead (sagittaria sagittifolia),
which has arrow -shaped leaves, leafless stems,
and flowers from July to September. Pond -
weeds may be used, and duckweeds, while
other plants are the water speedwell, water
milfoil, and water soldier. Roots of these
plants can usually be bought from a dealer,
but it is much more interesting to find one's
own plants from local ponds. Such plants,
being those best suited to the particular
climate and surroundings, are likely to do
better than plants brought from other
districts.

Water Snails
The next requirement is a number of

water snails, which act as scavengers. They
steadily move up and down the sides of the
tank, feeding on the algae that give the glass
a brownish coating which makes observation
difficult, and therefore keep the inside clean
and the glass clear. They also move across
the floor of the tank removing the inevitable
debris, such as the excreta of the fish. What
is more, at the due season they lay numerous
eggs, which they deposit in jelly -like blobs
on the side of the tank, and these make a
highly satisfactory and nutritious addition
to the diet of the fish, which eat them
greedily. The snails, however, like the other
living creatures, should not be introduced
until the tank has settled down, i.e., after
about three weeks, as there will be no algae
for them to feed upon.
Stocking the Tank

We now come to the stocking of the tank,
and here a warning must be given. Nowhere
is nature more " red in tooth and claw "
than within the restricted space of an
aquarium. There are some species that are
the natural prey of others, so that to keep
them in the same tank is to ensure their
certain death. Thus, goldfish devour water -
shrimps, sticklebacks, and most fish smaller
than themselves. Beetle -larvae catch tadpoles
in their curved prongs and suck them dry.
It is much better, if one wishes to study the
habits of certain forms of pond life, to have
a number of supplementary smaller aquaria
devoted exclusively to a particular species,
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which may then live and develop without
fear of extinction. Sticklebacks are a case
in point, because one of the most fascinating
things is to see these little creatures actually
build a nest for themselves and their off-
spring at the right time of year. The
minnow is also fascinating because of its
beautiful colours at the mating season,
when it is almost a darting rainbow.

Goldfish
Goldfish are attractive from the orna-

mental point of view, but they are not in
their habits particularly interesting, and are
a menace to most of the other species put
into the tank with them. They consume a
good deal of oxygen and need a considerable
amount of food. Moreover, they are liable

Another view of the freshwater aquarium.

to a fungus disease which makes itself
visible by silvery patches on their golden
scales. If this is observed, the fish must be
removed at once, the white patch removed
by delicate rubbing with cotton wool; and
the fish kept apart until it is certain that it
has recovered. Otherwise it will infect the
other goldfish.

Fish Food
There is no need to buy expensive ants

eggs to feed these fish. Sago in the dry
state is equally nourishing and much less
expensive. Care must be taken not to give
the fish more than they can or will consume
at a time. Otherwise, the particles tend to
fall to the bottom instead of floating on the
surface, and there, almost inevitably, some
of them may fail to be eaten and begin to
decompose.

Preserving the Balance
If the correct balance is maintained, the

plants will give out oxygen, the fish and

other living things will produce carbonic
acid for the plants, the snails will do the
cleaning work, and the aquarium will be
self-perpetuating. Despite all care, however,
the precarious balance is liable to be upset
by some accident. For- example, goldfish
are liable to nibble the leaves of the water
plants and kill them, which promptly
reduces the balance of oxygen. Should the
sliding off of the tank cover produce a sour
or offensive smell from the water within, it
is a sign that the. balance is wrong and the
water is turning bad. There is then no
remedy but to remove the fish temporarily
with a fish net, taking care not to place
them in water at a lower temperature than
that of the tank. Siphon out the water with
a glass or rubber tube or a combination of
the two, clean out the tank, removing any
decomposing matter, and begin all over
again.

Avoid Rockwork
Many owners of freshwater aquaria like to

insert artificial rockwork, imitation grottos
and lighthouses, etc., in their tanks, but in
the writer's view these are inartistic and to
be avoided. They do not add to the charm
or interest of the tank; they tend to cause
complications of the type referred to in con-
nection with pebbles and they all have to
be removed when it becomes necessary to
clean out or make new plantings.

The Tank for Scientific Study
The tanks with slate slabs, bolted or

screwed together, which as earlier stated
can be bought, are not always satisfactory,
because not only are they expensive but
also they are heavy and brittle. If the
aquarium is desired less as an interesting
hobby than as a means of genuine scientific
study, then it is advisable to cover all four
sides of the glass to render them opaque, and
light from the top only, as only in this way
can true pond conditions be simulated. It
is found that even a single transparent side
of the aquarium causes restlessness in fish
which they do not show in more normal
conditions, and such restlessness is liable
to shorten their lives. Where this method
is adopted, however, the stainless steel top
cannot be used, and this has the drawback
that a coating of dust, etc., is liable to form
on the surface of the water.

Circulation of Water
To obviate this dust settlement which is

liable to have bad effects, such as reducing
oxygenation of the water, it may be essen-
tial to have some form of circulation, either
intermittent or continuous, but slight.

Hungarian Bentonite Exports
THE big export possibilities of Hungarian

bentonite are to be exploited. Hungary
is rich in this mineral, which is of great
importance as a binding agent in many
industries, including iron -founding, ceramics,
constructional engineering, rubber and lino-
leum making, dyeing, manufacturing fire-
resistant materials, and for soil improvement.

Bentonite has been found particularly suit-
able for making granular fuller's earth, which
is valuable for cleansing oils and for filtering
air and gas. Successful experiments have
also been made in clarifying wines and fruit
juices, and there is a big future for benton-
ite in the improvement of sandy soils.

Working Model of an Atomic Pile
THE United Kingdom Atomic Energy

Authority has lent to the Science
Museum a large working model showing
the " B.E.P.O." Atomic Pile, the larger of
the two pioneer atomic piles set up at
Harwell. This pile went into operation in
July, 1948, and is used for research pur-
poses and for " cooking " the radioactive
isotopes which are now so widely used in
medical research and treatment, in agricul-
tural research and in industry. The model
goes through a complete cycle of operations
in five minutes.

New British Gravity Survey
OBSERVATIONS intended to increase

scientific knowledge of the earth's
crust under the South Atlantic and Indian
Ocean are to be made from a submarine.

Such gravity surveys depend essentially
upon the variations in the swinging period
of a pendulum. Differences in the composi-
tion of the earth's crust produce differences

in the effect of gravitational pull, and there-
fore can be detected by pendulum readings.

Gravity surveys of that portion of the
earth's crust which is below the ocean can
only be made from submarines which, when
submerged, are not subject to wave motion.

Electronic Passenger Counter
PIRMINGHAM CITY TRANSPORT

DEPARTMENT is to give practical
tests to some new equipment. An indicator
unit, mounted by the rear platform of the
bus, comprises a small panel containing an
electro-magnetic counter having an illumi-
nated numeral behind an aperture in the
front panel. The numeral changes each
time a passenger enters or leaves the upper
deck. When the top deck is empty the
indicator shows the full number of vacant
seats. As soon as all the available seats are
filled, the indicator registers nought and a
" Full " sign is illuminated. The indicator
is controlled by an electronic device which
utilises a beam of light across the stairway.
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THE clock to be described is of the
synchronous type, that is, it depends
for irs working on the fluctuations

or cycles of the alternating current. The
clock will not work from direct current. It
consists essentially of two separate units,
the motor and the movement. Since there
is only one simple lever connection between
both units, and the lever may be of any
length, the motor need not be in close
proximity to the clock itself. This means
that this device is ideal for converting
existing clocks to synchronous operation.
My most successful model is at work in the
case of a grandfather clock which was
virtually beyond repair.

The reader is advised to obtain an old
clockwork movement as the basis of his
clock; these can often be obtained for a
few shillings at sales, and the larger the
better should be the rule. Old clocks have
the advantage that they are robust, both in
the case and in the gear wheels. Another
advantage in using an old clock is that the
reduction gears for the hour hand are
already in place and need no alteration.

Materials
These are simple and are readily obtained.

The following are the main items required :
A 50 -tooth cast-iron change wheel from

a lathe.
Transformer iron.
4-60z. copper enamelled wire. (38 s.w.g.).
Sheet brass about 18 s.w.g.
An old clockwork movement.
Sundry nuts and bolts and bits from the

junk box.
The wire may be obtained from Post

Radio Supplies, 33, Bourne Gardens,
London, E.4.

The Motor
This is of conventional design and is

similar in some respects to the one described
in the February issue of PRACTICAL
MECHANICS although it is considerably more
robust and has remarkable power. It is not
recommended for driving models as it works
best under continuous steady load. Its
speed is absolutely constant and the builder
has no control over this, the final speed
being dependent on the number of teeth
on the rotor. The wheel will move two
teeth onward for every cycle of the A.C.
mains. Thus on 50 -cycle mains the wheel
will move on too teeth per second. If
there are 5o teeth on the wheel the final
speed will be two revolutions per second.
This gives a steady time sequence which is
the basis of the clock. The wheel may have
too teeth, but this makes a very, large motor
with far more power than is necessary.

Construction begins with, the preparation
of the rotor. This is made from a change

nehpoly)
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Adapting an Existing Clockwork Movement to Operate
from a Synchro-motor

By T. S. JONES

wheel from a lathe. The original was a
Myford lathe wheel of 5o teeth. Having
obtained a suitable wheel, treat it in the
following manner. Remove from the teeth
about half their thickness, that is, reduce
the diameter of the wheel by half the depth
of the teeth. This gives a flat profile. Then,
with a fine warding file, clear out the lands
between the teeth until they are of square
section. Plug the hole through the middle

Rotor

Bell races

16-/B SWG. Bress

Fig. t.-Side view of motor showing
shape of laminations.

four teeth on each pole, but this is not
essential; five could be provided.

If a larger wheel (too) is used, then a
centre limb should be provided and the coil
arranged to fit over the centre limb. The
shape illustrated, whilst complicating the
winding of the coil, allows much more space
for winding than the centre limb method.
This allows for mains current to be passed
through the coil. No dimensions are given

for the motor as it
is clear that these
are entirely depend-
ent on the size of
the rotor wheel. All
that is required is a
field magnet with
poles cut with teeth
to match exactly
those on the wheel.
Size is not import-
ant. The thickness
of the laminations
should be the same
as that of the rotor.
Whilst cutting the
laminations cut two
extra from sheet
brass or aluminium.
These act as distance
pieces.

a
Coil former

Fig. 2.-End view of the
motor.

with a brass plug shrunk in and drill out
to take a in. silver steel shaft. This job
must be done very carefully. If no lathe is
available do the plugging first and the
trimming of the teeth afterwards. The
wheel must revolve dead true.

The Field Magnet
The laminations are made up from trans-

former iron and it will be a great help if
an old transformer can be split up to provide
these. E shaped laminations are ideal and
these should have the centre limb removed.
Do this carefully whilst the laminations are
held firmly in the vice to prevent their being
distorted.

Keep the laminations intact if possible,
and it is a great help if they are drilled
through with a i/ t6in. drill and riveted
together with brass wire. The shaded por-
tion of Fig. t shows the exact shape to be
cut.

The teeth are cut to be an exact match
with those on the rotor. The sketch shows

The Side Pieces
These are cut

from stiff brass sheet
and should conform
to the shape shown
in Fig. I, except
that a cutaway must
be provided in the
side pieces for the
coil former. The
side pieces should be
cut together and the

bearing hole matched carefully so that the
wheel will revolve true. The writer sweats
ball races on to the side frames to support
the rotor. As this is the only point of wear
the advantages are obvious. It is impossible
to give dimensions as these depend on the
materials available.

The laminations now have to be slung
in the side frames so that they are as near
as possible to the wheel. Drill through the

6°

Old teeth removed

Paper circle

Markings transferred
to wheel rim.

Fig. 3.-Marking and cutting the ratchet
wheels.
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frames and laminations, having positioned
the latter as nearly as possible. Now remove
the laminations and slightly enlarge the
hole through which they are to be fastened.
Reassemble the frames and tighten up
gently. It will now be possible to jiggle
the laminations slightly to close up any gap.
This gap must be as small as possible.

The Coil
This is built up directly on to the

laminations. First of all cut two end pieces

Counterweight

Slotted rocker

Oi) Crank pin6

BA. Tapped holes rank arm (any length)

Retch wheel

Paw/

Rocker lever

2-1 Reduction gear

Fig. 4.-Drive to second hand.

for the former as large as possible to fit
over the magnet without fouling the wheel.
These should be cut from stiff strawboard
soaked with shellac and allowed to dry.
These are then slipped over the laminations.
Mitreing one corner will assist this. Cut
a strip of stiff paper as wide as the centre
limb, and wind this round until a good
layer is obtained. Cement the end pieces
on to this paper, and give a good coating
of shellac or melted paraffin wax. The coil
is now ready to be wound.

The winding is best done in a lathe.
Cut two pieces of wood and slot them to
take the laminations. These are slipped
over the end and mounted between the
centres. The centre limb of the U should
be in line with the centres. Bore a small
hole in one end piece to admit the wire
and feed in a few inches of 20 s.w.g. wire.
Make one or two turns. Solder on to the
end of this the end of a reel of 36-38 s.w.g.
enamelled copper wire. The reel should be
supported in such a position that it is free
to revolve. The lathe is started on slow
speed and the wire carefully fed on to the
coil with the fingers. Take time with this to
see that the windings are smooth and even.
Stop frequently to paint the windings with
shellac, or better still separate each layer
with shellac -painted cigarette paper. Con-
tinue winding until at least 6oz. of wire
have been wound on or the coil former
is full. Finish off with a few turns of
20 s.w.g. wire as before. Then wrap the
coil with linen tape and paint liberally with
shellac. Leave overnight to dry out in a
warm atmosphere.

Final Assembly and Testing
If the required amount of wire has been

wound on the coil, it should stand mains
current without overheating. The frame
of the motor should be earthed before test-
ing. Assemble the laminations as before,
with the coil now in position and the
laminations adjusted to give the smallest
possible gap between them and the rotor
wheel. The screws should then be
tightened fully and the motor mounted on
to a temporary base. As a precaution the
writer assembled a small bayonet -capped
socket in series with the motor, and carried
out the first tests with S.B.C. lamps in
series. This was finally incorporated in the
finished job as the motor was far too
powerful for the job in hand. It will stand
mains current easily, but the powerful force
acting on the rotor causes needless wear on
the bearings. Finally a 15 -watt miniature
lamp was 'used -and this gave just the
necessary reduction so that the motor worked
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beautifully with no trace of noise. A
suitable resistance, of course, could also be
used.

When starting the motor it' is necessary
to spin it by hand at approximately the
correct speed.

Once started it should be allowed to run
itself in for several hours. This does not
appear in theory to be necessary, but in prac-
tice has been found so. The motor should
make no noise except possibly for a very
faint humming and it can revolve in either
direction. If it does prove to be noisy
tighten up the screws holding the lamina-
tions or mount the motor on small rubber
feet. A hollow base should not be used as
it acts as a sounding board.

June, 1955

The Clock Movement
Assuming that an old clock has been

obtained, remove all the works except for
the hand assembly and 12-1 drive for the
hour hand. This is left intact. Also, of
course, the original dial may be used. The
movement is extremely simple. It consists
essentially of two ratchet wheels actuated
by pawls moved by rocking gears and eccen-
tric drives. First, the ratchet wheels ; these
are cut from the existing gears in the clock.
One should already be found on the driving
spindle to the minute hand, and this one
should be used. The other one may be
fitted in any convenient position where a
second hand, if fitted, will go. This second
gear is the one driven by the motor.

Both gears are treated in an exactly similar
way. Start by removing all the gear teeth
until a smooth wheel is left. Sixty ratchet -
shaped teeth are cut in this as shown in
Fig. 3. This is not so difficult as it sounds.

Rocker lever

Hag- hand wheel

Second hand
Driving cam wheel

Fig. 5.-Drive to hour hand.

From a piece of paper cut a circle a little
larger than the wheel and mark off on this
6o radii at equal intervals of 6 degrees. Now
push this paper circle over the spindle until
it rests against the wheel and then carefully
mark off these intervals on the rim of the
wheel. Now, using a suitable needle file,
cut the teeth into the wheel. A rough
drawing of the final layout should be made
so that the maker will be able to decide the
disposition of the rockers to ensure that the
teeth are cut in the right direction.

The 2-I Reduction Gear
The drive to the first wheel is taken from

the motor. Note that if a rotor wheel of
5o teeth has been used it will be necessary
to fit a 2-I reduction gear as shown in Fig. 4.
From the larger wheel of this reduction gear
the drive is taken by a simple crank as shown
in Fig. 4, actuating a rocker. The rocker
bearing consists of a tube soldered on to
the side frame through which the spindle
passes. Thus one end of the drive is out-
side the clock frame and the other end inside.
A rocking lever is fitted to the outside and
this has a number of holes drilled along
its length and tapped 6 B.A. These holes
allow for adjustment of the throw of the
rocker. Fig. 4 makes this arrangement clear.
On to the inside of the spindle a short
length of rod is fitted. This rod should
have the end slotted and drilled to accommo-
date the pawl as in Fig. 4.

When the motor is started this pawl
should move forward and backward suffi-
ciently to move the ratchet wheel one tooth

forward. Adjustment should be made to
achieve this on the rocker lever. If the
spindle of the ratchet wheel is very free in
its bearing the pawl will draw the tooth
back again. To prevent this either tighten
up the bearings (if these are adjustable) or
fit a small springy piece of metal to bear
gently against the wheel rim. This wheel
should now revolve once per minute at inter-
vals of one second.

The second wheel attached to the minute
hand spindle is driven in a slightly different
manner. A simple crank is not possible due
to the fact that the drive is not taken from
the end of the spindle. However, the solu-
tion is quite simple. The drive is taken
from a specially shaped cam attached to
the driving spindle. This cam operates a
rocker device very similar to the previous one.
The lever this time rests on the face of
the cam, which should be provided with
side pieces to prevent the lever sliding off.
Fig. 5 shows how this is achieved. This
wheel should revolve at once per hour at
intervals of once per minute. The reason
for the special shape of the cam is that if
a simple cam were to be used, the full move-
ment to register one minute would occupy
only about zo seconds. The backward
movement of the pawl would result in an idle
period on the minute hand. The clock is now
ready for final assembly and testing. A
faint ticking should be heard from the second
hand wheel as the counterbalanced pawl
moves across the wheel. Apart from this, the
clock should be virtually silent.

General Notes
The foregoing description is of necessity

somewhat lacking in detail ; so much depends
on the particular wishes of the modeller that
it is difficult to give hard and fast dimen-
sions, and a number of details can only be
worked out on the actual model. The writer
is of the opinion that it is much better
to convert an existing clock than to create
an entirely new model. This is of course
quite possible, but the extra work involved,
especially in the finger gear assembly with
its hollow shaft and compound gear trains,
is hardly justified by the results obtained.

The clock is readily adaptable and could
be adapted to the master and slave type by
a very simple conversion. Instead of a direct
drive to the rocker from the motor a make
and break device is fitted to the reduction
gear of the motor and an electromagnetic
relay operates the rocker. This one motor
could of course operate any number of move-
ments. This system would be valuable where
a motor of lower power was constructed to
work from a low voltage transformer.

Another interesting fact is that in most
cases the striking mechanism of clocks is
usually actuated by the finger assembly and
this would remain unaltered. It would still
have to be hand wound. The writer is
experimenting with the possibility of using
a small motor through a powerful gear train
to wind up the striking weight. This could
be operated by a contact brought into opera-
tion when the weight reached the bottom of
its travel and thrown out when the weight
was returned to its normal position. Thus
the present electric grandfather clock would
be fully electric even to the date recorder.

Model Boat Building
6th Edition

By F. J. CAMM

5/-, By post 5/6
From GEORGE NEWNES, LTD.,

Tower House, Southampton Street,
Strand, W.C.2
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Details for Converting and Fitting a Ford Motor Engine

in an Inshore Fishing Boat By M. F. LEVETT

BEFORE commencing to install the
engine in the boat, convert it to run
on T.V.O., either employing a pro-

prietary conversion set, or the method set
out in PRACTICAL MECHANICS for November,
1954.

Whilst no hard and fast rules can be laid
down regarding the fitting of the engine into
the boat, the recommended method is to fit
the engine and gear box in a steel frame
using the standard mounting points. This
frame can then be bolted to the boat. Care
must be taken that the weight of the engine
and gear box is spread over a fairly large
area, otherwise the combined weight and
torque will damage the hull. In the interests

Hull

Universal joint
(standard Ford

shaft)

Screw

Fig. 1.-Screw shalt with one universal joint.

of stability, mount the assembly as low in
the boat as possible, leaving just enough
room to enable the starting handle to be
operated. The starting handle will require
shortening, and two suitable brackets to
guide the handle in the starting dog must
be fixed to the steel frame, which can be
extended to accommodate these.

The normal Ford engine is designed to
operate with the top of the cylinder block
paralle'-in all directions-with the ground,
or, in this case, the surface of the sea.
Depending on the shape of the boat, so must
the supporting framework be designed to
allow this.

The clutch may be retained, either as it
exists, or the pedal can be removed, and a
suitable lever substituted-this may be more
convenient. The gear change lever can be
shortened to fit in with the general layout,
or bent to a more convenient shape. Take
care to fill the gear box with the right quan-
tity (one pint) of the correct oil, such as
" Castrol " ST gear oil; drain and refill every
40o working hours.

The Shaft
The drive from the rear end of the gear

box will be angled, requiring one, or two,
universal joints. If the screw shaft can
project from the hull at an angle, one univer-
sal joint will suffice (Fig. s). If as in Fig. 2,
then two joints will be required. Where
the single joint drive is used, it may be
possible to employ the standard Ford uni-
versal joint and torque tube. This will
require modifying slightly, probably in the
overall length. Remove the outer casing and
pass the driving shaft through the hole cut
in the rear of the boat, and with the engine
unit mounted in the usual position, viz., one-
third of the distance from the stern to bow

up the boat, measure the length of shaft;
allow sufficient to project beyond the hull for
attachment of the screw.

The method of fixing the propeller to the
drive shaft will depend on the type of pro-
peller used; a method that has proved satis-
factory is to reduce the shaft diameter to
suit the propeller boss and running a fine
thread on the end of the shaft, securing the
propeller with a shaped nut (Fig. 3). A pin
or woodruff key should be fitted to transmit
the drive without danger of slipping.

Where it is not possible to employ the
Ford shaft, Messrs. Hardy Spicer, of
Witton, Birmingham, will no doubt be able
to supply a suitable item from their range of
agricultural shafts; it would be advisable to
get into touch with them.

The Waterproof Bearing
The rear bearing (Fig. 4) has three func-

tions to perform, viz., transmit the propeller
thrust to the boat, support the shaft, and
keep the water out. This type of bearing
is cast in two pieces, with fixing lugs to suit

Fig. 2.-The screw shaft with two universal
joints.

Shaft
Key Nut

Fine thread

=,)
Fig. 3 (Left).
-A method
of fixing the

propeller.

the shape of the hull at the rear. Phosphor -
bronze is suitable for this application, and,
the longer the bearing-within reasonable
limits-the better. For the lubrication two
screw -down lubricators are satisfactory; use
a high melting point waterproof grease, such
as " Mobil " hub grease. Give each greaser
one half turn every operating hour.

Propeller Size
As so many variable factors enter into the

calculation of propeller sizes, trial and error
is the best way of finding the particular size
and type of screw to use. An approximate
idea may be obtained by comparing boat
sizes, taking note of the engine and screw
sizes; a simple calculation will give a size to
start with. For example, if a particular boat
has a 20 h.p. engine driving a x zin. screw,
then a to h.p. engine can be expected to
operate successfully with a 6in. screw, assum-
ing the pitch remains the same.

Having decided on the approximate size
of screw, experiment on the water, the plan
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being to obtain a reasonable speed with
about half throttle, and the engine running
easily. If these experiments are carried out
using second speed on the gear box, first
and third gears will give a wide selection of
speeds. Reverse gear, being only used for
manoeuvring, need not enter into the ques-
tion, unless it is desired to have a fast
reverse; in such a case, conduct the experi-
ments in bottom gear.

A small control panel will be required. On
this mount the ammeter; fuel gauge, water
temperature gauge, starter motor pull, choke
control and ignition switch.

The battery and ignition coil require
placing in a dry and accessible position.

Cooling Pump
For sea -water cooling, fit a small centri-

fugal pump between the cylinder block water
inlet and the sea -water inlet in the boat's
side, driving the pump by Vee belt in con-
junction with the dynamo, making a triangu-
lated drive. The pump speed may be varied
by using different sized pulleys, this again
will require some experiment. The cooling
water outlet (top of cylinder block) leads
directly to the sea, above the water -line.
Depending on the position of the pump in
relation to the water -line, provision for
priming may be required.

To obtain control of the engine speed, a
motor cycle type of handle bar control level
is advised --the B.S.A. ignition control lever
is ideal for this purpose. Couple to the
throttle arm by a Bowden cable, using a
suitable cable stop and throttle return
spring.

Greasers

Thrust rings

Shaft

Phosphor
bronze

Hull

Screw

Engine
Annular grooves about rti deep

Fig. 4.The propeller shaft and its waterproof
rear bearing.

Finally, cover the entire assembly with
well -ventilated, easily detached coverings,
but leave the sump as open as possible, to
keep the engine oil temperature to a safe
figure.
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Front view of the puppet
theatre. The wing spacer is

not shown.

THE art of puppetry
can be traced far
back into history and

was certainly practised by
the ancient Egyptians.
Hand or glove puppets are the simplest form
of puppets, and consist of a solid head,
hollowed to give access to the index finger,
and a garment which covers the hand,
attached to the neck. The thumb and middle
finger are inserted into two " arms," which
form part of the garment or glove, and by
manipulating the two fingers and thumb,
movement of a limited degree is possible.
Glove puppets have neither the mobility nor
grace of marionettes, but are well suited to
witty dialogue and slapstick comedy ; their
simplicity of control and ease of construction
make them ideal for use by children. Puppets
are used in some schools, for they not only
help considerably to make children conscious
of their speech, but also give great scope in
the exercise df the. imagination when develop-
ing small plays. In addition, the making of
fresh puppet characters and backcloths to
suit new plays enables children to apply their
knowledge of needle. and card-
board work and painting to some
practical purpose.

The puppet theatre is con-
structed in two sections and bolted
together with four coach bolts.
This system was adopted to facili-
tate transport. If any reader so
wishes, the upper section only may
be made and used mounted on a
suitable table which has been
draped so as to conceal the opera-
tor's legs. Provision would have
to be made for an " elbow
shelf," which in the complete unit
is a part of the lower section, as
without it any prolonged perform-
ance would become a strain.

Framework
Softwood ;in. square for the

upper and tin. square for the lower
section - was . used. All essential
measurements are shown in Fig. t,
though these need not be rigidly
adhered to, providing the stage is
at such a height above the floor
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that the operator can sit comfortably while
manipulating the puppets.

The foot of the lower section is sufficient
to prevent any tendency to tilt forward. The
three uprights are let in to the foot as shown
and four L -brackets fitted at " x " to give
added stability.

All joints other than on the foot are
halving joints. One woodscrew in the centre
of each joint is sufficient to hold the frames
secure, and if care is taken to drive these in
on the one side they are later covered and
hidden from view.

The wings shown in Fig. t are made to
fold back so that the theatre will pack away
into as small a space as possible and when
opened are set at an angle of about 45 degrees
to the front. They are secured to their respec-
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Wing Brace
A 3ft. Tin. length of Sin. x tin. softwood

is laid across the top of the wings (when
opened to their correet position) near the back
and marked off and cut so that its ends finish
neatly at the same angle as the sides of the
wings. Cut the heads off two Sin. wood -
screws and with a hacksaw make a screw-
driver slot in the shank of each. These are
then driven into the ends of the brace so as to
act as pins which will coincide with corre-
sponding holes drilled to take them in the
top of the wings. The brace also acts as a
support for the backcloths on which various
scenes are painted.

Stage Shelf
A shelf is required to project in front of

the proscenium so that any objects used by the
puppets in their acts can, if desired, be put
down in view of the audience. A sin. strip
of 3 -ply, cut to the width of the stage aper-
ture, is of ample strength. A rim of bin.
half -round or quadrant moulding is necessary
along the front edge and ends to prevent any
objects rolling off. Before fastening down
the moulding with panel pins, a hole should
be drilled and countersunk in each front

aoM
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Fig. 5.-Head pattern-scale approximately
half size.

footlights. The shelf is drilled and counter-
sunk at each end and centre along the back

Full Constructional Details Including Curtains and Backcloths, and Details for Making

tive sections by stout brass hinges, two to
each wing, which are fitted across the back,
there being no necessity for sinking them
flush with the framework.

Two Sin. lengths of tin. square softwood
are attached by woodscrews to the lower sec-
tion as shown at " y " in Fig. 1. These carry
the " elbow shelf " described in a later
paragraph.

When the wings are fitted, the upper
should be clamped to the lower portion and
holes drilled where shown by dotted lines in
Fig. r, to take four Sin. coach bolts. The
holes in the top section are then enlarged
slightly with a round file so that location of
the bolts (held by their squared shanks in
the bottom section) is made easier. The
typical square nut supplied with such bolts
is sufficient to hold the assembled framework
quite rigid when taken to finger tightness.
Washers should be placed under the nuts.

"-Screw eyes through which strings pass
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Fk. 4.-The curtains. When the handle " A" is drawn
down, the curtains are raised diagonally. The screw
eye, by which the operating strings are attached to " A,"
is slipped over the pin " B " to keep the curtains open.
The weights " C," held behind cloth patches, ensure the

curtains returning to the closed position.

By E. J. WILKINSON

corner and two fin. BA bolts inserted and
fastened from underneath with nuts. The
moulding then conceals the heads of the
bolts. The bolts themselves are to carry two
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Fig. i.-The upper and lower sections of the framework.
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edge so that it can be
attached to the bottom
edge of the stage with
woodscrews.

The Footlights
To keep these a

reasonable size two
t5 -watt sewing mach-
ine bulbs were used,
connected in parallel.
The interested reader
may wish to con-
struct his own reflec-
tors from sheet metal,
though for the original
two tins were utilised
and served well. Fig.
2 gives a good idea of
how the tins were

Fig.2(Above)
-Footlight
for attaching
to stage shelf.

Fig. 3 (Right).-Elbow
shelf bracket.

treated. The completed reflectors are held
in place at the corners of the stage shelf by
3in. strips of metal, for which purpose the
two B.A. bolts were fitted to the stage shelf.
A more convenient form of attachment for
the lamps, however, might be to bolt a
spring paper clip of suitable size to the
underside of each reflector.

Elbow Shelf
This enables the operator to rest the

elbows while the puppets are performing
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and must consequently be adjusted to a
level which suits the individual. It must
also be easily removed so as to allow the
folding of the theatre when it is not in use.
The shelf measures 2ft. 3, -'in. by 31 -in. by
kin., to the underside of which is to be

fastened two 3in. by 3in.
iron " L " brackets.
Each bracket should have
two holes in one leg for
securing to the shelf by
woodscrews, and one in
the other leg large
enough to pass freely over
a roundhead woodscrew
(about tin. from the
angle) with a slot the
width of the screw shank
filed out towards the
bend (Fig. 3). With the
two roundheads screwed
into the blocks " y " in
Fig. t the shelf can 'then
be easily attached and
detached; Tin. from the
stage to the top of the
elbow shelf was found to
be the best height, but
by simply altering the
positions of the two
woodscrews in the blocks
" y the height can
easily be varied to suit
anyone-young or old!

Covering the Frame
To cover the frame-

work, stout cardboard was
used, it having the
advantage of  lightness
compared with other
types of sheeting. The
actual material was taken
from two large cartons in
which two bookcases had
been packed, and served
admirably.

At this stage it is best
to remove the wings and
stage shelf and separate
the two sections. After

Photograph of the
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placing each frame on to a sheet of
cardboard and marking round, the panels
can be easily cut and tacked with brass shoe
rivets to the woodwork. The only panel
which calls for individual shaping is that
which lies across the top of the proscenium.
It is made to project a matter of 2in. or 3in.
past the lower, top bar and can thin be cut
out to any pattern which suits.

As cardboard was used (plywood or hard-
board could be used though to the detriment
of weight and cost) it was decided to decor-
ate the theatre by wall -papering, and a most
attractive finish was produced. To ordinary
cold -water paste was added a lacing of glue -
size (which had been dissolved in hot water)
to improve its adhesive quality. The paper
was cut with a generous overlap so that it
could be turned over the edge of the frame-
work and then neatly trimmed off with
scissors. To enhance the proscenium two
shades of paper and a matching border-all
" left-overs "-were employed. The reader
will no doubt choose a finish to suit the
covering.material he adopts. The foot, wing
spacer, projecting shelf and attached foot-
lights were enamelled to suit the general
colour scheme.

Curtains
To complete the actual

theatre there only remains
the fitting of curtains. These
are made of any suitable
material, with a turnover at
the top edge to take the wire
on which they are hung, and
sewn together at the centre

top. A short length of old curtain
spring is ideal and can be held in place by
the usual hooks and screw eyes. The
arrangement by which the curtains are oper-
ated is shown in Fig. 4.

rear of the puppet theatre. The wing spacer
is not shown.
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Front view of the puppet
theatre. The wing spacer is

not shown.

THE art of puppetry
can be traced far
back into history and

was certainly practised by
the ancient Egyptians.
Hand or glove puppets are the simplest form
of puppets, and consist of a solid head,
hollowed to give access to the index finger,
and a garment which covers the hand,
attached to the neck. The thumb and middle
finger are inserted into two " arms," which
form part of the garment or glove, and by
manipulating the two fingers and thumb,
movement of a limited degree is possible.
Glove puppets have neither the mobility nor
grace of marionettes, but are well suited to
witty dialogue and slapstick comedy ; their
simplicity of control and ease of construction
make them ideal for use by children. Puppets
are used in some schools, for they not only
help considerably to make children conscious
of their speech, but also give great scope in
the exercise df the. imagination when develop-
ing small plays. In addition, the making of
fresh puppet characters and backcloths to
suit new plays enables children to apply their
knowledge of needle. and card-
board work and painting to some
practical purpose.

The puppet theatre is con-
structed in two sections and bolted
together with four coach bolts.
This system was adopted to facili-
tate transport. If any reader so
wishes, the upper section only may
be made and used mounted on a
suitable table which has been
draped so as to conceal the opera-
tor's legs. Provision would have
to be made for an " elbow
shelf," which in the complete unit
is a part of the lower section, as
without it any prolonged perform-
ance would become a strain.

Framework
Softwood ;in. square for the

upper and tin. square for the lower
section - was . used. All essential
measurements are shown in Fig. t,
though these need not be rigidly
adhered to, providing the stage is
at such a height above the floor
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that the operator can sit comfortably while
manipulating the puppets.

The foot of the lower section is sufficient
to prevent any tendency to tilt forward. The
three uprights are let in to the foot as shown
and four L -brackets fitted at " x " to give
added stability.

All joints other than on the foot are
halving joints. One woodscrew in the centre
of each joint is sufficient to hold the frames
secure, and if care is taken to drive these in
on the one side they are later covered and
hidden from view.

The wings shown in Fig. t are made to
fold back so that the theatre will pack away
into as small a space as possible and when
opened are set at an angle of about 45 degrees
to the front. They are secured to their respec-
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Wing Brace
A 3ft. Tin. length of Sin. x tin. softwood

is laid across the top of the wings (when
opened to their correet position) near the back
and marked off and cut so that its ends finish
neatly at the same angle as the sides of the
wings. Cut the heads off two Sin. wood -
screws and with a hacksaw make a screw-
driver slot in the shank of each. These are
then driven into the ends of the brace so as to
act as pins which will coincide with corre-
sponding holes drilled to take them in the
top of the wings. The brace also acts as a
support for the backcloths on which various
scenes are painted.

Stage Shelf
A shelf is required to project in front of

the proscenium so that any objects used by the
puppets in their acts can, if desired, be put
down in view of the audience. A sin. strip
of 3 -ply, cut to the width of the stage aper-
ture, is of ample strength. A rim of bin.
half -round or quadrant moulding is necessary
along the front edge and ends to prevent any
objects rolling off. Before fastening down
the moulding with panel pins, a hole should
be drilled and countersunk in each front
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Fig. 5.-Head pattern-scale approximately
half size.

footlights. The shelf is drilled and counter-
sunk at each end and centre along the back
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tive sections by stout brass hinges, two to
each wing, which are fitted across the back,
there being no necessity for sinking them
flush with the framework.

Two Sin. lengths of tin. square softwood
are attached by woodscrews to the lower sec-
tion as shown at " y " in Fig. 1. These carry
the " elbow shelf " described in a later
paragraph.

When the wings are fitted, the upper
should be clamped to the lower portion and
holes drilled where shown by dotted lines in
Fig. r, to take four Sin. coach bolts. The
holes in the top section are then enlarged
slightly with a round file so that location of
the bolts (held by their squared shanks in
the bottom section) is made easier. The
typical square nut supplied with such bolts
is sufficient to hold the assembled framework
quite rigid when taken to finger tightness.
Washers should be placed under the nuts.

"-Screw eyes through which strings pass
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Fk. 4.-The curtains. When the handle " A" is drawn
down, the curtains are raised diagonally. The screw
eye, by which the operating strings are attached to " A,"
is slipped over the pin " B " to keep the curtains open.
The weights " C," held behind cloth patches, ensure the

curtains returning to the closed position.

By E. J. WILKINSON

corner and two fin. BA bolts inserted and
fastened from underneath with nuts. The
moulding then conceals the heads of the
bolts. The bolts themselves are to carry two
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edge so that it can be
attached to the bottom
edge of the stage with
woodscrews.

The Footlights
To keep these a

reasonable size two
t5 -watt sewing mach-
ine bulbs were used,
connected in parallel.
The interested reader
may wish to con-
struct his own reflec-
tors from sheet metal,
though for the original
two tins were utilised
and served well. Fig.
2 gives a good idea of
how the tins were

Fig.2(Above)
-Footlight
for attaching
to stage shelf.

Fig. 3 (Right).-Elbow
shelf bracket.

treated. The completed reflectors are held
in place at the corners of the stage shelf by
3in. strips of metal, for which purpose the
two B.A. bolts were fitted to the stage shelf.
A more convenient form of attachment for
the lamps, however, might be to bolt a
spring paper clip of suitable size to the
underside of each reflector.

Elbow Shelf
This enables the operator to rest the

elbows while the puppets are performing
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and must consequently be adjusted to a
level which suits the individual. It must
also be easily removed so as to allow the
folding of the theatre when it is not in use.
The shelf measures 2ft. 3, -'in. by 31 -in. by
kin., to the underside of which is to be

fastened two 3in. by 3in.
iron " L " brackets.
Each bracket should have
two holes in one leg for
securing to the shelf by
woodscrews, and one in
the other leg large
enough to pass freely over
a roundhead woodscrew
(about tin. from the
angle) with a slot the
width of the screw shank
filed out towards the
bend (Fig. 3). With the
two roundheads screwed
into the blocks " y " in
Fig. t the shelf can 'then
be easily attached and
detached; Tin. from the
stage to the top of the
elbow shelf was found to
be the best height, but
by simply altering the
positions of the two
woodscrews in the blocks
" y the height can
easily be varied to suit
anyone-young or old!

Covering the Frame
To cover the frame-

work, stout cardboard was
used, it having the
advantage of  lightness
compared with other
types of sheeting. The
actual material was taken
from two large cartons in
which two bookcases had
been packed, and served
admirably.

At this stage it is best
to remove the wings and
stage shelf and separate
the two sections. After
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placing each frame on to a sheet of
cardboard and marking round, the panels
can be easily cut and tacked with brass shoe
rivets to the woodwork. The only panel
which calls for individual shaping is that
which lies across the top of the proscenium.
It is made to project a matter of 2in. or 3in.
past the lower, top bar and can thin be cut
out to any pattern which suits.

As cardboard was used (plywood or hard-
board could be used though to the detriment
of weight and cost) it was decided to decor-
ate the theatre by wall -papering, and a most
attractive finish was produced. To ordinary
cold -water paste was added a lacing of glue -
size (which had been dissolved in hot water)
to improve its adhesive quality. The paper
was cut with a generous overlap so that it
could be turned over the edge of the frame-
work and then neatly trimmed off with
scissors. To enhance the proscenium two
shades of paper and a matching border-all
" left-overs "-were employed. The reader
will no doubt choose a finish to suit the
covering.material he adopts. The foot, wing
spacer, projecting shelf and attached foot-
lights were enamelled to suit the general
colour scheme.

Curtains
To complete the actual

theatre there only remains
the fitting of curtains. These
are made of any suitable
material, with a turnover at
the top edge to take the wire
on which they are hung, and
sewn together at the centre

top. A short length of old curtain
spring is ideal and can be held in place by
the usual hooks and screw eyes. The
arrangement by which the curtains are oper-
ated is shown in Fig. 4.

rear of the puppet theatre. The wing spacer
is not shown.
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Backcloths
These consist of rectangles of butter

muslin 2ft. 9in. by 2ft. (or any thin material)
and are fastened by their 2ft. 9in. edges by
drawing pins to the' wing -spacer. The
operator sits behind these suspended cloths,
with the arms in front, elbows on the shelf,
and hands and wrists (wearing puppets) pro-
truding above the stage. The puppets are
visible to the operator through the muslin
while, with three or four thicknesses of
material, he or she is concealed from the
view of the audience. Powder paint, mixed
to a creamy consistency, is admirably suit-
able for the painting of scenes on the cloths.
Put plenty of old newspaper underneath the
muslin before painting!

Making Glove Puppets
Glove puppets can be purchased, but they

are rather expensive and are made in only a
limited number of characters. With materials
costing a few shillings plus the usual odd-
ments found in any housewife's sewing -box
-and, of course, a little patience-an entire
" cast " of puppets ' can be made and any
desired character produced.

Marking Out Puppet Heads
From a piece of thin cardboard 8in. x

2fin. (cereal packets are fine for the job)
roll a tube which will fit comfortably over
the index finger. A couple of paper clips
and an elastic band will hold the tube
together while the glue is drying.

The actual heads are produced from
stocking tops (i.e., the stockinet type of
material at the leg top of silk and rayon
stockings) and wood shavings. Fig. 5 will
give a good idea of the pattern size to be'
used when marking out the stocking top
material, which should be doubled. The
profile of the pattern can be varied to suit
the desired character, and it is worth noting
that nose and chin should be slightly ex-
aggerated when marking out, for it will be
found that these two features lose some of
their prominence dur-
ing the making
process. Sew the two
pieces of material to-
gether along the edge
of the pattern and
then cut away the
surplus cloth. The
base of the neck will
naturally have been
left open and the
head -shaped bag can
be turned inside out.
Press small wads of
cotton wool into the
nose and chin until
they are reasonably
firm and then stuff
the head with fine
wood shavings no wider than tin.
(the narrower the better). The neck
should not be filled.

Stuffing with Shavings
With the top of the puppet head

resting in the palm of one hand the
wood shavings can be pressed aside
down the centre of the head so that
the previously prepared tube can be
pushed well in. The neck material
should then be glued to the lower
end of the tube.

The head at this stage does not
look very lifelike, but the addition of
hair and painted features such as eyes
and mouth will make an enormous dif-
ference. For male characters the lighter -
coloured stocking tops may be deemed
suitable without further colouring the
head, but for females painting will be
necessary.
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Painting
First prepare a stand so that the head

being worked upon can be kept upright
while drying; a short length of dowel rod
let into a flat base will serve admirably.
Now the pores of the material must be filled
and for this gum arabic may be used. Apply
a liberal coating and allow to dry (the oven
will speed up all drying processes). For
colouring' poster paints are recommended
and should be mixed to a creamy consist-
ency. Paint the entire head and neck with
successive coats until a satisfactory finish is
obtained. Remember that the puppets are
not viewed at close quarters by the audience
and therefore an immaculate skin " is not
necessary.

The Wigs
By far the best substance for the wig is

crêpe hair; this is the material used by
actors for modelling beards and moustaches.

Wooden teeth

Green materiel

Teeth not
shown

Shoe insoles

(a)

Hinged,conceate d

wooden block (b)

Fig. 7.-Crocodile's jaws and method of holding ;
covering the jaws.

(Above). -
Red Riding

Hood.

(Right).-
The magi-

cian.

(Top left).-Toby the
dog. (Top rIght).-

Crikey the Croc.

A group of puppet characters.

It is sold in plaited lengths of various colours
and can be purchased at any theatrical
make-up counter. Half a yard, costing
rs. 6d., will serve about six puppets.

Unplait the hair for a distance of about
3M. or 4in. and frizz out. By holding the
plait in one hand and the ends of the
loosened hair in the other, and by drawing
the hands apart in a series of sharp jerks,
tufts of hair can be separated from the
whole. These tufts will look rather " thin,"
but when put in position will be most
realistic. Gum (glue is too dark and will
show through the lighter coloured hairs)
should now be applied to the head and back
of the neck and the crêpe hair pressed into
position, working from front top centre
down one side to the back of the head and
neck, and then repeating on the other side.
Baldish patches can be touched up by the
addition of more gum and small tufts of
hair. Similar treatment makes ideal beards
and moustaches. All that is then required
is a trim with scissors-unless a shaggy,
unkempt appearance is required.

The painted features require little com-
ment. Lips, cheeks, eyes- and eyebrows are
simply added with poster colours and the
desired shapes can always be worked out
on paper first.

The Gloves
The pattern shown in Fig 6 should be cut

out of paper and pinned to a double thick-
ness of material, and when complete the
glove will be large enough for the average
adult hand. (Allow for turning.)

When making a human doll, hands of a
suitable colour must be added: any piece
of pink material will do. Four of the hand
shapes shown in Fig. 6 should be cut out
and each stitched to an arm before the glove
is sewn up. When an animal is in produc-
tion, for example a dog, the arms of the glove
are simply continued into the hand shape
in the same material. Sewing up can now
be undertaken, leaving the bottom and top
of the neck open. Finally turn inside out.

Assembling Head and Glove
All that need be done here is to turn in

the neck of the glove, push the neck of the
completed head into the garment and secure
on the inside with an elastic band.

Two or three coloured buttons can be
added to the front of the glove, while
bonnets, cloaks, jackets, cardboard hats, etc.,
are easily conjured up to add diversity to the
members of the cast. If these extra clothes
are made detachable, one character can per-
form two or more parts: for example, "Red
Riding Hood " can disc-ard her red cape and
bonnet and appear as " Dolly Daydreams,"
or by' replacing with a little finery and a
crown can take the part of " Princess Rose-
bud."

Making a Crocodile
An enormous amount of fun can be added

to a show by the addition of a crocodile to
the c'".
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The basis of " Crikey the Croc." is a
pair of men's cork insoles (the type having a
felted upper surface). These should have
the heels cut off square across the instep.
If red insoles are obtainable all the better,
otherwise the white ones can be coloured by
damping and then brushing on red ink.

While these are drying, a dozen teeth can
be cut out of wood and black poster colour
applied. These are simply attached with
tin. shoe rivets pressed through the insoles
and into the bases of the teeth, which have
been previously pierced with a pricker. A
coating of glue on each tooth before attach-
ing will make them more secure. The teeth
of one jaw should be so spaced as to fall
between those of the other when the two jaws
are closed (see Fig. 7a).

A piece of softwood as thick as a tooth is
long and as long as the width of the insole
at the instep end should be stained red and
the two jaws attached to it.

Covering the completed jaws is the trickiest
part of the job: Fig. 7a shows how the croco-
dile is operated by placing the four fingers
over the upper and the thumb under the
lower jaws. The actual glove or covering
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must allow room for the hand, but at the
same time should not be slack. Only con-
stant trial as the stitching proceeds is a true
guide. Two pieces of green material r4in.
by 6in. are required. Start at the nose of
the upper jaw, turn in the material step by
step to suit the curve and stitch to the insole,
finishing off just before the block of wood
at the rear of the jaws is reached. Place
the hand in position as if operating the
crocodile, lay the material over the hand and
place upside down on the table. Get a
member of the family to mark the material
along the unstitched edge of the jaw. With
the line as a guide, cut away the surplus
material leaving enough for turning in and
stitch as before. This process is repeated
with the lower jaw. Now the edges of the
two lengths of material can be brought to-
gether as shown in Fig. 7b so that the ends
of the wood block are in the main concealed
and stitched down their length. All that
remains to be done is to sew two glass
buttons over circular patches of red cloth
to serve as eyes.

" Crikey the Croc." is a great favourite
with children.
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Additional Characters
One or two useful characters can be made

in the following way. Purchase a solid
rubber mouse and press into its underneath
side a 4in. length of stout wire turned at
one end into a loop. By holding this handle
below the edge of the stage the mouse can be
freely manoeuvred.

A large spider is simply made with soft
wire, fullness being given to head and body
by wrapping around with narrow strips of
cloth until the desired shape is produced.
Finish off by binding with a suitably
coloured wool and stitching in the eyes with
embroidery silk. A handle should be pro-
vided as with the mouse.

As a final tip, sew a small loop of tape
to the bottom back of each glove (the wire
handles have loops) and provide a series of
small cup hooks along the framework of the
puppet theatre wings so that all the pug pets
can hang ready for instant use.

The foregoing article should serve as a use-
ful guide to those who have never tackled
such a subject before, and many readers will
be able to work out interesting and amusing
variations for themselves.

Science and
By Prof. A.

A Good Question
Someone asked me the other day how it

was that when an express train comes down
the line and a trail of steam comes from the
safety valve this white cloud seems to be cut
off sharply at the last carriage.

It is that steam is invisible. The white
cloud is chiefly tiny particles of moisture and
when it reaches the rear of the train where
there is a slight vacuum the pressure is
reduced and the water particles evaporate
again into invisible steam before they are
totally dispersed.

Smaller drops of water are very interest-
ing. The pressure in a tiny drop may easily
reach 20 lb. per sq. inch or more because of
the surface tension of the " electrical par-
ticles " in the mosaic from which all matter
is constructed. It is rather imaginary, but
one might almost say that it is the release
of these vast forces which gives the
" atomic " bomb its power.

Small drops may be made to coagulate if
they are electrified. Sir Oliver Lodge made
some interesting tests in this way, having as
their ultimate object the dispersal of fog. I
wish such a plan could be applied to London,
but until we can obtain electrical energy
more cheaply the expense would be far too
great on any worth -while scale.

Many experiments have been made to pro-
duce rainstorms or their equivalent dispersal
by dropping electrified particles of sand from
aircraft or by firing vortex rings into the
clouds and here again it is a question of
scale, for at present we have not the vast
power available to interfere appreciably with
nature. Atomic energy might easily change
this and one foresees the time when bitter
complaints come from the Continent because
England has secured fine weather at the
expense of Juan les Pins.

See the Ghost
There are, of course, many ways of pro-

ducing " ghosts " effectively. One of the
most amusing is to draw in Vaseline the
picture of a skull on the back of your coat.
Only a little Vaseline is necessary and it will
easily clean off afterwards.

Now obtain a small " black -light " ultra
violet bulb, such as is used for sunshine treat-
ment, only smaller. You can sit with your

Observation
M. LOW

back to the lamp, turn out the lights in the
room and get someone to put on the ultra-
violet, which can be thoroughly screened so
that its visible light is nil. The Vaseline
" ghost " glows brightly in a terrifying
manner, but if someone switches on the
ordinary room lighting nothing is seen at all
so, of course, there can be no trickery.

An interesting little apparatus can be
made by a very much simpler plan on the
style of the old-fashioned Pepper's Ghost.
To make it you require a box, say, about
i4in. cube. In it place a sheet of glass

across the box from the
front of the edge to the
back of the opposite
edge diagonally. Behind
this glass place, for
example, a vase of
flowers (A) and have it
lit by a bright light in

- the top of the box, the
C

C

Two versions of the well-known Pepper's Ghos .
The top sketch is of a box divided diagonally,
while underneath are two views of a box
divided vertically. C is the space through which

the audience views the objects inside.

light being concealed so as not to be visible
from the front.

In the other space place the model of, shall
we say, a doll (B) with a similar light con-
cealed in the top of the box. If this apparatus
is placed at some distance from the audience,
the inside of the box being painted dead
black, you will see the flowers when the bulb
over the flowers is on, but if you switch
off this bulb and simultaneously put on the
bulb over the doll in the other box, you
will see a reflection of the doll from the
45 deg. diagonal glass. The flowers were,
of course, seen through this glass which does

not show if lighting is carefully arranged.
There are many variations. If the box

is stood on a table your friend can put his
head up into one half, while the other con-
tains a model of a donkey's nose and face.
Any simple combination of this kind will
doubtless suggest itself to you in a moment
and if you like to be very technical you can
arrange a resistance so that as one light dies
out slowly the other comes on with equal
strength.

Blushing
On the subject of this strange but now

rare faculty of blushing, I have a friend who
has equipped his dining -room with an extra-
ordinary picture. When someone tells an
after -dinner story which is a little sugges-
tive, he points to this oil painting of an old-
fashioned and charming woman and says,
" You are making my aunt blush." The face
is of a pale delicate cream, and it is a fine
painting, but as his fascinated guests look
up, a brilliant blush suffuses the aristocratic
cheeks.

The method by which this is achieved is
interesting. Among the oxides of mercury
and other metals are several compounds
which suffer what is known as temperature
change. At varying temperatures the
material changes colour. This characteristic
is used in practice for indicating tempera-
ture changes such as occur during the
hardening of steel, when more accurate elec-
trical methods are not available. It is used
in sealing some kinds of electric light bulbs,
so that the operator can tell when
the approximate temperature of the seal has
been reached.

Mixed with the paint used in the aunt's
picture is some of this substance, and behind
the canvas is a small heater resistance such
as one sees in the cigarette lighter of a
motor -car. A button is touched under the
table, the resistance becomes hot and on
comes a blush of which any ingenue might
be proud.

Do not confuse this temperature change
with the alteration in crystalline form which
takes place when certain salts of copper are
wet or dry. It is these which are employed
to give a rough indication of the amount of
moisture in the atmosphere by impregnating,
for example, the dress of a doll.

REFRESHER COURSE
IN MATHEMATICS

By F. J. CAMM
8/6, by post 9/-
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A Gas -fire Thermostat
A Home-made Automatic -control Unit

The completed thermostat

AIR temperature thermostats for the
control of gas space -heating appliances
consist usually of a wall -mounted

thermal element connected by thin copper
tube to a control valve situated in the feed
pipe of the appliance to be controlled.

As a user of radiant-flued gas fires for
domestic space -heating the writer was inter-
ested in thermal control but objected to the
unsightly appearance of such an arrangement.
Unaware that a combined unit could be
obtained (a fact also very little known in the
gas industry) it was decided to make a com-

bined unit. This is
shown mounted in the
feed pipe of a seven -
radiant fire in the
accompanying photo-
graph. The thermal
element is a thin -
walled brass cylinder,
5in. long, with an
invar rod down the
centre. The top end
of the rod is termin-
ated by a differential
screw adjustment giv-
ing a range of 45 deg.
to 75 deg. F. for
rather more than a
half turn of the top
flange. The lower
end of the rod rests
on a spring -loaded

flap valve which is closed when the air tem-
perature is above the set point on the scale.

The lower part of the device consists of
two chambers separated by a leather
diaphragm. The lower chamber passes the
gas consumed by the fire and the pressure
drop across the valve induces a slight flow
through a small orifice into the chamber
above the diaphragm which also contains the
flap valve.

If the air temperature is higher than the
scale setting the flap valve is closed and gas
cannot pass through the upper chamber back

By J. KAY

to -the outlet side. In these circumstances,.
pressure in upper and lower chambers is the
same and the diaphragm falls by gravity and
reduces the gas rate to the minimum set by
the adjustment screw projecting through the
bottom of the valve. Reduction of air
temperature causes a sufficient contraction of
the brass tube to slightly open the flap valve
permitting gas in the upper chamber to leak
through to the outlet side. The consequent
loss of pressure allows the diaphragm to rise
under mains pressure in the lower chamber
and full gas rate is restored.
 By choosing the size of the orifice connect-

ing upper and lower chambers the valve can
be made to give a sharp cut-off at set point
or to hold any ihtermediate rate between
maximum and minimum.

Doubts were entertained as to whether
there would be sufficient air movement at
near floor level to operate such a device but
results have proved very satisfactory and
appreciable gas economy effected without loss
of heat comfort.

There are no sealing glands and gas is not
admitted to the thermal element; in fact the
invar rod can be completely withdrawn if to
desired without turning off the appliance.
The only small point of criticism is a slight
susceptibility to air humidity. If the
moisture contained is above normal the point
where control commences will be a little
higher than scale setting.

Making and Showing Your Own Films.
By G. H. Sewell, F.R.P.S. 32o pages.
2zs. net. Published by George Newnes,
Ltd.
THIS book is intended to act as an introduc-

tion and guide to the general principles
of narrow-gauge film making and presenta-
tion. It endeavours to provide the answers to
the problems encountered by the amateur
film maker as regards equipment and process-
ing and actual filming techniques and projec-
tion. The author has been concerned with
making films for a quarter of a century both
as an amateur and a professional. The book
contains some 15o illustrations, mostly photo-
graphs and has, in addition to a list of contents,
a comprehensive index.

" Mine Legislation," by W. H. Prothero,
C.C.M., A.M.I.Min.E., and J. Worthing-
ton, C.C.M., II2 pages.
Price zos. 6d. Published by George
Newnes, Ltd., Tower House, Southamp-
ton Street, Strand, W.C.2.
THIS book has been specially written to

meet the requirements of mining students
and colliery officials intending to sit for the
Mine Deputies Examination, the Colliery
Under -managers Examination or the Colliery
Managers Examination, for certificates of
competency issued under the authority of the
Mines Qualifications Board.

It comprises a selection of questions,
together with answers, which have been set
at past Mines Qualifications Board Examina-
tions. These questions have been chosen by
the authors as being those most likely to be
unaffected by the contents of the new Mines
and Quarries Act, which will, of course,

0 contain some new material and new General
Regulations, and which, it is expected, will
be in operation at some future date not earlier

than 1956. For the guidance of students and
mine officials, relevant information from the
Coal Mines Act, 1911, and the general Regu-
lations made under that Act, have been given
in the answers.

Such subjects as mine administration and
the duties of mine officials, storage and the
use of explosives, winding and hauling equip-
ments and roof supports, ventilation, safety
measures and first aid, mine access and
transport, as well as illumination, safety lamps
and electricity, are included. -

Taking Care of a Car. By E. P.
Willoughby. 55 pages. 2s. net. Pub-
lished by Temple Press, Ltd.
THIS handy little book is the second in a

series of five and is concerned, not with
the curing of troubles, but wikh the things
a motorist should do to avoid tase troubles.
It is designed to meet the requilitorients of the
ordinary motorist. It contains an index and is
well illustrated.

The Shipmodeller's Workshop. By R. K.
Battson. Ss pages. Price 3s. 6d.
Published by Percival Marshall.
THE information contained in this book is

primarily on workshop practice relating
to the building of ship models. The principal
components of a ship are described in
alphabetical order, information with sketches
being given regarding both materials and
construction technique.

Jet Engine Manual. By E. Mangham and
A. Peace. ' 533 pages. zos. 6d. net.
Published by George Newnes, Ltd.
AS the title suggests, this little book will

be of special interest to those engaged
in  the operation and maintenance of turbine
aero-engines. It is in " question and answer "
form and contains some useful photographs
and diagrams. Chapter 1 deals with the
constructional, mechanical and functional
details of turbo -jet and turbo -prop engines
and there is a chapter explaining nearly too

terms and abbreviations. There are sections
on fuel systems, lubrication and starting
systems, controls and, operation, and engine
testing, also a chapter on installation. The
final chapters deal with fault diagnosis and
component inspection and useful facts and
figures.

Practical Armature Winding. By A. H.
Avery. zoo pages. Price 3s, 6d. Pub-
lished by Percival Marshall.
THIS book, dealing with the practical side

of the subject will appeal to those
interested in designing small generators and
fractional h.p. motors. It sets out to help the
reader to avoid pitfalls and to obviate expen-
sive trial and error methods. Diagrams and
photographs are included.

1 10.11.0
Articles required

THE Editor is prepared to consider
articles submitted on the sub-

jects listed below. Each article should be
not more than 2,000 words in length and
be accompanied by a list of materials,
sources of supply, clear rough sketches,
and photographs where possible.
Articles should be clearly written or
typewritten on one side of the paper
only, with iin. lines and adequate
spacing between the lines for sub- :
editorial marks and corrections.

Articles must be original and all
materials must be readily available.
Articles are required on :-

Radio -controlled models.
-Aquarium fitments and accessories.
Power -driven model aircraft.
Full-size Boat Construction.
An underwater Camera.
Making A Sun -ray Lamp.
Home Workshop Equipment.
Household Equipment.
Photographic Equipment.

S

I

A..,  .10.110.6.61.0 So .
it
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DO YOU PROCESS GLASS ?

403

will make a better job of it.

We designed them from our own experience of what's needed -

and they are used in any number of factories

and industrial glassware.

producing chemical

For full details write to:

STONE -CHANCE LIMITED, * Lighthouse Works, Smethwick 40, Birmingham.

* The same people who make the " Flamemaster".

NEW
OtIR 1955 SOPA-HANDBOOKt-, "THE HOME CONSTRUCTOR"*

20
CIRCUITS

76
PAGES

FOR 2/6 ONLY
incorporating these star

attractions
*20 CIRCUITS. -S uperhets.

Seta. Amplifiers. FeederUnits. Test Equipment, etc.*SUPERHETS.-Full construe -Lionel details, supa-simwiring
diagrams

and point-to-point
diagrams for building superhets,

*COIL PACK. -Full construc-tional details for building asuperhet coil pack.
*CAR RADIO -Full construc-tional details.
*BATTERY CHARGER, com-

plete details for building aCHEAP CHARGER.
*RADIO GEN-Pages of informa-tion. Resistance Colour Code,Formulae, and " know-how."
*RADIO CONTROL -General in-

formation and list.
*RADIOGRAM- Constructors'

list.
*CATALOGUE -Profusely illus-

trated catalogue and price list.
of components, receivers, hooks,
Wolf Cub Home Constructorequipment. Xacto. Tools, etc.

YOU CAN'T GET BETTER
VALUE ! IT'S TOPS !

*" The most helpful book in theTr"
SEND 2/6 FORad r. YOUR COPY

TODAY !And, of course,
COILS offer iron-dust cored COILS offer outstanding

value at 3/- ea. 10-30, 16-50, 30-75,
75-200, 190-550. 800-2,000 metres.Aerial, H.F. or Osc.

SUPACOILS (Dept. M.6)
21, Markhouse Road, London, E.17

'Phone KEYstone 0896.

ast4e44 POWER WORKSHOP
More power operations
than any other
Do -it -Yourself equipment

ENTIRELY NEWT
100 page Cub book
of Profitable Pleas-
ure 350 Illustrations,
77 designs, etc.

Price 5/6

Cub
1/4"

Electric
Drill

£5.12.6

It's simply amazing the number of
operations you can perform with

Cub equipment -turning, drilling,
planing, sawing, fretwork, sanding

-and an ever-increasing list
of many others. You can start
with a Cub Electric Drill and
build up a complete workshop
at easy pocket money stages.
Sold by all good Tool Dealers

Write for folder
PROFITABLE PLEASURE

WOLF ELECTRIC TOOLS LTD.
PIONEER WORKS. HANGER LANE. LONDON. W.5

6 MARLCO 9
KNURLING TOOL

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

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

W. H. MARLEY & CO., LTD.,
Eng.T Dept.,New Southgate Works,
105, High Rd., London, N,11.
Telephone : ENTerprise 5234/5578

HIGHSTONE UTILITIES
Soldering Irons. -Our new streamlined
iron is fitted with a pencil bit, 200;250 v.
50 watts, 1116. Standard Iron with adjust-
able bit, 200/250v. 60 watts, 13/6. Heavy
Duty Iron, 150 watts, 18!6. all post 6d.
These Irons are guaranteed, and all parts
are replaceable.
Meters. -20 amp. 211n.. M/i. 12/8 : 15 v..
2110.. mic.. 9;8 ; 150 v. 21n.. Mc.. 10/- ; 3.5
amp., 2in., T.C.. 61- : 4 amp.. 2lin., T.C., in
case with switch. 9/13 : 100 IVA. 2in.. role.,
7/8, all post extra. Meter Movements.
Units with 2-500 microamps, 7/-, Post 1/-.
Bell Transformers. - These guaranteed
transformers work from any A.C. ma ins
giving 3. 5 or 8 volts output at 1 amp.,
operate bulb, buzzer or bell. Will supply
light in bedroom or larder. etc., 9/-. Similar
Transformer but output of 4, 8 or 12 volts,
12/6. Both post 8d. BELLS for use with
either the above or batteries, 6/-. post 8d.
BUZZERS, 3/9. or Heavy Duty, 4/6, post 5d.
Ex-R.A.F. 2 -valve (2 volt) Microphone
Amplifiers, as used In 'plane inter -corn.,
in self-contained metal case can be used
to make up a deaf aid outfit, intercom-
munication system, or with crystal set.
complete with valves and Fitting Instruc-
tions, 20/-. Post 2/-. Useful wooden box
with partitions to hold amplifier. 21- extra.
Ditto, less valves, 10/-. Hand Micro-
phones, with switch in handle and lead,
5/6. Tannoy 7/-. Similar instrument, mov-
ing coil. 816. All post fkl.
Mike Buttons (carbon), 2!-. Moving Coil
4/6. Transformers, 5/-. All post 4d. each.
Sparking Plug Neon Testers, with vest-
pocket clip. 3/3, or with gauge, 3/6, post 3d.
S.B.C. Neon Indicator Lamps, for use on
mains to show " live " side of switches, etc.,
3/6, post 4d. Neon Indicator, complete
with condenser, pencil type, with vest-
pocket clip, 7/6. Post bd.
Crystal Sets. Our latest model is a real
radio receivbr, fitted with a permanent
crystal detector. Have a set in your own
room, 12/6. post 8d. Spare Permanent
Detectors, 2/- each. When ordered separ-
ately. 2/6 with clips and screws, 2/10, post
3d. Headphones, brand new, S. G. Brown.
G.E.C.. etc., 23/- and super -sensitive, 30/- a
pair. Headphones in Good Order, 6/-.
Better Quality, 7/6 and 10/-. Balanced
Armature Type (very sensitive), 13/6.
All post 11-. New Single Ear -Pieces, 3/6.
Bal. armature type, 46 (two of these will
make an intercom. Set). Ex-R.A.F. ear-
piece), 2/6. post 4d. (All Headphones listed
are suitable for use with our Crystal
Sets.) Money refunded if not completely
satisfied,

HIGHSTONE UTILITIES
58, NEW WANSTEAD, LONDON, 11.11.
New illustrated List sent on request with
ljd. stamp and S.A.E. Letters only.
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I.C.S. TRAINED MEN
are in Greater Demand
than ever-Maximum production
depends on high technical skill, such
as that acquired by the I.C.S. Students
TENS OF THOUSANDS MORE TRAINED
MEN ARE URGENTLY NEEDED NOW
-BUT THERE IS NO WORTH -WHILE

PLACE FOR THE UNTRAINED

Ambitious men everywhere have succeeded through
I.C.S. Home -Study Courses. So also can you.

The man with an I.C.S. Training in any one of the subjects
listed below knows it thoroughly, completely, practically.
And he knows how to apply it in his everyday work.

Accountancy
Air Conditioning
Architecture
Architectural Drawing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry and Joinery
Chemistry, I. Sr 0.
Civil Engineering
Clerk of Works
Coal Mining
Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice
Electrical Engineering

Electric Power, Light-
ing, Transmission
Traction

Eng. Shop Practice
Fire Engineering
Foremanship
Fuel Technology
Heating and Ventilation
Hydraulic Engineering
Illumination Eng.
Industrial Management
Machine Designing
Machine -Tool Work
Maintenance Eng.
Marine Engineering
Mechanical Drawing
Mechanical Engineering
Mining Engineering
Motor Engineering
Motor Mechanics

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

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

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

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

If you need technical training, our advice concerning your work and your
career is yours for the asking-without obligation. Let us send our special

free booklet on the subject in which you are specially interested.

The successful man DOES to -day what
the failure INTENDS doing to -morrow.
Write to us TO -DAY Dept. I 69B, I.C.S.,

71, KINGSWAY, W,C.2.
----- CUT HERE

INTERNATIONAL
CORRESPONDENCE SCHOOLS
Dept. 1698, International Buildings, Kingsway, London, W.C.2.

REDUCED SUMMER TERMS : This coupon will save you money

Please send me free booklet on

Name Age
(USE BLOCK LETTERS)

Address

Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney. Egypt : 40, Sharia Abdel Kkalek
Sarwat Pasha, Cairo. Eire : 3, North Earl 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 : Dept. L.,
45, Shortmarket Street, Cape Town.
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You can save money by laying your own floors with these amazing plastics.
They can be laid over almost any surface.

POLYFLEX-POLYVINYL
This revolutionary plastic floor requires no mixing or keying. It comes in
handy cans ready to lay with a trowel. It has a beautiful marbled finish
that forms as you spread it ! It is GUARANTEED not to crack, lift or
craze. Many colours available.

POLYFLO
Here is a plastic you can apply with a brush ! It's not a paint, but a REAL
PLASTIC floor. Just think, a different colour in every room of your
home ! Ideal also for surrounds, window sills, table tops, shelves, etc.
Easy to keep clean, it will not crack, lift or discolour. Costs far less than
lino.

ri4323,
ewrvssr

GOOD HOUSEKEEPING INSTITUTE

GUARANTEJES
REMO MONET 00 PERACE.F141

IF RUM (011FORMIII en DIE

InSTINTES STP110003

WRITE FOR DROCNURE
ABOUT THE FLOORING
YOU REQUIRE . . .

POLY
FLO

kook,06

FROM : THE SURFEX FLOORING COMPANY,
(Dept. P2), 48, HIGH ST., CAMBERLEY, SURREY

---R HIGH SPEED LITHE

 Fourteen Spindle Speeds from 25-
2,150 rpm.

 Clutch Control to Drive Unit.
 Large Boring Table ; to carry

Rear Toolpost.
 Attachments available for Taper

Turning, Dividing, Milling,
Repetition Turning, etc.
3!, Centre Height. 19" Between

Centres.

MYFORDSUPER - T-
HIGH-SPEED LATHE

MYFORD ENG. CO. LTD. BE ESTON. NOTTINGHAM, ENG.

MAKE MONEY - making casts

with VINAMOLD
A grand spare -time occupation

WITHOUT any previous experience you can mass
produce any object, from a chessman to a candlestick,
statuette or model ship, in plaster, resin, concrete, etc.
... with " VINAMOLD " the flexible mould that gives
the BEST results. Easy to work, can be used over and
over again. Needs NO special equipment, provides a
profitable and enjoyable spare -time occupation with
minimum outlay.

Write for full details and instructions. Also avail-
able : Illustrated booklet describing " VINAMOLD,"
methods of heating and melting, preparation of models
and moulds, etc. Price 1/6 post free, from :-

VINATEX LTD. (Dept. P.M.3), CARSHALTON, SURREY
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Frequency and Phase Converters
The Use of Synchronous Induction and Static Frequency Converters and the Phase Converter

FREQUENCY converters are sometimes
required in order to provide a particular
frequency for some special purpose,

such as to supply high -frequency motors, or
in order to link together two systems which
operate at different frequencies. Such a change
of frequency can, of course, be effected by
using an A.G. motor, which operates on one
frequency, to drive an alternator which
generates A.C. of the required frequency.

Synchronous Frequency Converters
A synchronous motor could be used as the

driving unit, since the speed of such a motor
is directly proportional to the frequency of its
supply. The speed of a synchronous motor,

Pin r.p.s., is equal to -
P

where f is the frequency

of the supply, in cycles per sec., and P is the
number of pairs of poles for which the
machine is wound. The frequency of the
voltage generated in an alternator is equal to
P x N, where N is the speed in revs. per sec.
at which the alternator is driven. Thus, if
there is a slight change of frequency of one
of two systems which are linked by means of a
synchionous motor -alternator there will be a
corresponding change in the frequency of the
other system.

This direct relationship limits the possible
changes of, frequency which can be made by
means of a synchronous motor -alternator of
this type, since the two machines are directly
connected together.

TABLE t

Change of
Frequency Speeds (r.p.m.)

25 to 40 300: 150: I00

25 to 50 1,500: 750; 500

25 to 6o 300: 150: 100

40 to 5o 600: 300: 200

40 to 6o 1,200: 600: 400

so to 6o 600 : 300 : 200

Table i (above) shows the possible changes
of frequency which can be effected with
directly -coupled machines at the various
speeds. A synchronous motor can be used as
an alternator, consequently two such coupled
machines can be used to transfer power from
an A.C. power system operating at one fre-
quency to another power system operating at

3-phaser.--
supply

Field
coils

Exciter

C

By J. L. WATTS

another frequency in either direction. Elec-
trical power is then drawn from one system
and converted into mechanical power in the
synchronous motor, which mechanical power
is converted into electrical power in the
alternator. Losses at both stages of the con-
version tend to make this type of converter
rather inefficient.

When a synchronous motor is run on load
the voltage applied to its terminals leads the
component of voltage required to overcome
the generated e.m.f. on load, largely due

Fig. 2.-Three-phase and single-phase voltages.

to the inductance of the windings, the angle
of phase difference depending on the load.
On the other hand, the generated e.m.f. of
a loaded alternator leads the terminal voltage.
Since the phase of the generated e.m.f. in a
machine depends on the position of the
armature windings with respect to the field
poles at a given instant, it follows that if two
such synchronous machines of a frequency -
converter set are directly coupled together,
the corresponding armature conductors of the
two machines should not pass the magnetic
centres of the poles simultaneously. This
can be arranged by coupling two rotors of
the frequency converter by means of a rigid
coupling having a certain angle of displace-
ment between the rotors.

Load Control of a Synchronous
Frequency Converter
With such an arrangement, however, the

coupling would only have the correct angular
displacement for one particular value of load,
and the set could only transfer power from

,a Aux(.
'° transformer

Regulating
resistor

0000 \-
Stator

Field windings

Synchronous
motor

Stator

Two-way
switch

Rotor'

Induction machine

Fig. 1.-Connections of a synchronous -induction frequency converter.

3 -phase
output

Slip rings

one particular system to the other. One way
of overcoming this drawback is by arranging
that the stator of one machine can be turned
through a small angle by means of a rack and
pinion. By turning the stationary armature
of one synchronous machine forward in the
direction of the revolving field magnets a given
armature conductor is acted upon by the field
a little later than before, thus retarding the
phase of the generated e.m.f. In this way the
machine can be made to operate as the motor
of the frequency converter, increased dis-
placement increasing the load.

If the stator is racked in the opposite
direction to that of the revolving field magnets
the phase of the generated e.m.f. will be
advanced, and  the machine will act as an
alternator. With a given relative setting of
the stators of the two'coupled machines both
can also be made to function as synchronous
motors, fed from the respective power
systems, the machines taking from the busbars
just sufficient power to run them unloaded.
Load can thus be transferred from one power
system to the other by turning the stator of
one machine in one direction or the other.

We may consider the case of a 1,2oo r.p.m.
synchronous frequency converter used to link
together two power supply systems having
frequencies of 4o and 6o cycles per second
respectively. The machine connected to the
4o -cycle supply will be wound for 4 poles,
whilst the machine connected to the 6o -cycle
mains will be wound for 6 poles to give the
same speed. We will assume that the phase
angle between the generated e.m.f. and the
terminal voltage of the alternator on load is
12 (electrical) degrees, with 15 (electrical)
degrees angle of lag of the generated voltage
of the synchronous motor. The number of
geometrical degrees of displacement to provide
a given displacement of D electrical degrees is

equal to DP' where P is the number of pairs of

poles in the machine.
Thus, if the 4o -cycle machine is motoring

the stator displacement of this machine will be
15

7.5 geometrical degrees, whilst the stator
2

displacement of the alternator must be 12

3
geometrical degrees, giving a total displace-
ment of 11.5 geometrical degrees between the
stators. Thus, for reversal of power with the
same terminal displacement the stator dis-
placement of the 6o -cycle machine, which will

then be motoring, will be -15=5 degrees. The
3

stator displacement of the 4o -cycle (alternator)

will then require to be 7=6 geometrical
degrees, giving a total displacement of II
degrees in the opposite direction. Thus the
stator settings for transfer of power in opposite
directions are not equidistantly spaced about
the neutral position.

Two power supply systems which are con-
nected together by means of a synchronous
frequency -converter must have a constant
ratio of frequencies. If the load on one system
increases considerably there will be a tendency
for the frequency of that system to fall slightly.
A considerable amount of power will then
pass through the frequency -converter from the
other system to allow the alternators on the
heavily -loaded system to accelerate slightly
to raise the frequency of this system. It is,
therefore, important that the rating of a
synchronous frequency -converter shall be
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sufficiently high to deal with such a transfer
of power without damage. The rating of such
a frequency converter should not be less than
one -fifth of the rating of the smaller system.
Such a set may be started from either system
by methods common to other synchronous
motors, i.e., auxiliary motor, auxiliary wind-
ing, etc.
Induction Frequency 'Converters

Induction motors can also be used as
frequency converters. If a definite ratio
of input to output frequency is required
the frequency converter may consist of a
synchronous motor coupled to an induction
machine such as a slip -ring induction motor.
For instance, if it is required to obtain a
133.3 cycle supply from 5o cycle three-phase
A.G. mains, a so cycle synchronous motor
would be used, which might have six poles

000to run at i,000 r.p.m., i.e., -

t - r.p.s. If
6o

the stator winding of the induction fre-
quency converter is fed from the same
frequency as the synchronous driving motor,
i.e., so cycles per second, a magnetic flux
will be created in the induction machine which

will rotate round the stator at r.p.s.,
P

where P is the number of pairs of poles for
which this machine is wound. Thus, if the
induction machine is wound for to poles the
flux will rotate round the machine at to r.p.s.

If the synchronous motor drives the rotor
of the induction machine in the same direction

as the rotating flux at - -000 r.p.s., the rotor
6o

conductors will cut the rotating flux at

r6°9 - to) r.p.s. E.m.f. will be generated
o

in the rotor conductors at a frequency which
is equal to the product of the rotor speed
(r.p.s.) with respect to the flux, and the
number of pairs of poles. Thus the rotor

e.m.f. will be at 5 (1 000 to) cycles per
second, or 33.3 cycles per second. On the
other hand, if the rotation of the flux
of the induction machine is reversed by
reversal of the connections to two of the
stator terminals, as indicated in Fig. t, the
rotor conductors will then cut the rotating

flux at (10006o'
'

' to) r.p.s. The generated

e.m.f. of the rotor windings will then be
mooequal to 5 ( to) or 133.3 cycles. By
6o

using a machine having a suitable number of
poles power can thus be drawn from the
rotor windings of the induction machine by
means of slip rings and brushes. The voltage
may be controlled by varying the current
input to the stator windings of the induction
machine. With this converter set there is a
definite ratio between the input and output
frequencies for each direction of flux rotation.

Where a definite relation between the input
and output frequencies is not essential, as
when a high -frequency output is required
for one or more high -frequency motors,
the driving motor may be an induction motor,
such as a squirrel -cage motor. The output
frequency will then fall slightly on increased
load due to the inherent " slip " of the
induction motor. Such converters were
described in the article on " Polyphase
Induction Motors " in Practical Engineering
dated January 8th, 1954. Commutator
frequency -converters are also available, as
described in the article on " Polyphase A.C.
Commutator Machines " in Practical En-
gineering dated August 7th, 1953, and
September 4th, 1953.

Static Frequency Converters
Mention may also be made of a static

frequency -converter which consists essen-
tially of a specially designed transformer.

A transformer depends for its action upon the
alternating magnetic flux produced in its
core by alternating current through its
primary windings. This varying flux is
linked with the secondary windings on the
core and induces an alternating voltage in
the secondary windings, the ratio of primary
to secondary voltages being approximately
proportional to the number of turns in the
respective windings. Normally, a transformer
is designed so that the core does not become
saturated with magnetism, thus the flux is

Fig. 3.-Two-phase and single-phase voltages.

approximately proportional to the primary
voltage, as is also the secondary voltage.
The frequency of the output voltage will then
be the same as that of the input voltage.

However, in a static frequency -converter
both an A.C. and a D.C. supply are used to
produce the magnetic flux. By suitable

IrSingle -phase input
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design the magnetic flux can be made to
vary between a certain maximum value and
zero, instead of between equal values of
opposite magnetic polarity as in a normal
transformer. The core is designed so that it
becomes saturated with magnetism as the
A.C. voltage reaches peak value in one
direction. The voltage induced in the
secondary windings depends on the rate of
change of the flux linked with these windings,
whilst the polarity of this voltage depends on
whether the flux is increasing or decreasing.
As the flux rises from zero to its saturation
value voltage is induced in the secondary
windings in one direction. When the core
becomes saturated the flux will become
constant and no voltage will be induced in
the secondary winding. As the primary
voltage and flux fall voltage will be induced
in the secondary windings in the opposite
direction. Thus the secondary voltage
passes through one cycle in half a cycle of the
A.C. input, giving an output at twice the
input frequency. An additional winding is
used to neutralise harmonics which tend to
distort the wave form from sinusoidal, the
output of this converter being at twice the
input frequency. These static converters
have little application in practice, however.

Phase Conversion
It is sometimes required to convert the

number of phases of an A.C. supply. A three -

June, 1955

phase supply of voltage V between the phases
can, of course, be used to supply single-phase
loads of the same voltage which are connected
between phases of the supply, as indicated in
Fig. 2. If the neutral point of the three-phase
supply is available single-phase loads at a
voltage of -

V
can also be supplied between the

13
phases and the neutral. Similarly single-phase
loads can be fed from the outers of a two-
phase supply at a voltage V, or at ,-V between

the outers and neutral, as shown in Fig. 3.
It is sometimes desirable to obtain a fairly

high single-phase current, as for arc welding,
from a three-phase supply in such a way that
the load is drawn from all three phases rather
than from single-phase. For this purpose a
three-phase to single-phase static trans-
former is occasionally used, although this
does not place a balanced load on the supply.
A transformer may also be used to convert
three-phase to two-phase or vice versa, or
three-phase to six -phase, etc. However, in
this article we are mainly concerned with
electro-mechanical conversion devices rather
than with purely electrical ones.

The Phase Converter
Phase conversion can, of course, be effected

by using a motor having the same number of
phases as the A.C. supply to drive an alter-
nator having the required voltage at the
required number of phases. Single-phase can
also be converted to three-phase, three-phase
to two-phase or vice versa, etc., by means of
a rotating machine called a phase converter.
,The operation of this machine depends on
the fact that if one phase of a polyphase motor
is supplied with single-phase voltage after its
rotor has been brought up to speed, electro-
magnetic action in the motor will produce a
magnetic flux which revolves round the stator
at synchronous speed. This flux will induce
voltages in the stator windings of exactly the
same phase relationships, and almost the same
value, as if the windings had been fed with
polyphase voltages. In this way a three-phase
induction motor can be used as a single-phase
to three-phase converter, as in the article on
Polyphase Induction Motors in Practical
Engineering, April 9th, 1954. Similarly if
one phase of a two-phase induction motor is
fed with single-phase voltage, and the rotor
is run up to speed in some way, the voltage
induced in the open phase of the stator wind-
ings will differ by a quarter of a cycle from that
applied to the other phase of the windings.
A Single-phase to Three-phase Converter

Fig. 4 shows the general arrangement of a
phase converter used to supply a three-phase
motor from a single-phase supply. A single-
phase transformer is used with a tapping E
from approximately the centre point of, the
secondary winding. One stator winding A -A'
of the two-phase converter is connected across
the secondary winding of the transformer ;
whilst the other stator winding B -B' is con-
nected between the mid -point of the secondary
winding and the third terminal of the three-
phase motor. When the phase converter is
running the voltage induced in the winding
B -B' is a quarter of a cycle (90 electrical
degrees) out of phase with the voltage at the
secondary terminals C -D of the transformer.
The number of turns in the winding B -B'
can be made such that the voltage induced

in this phase is V3- of the voltage between the
2

terminals C -D, to give three-phase voltages
at the motor as indicated in the vector
diagram Fig. 5. In practice auxiliary con-
nections are made to compensate for the
inductance effects of phase A -A' and, in
order to maintain balanced three-phase
voltages when the motor is loaded, the
tapping may be shifted slightly from the
mid point E.
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RECOMMENDED TOOLS on
THE BEST TERMS

FOBCO STAR 0-lin. BENCH DRILL, Fitted Jacobs
Chuck, A.C.S.P.

PEDESTAL MODEL, AS ABOVE

SELECTA 6in. BENCH GRINDER..,

SELECTA 4in. D.E. PORTABLE GRINDER
BROOK I/3rd GRYPHON MOTOR, A.C.S.P.

BLACK & DECKER lin. UTILITY ELECTRIC
DRILL

WOLF CUB 1, in. ELECTRIC DRILL
BRIDGES lin. ELECTRIC DRILL ...

BLACK & DECKER Sin. SANDER POLISHER ...

BURNERD MODEL 30M. CHUCK, 4in. 3 -jaw
G.S. for direct fitting M.L.7 lathe ...

AS ABOVE, BUT " GRIPTRU " MODEL 130M.

ZYTO 32in. x 12in. BENCH LATHE ...

ZYTO Sin. x I6in. EENCH LATHE ...

..

Cash Monthly payments
Price Deposit 12M 18M 24M

E37. 4.3

£42. 7.1

E17. 5.0

£8.10.0

E8. 4.0

E6. 4.3

E7. 2.1

f3. 5.0

£2. 0.0

£1.14.0

56/8 38/1130/2

63/9 44/3 34/5

25/8

II/II
II/11

1.5.19.6 £1. 9.6 8/3

£5.19.6 LI. 9.6 8/3

£7.10.0 E1.15.0 10/6

E8. 7.6 £2. 0.0 11/8

L8. 6.9 E2. 0.9 11/7

£10. 7.0 £2.17.0 13/9

L28.12.0 £5.12.0 42/2

£35.15.0 £6. 5.0 54/1

MYFORD M.L.7 LATHES and accessories. MYFORD SUPER 7 LATHES and accessories.
MYFORD M.L.8. WOODWORKING LATHES and accessories.

All MYFORD products are available on our well known OUT OF INCOME TERMS.
crated literature gladly sent.

Illus-

All carriage paid out (mainland only) unless otherwise stated. All goods despatched
fully insured against loss or damage in transit.

" THE
CHOICE OF

EXPERIENCE "

A. J. REEVES & CO.
416, MOSELEY ROAD, BIRMINGHAM, 12

Grams : " Reevesco, Birmingham," Phone : CALthorpe 2554
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RADIO SUPPLY CO. (Leeds) lid
(DEPT S )

. 32, The Calls, Leeds, 2
Terms C.W.O. or C.O.D. over El. Postage 1/- extra under 10/- :

1/6 extra under E2 2/- extra under £3.
All Goods guaranteed. Catalogue 6d. S.A.E. enquiries.

CONVERT YOUR BATTERY
RECEIVER TO A.G. MAINS.

R.S.C. BATTERY CONVERTER
KIT. A complete kit of parts for the
construction of a unit which will
replace both H.T. Battery and L.T.
Accumulator where 200-250 v. A.C.
Mains supply is available. Outputs
fully smoothed are 120 v., 90 v., 60 v.,
40 mA, and 2 v. at 0.4 a. to I amp. for
all normal Battery Receivers. Only 48/9.
Or assembled ready for use 8/9 extra.
R.S.C. BATTERY SUPERSEDER
KIT. -All parts to assemble a unit
(housed in metal case approx. 51 x 4 x
lAin.) to replace H.T. and L.T. Batteries
in ALL DRY RECEIVERS when mains
supply of 200-250 v. A.C. is available.
Outputs fully smoothed 90 v. 10 mA.,
1.4 v. 250 mA. For 4 valve sets only
35/9, or ready for use 42/6.
BATTERY CHARGER OR 12 V.
D.C. SUPPLY UNIT. For Electric
Train. Assembled in strong steel case.
Will charge 6 v. or 12 v. battery at I

amp. For mains 230-250 v. 50 c/cs. 19/6.
R.S.C. BATTERY CHARGER KITS.
-For A.C. mains 200-230-250 v. opera-
tion. Kit comprises Mains Transformer,
F.W. Selenium Rectifier Fuses, Fuse -
holders, etc., and Louvred Black
Crackle Case.

6 v. or 12 v. 2 a.... 31/9
6 v. or 12 v. 4 a.... ... 49/9
Supplied assembled and tested, 6/9 ex.
C.S.C. FILAMENT TRANS-
FORMERS. -Primaries 200-250 v.
A.G. 50 c/s 6.3 v. 1.5 a., 5/9 ; 12 v. I a.,
7/11 ; 6.3 v. 2 a., 7/6 ; 12 v. 3 a., 17/6
6.3 v. 3 a., 9/9 ; 24 v. 1.5 a., 17/6 ;

0-4-6.3 v. 2 a., 7/9 ; 6.3 v. 6 a ., 17/6.
R.S.C. CHARGER TRANS-
FORMERS. -Primaries 200-230-250 v.
A.C. 50 c/s 0-9-15 v. I., a., 11/9 ;

0-9-15 v. 6 a., 22/9 ; 0-9-15 v. 3 a., 16/9 ;

0-9-15 v, 4 a., 18/9 ; 0-4-9-15-24 v. 3 a.,
22/9.

R.S.C. 6 V. OR I2 V. BATTERY
CHARGER.
For normal A.G.
mains input 200/
230/250 v., 50
c/cs. Selector
panel for 6 v. or
12 v. charging.
Variable charge
rate of up to
4 AMPS.
Fused, and with
6 amp. meter. Well ventilated metal
case with attractive crackle finish.
Guaranteed for 12 months, 69/6. Carr.
2/6.
HEAVY DUTY BATTERY
CHARGER. -For normal 200/250 v.
A.G. mains input. To charge 12 v.
battery. Variable charge rate of up to
10 amps. Fitted Meter and Fuses.
Guaranteed 12 months. Carr. 7/6.
£6/19/6.
PLESSEY 3 -SPEED MIXED AUTO
CHANGER. Takes 7 in., 10 in. and
12 in. records, standard long playing.
Crystal Pick-up with Duo -point sapphire
stylus changed from standard to long
playing position by simple switch
movement. Limited number. Brand
New, cartoned, at only 10 gns., plus
carr. 5/-.
H.M.V. LONG PLAYING RECORD
TURNTABLE WITH CRYSTAL
PICK-UP (Sapphire Stylus). Speed
330 r.p.m. For A.C. mains 200-250 v.
Limited supply. Brand New Cartoned.
Perfect. Only E3/19/6. Plus carr. 5/ -
(Normal Price L8 approx.).
AMMETER.-G.E.C. 2 in., M/c 0-5
amp., 11/9,
SELENIUM RECTIFIERS
2/6 v. a. H.W. 1/9
6/12 v. A, a. H.W.
6,12 v. I a. F.W. (Bridge)
6/12 v. 2 a. F.W. (Bridge) 9/7
EX. GOV. ACCUMULATORS
(NEW). -2 v. 16 A.H. with Non -spill
Vents, 5/9.

MODEL IT
FIRST...
with

`Plasticine
Regd.

IF YOU WANT to see the
mechanical snags in any-
thing you are making, try
modelling it in " Plasticine '
first. You'll save time and
trouble by unforeseen fac-
tors. " Plasticine " was used
in an experiment on making
the three coupling links for
railway carriages from one
block of steel. Besides
experimental models it can
be very useful for holding
screws in position, picking
up nuts dropped in inaccessi-
ble places, or securing wires
during testing. There are
dozens of ways in which
"Plasticine" can be useful to
you -get some to -day and
see how it can help you. It
is available in sixteen
colours.

HARBUTT'S
PLAST.!CINE LTD.

Bathampton, Bath,
Somerset

TAKE UP PELMANISM
And Cultivate Your Natural Ability

oft A N TN every
1 man and4 .1* woman are

AikAl certain quali-
ties alreadyairV oped or
being devel-

x awaiting de -
AND v409\" velopment.

Social life
and the exi-

gencies of earning a living develop
these qualities, but sometimes
slowly and often unevenly so that
whilst there may be progress in one
direction there is stagnation and
frustration in another. The
Pelman Course is designed to
quicken the development of all
qualities and aptitudes, the more
significant of which are :

--JUDGMENT - SOCIAL -EASE
-INITIATIVE --DECISIVENESS
--WILL-POWER -SELF-CONTROL
--OBSERVATION --CONCENTRATION
--PERSONALITY -SELF-CONFIDENCE

AND A HOLD -FAST MEMORY

HOW TO LEARN LANGUAGES
The Pelman Languages Insti-
tute teaches French, German,
Spanish and Italian, without transla-
tion. Write for particulars and
specimen lesson of the language that
interests you, which will be sent
gratis and post free.

Reduced fees for H.M. Forces.
Pelman Languages Institute, A'

130. Norfolk Mansions, Wigmore St..
London, W.I.

Pelmanism develops these quali-
ties quickly, and permanently.
They become habitual processes
manifesting themselves smoothly
and evenly, and largely without
conscious effort.

The Pelman Course is taught by
correspondence only. There are
no classes to attend. The problems
of each Pelmanist are considered
separately by highly trained, sym-
pathetic instructors. Under this
understanding system, even the
most timid gains self-confidence.

Reduced Fees for Her Majesty's Forces.
(Apply for Services Enrolment Form.)

The Pelman training for success-
ful living has been proved by over
a million men and women of every
type and calling.

Send for Free Book

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

PELMAN INSTITUTE
130, Norfolk Mansions,

Wigmore Street, London, W.1
WELbeck 1411/2

Established over 50 pears.
PELMAN (OVERSEAS) INSTITUTES. DEBLI:
10, Alipore Road. MELBOURNE: 396, Flinders
Lane. DURBAN : Natal Bank Chambers
(P.O. Box 1489). PARIS : 176, Boulevard
Ilaussmann. AMSTERDAM: Prinsengraeht
1021,

WATSON'S SPECIAL OFFERS

PETTER
2.75 h.p.

ENGINES
£22.10.0

Carr. 12/6
Single cylinder air
cooled engines
Type A.S. Unused
or slightly used,
tested and with

Three Monti's' " Same -as -Maker's "
Guarantee.
MINE DETECTORS. -A fine article with
hundreds of uses for detecting concealed
metal objects. £4/10/-. Carr. 10/-.
LENS UNITS. -Consisting of two lin.
lenses in 2in. brass focusing mount with
adjustment- 2in. overall. 14/6. Post 1/-.
FLEXIBLE LEADS.-20ft. length, four
conductors, T.R.S. 3/- each. Four for 10/-.
Post 1/3.PRESSURE
GAUGES. - 0-150Ib.
per square inch. Lum-
inous remote reading
with approx. 2011.
copper tubing and
banjo connections.
8/6. Post 1/6.
SERVO MOTORS. -
Suitable for hydraulic
or vacuum operation.
Approx. 1ft. x 4in.
overall. Price 14/6
each. Post 2/4.
VACUUM PUMPS. Beautifully made to
A.M. Specification. Size approx. x
44in. Outlet ;in. 30/-. Post 2/-.
AIRCRAFT LAMPS.-7in. diam., easily
converted to car or spotlights, matt
black finish, 8/6 each. Post 2/-.
SIGHTING TELESCOPES.-24in. over-
all. Precision built. 2.3/6 each. Post 2/-.
BARGAIN PARCEL OF AIRCRAFT
INSTRUMENTS. -Containing One Alti-
meter, Air Speed Indicator, Rate of Climb
and Three assorted instruments. Six in all.
Amazing value at 29/6. Post 2/4.

Send Stamp for List.
EASTERN MOTORS, Aldeburgh, SUFFOLK

Pharr s I.
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1,0004100 Steel and Brass Precision Screws as used on instrument work, mostly
steel, sizes 2, 3, 4, 5, 6, 7, 8 B.A. various standard type heads. This is a really useful
bargain. 4 -gross ass. 4/9 the lot, in tin box, postage 6d. Just think -precision screws
at a penny a dozen. 5 lots 21/, post paid. 20 lots 23/10(0.

50,000 Steel Grub Screws, precision cut threads, not cheap rolled type. Sizes 0, 1,
3, 4, 5, 7 B.A. 3 gross ass. 3/6. in tin box, postage 6d. -6 lets n. post paid. 20 lots 22/10/0.

200 H.S. Morse Taper Shank End mills. No.1 shank I", 5/, 5/16%5/6 1". 7/6 each.
No. 2 shank 9/16", 101- ; f", 121- : i". 12/- each. Also straightehank H.S, ; 5/- ;
r,7/6 10/- ; 1', 12/6 each.

500 sets 13/16" dia.. split dies, 1", 5/32", 3/16", 7/32", 1" Whit., 7/6 per set, taps to suit in
either T., S. or P., 4/3 set ; 3 sets. 12/-. Die stock, 2/9. Adjustable tap wrench. 213.

1,000 U.S. long straight shank twist drills, 3/64" to 7/64" die.. C'-6" long, 3 ass., 5/-
approx. 7/32" and 9" die., 6" andr long. 5/- the two : 9/64" dia. 11" long. 9" flute length, 3/6
each ; 2" dia.. 10' long, 8" SI, 4/6 each ; 19/64" dia., 9' long, 7" 1.1., 4/8 each.

500 thin Side and Face Cutters, If" hole. 5" dia., 3/32", 1", 1" thick, 25/- each. 6" dia.,
7/32", 5/16" thick, 30/- each. 7" dia., 3/16', 7/32" thick, 35/- each. 8" dia., 3/32", 5", 5/32",
3/16" thick, 40/- each.

50 pairs small H.S. Side and Face Cutters, 2" dia., 5/16' thick, r bore. Teeth cut on
face e one cutter right side, other cutter left side. Very useful, cheap. 15/- pair.

150 No. 2 Morse Taper Socket Extensions, 8' long, comprising No. 2 morse taper,
ground finish at one end and No. 2 morse taper internal at other end, worth 15/- each,
clear 5/- each.500 High Speed Side and Face Cutters, 21" dia., 1' hole, .", I". 8" thick, 10/- each ;r dia., 1", t" thick, 15/- each ; 31" dia., 5/16", 4", 4^ thick. 17/8 each ; 4" dia.. 1', 1" thick,
25/- each. All 1" hole.

500 Sets Figure and Letter Punches for steel marking, size gift, figures, 5/-,
letters 15/- per set.1,000 B.A. Hand Taps. Sizes 0, 2, 4, 6 B.A. in tapers, seconds or plugs, 1/- each. 10/9
per doz., any size or sizes.

60 Heavy Duty Ball Races, I' bore, I" dia., I" wide, two ball races in one, 4/- each,
7/8 pair.50 High Speed Shell End Mills, 2" dia., 11" wide, worth 62/-, clear 151- each ; ditto,
21" dia., 28" wide, 20/- each.

1,500 H.S. Morse Taper Shank Twist Drills. Brand New. Firth Speedicut, Balfour
Capital, etc. This is an opportunity to secure a really good range of sizes at about a
quarter of fractional size cost. No. 2 Morse Shank, 14 mm., 4/6.: 16 mm.. 5/- : 17 mm.,
5/6 : 17.5 mm., 18.5 mm., 6/- each ; 19 nun., 20 mm.. 20.5 mm., 21.5 mm., 6/6 each ; 22 mm.,
7/- each. No. 3 Morse Shank, 23.5 mm., 24 mm., 24.5 mm.. 8/- each ; 25 mm., 26.5 mm
91- each ; 27 mm., 27.5 mm., 101- each ; 28 mm., 29 mm.. 29.5 mm., 11/- each. No. 4 Morse
Shank, 40 mm., 30/- each. We strongly advise our clients to secure a stock as early as
possible.This is a H.S. Milling Cutter Bargain. All 1' bore, 3'-31' dia., r-i' thick, including
side and face cutters, 'plain and angle cutters. A most useful lot for any tool room.
6 ass. for 50/-. The present maker's price of the cheapest cutter in this selection is 40/-.
You must get this lot, remember you get same on approval against cash.

300 H.S. Counterbore Drills, 13/32" dia. pilot drill. 1" counterbore drill. No. 1 M.T.
shank, 7/6 each.

2,000 Small H.S. Twist Drills, approx. 1/32"-3/32". 4/- doz. ; approx., 1/16-"I", 7/8 per
doz. approx. 9/32'45/32e six for 10/-.

All items brand new. £1 orders post paid. Prompt delivery. Inspection by appoint-
ment only. All items sent on approval against cheque or P.O. Refund without question
if any item returned.3,000 Circular Split Dies, 1" dia. cutting I% 5/16', I". 7/16", i" Whit., B.S.F., also brass
thread. 26 thread all sizes and American N.F., 121- per set of 5 sizes ; 2 sets, 22/8 ; 4 sets,
42/8. Taps to suit, 9/3 per set, either taper or second or plug. 1" die -stocks, 5/- each ;
3116" to 1" tap wrenches. 12/8 each.

1,000 H.S. Slitting Saws, 21" dia., 1" hole, .011S .019",.021", .024S .027", .029', .039", .040",
.056" thick. Actual value 10/- each, clear 3/9 each. Six ass., £1.

1.000 Hand Reamers, 5/16" and 0". 3/6 each.
1,000 High Speed Inserted Blades Expanding Reamers, 17/32" to 19/32", 14)- ; 9/16'

to 2', 181-.: 11/16" to I", 17/6 : r to 31132". 18/8 ; 31/32' to 19", 22/6 each.
LIM High Speed Parting Off Tool Blades. Eclipse brand : 11/16" x 3/32" x 5' long,

5/- each ; 13/16" x 1(16" x 6" long, 5/- each ; 15/16' a 3/32" x 6" long, 8/- each.

7,000 Pratt & Whitney, circular split dies, superior quality precision ground cutting
edges, 1316" dia., suitable for machine or hand use. Sizes : 2, 4, 5. 6 B.A., 8/6 Der set.

5,000 Ball Races, r bore, r r thick, 4'. pair : r bore, I" 7/32" thick, 4./- pair ;
6 mm. bore, 19 mm. o,d., 6 mm. thick, 4'- pair ; 9 mm. bore, 23 mm. o.d., 8 mm. thick,

pair ; i" bore, i" o.d., 7/32' thick, 5%. pair.
419Any LOT. Five lots, 22/8.2 H.S. Tap or Reamer. Fluting Cutters, 11" dia., I" hole,

r and 3/16" thick, worth 7:6 each ; 8 assorted Centre Nail Pin and Belt Punches, total
value 1216 ; one H.S. Tap or Reamer Fluting Cutter, 21" dia., 4" thick, i" hole ; one 1"
H.S. Hand Reamer, worth 10'-. Every item a good bargain.

500 Sets Metal Figure Punches, nine punches 0 to 8, the six is used reverse for nine ;
size 5/64", 6/6 set, worth 15,- ; ditto, i" size, 816.

2,000 Files, 4' to 6' flats, half -rounds, rounds, squares, warding assorted, cuts, good
general lot; 1016 doz. ; three doz., 23/8.

600 Circular Split Dies, B.T.D. make 21" dia., 1.", r, 1" Whit.. I" Gas ; worth 11/ -
each. Clear 7/8 each ; new 21" die -stock to suit, worth 30/- each. clear 101- each.

200 Boxes A to Z Steel Letter Stamps for marking metal 5/64' size, 17'6 set ; ditto
i" size, 22'6 set, worth treble this price.

2,000 Straight Shank End Mills, size 1", 5'32-, 3116", 7/32". 1".5/16", list price 30/- set,
handy bargains, 15/- set : also 0", 5/16", r ditto, 12/8 set, all in makers' wrappings.

50011.5. 90'0 Countersinks, body 9' dia., teeth cut to point. An essential tool for any
workshop using c/s screws. Gift 5/- each.

1,000 Bevelled Wood Chisels, handled, 5/16'. I". i". 1". 5", 1". Actual value
37/6. Gift 25'- set.

3,000 High Speed Routing Cutters, straight shank, two lip, as used for cutting slots
in wood, sizes 4", 1' dia.. clear 4/- each.

1,003 ToolmakerS' Needle Files, good assortment of shapes and cuts, worth 1/9 to
2/6 each. 12/6 doz.

200 Ace Dial Gauges. 21' face, reads to 0.03.1", plus and minus, very useful instrument
worth 60', gift 45/ -.

300 High Speed Straight Shank End Mills, i' dia., 10/- each.
10.000 High Speed End Mills Straight Shank, 3/32" to 3/16" dia., some with teeth

cutting both end but not standard sizes, clear 5 assorted, 10/-.
200 Cast Steel Circular Saws for Wood, 4" dia., 8/- each ; 6", 10/- ; 13/6 ; 10",

18/- ; 12". 24,, Larger sizes. Prices on application.
1011 doz. 6. Three square Saw Files, 10/6 per dozen.
1,000 H.S. Taper Pin steamers, 7/32" size, 5'- each. Also Nos. 5, 6, 7. 8, 9, 5/- each.

301- set of 7.
500 H.S. Angle Cutter as used for milling teeth in slitting saws and milling cutters.

Actual value £3 each. 21' dia.. 1" hole. Clear 25/- each.
400 H.S. Milling Cutters and Angle Cutters, 11,2" dia., I" hole, 4 ass., 22/6. Useful

bargain.
103 H.S. Slotting Cutters, 5" dia., 3/16' thick, 1" hole, 12/8 each.
tow Semi High Speed Centre Drills, Slocombe brand, 5/13" body dia., 3/32" point,

116 each, 16,6 per doz.
20,000 Small High Speed Milling Cutters, various shapes and styles. We want to

clear these quickly, 12 assorted 151,
809 Small Rotary Files, 3;32" shankS, various type heads, another clearance line,

4/9 20peo Lradrogee.
E spending Reamers, 3-11116" to 3 i" capacity. 4' overall length, micrometer

index, worth about £10 each. Ten super high speed blades, a gift 10/- each, cheap enough
to use the blades as toolbits and make the body into expanding mandrel. Postage 2/ -
extra for this item even with £1 order.

500 Carborunduni Grinding Wheels, 61' dia.. 6' thick, rhole, suitable for drill or
tool grinding. 3;9 each ; three for 8/6, cheap enough to bush to suit your spindle, postage
2/- extra. Also 5" dia. cup wheels, hole, 4/9 each.

300 High Speed Gear Cutters, 21' dia.. 1" hole. d.p. 43, No. 1 ; d.p. 36. No. 3, 6 ; d.p. 28.
No. 3. 5, 6, 7 ; d.p. 26, No. 1, 6, 7 ; d.p. 22, No. 5, 7 ; d.p. 14, No. 2 ; d.p. 11, No. 2 £1 each,
six for £5.

2,000 High Speed Toollytts, 5/16' round, 3" long, 8/6 doz.
500 High Speed Straight Shank Twist Drills. Long Series, I". 27/32", 1-1/16" dia.,

honestly worth 50;'-, clear 12/- the three. Postage 2,'- extra.

J. BURKE, 192, BASLOW ROAD, TOTLEY, SHEFFIELD
Inspection Only at Rear 36 Fitzwilllam Street, Sheffield.

Build your own
SPRAYING PLANT
BRAND NEW Heywood
Bendix Compressors,with

DrivingShaft,
40.'- each.
2/6 Carr.
Approx. 2
c. ft.= at
600 r.p.m.
& 100 lbs.
per sq. in

C. H. VINCENT
47/49 Essex Road, Islington,

London, N.I.
Canonbury 3720

Get the Thrills of Enlarging NOW !

Famous GNOME 'MINOR'
Enjoy making enlargements
with famous Gnome 'MINOR' £61916enlarger. Supplied complete
with f8 Doublet enlarging lens. Takes 120,
620, 127 and 35 -mm. negatives. Makes any
size of enlargement from postcard to
16in. x 201n. Operating instructions supplied.

How to Get Gnome 'Minor'
All you have to do to get the Gnome 'Minor'
is to fill in the Coupon. If you want to take
advantage of our easy terms just indicate.
Money Back Guarantee.

Post This Coupon
To New Trading House, Dept. N19,
Primrose Hill, Preston, Lanes.

Please send - Gnome 'MINOR'
ENLARGER with lens.
 I enclose £6/9/6 in full payment.

I enclose 10/- and will send 13 -further
weekly. payments of 10/- to complete
payment.
Signed
Please PRINT name and address in margin
 Cross out if not applicable.

11.1* Note! &fer not affected by recent
Control Order.

MIDLAND INSTRUMENT CO. OFFER :-
POWER SUPPLY UNITS No. 5, complete except for the 6 v. accumulator, brand
new in sealed cartons, 40/-. carriage 6/-, Scot. 7/6, N.I. 10/-. Contains the following
items, sold separately : IIAND GENERATORS (above) generates 6 v. 5 amp. at
100 r.p.m., has enclosed gearbox, fitted detachable folding handle, with cut-out
and base mounting generator holder, sound possibilities as wind charger, also
operates as motor, with powerful reduction drive, brand new 25/-, post 2/3. VIBRA-
TOR UNITS (above) 6 v. input, provides all L.T. and H.T. supplies for the 18 and 33
sets, complete with vibrator, plugs and leads, size 9in. x 6lin. x 32in., brand new 20/-,
post 2/3. Spare Mallory Type 650 non -sync vibrators, brand new 5/-, post 6d.
METAL CASE (above) back carrying pack, size 17in. x 101n. x 71in., complete with
belt and shoulder webbing, an ideal holdall and seat for fishermen, etc., brand new
3/9, post 2/3. ACCUMULATOR BOX (above) superior all bakelite, with screw -
down lid, size 81n. x 8in. x 3in., brand new 2/8, post 1e3. SELSYN TRANSMITTERS
(Magslips), Sin. type, pure synchro x y 1 2 3, suitable as master or slave, 50 V. 50 -
cycle single phase A.C. operated. When two or more of these are wired up the
rotation by hand (or other means) of one wilLresult in a 100. per cent. follow in the
other(s), both clockwise or anti -clockwise, supplied brand new with test report,
in tropicalised Sealed cartons, value £8 each, our price 251, post 2:- ; 2 for 50/-,
post paid with wiring diagram. SIEMEN'S HIGH SPEED RELAYS, coil res.
145 ohms, single -pole changeover platinum contacts, adjustable armature tension
and contact gap, well worth 35/-, our price. new, unused, 5/-, post 3d. ; 501- doz..
post 2/-. PROJECTION UNITS, consists of an optical mount fitted with an F.22
Achromatic lens, 31in. focal length at one end, and a concave/convex ground glass
at the other, attached to an enclosed lamphouse fitted with a 24 v. 15 watt lamp,
with polished reflector, fraction of original cost. 10/-, post 1/-. FENNER AUTO
TIME DELAY SWITCHES, 12/24 v. operation, consists of a high-grade clock-
work 'mechanism, with external wind, 2 electro-magnets with 'cam -operated
contacts, in smart metal cases fitted 4 -way terminal block size 31in. x 211n. x 21 in.,
new boxed. cost Es, our price 7/8, post 113. TELEPHONE SETS, consists of 2 com-
bined receivers and microphones. connected liy-20ft. twin flexible, provides perfect
2 -way communication (up to 1 mile with extra flex), self -energised; no battery
required, complete ready for use, new boxed, 124 post 1/... " K "TYPE CYLINDER
LOCKS, deadlocking and thiefproof, has 7 concentric tumblers instead of the
usual 5 in line, interchangeable with ordinary cylinder locks for right- or left-
hand doors, complete with 2 keys and all fittings, instruction booklet, list price
18/9. our price new boxed, 51-, post 1/1 ; 2 for 10/-, Post paid. VARIABLE RHEO-
STATS, wire -wound on ceramic, 50 ohms at 1 amp., laminated wiper, bakelite
control knob, in metal caseS size 51in. x 411n. x 211n., fitted on/off toggle switch and 2
cannon plugs, new boxed 7/6, post 1/6. LIGHTER PARTS, cartons of 60 brand new
parts, includes fine cut wheels. springs, stems. frames, bearings, etc., enough parts
to nearly complete 4 high-grade lighters, easily worth 15:-, our price, 2/8. post 4d.
D.C; SERIES MOTORS, 12-24 v. 15/20 amps.. size 61in. long, 32in. dia., fitted Sin: dia.
shaft, weight 9 lbs., a very superior motor, originally cost £10, our price, new. unused,
7/6. post and packing 216. SPIRIT DUPLICATING.CARBONS, size 16in. x 131n.,
carton of 100 sheets tissue interleaved, worth 15/-. our price, brand-new, 216. post

T.R.S.YLEXIBLE CABLE, twin 16/012 circular rubber covered. 250 v. insula-
tion, at approx. One-third to -day's price : 25 yds., 15/-, post 1/8 ; 50 yds. 27/6.
post 2/- ; 100 yds.. 50/-. carriage 5/-. WIRE STRIPPERS, strips the insulation
from flexes and cables up to fin, dia micrometer adjustment, brand new boxed,
usual toolshop price Ms our price, 3/6. post 6d. ; 3 for 10/-. post paid.
Also hundreds of other interesting items. Send 3d. with s.a.e. for current lists.

MIDLAND INSTRUMENT CO.,
Moorpool Circle, Birmingham, 17. Tel. HAR. 1398. -

SPECIALC OFFER
G.E.. & B.T.H.
GERMANIUM CRYSTAL

DIODES
1/.. each, Postage 214.

Diagrams and three Crystal Set Circuits
Free.

A large purchase of these fully
GUARANTEED diodes from the
manufacturers enables us to make this

attractive offer.

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED.
All gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL

FORMERS AND TUBES.
ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil.

RECEPTION GUARANTEED
Polished wood cabinet, 15/., post If-.
A REAL CRYSTAL SET NOT A TOY.

POST RADIO SUPPLIES
33 Bourne Gardens,London, E.4.

OUR NEW
GOVERNMENT SURPLUS

CATALOGUE No. 12
Containing over 400 items, price 1/6
post free. 2/6 overseas seamed.
ARTHUR T. SALLIS (P.M.)

93 NORTH RD., BRIGHTON, SUSSEX
Telephone : BRIGHTON 25805
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Plaster Casting
SIR, Perhaps

I can help
Mr. G. Neal
(" Your Queries
Answered,"
April), and am-

plify your remarks a little.
You are right in pointing out the trade's

aversion to giving away their secrets. This, I
think, is very reasonable, as 5 per cent. of the
work is very highly skilled, but the other 95
per cent. is unskilled, plus a great deal of
secret " know-how." Workers do not mind
anyone knowing the skilful part (making the
masters and moulds), but they do try to
avoid the outsider knowing about the un-
skilled part.

One secret concerns the flexible mould.
This seems a gift from the gods ; but is it ?
It is heavy and it sags with its own weight and
the weight of the plaster. It also shrinks.
Thus it is impossible to get a replica of the
original master or pattern, unless one knows
how to give the mould the support it requires.
Stitches, pins and rigid outer cases (boxes)
are only some of the ways to get real replicas ;
but if true replicas are not required the
flexible mould is very good.

A drying room is absolutely necessary. A
solid lump of plaster Sin. thick will take four to
six days to dry out in ordinary room tempera-
ture. The fact that some casts dried and not
others is his fault. The mixing was probably
too long or too thin. If one is long in the
mixing the set can be killed. A drying room
can be any place where the heat can be con-
trolled, according to the size required, from
a cupboard to a large room. The heat should
be from too deg. F. to 120 deg. F. But
any baked plaster is brittle on the surface.
Size added to the water will slow the set and
give a longer working time. It makes a
stronger finished job but takes longer to dry.
This does not matter if there is a drying room,
but it does if one has only ordinary room
temperature. I have some plasters that take
equal parts plaster and water, and others
that take 21 parts plaster to I part water. If I
have a new plaster, I try it with IL, to I. This
is a good average.

Bubbles always have been a great trouble.
They can be avoided with a vibrator, but
this is rather expensive. A simple and cheap
method is to get an electric motor and fix on
the shaft an unequal cam. This will set up
quite a lot of vibration if placed on the table
where the pouring is done. But if there are any
air traps in the design it does not help. If the
positions of these air traps are known, tipping
the mould during casting is the only way to
avoid them.

Plaster moulds never last long, unless they
are very carefully prepared, and obviously you
cannot have the slightest undercut.

Asbestos dust will make the plaster more
difficult to mix, and does affect the detail very
slightly, but in a large casting it would be
negligible.-C. V. THOMPSON (London, W.4).

Optical Copying Device
SIR,-Re the letter from L/Cpl. Holford

in your April, 1955, issue concerning a
copying device mentioned in the December,
1954, issue it is essential that a convex lens is
used to obtain a sharp image of the object ;
with a single concave lens no image could
possibly be produced.

NEWNES PRACTICAL MECHANICS

The Editor Does not Necessarily Agree with the
Views of his Correspondents

If the dotted lines in the diagrams are meant
to represent actual rays of light, L/Cpl.
Holford's drawings are both misleading, as is
your drawing in the December issue. The
top drawing in the sketch is more correct.

The theory behind this is as follows.
Ignoring the mirror for the moment, rays of
light coming from any one point on the
drawing to be copied are diverging and these
rays must be brought to a point again on the
image for it to be clearly in focus ; this
happens in the lower diagram. The convex
lens produces a point image of each separate
point on the object, the whole building up
into an exact copy of the object. Thus each
dotted line in the top sketch represents the
central ray of the group (as drawn in the
lower one) for each point on the object.

Object

-r -----

\\*

Mirror

,/j' Convex lens

I I\
\k/ Image

linage of point

lopagt

Mr. A. Carru-
thers's diagram
on the theory of
a convex lens.

-0-- Convex /ens

Only this Ivy drawn
in A

1Object

Singie point
on object

The only difficulties are that the image is
(a) inverted, and (b) reversed from left to
right ; (a) is corrected by turning the object
upside down and (b) by using a mirror (note
printing seen in a mirror is reversed).-
A. CARRUTHERS, B.Sc. (Manchester, 2o).

Radioactive Electricity
SIR,-We feel that we must allay any fears

that may have been aroused in your
readers' minds by the recent letter published
on radioactive electricity.

Considerable research has gone into the
solving of problems associated with radio-
active electricity, and as a result filters have
been developed on the well-known neutron
absorbtion principle (i.e., the electricity passes
from the pile to the grid system via an absorb-
tion column made up of alternate layers of
graphite and titanium surrounded by a
powerful electromagnetic field).

Tests have shown that the amount of radio-
activity which could be introduced into any
household, using the new electricity, in a
lifetime is less than that introduced by one
member of any such household having an
" X-Ray."-A. KING and P. HAWKINS (Staffs).

SIR,-Re the letter on radioactive electricity,
PRACTICAL MECHANICS, April, Mr. Hough

seems to think that you have to " plug-in "
to an atomic pile to get electricity and that
the " virus " would be carried along by the
alternating current pulses. This is not so !
Ultra -high -frequency waves (the " virus "),
of the type emitted from radioactive elements,
travel in a straight line through space and are
restricted to very short distances, through

matter, de-
pending o n
the power of
emission. In
an atomic
bomb, the
total energyreleased
occurs in
less than
r- oo,000th
of a second, giving a tremendous explosion, but
in the atomic pile the emission is controlled by
a modulator, resulting in a continuous source
of heat, and this is used to generate steam,
which drives a turbo -generator. So Mr. H.
can rest assured that he will come to no harm
from the product of an atomic power station
(unless he walks into the reaction chamber of
said pile). The fishermen he mentions came
into direct contact with the radioactive dust,
probably inhaling some. The radiations from
the dust would certainly attack the flesh,
breaking the tissues down, until weakened to
such a state that they would offer no resistance
to the virus which was already in their bodies.
The answer is control, and our scientists can
be trusted to keep the radiations in their
proper place.-R. MOORE (South Shields).

Chemical Removal of Tree Stumps-
Correction

SIR,-In the May edition of PRACTiCAL
MECHANICS, among the Readers'

Queries, was an answer to a correspondent
with regard to the destruction of a tree stump
by chemical means.

The reply mentioned the use of sodium
chloride for this purpose, and went on to say
that caution should be used, since it was toxic.
Sodium chloride is the chemical name for
common salt. It would appear that a
typographical error had occurred, and I take
it that the substance should have been
sodium chlorate, which is commonly used
as a weedkiller for gravel paths, etc. This
chemical should be stored and handled with
care, since compression might cause a
conflagration, especially near combustible
material.-DAv:D R. JANES, M.P.S., Ph.C.
(Dunstable).

An Appreciation
IR,-I am a keen amateur photographer,

and I feel I must write and thank you
for the very fine articles that deal with photo-
graphy in PRACTICAL MECHANICS from time
to time ; the April issue was outstanding. The
article " Adjustable Masking Frame " was
a "gift."-E. W. KEFURT (London, N.W.t).

409

Encouraging Originality
SIR,-I am most interested in your

Editorial in the April issue of PRACTICAL
MECHANICS regarding Provisional Protection
and Patent Law generally, as my own personal
observations and experience indicate that the
poor inventor is usually frustrated, gets a very
raw deal and stands little chance of reaping
any reward for his initiative and ingenuity.
Just recently I have seen an instance of a
really good, satisfactory and simple device
in which the impecunious inventor during
his period of provisional protection was
" led up the garden " by high praise and
impressive promises from a a large and well-
known supply company only, to be completely
" let down ' in the last few weeks to find
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that the company were putting on the market,
through one of their own men, an inferior
version of the device which my friend had
previously considered and discarded as being
too cumbersome and unsatisfactory.

In any case it is usually extremely difficult
to find an English manufacturer who will
take up a private individual's idea even though
it is fully protected. So long as they can
continue to sell their own products they seem
satisfied and unprogressive.

Under these circumstances do you not
think there is a very real need and ample
prospects for the formation of a limited
company specifically to assist poor inventors ?
I suggest that the company should consider,
in confidence, any provisionally protected or
unprotected ideas submitted by private
individuals without making any charge. Any
frivolous ideas could be rejected, but on those
showing commercial possibilities the company
should pay all development expenses and
patent fees, find a manufacturer, and take
perhaps 95 per cent. of the profits resulting
until all initial expenses had been repaid.
The inventor, who could not afford any
outlay beyond his skill and ability, would be
only too pleased to receive the balance of
5 per cent. instead of having to let his
invention rot in obscurity, while the com-
pany could dictate its own terms for the
future distribution of further profits and
thus ensure its own prosperity as well as an
increased rate of return for the inventor from
any resulting continuance of sales.-E. F.
WACE (Harpenden).

" Imperia " Knitting Machine
SIR,-With reference to the query about the

" Irnperia " knitting machine in " Infor-
mation Sought," April issue, the makers went
out of business just after I had mine 25 years
ago.' The Harrison Knitting and Textile
Machinery Co., Ltd., 54, Goodge Street,
London,. W.I, wrote me at the time saying
they had taken over the firm and all accessories
could be obtained from them. I have dealt
with them since then for wools and spares
and am able to get everything. It is advisable
to send a needle as a pattern as some are
rather thicker than others.-Mrs. M. H.
COLES (Wirral).

Acetylene Generator
SIR, With regard to your article describing

an Acetylene Generator by your con-
tributor K. H. Flint in the April edition of
PRACTICAL. MECHANICS I would advise any
of your readers making this article not to use
copper in the construction owing to the
possibility of the formation of copper acetylide.

This chemical is explosive when dry, and
has been used for fuse composition.-Nat. S.
HEMINGWAY (Rochdale).

Dyeing Lambskins
SIR,-With regard to the directions for

dyeing white lambskins given to Mr.
Royston in Your Queries Answered : as
these skins are white they are almost certainly
of alum or formaldehyde tannage and will be
ruined if heated when wet to temperatures
anywhere near the boil. It is only possible to
dye this type of leather at about too deg. F. and
I suggest that the skins are placed in the
dye solution at this temperature, which should
be maintained for about two hours. I am
bound to say that it is very difficult to dye
woolskins to a full and level shade, even with
the specialised equipment of a modern
tannery, and Mr. Royston should not expect
too much.-N. W. PALMER (Yeovil).

Casting 'in Aluminium
SIR,-Re Your Queries Answered on

page 318 of your April issue, where a
query appeared regarding the melting and
casting of pure aluminium. As I work in an
aluminium foundry I can offer a few useful
suggestions to Mr. R. Latham.

I would suggest that he uses sand moulds
in which to cast his work. He will have to
use a suitable pattern-usually made from
wood, this being simple to use. I can only
suggest he tries for the sand at a local non-
ferrous foundry ; generally the best sand
used for aluminium is that of the fine natural
Mansfield variety.

The procedure for making a sand mould is
first to place a frame around it to contain the
sand (this can be made up from suitable
lengths of wood and need be no larger than
18in. x 18in. x 4in.). A pair of these are re -

/2"

Down tube

kDeep
(Approx.)

Approx half defith of casting sly

Fig. t. Details of a sand mould for casting
aluminium.

quired to complete one mould. The sand that
is to be used must not be too wet. An easy test
is to take a handful of sand and press it into
the palm of the hand. If it leaves the palm
fairly clean afterwards, then it is just about
right, but if it sticks, then it is too damp.
The right percentage should be 5-6 per cent.

If Mr. Latham requires a good surface
finish on his castings, then I would advise

Pot or crucible

Refractory lining
(not essential for Gr.,t/ng Updraught

temporary use)

Fig. 2.-Method of melting aluminium.

him to sieve a small quantity of sand over the
pattern just to cover the surface, an bin.
mesh sieve will serve the purpose. Fill the
frame up with sand loosely, and then use a
rammer of some description to pack the
sand firmly round the pattern. If the handle
of the shovel is not too big, then this will
suit the purpose. Add more sand and using
the flat of the shovel pat the sand flat. During
the ramming up of, the mould it is essential

Heavy gauge
steel drum Small cOke

to ram the sand firmly but not too hard. Scrape
the excess sand off down to the level of the
frame, and turn the half mould over.

After making sure that the sand has been
rammed firmly round the pattern, the pattern
can then be rapped lightly to loosen it from the
sand and then it is removed carefully with
the aid of a spike of some description.

The other half of the mould can be made
quite easily by ramming sand into the other
frame off the same flat surface.

An old spoon would be very useful to cut
out the channels through which the metal
can pass into the mould cavity. These can
be arranged as shown in Fig. x. A tube with
an approximate diameter of tin. can then be
pushed through the top part of the mould to
match up with the running system. When
doing this it is essential that the mould is
lying down flat.

To finish off, open the top part of the tube
hole out a little to receive the molten metal,
blow the mould free from loose sand, and
place the top part on the bottom. Before
casting, a weight of some sort must be put on
the mould as the pressure exerted by a fiat
casting is enough to lift the top part of the
mould off so releasing the metal through the
side of the mould.

The simplest method of melting aluminium
is shown in Fig. 2. To speed the process of
melting a forced draught can be utilised.
The procedure for melting is given in detail
in the Editor's answer.-B. F. A. SAUNDERS
(London, S.W.I5).

Electric Drier and Airer
SIR, The attention of the Royal Society

for the Prevention of Accidents has been
drawn to an article describing the construction
of an electric drier and airer, which appears
on page 290 of your April issue.

It has been pointed out that the illustration
shows an electric plug point within reach of
the bath and immediately under the hand -
basin, that flexible cord is trailing on the
bathroom floor, that the metal framed appli-
ance does not appear to be earthed and that
there appears to be a possible fire risk con-
nected with the apparatus, since if it were
enclosed with towels above a certain thick-
ness the rate of heat dissipation could be less
than the heat supplied by the lamps, so that
the whole apparatus could become danger-
ously heated.-For HOME SAFETY DEPARTMENT
(Royal Society for the Prevention of Accidents).

SIR,-Looking through my April PRACTICAL
MECHANICS I saw that the illustration on

page 290 at the head of the article Electrical
Drier and Alter depicts a socket outlet in a
bithroom.

As a qualified electrician and an employee
of the London Electricity Board in contact
with the general public, and advising them
on such matters, I would like to point out
that (a) such an installation is contrary to the
I.E.E. regulations ; (b) any electrician who
installs a point in a bathroom is not worthy
of the name ; and (c) if such a point was in-
stalled no Area Electricity Board would
connect it to the meter.

I am well aware that many such installations
do exist all over the country, but that does
not lessen their potential danger, and the
Boards are constantly advising consumers to
have them disconnected and alternative
arrangements made.

Unfortunately, however, the matter does
not end there. There are many types of
installation whereby it is possible to fix a
socket in a bathroom and connect it, via the
dis. board or switch fuse, to the supply
without the supply authority being aware of
the additional load. From there it is but a
simple step to the use of all kinds of appliances
while the user is in contact with water, and
can result in severe burns and probable death.
-T. H. C. SMITH (London, S.E.9).
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FOR SALE
rOMPRF.P-SORS for sale, 21 CFM,

1801bs. sq. in., on metal base,
with driving wheel and receiver,
price £3'; I h.p. Heavy Duty Motors,
price £3 ; carriage forward. Wheel-
house, 1, The Grove, Isleworth.
(Phone: Hounslow 7558.)
xfAKE YOUR OWN MUSICAL BOX.Iv Send s.a.e. for price and tune
list of Swiss Movements and cigarette
box kits. Mulco, 72, Greyhound
Hill, N.W.4. Trade supplied.
NUTS, BOLTS, SCREWS, Rivets,

Washers, and hundreds of other
items for model engineers and handy-
men ; s.a.e. for list. Whiston (Dept.
PMS), New Mills, Stockport.
HOUSE SERVICE METERS, credit

and prepayment ; available
from stock. Universal Electrical, 221,
City Road, London, E.C.1.
TYPEWR I T E R S/ DU P -

LICATORS; Easiest Terms; Free
Delivery Anywhere. Verney Clayton,
M.C., Market Rosen, Lincolnshire.
rrUFNOL Rod and Sheet, " Pers-

pex " 'Coloured and Clear Sheet,
Clear Rod, Cements and Polishes,
Vulcanised Fibre Sheet, Acetate.
P.V.C. and Formica ; no order too
small ; send s.a.e. for price list.
Lawrence & Jeffreys Ltd., 16,
Gloucester Road, Brighton, Sussex,
Eng.
IATEX FOAM UPHOLSTERY. 2ft.

-4 gin. Damask Mattress, £8/11/-,
carr. 2/-; 141in. x 13in. x 11in. Seat
Unit, 8/6, carr. 1/-; 21in. x 18in. x
4in., 32/6, carr. 2/-; all shapes and
sizes; s.a.e. list, B & M (Latex)
Sales, 35, Station Road, Addlestone,
Surrey. (Telephone: Weybridge 3311.)

UPHOLSTERERS'
supplies, direct

from the factors; uncut Moquet-
tes, 12/- yard; Leathercloth, 5/9 yard;
Tapestries from 5/11 yard; 72in. Hes-
sian, 1/11 yard; Chair Webbing, 4d..
yard; Tacks, Springs, Spring Cushion
Units, Tension Springs, etc.; s.a.e. for
complete free list. fienfield's, 3,
Villiers Rd., N.W.2.
GLORIOUS, Health -giving Sunshine.

Bathe in the wonderfully luxuri-
ous Ultra -Violet Infra -Red rays of
the Scientific Supertonic Sunlamp
and get a marvellous tan. A £7 Sun-
lamp for only 60/-; s.a.e. brochure.
Scientific Products, Shipley, Yorks.
NEW EX-W.D. fitted Tap and Die

cases to hold 6 13/16in. 0/D
Dies, 12 Taps, Die Stock, and Tap
Wrench, price, including postage, 4/-.
Bullers, Printing Office Street, Don-
caster.
TOOL BARGAINS. Tap wrenches,

din. to lin. American, 12/6, p.
and p. 1/6; High speed drills up to
din., 12/6 doz., p. and p. 6d.; Tool
maker's cramps 10/- pair, p. and p.
1/-; Surface plates, grade A. 12in. x
8in., 45/-, carriage 4/-; Hand drills,
din. cap., by Millers Falls, USA, 12/6,
p. and p. 1/-; Needle Files, ass., 12/-
doz., Files, ass., up to 141n., 16/6
doz. p. and p. 21-; Wood Chisels, in.
to An., set of 6, 15/-, p. and- p. 1/-;
Files, ass., 4in. to 8in., 10/- doz., p.
and p. 1/-; High speed drills up to
tapping, din., 7/6 doz.; HSS slitting
saws, 2fin. to 3in. dia., various thick-
ness, 3 for 10/-: Grindstones, 8in.
x lin. x ldin., 60 grit, 7/6, p. and p.
1/6. 6in. x lin. x lin. to din., 4/6, p.
and p. 9d. Bargain list 6d. Mibro
Equipments Ltd., 81, Derby Road,
Nottingham.
BRAND NEW Brooks I h.p. Motors,

ball -bearing, 230v., A.C., single
phase, 50 cycles, 2,800 r.p.m. , ideal
for driving woodworking machines,
grinders, etc. ; latest type in maker's
sealed box ; £8/15/- ; also Capacitor
Type, £9/15/- ; carriage paid. P.
Blood & Co., Wolseley Bridge, near
Stafford.
TIMBER CUT TO SIZE. General
-1 Woodwork Supplies. D.P. P.M.,

'18, Stoke Newington High Street,
N.16.

AQUALUNG " CALOR GAS, 1946
Type, F. Regulators, suitable

for conversion. 30/, carriage
paid. George Cairns & Sons, 213/
215, Westgate Road, Newcastle-upon-
Tyne, 4.
THE "HANDYMAN". TOOL SET

for the practical mechanic :
19 useful tools, incl. hammer, saw,
plane, oil can, file, pliers, etc., in
strong steel tool box, 87/6 cash, or
25/- down and 6 monthly payments
10/- each. Wood, 30, Dorset Square,
London, N.W.1.

IIDERSPEX " for all purposes,
1- clear or coloured dials, discs.

engraving. Denny, 15. Netherwood
Road, W.14. (SHE 1428; 5152.)

" AL

-1-
QUALUNG" CYLINDERS,
£2/2/6

'
Regulators, £1116/9 ;

Compressors, £4/I0/-. Pryce, 157,
Malden Rd., Cheam.
SAWBENCHES, plain, petrol, elec-

tric. Hogg & Pudsey, 10, Folly
Lane, Leeds, 11.

ONE L.E.C. Domestic Refrigerator
Unit, complete with motor,

evaporator, thermostat, etc.; charged
with refrigerant and ready for
installation ; suitable for 4 cu. ft.
cabinet ; £10. Send s.a.e. for photo-
graph. Liverpool Refrigeration Ser-
vice Ltd., 191, Rice Lane, L'pool, 9.
(.RAINING BY TRANSFER, oak.
`-" walnut, etc. Samples 1/ -complete range 3/- ; roll 16/10.
P.M., Decano Co., 20, Clarendon
Road, Jersey, C.I.
RRAMED original Oil Painting,

8in. x 6in. : seascape or land-
scape, 10/-, 2 17/6; beautiful present;
post paid ; c.w. 0. Hall, 18, Roa
Island, Barrow -in -Fur., Lancs.
AIR RECEIVERS, 24in. x 12in. x

2001bs. ; hand hole, £6 ; 24in. xx 2001bs, 25/-. Moisture ?liters,
7/6 ; 150Ibs. Gauges, 10/6. C. G.Nelson, 118, Anchorway Road.Coventry.
MAIL ORDER ONLY. Brand New

Tools. Bargain price, post free.
Lathe Chuck Specialist, Independent,
4in., 60/-; Burnerd, 3din., 67/6; 4fin.,
75/-; 61n., £6/4/6. Burnerd self -centring 3 -jaw, 2I9n., £6/15/-; 3din.,£7/16/9:, 4in., £7/16/9; 5in., £9/17/3;
gin., £11/8/9: £17/1/3. Micro-meter, lin., 10/-. Angle plate, 3in.
5/3. Vee block, 3in., 5/3; 49n., 6/6;3 lathe carrier, }in., lin., lin., 11/6.Burnerd tool post for 31in. lathe,
£7151-; 41in.-5in. lathes, £9/6/-;
Machine vice. 18/6. Union hand
bench drilling, fin. machine, £51616.
Steel dieholder. 13/16in., 3/9: lin.,6/-; 1. 5/16in.. 10/-. Carb. wheel,4in. x din., 4/-; 31in. x lin.. 4/- 7in.
x fin., 7/6, all din, hole. Expansive
bit, fin. to lfin., 19/8; din. to 3in.,
26/8. Ratchet brace, 10in. sweep,
16/6. Twist drill grinding jig to lin.,
24/-. wheel, tin. x 1/16in.,
1/2; 3in. x 1/16in., 1/6. Precision
drill chucks, fin., 38/-. Arbors for
same, No. 1 M.T., 5/6; 2, 6/-. Drillstands, 1-60, 1/16in.4in., A -Z, 3/9each. Dies 13/16in. dia., 40 T.P.I.,
5/32in., 3/16in., 7/32in., din., each
2/9. B.A. 0-1-2-3-4-5-6, 2/2; 7-8, 2/9;
9-10, 3/6. Silver steel round 13in.
lengths, 12 different sizes, 1/32in. to
9/16in., 10/-. H.S. centre drills,
size 1, 2/-; 2, 2/3; 3, 2/9; 4, 3/-.Dividers, 5in., 5/-. Abrafiles, 8d.
Links, 2, 4d. Hacksaws, 10in., 3d.;
12in.. 31d. Tailstock dieholder
13/16in., No. 1 MT., 13/6. H.S. Twist
drills, 1-2. 2/6 each; 3-6, 2/5; 7-11,
2/1; 12-16, 1/11; 17-19, 1/10; 20-24,
1/9; 25-29, 1/8; 30-32, 1/8; 33-42, 1/4;
43-48, 1/3; 49-52, 1/2; 53-70, 1/-; 71-75,
1/6; 76-80, 1/11; 1/161n., 1/2; *in.,
1/5; 5/32in., 1/10; 3/161n., 2/-; 7/321n.,
2/6; din., 3/1; 9/32in., 3/10; 5/16in.,
4/6. Adjustable spanners, 91n., 6/3;Win., 7/8. H.S. tool bits, square,
din., 1/9: 5/16in., 2/7; fin. 5/6; kin.,
8/6. 'Lathe centres, No. 1 MT, 4/3;
No. 2, 5/-. Tap, 40 T.P.I., 5/32in.,
3/16in., 7/32in., din.. 1/9 each, 32
T.P.I., 5/16in., 2/4; lin:. 2/7: B.A.
0-1-2-3-4-5-6, 1/1; 7-8. 1/3; 9-10, 1/9,
26 T.P.I., 5/16in., 1/7; Whit., 1/161n.,
1/8; 3/22in., 1/8; fin.. 1/2; din., 11d.;
5/16in., 1/3. B.S.F., din., 11d.;
5/161n., 1/3. Your address block
letters. S. Grimshaw, 7, Hall
Street, Gorton, Manchester, 18.
ENLARGER CASTINGS.-Set of 8

top quality Aluminium Castings
for 35mm.. 2din. sq., 2d1n. x 3din.,
exceptional value; 30/-, including
bellows. V. J. Cottle, 84a, ChaplinRoad, Easton, Bristol, 5.
riHEAP GOVERNMENT WIRE ! ! !
1.-- Ideal for training fruit trees,
peas, beans, roses, arches, green-
houses, tomatoes, raspberries, tying,
etc. Strong, flexible, steel -stranded
and waterproof covered. Several
thicknesses. Postcard to -day for free
samples. Greens Government Stores,
183, Albert Street. Lytham.
HOSEPIPE VALUE ! ! Compare

free samples. Green plastic,
60ft. }in. bore, 24/-, carriage paid.
Longer lengths available. Also others.
Highest quality. Returnable unless
delighted. Greens, 184, Albert Street,
Lytham.
ENGINEERS' OPPORTUNITY. -

Workshop  contents for sale ;
lot £460 ; comprising 10 machines,
about 200 small tools, benches.material. Seen working. Motorsextra if required. (No accommoda-
tion.) London. Phone CANonbury
2485.)

HOBBIES
M-I-

ONEY-MAKING HOBBIES with
our Comprehensive Handicraft

Catalogue (price 1/-), for Jewelcraft,
Marquetry, Basketry, Shellcraft, etc.;
world-wide postal service. Rawson's
(Dept./m), 3, Westcombe Hill,
London. S.E.10.
RUBBER MOULDS from unique

designs. Sample Mould and list
3/11. Goodwins (Dept. N1), 26, Bird
Street, Bolton, Lancs.
PROFITABLE

HOBBY-Chromium
Plating. Complete outfits, 10/ -

each. Details and plated sample 41d.
stamps. A. Dutch, 51, Monkhams
Lane, Woodford Green, Essex.
(TOY & GAME MANUFACTURE.
1 The world's first journal
specifically devoted to the manufac-
ture of toys, games, sports equip-
ment and amusement novelties.
Annual subscription £1/10/-. Speci-
men copy 2/6. Techniview Pub-
lications Ltd., 125, Oxford Street,
London, W.I.
MAKING YOUR OWN ? Telescopes,

Enlargers, Binoculars, Micro-
scopes, projectors, or, in fact, any-
thing that needs lenses. Then get
our booklets - How to Use ex -Gov.
Lenses and -Prisms," Nos. 1 and 2,
price 2/6 ea. Also our Stereo Book

3D Without Viewers," price 7/6.
Comprehensive lists of Lenses,
Optical, Radio and Scientific Gear.
free for s.a.e. H. W. English, Ray
leigh Road. Hutton, Brentwood,
Essex.

SHIPS IN BOTTLES.-The con-
structional kit that tells you how

to make them ; build for pleasure or
for profit ; kits 6/- each from Hobbies
Ltd., and model shops. Cooper
Craft, Ltd., The Bridewell, Norwich.
READY TO ASSEMBLE FURNITURE.

Contemporary, etc., Coffee
Tables, Television, Radio Tables, etc.
Picture Frame Mouldings. Stamp for
lists. Hughes's Woodworkers, Lynch -
ford Road, Farnborough, Hants.

HANDICRAFTS
MUSICALmade for fitting in cigarette
boxes, etc., 18/- each. Send s.a.e.
for complete list of handicraft
materials. Metwood Accessories, 65,
Church Street, Wolverton, Bucks.
MAKE YOUR OWN MUSICAL BOX,

Swiss -made movements, 22/6.
S.A.E. list of tunes. Best make only.
Albert's Music Shop, 45, Heath
Road, Twickenham.
LEATHER for all Leatherwork.

Send 21d. stamp for list and 25
to 30 cuttings. Bowell Agencies. 39,
Sandringham Avenue, Leicester.

10,000
BOOKS

FORMULAS and Manu-
facturing Secrets. Finest

book ever published for the man
interested in saving money, earning
money, or simply " making things."
Send s.a.e. for details. Frobisher Co.,
Dept. P., 10, Lune Street, Preston,
Lancs.
HOW TO REWIND and Service

Electric Motors. Generators.
Complete Practical Book only 3/-,
p.pd. Below:-
LATHE HANDBOOK, 3 books in one,

5/-, p.pd.; wood -turning, metal
turning, metal spinning, jigs, attach-
ments, special operations ; 200 illus-
trations ; outstanding, practical
" how -to -do -it " material throughout.
Below:-
ARC AND SPOT WELDERS For The

small Shop. Easily, cheaply
made. Full plans, 3/-, p.pd.
Below:-
SOLDERING

AND BRAZING
Simplified. Outstanding Ameri-

can book, 3/-. Below:-
MIDGET CAR AND SCOOTER

Contruction. 3/-, p.pd. Below :-
C1 AR BODY REPAIRING. CompleteA B C course ; illustrated ;
7/6, p.pd.; lists free. American
Publishers Service (P.M.), Sedgeford,
Norfolk.

PHOTOGRAPHY
ENLARGER and Camera Bellows

supplied ; also fitted. Beers, St.
Cuthbert's Road, Derby.

MODEL DEALERS
HOBBIES LTD. have over 50 years'

experience of catering for the
needs of modellers. handymen and
home craftsmen. Branches at 78a,
New Oxford Street, London, and in
Birmingham. Glasgow, Manchester,
Leeds, Sheffield. Hull, Southampton
and Bristol. Head Office, Dereham,
Norfolk.

WOODWORKING
WOODWORKING MACHINE for

£5; includes 3ft. lathe, 8inch
circular saw, rise and fall table, sand-
ing disc and table, tool -holder and
screw -in tailstock. Make this useful
machine from scrap material and
steel -piping. Send 3/9 P.O. for
plans. Evans, 64, Brooklands Park.
Blackheath, S.E.3.
ALL HARDWOODS for woodturners

and woodcarvers; dry, selected
oak squares, 19in. x 3in. x 3in., 4/-.
We sell thousands of discs per month
to satisfied customers. S.A.E. for
price list. Beauty woods, Redlynch,
Salisbury.
PLYWOOD, 36 x 12 x 3/16, 13/-

doz.; 24 x 12 x 31/6, 9/6 doz.;
113-; s.a.e. for list. Parmount
(Dept. P.M.), Burnley Road, Rawten-
stall.
WOOD LATHES, Attachments.

Motors and Control Gear, Cir-
cular Saw Blades, Spindles or
Benches, Turning Tools, etc.; inter-
ested ? Then send 6d. for illustrated
literature, price list and H.P. terms.
D. Arundel & Co.. Mills Drive, Farn-
don Road, Newark, Notts.
ARE YOU LOOKING FOR A

RELIABLE FIRM for Timber
Plywood, Wallboards, Veneered Ply-
wood ; call at our warehouse or send
s.a.e. for price lists. N. Gerver, 2/10,
Mare Street, London, E.8 (near
Cambridge Heath (E.R.) station).
(AMHerst 5887.)
WOODWORKING MACHINES, all

cast-iron constructed. Complete
Saw Benches, 7in., £4/15/- ; 8in.,
£5/10/- ; 10in., complete, motorised,
£30. Planers, 51n. £12 ; Bowl Turn-
ing Heads, £4 ; with 8in. Saw Tables,
£71101 -' Lathes, £7/10/- ; Combina-
tion Lathes, £10/10/-. Motors,
Pulleys,  Belts, etc. 12 months'
written and money refund guarantee.
4d. stamp for illustrated booklet.
James Inns (Engineers), Marshall
St.. Nottingham.
SAWBEFICHES, all sizes from £10 ;

motorised, £20 ; petrol portable.
£32. Spindle Assemblies. from 27/6
for saws up to 36in. Motors, Engines,
Bearings, Pulleys, Belts. Deferred
terms. Send 1/4 for handbook -cata-
logue. Price list free. Beverley Pro-
ducts, Sturton-le-Steeple, 17, Notts.

ELECTRICAL
'WIFE BATTERIES, new, 10 volt

cases, 25 A.H., 50/-. Rectifiers,
new selenium, F.W., 12 volt. 3 amps..
9/6; s.a.e. list. L. Unwin, Bousley
Rise. Ottershaw.
CABLE CHEAPER in small coils

(25-49yds.). Prices per 100yd.
lots (less supplied add 5%), twinrubber or plastic, 1/044 50/-, 3/029
64/6. 3/029, earthed, 78/6, 7/029
earthed, 135/-. Request lists, all
cables, accessories. P.M., 591, Green
Lanes, London, N.8.
AMAZINGLY powerful miniature

Electric Motors, MiniMo 3-6
D.C. volts, 1-.3 amps., speed 4/5,000,
weight 1.1oz., size lfin. x Ifin.; drives
boat propellers lin. dia., aeroplane
propellers 5in. dia., price 9/-.
MaxiMo: 3-9 D.C. volts, .2-.75 amps.
speed 4/5.000, weight 11oz., size lfin.,
x 1 3/16in., drives boat propellers
ldin. dia., aeroplane propellers 8in.
dia., price 12/6. Maximum power,
minimum consumption, for all
models. " Friclub ' Lubricant for
above and all light mechanisms 1/6
per tube ; all post paid. Etna Pro-
ducts Ltd.. Dept. P.M., " Highland,"
Alkrington Green, Middleton, Man-

.chester.
BRAND NEW CABLES : TRS twin,

1/044 42/-, 3/029 62/-; twin and
earth, 3/029 73/-, 7/029 125/-; PVC
twin 1/044 49/-, 3/029 63/- ; allper 100 yards. Lampholders 6/6.
Switches 16/3 doz. All electrical
goods, including Fluorescent fittings,
at bargain prices. List. Jaylow
Supplies, 93, Fairholt Road, London,
N.16.

WATCHMAKERS
WATCH REPAIRERS, Hobbyists,

etc., send s.a.e. for list of
Watches, Movements, etc., priced -
from 9d. each. Loader Bros., Dept.
P.M., 36, Milestone Rd., Carterton,
Oxford.
WATCH AND CLOCK PARTS,

large stocks of all spares,
Balance Staffs, Winding Stems, Hair
Springs, Complete Balances, etc.,
return postal service. Send for
latest free lists. H. S. Walsh,
27/28, Anerley Station Road,
London, S.E.20.

(Continued on next page)



412 NEWNES PRACTICAL MECHANICS June, 1955
(Continued from previous page)

HOLIDAY
ACCOMMODATION

"-POURING HOLIDAYS. " Bed and
-.- Breakfast in South & South-
West England." Superb Illustrated
Guide describing recommended Inns,
Farms, Guest Houses, Hotels, etc.,
2/9, post free. Herald Handbooks,
3. Teevan Road, Croydon.

SITUATIONS VACANT
The engagement of persons answering these

advertisements must be made through a Local
Office of the Ministry of Labour or a scheduled
Employment Agency if the applicant is a mart
aged 18-64 inclusive or a woman aged 18-59
inclusive unless he or she, or the employment,
is excepted from the provisions of the Notifica-
tion of Vacancies Order 1952.
A M.I.Mech.E., A.M.Brit.I.R.E., City
AI" 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. (Dept.
967B), 29, Wright's Lane, London,
W.8.
-I-E CHNIC AL INFORMATION

SEARCHER. Chartered Patent
Agents in Central London have
vacancy for a man with an engin-
eering background, preferably to
National Certificate level. General
education to Matriculation standard.
An office job with a 5 -day week and
short hours. . Applicants for inter-
view should state age and give
details of education, examinations
passed, and experience (if any).
Write Box 253, Reynells, 44, Chancery
Lane, W.C.2.

UNUSED

NIFE BATTERIES
In crates of 9 or 10 Cells 45AH.
10 Cells equal 12 volts. Size

I2V. crate 27in, x 9in, x 5iin.
Offered at the ridiculous price
of I0/- per cell plus If- carr.

HUNT & CO.
WEST STREET, EXETER

'Phone 56687.

GENERAL CERT.
OF EDUCATION
THE KEY TO SUCCESS S SECURITY
Essential to suttees in any walk of life! What-
ever your age, you can now prepare at home
for the important new General Cert. of Edu-
cation Exam., on " NO PASS -NO FEE "
terms. You choose your own subjects -
Educational, Commercial or Technical. Re-
cently announced big extension of subjects
gives everyone chance to get this valuable
Certifipte.

SEND FOR FREE im PAGE BOOK
Full details of how you can obtain the General
Cert. are given in our 136 -page Guide -Free
and without obligation. Personal advice on
request. Write today. Dept. 160,
S.O.C.. 29-31, Wright's Lane, London, W.8,
*, NO PASS - NO FEE "

EDUCATIONAL
P.R.E. TECHNICAL PUBLICA-

TIONS.A 5,500 Alignment Peaks
for superheterodynes, 5/9. Data for
constructing TV aerial Strength
Meter, 7/6 ; sample copy "The Prac-
tical Radio Engineer," quarterly
publication of the Institute, 2/- ;
Membership and examination data,
1/-,. Syllabus of '7 postal courses
free and post free. Sec., I.P.R.E.,
20. Fairfield Road, London, N.8.
I-4 EARN IT AS YOU DO IT. -We

provide practical equipment
combined with instruction in Radio,
Television, Electricity, Mechanics.
Chemistry, Photography, etc. Write
for full details to E.M.I. Institutes,
Dept. P.M.47, London, W.4.
MERCHANT NAVY Radio Officer

Cadet Training School. World
travel and adventure overseas.
Brooks' Bar, Manchester.

INVENTIONS
INVENTORS. --Send s,a.e, for par-

ticulars of our Service for profit-
ably developing and marketing your
Invention, Kelsey & Partners, Wood-
lands, Stroud, Glos.

CELLULOSE
-u4NTHUSIASTIC POPULARITY !
N -j Cellulose Veneers, washable,
flexible ; white, black, pearl, glitter ;
1,001 uses ; all crafts ; mixed parcels,
3/6. 6/6, 13/6, p.p. Jackson Wept.
P.M.), " Ouseburn," Woodmansey,
E. Yorks.

MISCELLANEOUS
MAKE A TIP ! It may be"Wimet ." Grind with
" Diadisc " from Millett ! 14in.
diamond lap. lin. taper bore, 25/9.
W. J. Millett, C.M.B.H.I., St. Ives,
Huntingdon.

WESTPOLE MOTORS Ltd.
WESTPOLE AVENUE,
COCK FOSTERS,
BARNET, HERTS.
Barnet 3615

ir GLASS F1BRI1/4
HOBBY KITS

KIT No. I I5/-
No. II 25/ -
No. III 30/ -

Postage 1,6

Make your own GLASS FIBRE Models. These
KITS :carry a comprehensive range of materials,
with full instructions to suit all forms of
Model making.

SPARKS' DATA SHEETS
Constructional Sheets of Guaranteed and

Tested Radio Designs
Battery Operated
"MIDDY" 2-Valver, M/L waves.
"BOSUN" 3-V. Ditto. Good power and tone.
"SKIPPER" 4-V. T.R.F. Fine range.
"CRUISER" 3-V. T.R.F. Ma, waves.
`CORVETTE" 4-V. Superhet All -wave.

Portables
"POCKET PAK- 1-V. M/waves. 'Phone.
"CHUMMY" 2-V. M/L waves. Brood range.
"ECLIPSE" 4-V. Whet. M/L waves. V/Good.

Short -waves
DX.1 I -V. Plug-in Coils, B,'S Tuning.
DX.2 2-V. Ditto. Greater rabge.

Mains Operated
"ENSIGN" A.C. 2-V., M/L waves.
"CUB" A.C./D.C. 2-V. Ditto.
"ENTERPRISE" A.C. 3-V. T.R.F. M/L wvs.

Data Sheets for the above. 2/8 each. Except-
ing "Eclipse.' which is 3/3. All plus 202.

MULLARD 10 W. AMPLIFIER
The Sparks version of a Tested practical
layout of this noted circuit, with separate
Control Unit. 319. Post Free.
SEND 21d. STAMP FOR LIST OF 34

DESIGNS.
Chassis and Components Supplied.
L. ORMOND SPARKS (M),.
8, COURT ROAD, SWANAGE, DORSET.
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MASON MASTER
ARE THE BEST YOU CAN BUY
AND TO BE ON THE SAFE SIDE USE

MAS 0 -PLUGS FOR FIXING

gee

JOHN M. PERKINS & SMITH, LTD., BRAUNSTON, Nr. RUGBY
Telephone : Braunston 238. Telegrams : Drills, Braunston, Rugby.

(eENERATORS.-Engine driven, output
12 v. 750 watt. For battery charging or
direct lighting, etc., 35'- only.
MOTORISED SWITCH UNITS. 4 pairs
of changeover switches operated by 24v.
motor through worm gear and cams, motor
speed is variable by a governor, runs off
30-35 v. A.C. ; takes 4 amp. 10/- only.
FLE XIBLE DRIVES.-lin. outside, tin.core dia., 20ft. long. For extension buffing,
drilling, grinding, etc., 45,-.
THERMOSTATS for immersion heaters, 15
amp., 250 v.. A.C. Adjustable temp. 70-
150 deg., 12;6. AMMETERS. -20, 0, 20 amp.
21n. sq.,fl., 8/,
SWITCHES. -2611 v. 10 amp., 2 pole on'off.
US. American Metal Toggle Long Dolly,
3 a, 250 v. A.C., 35 a. 24 v., SPOT, 2,- ea.
SPDT and DPST. 3 a., 1,-. FUSES.-15amp.
porcelain and 15 a. Latrolok, V- each.
TERRY CLIPS.--lin. and tin. dia. 2 doz.either size. 2/6.
HYDRAULIC PUMPS. -Hand operated
lever, compact and very powerful. 251-.
FAN MOTORS. -230 v. A.C. Shaft 5/16in.
dia.. llin. long, 251,
TIME DELAY SWITCHES. By Rotas.
14 v., 1.7/6 ea.
RELAYS, P.O. Type 3.000, 2.0000,
1,0000. 5000, 8000 series. 3.0000, 4/8.
CUT -OUTS. -12 v. 40 a. and 24 v. 60 amp.. 5/-.
TERMINAL STRIPS. -4 -way, 3in. long,
iin. wide. 6 for 2!-.
MAINS SUPPRESSORS. -4 chokes, 4.1
condensers in metal case for radios, drills,
motors, etc., 5/- ea.
METAL RECTIFIERS. -6 or 12 volt 3 amp.
F.W. Bridge, Selenium, 10'-.

Post paid in U.K. S.A.E. for Lists.
BATES SURPLUS STORE
49, Ivy St., Birkenhead, Cheshire

BUILD YOUR OWN REFRIGERA-
TOR, all components available

at reasonable prices. Frigidaire
flowing cold units 25 small units,
Kelvinator, etc., £4 h.p. heavy
duty Motors, £3 ; Chrome Cabinet
fittings, new, 21 ; money back guar-
antee ; s.a.e. for list and schematic
diagram. Wheelhouse, 1, The Grove,
Isleworth, Middx. (Phone: Hounslow
7558.)
COMPRESSOR EQUIPMENT. Mis-

cellaneous Items ; catalogue lid.-
Pryce, 157, Malden Road. Cheam.
" FORTUNES IN FOR? IULAS," M-

X' page American book of formulae.
American technical hobby and other
books covering every interest. Stamp
for has. Herga Ltd, Wept. P2),
Hastings.
'LIVERY conceivable item of work-

shop equipment readily avail-
able under our Personal Hire-pur-
chase Plan. Write for details to -day
to Garners, 6-8, Primrose Hill,
Barnsley.
" PRACTICAL MECHANICS," 120

copies, 1944-1954, almost com-
plete. What offers ? 130, Nightin-
gale Road, Carshalton, Surrey.

CHEMISTRY APPARATUS
Send 2)d. stamp for

COMPLETE PRICE LIST

Booklets :
" Experi-
ments" 1019.

Formulas "

Chemistry "

" Rome
Sold.

2/3

Poet Paid.

BECK(Scientific

STptR

De. A)
60 HIGH EET,

Stoke Newington, London, N.16

GOVERNMENT
SURPLUS BARGAINS

LANDING LAMP MOTORS exactly
described for SELF -OPENING GARAGE
DOORS-" Practical Motorist," Aug.. '54(copy of article sent with motor). 12/24v.
D.C., also 30 v. AC., drive via gear and
quadrant giving lateral movement of about
21n. and reverse. Each 25/-, post 1/9.
HAND GENERATORS. Complete with
handle and 72/1 gearbox. Output 28 volts
and 300 volts. As described for WASHING
MACHINE in " Practical Mechanics"
Aug. '53 and WRINGER Mar. '54. Each
25/-. post 1/9.
EPICYCLIC GEAR MOTORS. (Aircraft
cowl gill motors) operate through 4 -stage
625/1 gear (5-25-125-625 one or more stages
easily locked to give any of these ratios,
24 v. D.C., 5 amps., 12 v. D.C., app. 4 amps.
Will also operate 16/30 v. A.C., app. 5/7 amps.
Each 25/-, post 1/9.
ELECTRIC FANS. New in maker's boxes.
230-250 v. A.C. 71in. Blades. Suitable ex-
traction or circulation. Bargain at 501-,
post V-.
BAKELITE LAMP HOLDERS, chrome
reflector, screw rim, clear glass 51n. dia.
Suit window display, etc. etc. S.B.C.
double contact. Each 4/9. post 9d.
PRESSURE TANKS (R.A.F. Oil Reser-
voirs). Each 5/-. post 1/6.
Send 3d. Stamp for list of MOTORS.
TELEPHONES, TRANSFORMERS. PUMPS.
LAMPS, SWITCHES, BOXES etc. etc.

Hundreds of Bargains.

MILLIGANS
24, HARFORD ST., LIVERPOOL, 3.

Money Back Guarantee.

. SORE A AiD PROFIT.

SILK SCREEN PRINTER
with ALL SUPPLIES

& FREE COURSE !

PRINTS IN SIX COLOURS This is the
great new

printing and colouring process for amateurs or
professionals alike and all hobbyists. Its versatility
is enormous. It will print a few copies, or hundreds,
to a professional standard, in solid colours, or intricate
designs, on cloth, paper, wood, glass, metal, etc. Print
greeting cards, toys, models,drawings, paintings in full
colour, photographs, type -script. Fluorescent colours,
suede flock and novelty finishes, transfer papers for print-
ing your own transfers also available. Can also be used as
first-rate duplicator with any typewriter. Nowhere
else is such a large and comprehensive outfit offered
for so little money. As supplied to R.M. Government,
Educational Authorities, Printers arid private users
throughout the world. +Thousands testify to the
quality and amazing value. Do not miss this oppor-
tunity.
-ON PAPER, WOOD, CLOTH, PLASTICS, etc.
AMERICAN PUBLISHERS SERVICE

(Graphic Arts Div.),
DOCKING ROAD, SEDGEFORD, NORFOLK

This IS the

BARGAIN OF THE YEAR
COMPARE THE VALUE

SEE WHAT YOU GET I
Large lein. x 12in. PRINT-
ING FRAME. Stout Lamin-

ated WOODEN BASE.
Patented ADJUSTABLE
HINGES (for printing on
material up to fin. thick).
Fine Quality SQUEEGEE

SIX CONTAINERS COL-
OURS - Red, Blue. Yellow,

Green, Black, White.
STENCIL FILM (design
traced and applied with hot

iron).
STENCIL CUTTERS and
HOLDER. Register Guides,

Masking Tape, etc., etc.
And FREE 10/- COMICS
giving step by step procedure
for, every application of pro-
cess, including PHOTO
STENCILS, DAYGLO,

FLOCK finishes, etc.
post
paid

REFUND GUARANTEED
IF NOT APPROVED

8VITIIIN 7 DAYS.

for 47/6
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D.C. Pneumatic Time Delay Relay
ELECTRO METHODS, LTD., Caxton

Way, Stevenage, Herts, have pro-
duced a D.C. pneumatic time delay
relay, which is a single -pole change -over
switch in which " make " or " break " tim-
ing can be set to operate over the range of
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are two new accessories in the " Cub "
range, a high speed bench planer and a
bench sander. They are part of the
range built around the Cub drill, which
provides also a bench saw, lathe, drill press,
sander, polisher and bench grinder, etc.

continual demonstrations of all Wolf Cub
equipment were a special feature
on the Wolf stand at the B.I.F.

The D.C. pneumatic time delay relay.

i/6th to 18o seconds. It comprises a com-
pact pneumatic system and a robust D.C.
solenoid and can be supplied mounted in
a fully tropicalised cast -aluminium case.

Its many uses include controlling accele-
rating -contactors to D.C. motors; timing the
opening and closing of valves in refrigera-
tion plant; controlling sequential process
operations in which accuracy and reliability
are essential; for the delayed starting of
loop -circuit equipment and for the delayed
starting of stand-by equipment. The speci-
fication and any further information is
available from the above address.

Revultex Cold Casting Process
MESSRS. REVERTEX LIMITED, 51-55,

Strand, London, W.C.2, have sent
us details of their cold casting pro-
cess for the production of hollow -moulded
rubber articles. Neither elaborate machin-
ery nor expensive metal moulds are
required and a wide range of goods such as
toys, hot water bottles, rubber balls, bulbs,
imitation pottery and display ware can be
made simply and economically.

Broadly the process consists cif filling a
porous mould with a liquid Revultex com-
pound, allowing the mould to absorb part of
the water and so deposit a wall of rubber on
the mould surface. Afterwards the excess of
Revultex compound is poured out and col-
lected for future use. Finally the deposited
rubber article is dried and removed.
Further information may be obtained from
the above address.

Wolf Cub Equipment
NEWCOMERS to the Wolf range of

tools are the heavy-duty high-speed
angle grinders which are designed to
perform heavy weld dressing work, foundry
grinding, cutting off risers, etc. These
machines are the first electric tools expressly
designed to operate the new depressed
centre reinforced grinding discs at correct
and maintained speeds under heavy duty
conditions.

Also introduced for the home handyman

Model Accessories
FROM Messrs. Bassett Lowke

Ltd., Kingswell Street,North-
ampton, we
have re -
c e i v e d
details o fsome of
their current
lines. Theseinclude
clockwork
and electric
boat motors,

Below
(Right).-
Wolf combined
mortiser and drill.

brass propellers
and shafts and
other boat build-
i n g accessories.
There are details
of track, etc., for
outdoor model railways
and finally a section deal-
ing with a small rotary
pump suitable for such
jobs as pumping water or
oil, use in miniature
fountains and waterfalls,
for free lubrication of
machinery, for feeding
suds on to machine tools
or for fluid circulation
for cooling and
heating. Approxi-
mate dimensions
are height
x tin. x 2kin. All
queries should be
sent to Bassett
Lowke, Ltd.

pletely self-contained and comprises a meter
movement which is connected to a thermo-
couple mounted at the end of a tube
attached to the meter. A scale is gradu-
ated in degrees Centigrade and Fahrenheit
and the maximum temperature to which the
instrument should be subjected is
400 deg. C. (752 deg. F.). The solder
thermometer will be supplied direct by
Multicore to factories already using Multi -
core solder at a net price of £6 12s. 6d.
Delivery is approximately two months.

Bawsco Abrasive Coil Surfacing Tool
THIS tool has been specifically designed

as a completely self-contained hand
tool to be included in any handyman's kit.
It will produce any desired fmish on wood,
metal and other materials without the in-
convenience of obstructive electric cables or

The Multicore
solder ther-

mometer.

having to work in a room with a power
supply. It also does away with the time
wasting and material wasting practice of
using cork and wood blocks and torn strips
of sandpaper.

Instead, this entirely new hand tool
employs the use of any one of 25 different
twill abrasive coils varying in length from
4ft. to 9ft. (coarse to superfine in five differ-
ent abrasives), which is simply inserted in
the tool onto slotted tubes.

When the abrasive under the base wears
a simple turn of the winders will roll up the
used portion on to a tube at one end of the
tool and at the same time, bring forward a
fresh surface under the base from the tube
at the other end. This is then locked in
position by two friction screw tube locks.
When the whole of this coil has been used,
it can easily be pulled out and a fresh coil
inserted. These coils are also entirely inter-
changeable for use on different materials.

The tool is precision built from solid
duralumin; it will not rust and it is perfectly
balanced with the hand -grip centrally placed
to ensure even pressure and to keep the
fingers clear of the surface being worked.
The ends of this tool are curved (convex, and
concave) so that mouldings and work being
turned on lathes can be evenly finished with
the same accuracy as flat work. For smaller

curved surfaces such
as tubes and rods,
etc., a series of clip -
on plates in various
shapes are available
and these are simply
snapped over the
concave end of the
tool.

The Bawsco abrasive coil surfacing

Multicore Solder Thermometer
A LAST minute exhibit on the Multicore

Solder Stand at the Radio Com-
ponents Show, held in April, was a
solder thermometer. This simple form of
pyrometer is to enable users of soldering
irons and solder baths to determine quickly
the temperature of the solder on the iron
or in the bath. The instrument is corn -

tool. Further details of
this useful tool, which

costs 29s. 6d. complete with fitted abrasive
coil may be had on application to the British
Abrasive Wheel Co. Ltd., 85, Bourneside
Road, Addlestone, Weybridge, Surrey.

The prices of twill abrasive coils range
from is. 6d. upwards.

Vol. zi Indexes now available
price I id.
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RULES
A stamped, addressed envelope, a sixpenny,
crossed postal order, and the query coupon from
the current issue, which appears on the inside of
back cover, must be enclosed with every letter
containing a query. Every query and drawing
which is sent must bear the name and address of
the reader. Send your queries to the Editor,
PRACTICAL MECHANICS, Geo. Newnes, Ltd.,
Tower House, Southampton Street, Strand,
London. W.C.2.

Obtaining Fine Silver and Gold
PLEASE tell me the process for turning

scrap 9ct. gold and sterling silver
into their pure fine state, suitable for
electroplating purposes. -J. D. White
(Pemb.)

THE recovery of pure or " fine " gold is not
a very easy matter unless you are ex-

perienced in chemical theory and manipulation.
To obtain pure gold from the 9ct. metal pro-

ceed as follows : -
Dissolve the gold in aqua regia (i.e., a

mixture of 2 parts strong hydrochloric acid
and 1 part strong nitric acid). The aqua regia
should be gently warmed during the solution
process. A strong yellow solution will be
obtained. This solution must be very carefully
evaporated to dryness on a water bath and
then redissolved in distilled water. Next,
dissolve s part of ferrous sulphate in 3-4
parts of distilled water, and acidify the solution
by adding to it a few drops of strong sulphuric
acid. Allow both this solution and the
solution of gold to cool to normal tem-
peratures. Then add the ferrous sulphate
solution very slowly to the gold solution
with constant stirring. All the gold will be
precipitated as a dark red -brown powder
which consists of pure metallic gold. This
should be filtered off, washed in cold water
and dissolved in aqua regia. The resulting
solution must then be evaporated to dryness
on a water bath and the residue redissolved
in distilled water. This will give a solution
of gold chloride which, in conjunction with
potassium cyanide, comprises the usual gold-
plating bath.

To obtain fine silver from sterling silver,
dissolve the latter in warm dilute nitric acid
(1 in 4). You will, in this way, obtain a solution
of silver nitrate contaminated with copper and
other metals. Because of its copper content
the solution will be tinged green. The liquid
will contain various insoluble impurities which
should be filtered off. Evaporate the filtered
liquid to dryness over the water bath and heat
the residue more strongly. Red fumes will
be evolved and a black -looking solid will be
obtained. This should be dissolved in dis-
tilled water and the solution filtered. Add to
the solution a dilute hydrochloric acid (i in 4)
until no further white precipitate of silver

Queries
chloride is obtained. Stir up the liquid
and filter off the silver chloride, wash the
precipitate with cold water on the filter paper.
Mix the silver chloride with double its weight
of " fusion " mixture (a mixture of sodium
and potassium carbonate). Place the mass in
a suitable crucible and heat it strongly to red
heat. The silver chloride will be converted
into metallic silver which will fall to the bottom
of the crucible. After cooling, the crucible
should be immersed in boiling water, which
will dissolve out the remains of the fusion
mixture and will disclose a " button " of
metallic silver which will represent the metal
in its pure or " fine " form. This is dissolved
in dilute nitric acid (t in 4), the resulting solu-
tion then being carefully evaporated to dry-
ness. The white mass of silver nitrate which
remains may be collected in the solid state
or redissolved in distilled water.

Bleaching Mahogany
T HAVE a mahogany mantelpiece and

surround and wish to bleach it to a
light colour. Can you tell me what
to use and the method ?-B. J. Mooney
(Harrow).
TT is not easy actually to bleach mahogany,
1 since this is a pinkish wood which, with
the passage of time, tends to become darker
in shade. Naturally, of course, you will have
to begin by removing the whole of the surface
polish from the woodwork. This is best done
by patiently scraping it all away with the edge
of a copper coin held between the fingers,
taking care not to scratch the wood itself.

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

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

New Series, No. 3, 55.*

AIR RESERVOIR FOR COMPRESSED -AIR
AERO ENGINE. New Series. No. 3a, Is.

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

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

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

Refractor. Object glass 3in. diem.
Magnification x 80.

No. 8 (2 sheets), 75.*
CANVAS CANOE. New Series. No. 9, 3s. 6d.

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

PANTOGRAPH. New Series. No. 12, Is. 6d'.
COMPRESSED -AIR PAINT SPRAYING
PLANT. New Series. No. 13, 7s. 6d..

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

Art board dial for above clock, Is.
OUTBOARD SPEEDBOAT.
10s. 6d. per set of three sheets.

LIGHTWEIGHT MODEL MONOPLANE.
Full-size blue -print. 3s. 6d.

P.M. TRAILER CARAVAN.
Complete set, 10s. 6d.*

P.M. BATTERY SLAVE CLOCK, 2s.
"PRACTICAL TELEVISION " RECEIVER

(3 sheets), 10s. 6d.
P.M. CABIN HIGHWING MONOPLANE.

Is..
P.M. TAPE RECORDER

(2 sheets). Ss.

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

Southampton Street, Strand, VV.C.2.
An * denotes constructional details are avoilable free

with the blue -prints.

After this, go over the woodwork with a rag
charged with warm methylated spirit.

Now grind up into a paste chloride of lime
and water. Thin the paste out a little to the
consistency of cream. Thus brush it over
the bared woodwork. Let it dry on. Then
brush on to the woodwork dilute acetic acid
.(s in 4). Have the windows open during
this operation, and take all pictures out of
the room, for chlorine gas will be generated.
This has a powerful bleaching effect and it
might affect pictures, fabrics and wail hangings.
If the wood is not whitened sufficiently as a
result of this operation, repeat the whole
process until you get the wood down to the
colour you require. Finally, this is important,
wash away every trace of the bleach and
acid, using cold water rinses and then hot

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

with their enquiries.

water and soap scrubbing. Let the woodwork
dry out slowly, otherwise it may tend to twist.
Do not have a fire in the room until the wood-
work is thoroughly dry. The wood surface will
require a final sandpapering, and it will then
require some type of re -polishing. In place
of acetic acid above recommended, hydro-
chloride acid dilute (I in 4) can be used.
This, indeed, is more potent, but it is rather
dangerous to use, since it might attack the
wood and soften it. It is better, in our experi-
ence, to use the more expensive acetic acid for
decorative bleaching of this nature.

Non-drying Adhesive

WILL you be good enough to supply
me with the formula for making a

" non-drying " adhesive such as that
on the back of " self-adhesive " letters
and pay packets. Can such an adhesive
be obtained ready prepared ?-F. Fitton
(Lanes.).

THEmaking of an effective " non-drying "
or " self -sticking " adhesive such as you

require is a very exacting task, requiring a
number of materials which are difficult to
obtain. For instance, here is a typical formula
for such an adhesive :-

Nitro cotton 5 parts (by wt.).
Ethyl acetate 4
Teluana 2 ,,

To the above solution, add the following :-
Estet Gum 4-5 parts (by wt.)
Castor Oil 3 33

Butyl phthalate 3
Ethyl acetate 2
Teluana 2 ,,

An alternative " self -sticking " adhesive con-
sists of equal parts of fine mica powder and
rubber latex.

Unfortunately, too, these special " self -
sticking " adhesives are not at present marketed
in small amounts, although there is undeniably
a definite call for them. I.C.I., Ltd., North-
Western Branch Office, Ship Canal House,
King Street, Manchester, 2, supply a
very excellent adhesive of this nature con-
sisting of a solution of a synthetic low -poly-
merisation resin in xylene, but we very much
doubt whether you would be able to obtain
small amounts of this as a private individual.
You may, however, be able to obtain some

(Continued on page 416)



FIBREGLASS ! !

BUILD YOUR OWN car body, boat hull,
sidecar, etc.
KITS for experimental work and initial
experience.
Prices : 12/6, 17/6, 28/6 & 45/-.
BULK 'MATERIALS - prices on
application.
Amongst other articles, we manufacture
FIBREGLASS CAR BODY SHELLS,
with high surface finish, choice of 5 colours.
£49. Send for details to :-

Dept. P.M.6,

MICRON PLASTICS,
WOODCOCK HILL,

RICKMANSWORTH, HERTS.
Tel.3312

ELECTRIC GRINDE, POLISHER
AND DRILL

Ex-R.A.F. 10

Brand New I

39/6 4 -

Delivery 21.3

A.C. Mains
2(0/250v. 5,000 r.p.m. Approx. I h.p.
watts). ball bearing. With Standard
grinding wheel, chuck and polisher.

3.44
SEWN I.V4S

fa"

(100
size

C.O.D. Extra. CMoney back guarantee. I
LUXELECTRIC LTD. 6 v
Mut. 7), Leigh -on -Sea, Essex Delivery 3/6

p, uitioaild
Jhe Retest C4

:--1114ksuRF
a_ uu toWeek=

L. ROBINSON A CO. (GILLINGHAM) LTD
mlendon CAombers. GILLINGHAM. KENT Phone 5182=

CONSTRUCT YOUR OWN
REFRIGERATOR

This book, profusely illustrated with
drawings and photographs, tells you
how to construct a Cabinet or Built-in
Refrigerator and illustrates many that
have been built by amateurs and are
operating satisfactorily. Post free 1/6.

ROBERT C. SCUT"T,
Refrigeration Engineer.

52, Hadley Way, London, N.21
LABurnuni 6262

POTTERY
Potter's wheels from 16 gns. 3 k.w.
electric kilns from £12 to £50. Also
a wide range of pottery materials.

Write for illustrated catalogue.
MILLS & HUBBALL, Ltd.

(Dept. P.M.),
244, Borough High St.. London. S.E.1.

RATCHET & REVOLUTION
COUNTERS

Ask for
Leer/et No. 18/7

Speeds up to
6,000 r.p.m.

B.& F. CART ER
& Co., Ltd., Bolton

THE  FLUXITE QUINS" AT WORK

" Our doughnut dispenser is great
Slick service. You don't have to wait

It's the best gadget yet
Made with FLUXITE, you bet

If you're ready Ast hold up your plate."

and its famous equal
THE

SOLDERING PASTE

glnip
goideltatql

The standard sizes of FLUXITE FLUID are :-

4 fluid ozs. 8 fluid ozs.

20 fluid ozs. & I gallon cans.

FLUXITE LTD BERMONDSEY ST  LONDON S.F. I

TELEPHONE : HOP 2632

EXPORT ENQUIRIES INVITED
GM.12

32 -page Booklet on

STEAM
FOR

PROCESS
The Bulletin "Steam for Process "explains,
in clear words and pictures, most of the
things an engineer ought to know about
the use of steam for heating and process

purposes. Copies free on request.

SPIRAX-SARCO LTD.
(TECHNICAL DEPT.)
Cheltenham, Glos.

THE FAMOUS
HARRIS ELECTRIC

WELDER
and Complete Kit 's m.

For Welding. Soldering
Brazing and metal onstr,s
Won & repairs in the home. nn
the car or cycle. Instant heat
8,000o F. Works from as. or 19v.
ear battery or transformer train
A.C. mains. Complete kit of Weld-
ing Tools, 9 ft.. cable, clip cart...
cleansing Said, fluxes. tiller rods. VC -
glee, instructions, hints. Thousands
ha daily ow. As supplied to Depts.
of ILK. Government. /Standard
Telephones, etc. Welds all Metals.
Up

C
to ons.eighth inch. 53/6.O.D. IF REQUIRED.

Obtainable only limn Post Free.

HARRIS ENGINEERING CO. (Dent. P.M.)
269 Kintaland Read. tendon, E.2

, 1, urmunYm,

ROGERS,
31, Nelson Street, SOUTHPORT

TEST ME-FER. UNITS.
Sensitive jewelled move-
ment in case with scale
tin. x 4in. Calibrated 10
to 10,032 ohms, and with
A.C./D.C. volt ranges.
Moving coil Unit with
Scale and Detail Sheet
9/9

Assorted springs. 50 in box ... 5/ -
Self -Tap Screws, 100 asstd. 3/ -
Thread Ganges, 28 arms ... ... 4/9
Saw Bench Tops, with Ball Race,

Spindle, Pulley, etc.. 18in.x1Oin. 52/6Rectifiers for Meters, A.C. to
D.C. Generators, 6 V.. 12 v., 250 V. 12/6
3in. Green Grit Grinding Wheels 4/9Admiralty Rotary Compressor

Plants, complete less motor, 65.7.6
51.C. Meters 2i in. square. 0 to 5

amp. 0-25 v.. 0-100 mitt. MI 10/B ea.
May We send our list of hundreds of inter-

eslino items, lid. stump please.

8EST VALUE is

"Do-it-yourself.8000
WOLF CUB BOOK of
Profitable Pleasure

100 pages

350 Illustrations
Chapters on

Home Repairs,
Woodturning
Fretwork and Marquetry

77 designs for making Fitments,
Furniture, Toys, Novelties. Models. etc.

s.ne cr(s.ed e.o so DEPT. P.M.
WOLF ELECTRIC TOOLS LTD

PIONEER WORKS. LONOON. W.S

ACCURATE
VEA RON I T TIRO

/ AIR PISTOLS
ATR RIFLES  ACCESSORIES

f f'.: Wr,te for tatatogue WESLEY a SCOTT Ltd.
i'''I06. WEAMAN ST.. BIRMINGHAM 4. ENGLAND

WA/Lig

PORT ASS 3' "S" X25.10.0
Contract Surplus

dim
Duet. P.M., Buttertnere

Works, ShetFeld 8



416 NEWNES PRACTICAL MECHANICS June, 1955

similar adhesive in small amounts from either
Plastics Ltd., i t, Whitworth Street, Man-
chester, i, or Messrs. Greenwood, 13-17,
Victoria Street, Huddersfield, Yorks. You
may, also, be able to procure a similar " self
sticking " adhesive from Portland Plastics,
Ltd., Wear Bay Road, Folkestone, Kent.

Silica Gel
CAN you please answer the following

What is silica gel ? VVhat are its
applications ? When does it require
reactivation and how is it reactivated ?-
G. B. Maskery (Brighton).
SILICA gel is an amorphous form of

hydrated silica. It is produced by the
electrolysis of sodium silicate solution or by
the treatment of such solution with acid.
In this water, a colloidal form of hydrated
silica is obtained, which latter polymerises
to give a " gel " or a jelly -like substance.
This is the " silica gel." When freshly
prepared, it appears as a gelatinous mass but,
on standing, it sets to a solid mass which
(when it contains less than 75 per cent. of
water) is very friable or powderable and can
thus readily be ground or pulverised. Usually
the material is carefully heat -treated in order
to dehydrate it completely. It is then
pulverised and graded according to its
particle size.

The uses of silica gel follow from its extra-
ordinary activity as an absorbing agent. The
gel will not only absorb fumes and gases,
but it will also absorb impurities from liquids.
Still more, it will rapidly absorb moisture
from air and other substances. It has been
estimated that one part of silica gel will often
absorb about 30o parts of moisture or other
contaminating impurity from its surround-
ings. When the gel has acquired its full
complement of absorbed material it must be

reactivated." This, in some cases, is
effected by dissolving out the impurities,
but, more ordinarily, and especially in the

case of absorbed moisture, the reactivation
of the gel is carried out merely by heating
it so as to drive the moisture off.

Making a Hydrophone
T WISH to construct a hydrophonc
1 suitable for use at approximately
soft. depth. I understand that the micro-
phone is built inside a heavy steel con-
tainer but have no other details. What
type of microphone would you recom-
mend and what power from the ampli-
fier ?-G. L. Doughty (Malpas).

YOU could use a heavy steel container
for the microphone, the case being

provided with a flexible diaphragm in order
to allow vibrations to be transmitted to the
microphone. You could use a condenser
microphone (Marconi's Wireless Telegraph
Co., Ltd.) consisting of a very thin metal
diaphragm stretched close to, but insulated
from, a solid flat metal disc to form an air

dielectric condenser which is kept charged
through a resistor of at least 20 megohms.
We advise you to use at least one stage of
amplification in the hydrophone. Other
stages can be used at the receiver, depending
on the volume of sound required.

Draught Elimination and Fire
Efficiency
WHEN the fire in our living -room is

alight, it draws in a lot of air
through defects in door and window,
and even up through the floor boards
where nbt covered. This creates a
considerable draught in the room. If I
stop up all this unwanted ventilation,
will it stop the fire drawing, or will
sufficient air be fed to it down the
chimney ?-J. B. Lucas (Ireland).
IF you stop up all the chinks and crannies

in your room so as to eliminate all the
possible sources of draughts, it is probable
that your chimney will smoke very badly.
Under these conditions, when the door is
closed (particularly if it is closed suddenly)
there will be a down -draught of smoke from
the chimney, and even if the fire is not
actually smoking at the time, there will be a
down -draught into the room of fumes from
the fire. This will be because, by stopping
up all the chinks, you will have taken away
air currents in the room which would otherwise
have entered the chimney space and have
acted by compelling the smoke and fire fumes
to rise in the chimney.

We quite agree, of course, with your idea
of trying to get rid of the room draughts.
But if you do this completely, we fear that
you will have trouble in the above direction.
We think, therefore, that you will have to aim
at a suitable compromise. Stop up as many
sources of draught as you can without making
the fire smoke. Hence, you see, you will have
to do this work little by little. You can stop
up the whole of the floor -board defects, but,
after that, go very carefully, testing each stage
of your stopping -up until you arrive at a stage
at which the fire begins to smoke. The entire
question of just how far you can go in this
matter depends entirely on the design of the
fireplace and the chimney.

Information
Sought

Readers are invited to supply the required
information to answer the following queries.

Mr. E. Ball (Batley) asks : " I am
interested in the construction of what I may
call ' an underground water pipe tracer.'
The idea is to have some sort of vibrator
feeding a transformer, which in turn is
coupled to the underground pipe (one lead
to the stop tap, usually in the roadway, and
the other to the tap inside the house). The
other part consists of a triangled frame aerial
with an earphone connected across it. The
pulsations are picked up in the earphone
from the vibrator through the ground from
the pipe, making it possible to trace the run
of the water pipe between the two given
points. I have managed to construct this
arrangement, but the signals are too weak for
the device to be of any value. Could you or
any of your readers give me any information
on this apparatus ? "

Mr. T. Kirne's problem is set out in
the following letter : " I should like to
build a boat suitable for inland lakes.

" The boat is to be propelled by two water-
wheels-one on each side-and the two
passengers seated inside use their feet to put
the wheels in motion. Can you give me any
information ? "

J. Thompson (Bradford) writes : " I
wish to build a home -sunray lamp of the
mercury vapour tube type and wonder if you
could, furnish me with a circuit to give a

reasonably powerful output ? I am hoping
to buy Government surplus components. An
alternative circuit for infra -red rays would
also be appreciated."

L. F. Moss (New Zealand) writes :
" I wish to make some arrows for an archery
club. I have a wood lathe on which to turn
the shafts, but fixing the feathers has me
stumped !

" Would you please give me some informa-
tion on this ?-and some general instructions
for making arrows would be very welcome.
Can you advise me as to any books publfshed
on archery ? "

From Mr. A. M. George (Horn -
church) comes the following : " I have
recently purchased an electric carbon welding
set of the type wherein the carbon electrode
produces heat on contact with the metal
surface to be welded (as opposed to the carbon
arc principle). Results with this machine
have been unsatisfactory and I would therefore
be very grateful if you could give me some
advice on using this machine, the type of
flux, rods, etc., and tell me of a book.

" The set is, I believe, ex W.D., for it
bears no maker's name, and the only informa-
tion I have is that it is A.C. working and has a
maximum output of 15o amps. The main
work which I wish to do is lap -jointing
22 gauge mild steel."

From Mr. A. Fern (Derby) comes the
following : " I have a four shaft table loom,
but find the work both slow and laborious.
I would be glad, therefore, if you could send
me details of a shedding device which
would lift the shafts automatically and in
any given sequence. I already have Theodore
Jennings's Jack -in -a -box ' in detail and
wonder if it could be adapted for my purpose."

The following query is from S. C.
Stanley (Walton -on -Thames) : " Could

you suggest a means of measuring, or at least
comparing, the emission of ultra -violet rays
from electric arcs ?

" I do not wish to assess the output in
units, but merely to compare that from one
arc to that of another in proportional terms."

Mr. R. Cosgrove (Liverpool) writes :
" On a recent visit to a beer bottling works I
saw two filling machines; one was C/o2 gas -
top pressure and the other unit was air -top
pressure. I was unable to understand the
function and working of these and would be
obliged if you could give me an explanation.
Could you also tell me how the level of beer
in the bottle is controlled, and if there is
any reading matter available on this subject ? "

From Harrogate Mr. E. Hartley
writes : " I would like to convert either a
Hipp or a mains synchronous type of move-
ment into a perpetual calendar. Could you
give me any details of the train work for the
different months, also the extra day involved
in leap year ? "

The following was received from R.
Sanderson of Devizes : " I am contemp-
lating making my camera suitable for under-
water photography. I would be much obliged
if you can give me any information as to
how this may be done."

Mr. G. H. Powell (Birmingham)
writes : " I wish to construct an ultra -violet
lamp for blueprinting purposes. Can yougell
me how this can be done cheaply? I have
been told my best plan is to buy a carbon
filament lamp, fixed into a bowl reflector (as
used in a bowl fire) and covered with a sheet
of horticultural glass. Can you suggest a
firm who could supply these items ? "

Mr. H. J. Howells asks : " Have you
any information on the construction of a
bathroom weighing scales ? "



June, 1955 NEWNES PRACTICAL MECHANICS 417

GAON E
Recommend the Famous " SEWTRIC"
GRINDERS and POLISHERS
for LONG and RELIABLE SERVICE

Used by many Opticians, Jewellers, Watchmakers, Dental Mechanics, Toolmakers,
Model Makers, etc., for grinding, polishing, sharpening, milling, carving, burring, tappine,
engraving and cleaning on Metal, Wood, Glass, Plastics, Stone, etc.

"SEWTRIG" GRINDER POLISHER
1,6th h.p. 226 250 volts universal mains
A.C./D.C. For 5 speeds from 2.500 to
8.000 r.p.m. Complete
with 4in. Grinding Wheel
and a 4in. Calico Buff.

or 42/- Deposit and 8
Payments of 7/3

Carr. and Pkg. 4'6 in Encrand & Wales.
Scotland 619.

As above but with two Grinding
Wheels instead
of but

18.15.4
ginso---

Or
42/6 Deposit and
9 Payments of 16/ -

Flexible shaft to couple on to spindle of
both types above with a Ath capacity chuck 50/- extra

(same type as 1, 6th h.P.) .
1/12 h.p. with Sin. Grinding Wheels and Buff 15.10

22/- Deposit and 6 Payments of 15/6
Carr. & Pkg. England & Wales, 516 Scotland, 5/6.

HANGING TYPE 1/10th h.p. Universal Motor.
12,000 r.p.m. Complete with

Flexible Shaft. lin. capaCity Chuck and Foot Control.
The speed is controlled by pres-
sure on the toot Control. £9.10.Weight 81 lbs.
Or 44/6 Deposit and 9 Payments of 17/9
Can. & Pkg. England & Wales, 4/8 ; Scotland, 6(9.

All goods
delivered
FREE in ourown vanarea. £5
orders carri-

age Paid within
50 miles of Holborn.

Tool and Motor Car Accessory List Free
GAMAGES, HOLBORN, LONDON, E.C.1. HOL. 8484

THE REVOLUTIONARY FLOORING ! !

1:7 0

obUIRDAT
the modern true

POLYVINYL PLASTIC FLOORING
that you lay yourself ! !

Builders all over the country are using
"REDIMIX " for their new bungalows and
houses because it is the most modern flooring
material-it does not require specialists to
lay it-and it is cheap in cost.

" REDIMIX " POLYVINYL FLOORING is a plastic
which comes to you in a tin-ready for laying. It is ideal for covering
any kind of existing surface-concrete, quarry tiles, flagstones, compositions
of all kinds, timber-in fact, any unsightly and .uncomfortable dusty floors.

" REDIMIX "
is supplied in
a very wide
range of beauti-
ful colourings

front plain to a
multitude of
marbled and
veined colours.

,YOU LAY IT YOURSELF ! !

Desk P.M.R.6 (Please quote this number)
THE LAYMATT FLOORING COMPANY
36-40 Seabourne Road -

PER TIN

451 me

6 SQ. YDS.
Carriage

paid home

Bournemouth - England

MIK

NEW LEARN
g THE PRACTICAL WAY
I With ninny courses we supply

actual equipment thus com-
bining theory and practice

I in the correct educational
sequence. This equipment,
specially prepared and de -

I signed remains your property.
I Courses include: Radio, Tele-

vision, Mechanics, Electricity,
Draughtsmanship, Carpentry,
Photography, Commercial

I Art, etc.L

POST THE COUPON TODAY FOR OUR
BROCHURE ON THE LATEST METHODS
OF HOME TRAINING FOR OVER

150 CAREERS & HOBBIES
PRIVATE

Accountancy

Advertising
Aeronautical

Engineering

Automobile
Engineering

Banking

Book-keeping
Building
Business Management
Carpentry
Chemistry
Civil Service
Civil Engineering
Commercial Subjects

AND INDIVIDUAL TUITION IN YOUR OWN NOME

Commercial Art &
Drawing

Customs & Excise Officer
Draughtsmanship

Economics
Electrical Engineering
Electronics
Fashion Drawing
Heating & Ventilating Eng.
Industrial Administration
Journalism
Languages

Marine Engineering
Mathematics

M.C.A. Licences
Mechanical Engineering
Motor Engineering
Photography

P.M.6. Licences
Police

Production Engineering
Public Speaking
Radar

Radio & Television
Servicing

Radio Engineering

Refrigeration
Retail Shop Management
Salesmanship

Sanitation
Secretaryship
Sheet Metal Work
Shorthand & Typing
Sound Recording
StruCtural Eng.

Telecommunications
Television
Time & Motion Study
Tracing
Welding
Writing
Works Management
Workshop Nadine

and many others.

Also courses for University Degrees, General Certificate of Education. B.Sc.Eng., A.M.I.Mech.E., 1.1.0.8.,
A.C.C.A., A.C.I.S., A.M.Brit.I.FLE., A.M.I.I.A., City is Guilds Examinations, R.S.A. Certificates, etc.

THE ADVANTAGES OF E.M.I. TRAINING
* The teaching methods are planned to meet modern

industrial requirements. * We offer training in all

subjects which provide lucrative jobs or interesting
hobbies. * A tutor is personally allotted by name to
ensure private and individual tuition. * Free advice

[-COURSES FROM 15/- PER MONTH

11111711WITS
The only Postal College which is part
of a world-wide Industrial Organisation

covering all aspects of training is given to students
before and after enrolment with us.

POST THIS COUPON TODAY
Please send without obligation your FREE book.

E.M.I. INSTITUTES (Dept. I44k)
43 Grove Park Road, London,W.4

NAME. _

SUBJECT(S) OF INTEREST

L. June. 1955.
MM. MIN= 1111111 =NM
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TELEPHONE SETS .

MODERN DESK TYPE
For Office, Factory or Home. Each unit is
complete with Eft. of 3 -way flex and 3 -way
connecting block. Price for 2 Units with
battery ready for use. 282.7:8. 3 -way Flex
available at 50. per yd.
WALL TYPE also available. 2 complete
units £5. Batteries 5/6. Twin Wire 50. per
yd.
GENALEX EXTRACTION FANS. -230'
250 volt 50 cy Induction motor, 1.350 r.p.m..
85 watts, 9 in. blades, silent running. £6115/-.
Cge. 7/6.
BLOWER MOTORS.-Dual voltage 12-24
volts. Recommended for car cooling or
heating, 25/-. Post 2/-.
CHARGING RECTIFIERS.-Full Wave
Bridge 12 volts 2; amps, 1318. 4 arms, 22/6,
post 1/6.
HEADPHONES HIGH RESISTANCE.
-4,000 ohms. New, 12/8 pr., post 1'6.
ACFIL PUMPS.-These pumps enable
you to fill all accumulators on the bench
with the carboy at floor level, Brand new.
only 30/-. post 2/-.
TELEPHONE UNITS. - Sound poweAd,
suitable as receiver or microphone. A pair
will provide perfect 2 -way communication
without the use of batteries. 6;- each,
another type 5/- each. Insets only 4 - each.
Post 6d.
LOW VOLTAGE CIRCUIT TESTER.-
A self-contained unit for making a complete
and rapid check of the generator -battery
circuit of a vehicle. Battery voltage, regu-
lator and cut-out settings and generator
performance can all be easily determined.
American made. Complete with instruction
book. 25/10/-, Post 2/-.
BALL RACES.-No. EEZ Tin. x din.. 3/-,
30/- &ix., post free.
THRi TT RACES.-12/l6in. x 1in., also iM.
x kin.. 1/6, 15/- doz. Post free.
SWITCHES.-A row of 5 in a flush mount-
ing bakelite moulding 51in. x llin. x 2in..
Ideal for model railways. etc., 5/6. post 9d.
12/24 VOLT D.C. MOTORS with double
ended shaft 2in. x 3in.. 8/6. Postage I!,
KLAXON GEARED MOTORS. -230 volt
A.C. Induction type. No. 1K5SB3-W7. Torque
15 lbs./in. 175 r.p.m. £10.
GEARED MAINS MOTORS.-Universal
Series Type for 230 volt A.C./D.C. 105 r.P.m.
torque 7 lbs./in. Klaxon No. EK3UB1-W3
complete with control box to enable speed
to be varied, 115.'-. complete.

ELEC'TRO MAGNETIC COUNTERS.-Post Office type 11A, counting to 9,999,
2 to 6 volts D.C.. 3 ohm coil. 1216 each, post
1/-. Many other types in stock. Lists sent
with order or send S.A.E.
MECHANICAL COUNTERS to 99,999
only 7/6 each. Post 6d.
ROTARY CONVERTERS.-From 12 volt
D.C. to 230 volt A.C. 100 watts. 92/8 each
also available with 24 volt input. cge... 7/6.
AUTO CABLE for car wiring and all
electrical purposes, waterproof. Single.
4/- doz. yds.. 201-100 yds. 3 core. 5 '- doz. yds.,
37/6100 yds. 5 core 6/- doz. yds.. 45,- 100 yds.
VACUUM PUMPS or Rotary Blowers.-
Ex R.A.F. Brand new. 7 cu. ft. per min.
10 lbs. per sq. inch at 1,200 r.p.m. Ideal for a
brazing torch. etc. Size 6in. x 4in. x 41n.,
2 x lin. shaft, 22/6 each, post 2/-.
MASTER CONTACTOR.-A precision
made clock movement, contact making and
breaking twice perasecond, with regulator.
Brand new in soundproof oak case. Many
uses, blinking lights, etc. Only 12'6. Post
2/-.PORTABLE ELECTRIC BLOWER.- 
This unit is a powerful 220 watts electric
motor, operating on 220-230 volts. Enclosed
type with handle. 8ft. of metallic flexible
hose and nozzle is included, also 7 yds. C.T.S.
flex for connection to the mains, 130/ -
complete. Carriage 7/6.
INSPECTION LAMP.-Complete with
Battery Case. Fits on forehead. Leaves
both hands free. 7/8, post 1'-. Takes a
standard Ever Ready battery. No. 0215,
2/P. post gd.
CELL TESTING VOLTMETERS. -20-3
volts. In leather case with prods, 25/-.
post 2/-.
MICROAMMETERS, 250 F.S.D. 311n.
FLUSH. MODEL S37.
Specially scaled for test meters. Knife
edge pointers, magnetic shield. Guaranteed.
Brand new. Not Govt. surplus. 55/-.
VOLTMETERS for A.C. Mains 60 cy.
reading 0 to 300 volt with clear Sin. dial only
601- ; 0/15 volts A.C./D.C. 21in. Flush. 15/6.
VOLTMETERS. -01300 D.C. 2in. Flush
Square with external resistance, 10/6 ;
post 1/-. Easily converted to read A.C. by
using a 5 Milliamp meter rectifier at 7/6,
post 6d.
AMMETERS. -21n. Flush 0/20, 10/8 ea.
20-0-20, 12/8 ea. Moving Coil D.C.
MOVING COIL METER with 1 MIA move-
ment, 211n. round. Scaled 0/300 volts, 30/-.
LISTS AVAILABLE.-Motors, Meters,
Telephone, Rectifiers, Relays, Potentio-
meters, Resistances. Send large S.A.E.

WILCO ELECTRONICS
Dept. PM.

204, LOWER ADDISCOMBE ROAD,
CROYDON.
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RUSTED
FITTINGS?

Free them quickly with

Shell Easing Oil

June, 1955

Shell Easing Oil
comes in a handy 8 oz.
tin with special pourer
spout to eliminate
waste.

Here's the way to free those rusted
fittings ! Free them quickly, too.
Shell Easing Oil is sure and swift,
penetrates deeply to loosen and
free.

From nuts and bolts to taps and
pipe joints, from bicycle frames to
window catches, Shell Easing Oil
is the answer to your rusted parts
problem.

SHELL EASING OIL is very handy in the
house. Buy some to-day-good ironmongers
stock Shell Easing Oil.

4etwidle phige
of a glance

Precision built with watch -like accuracy,
neat, light and strong, records up to
10,000 miles and then repeats. Complete
with striker and rust -proof hub spindle
bracket. Chromium plated finish.

Price 7/6

744/ oittegad" CYCLOMETER
JOSEPH LUCAS (CYCLE ACCESSORIES) LTD CHESTER ST BIRMINGHAM

GALPI N'S
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM,
S.E.I3

Tel.: Lee Green 0309. Nr. Lewisham Hospital
TERMS : CASH WITH ORDER. NO C.O.D.
All goods sent on 7 days' approval against

cash.

EARLY CLOSING DAY THURSDAY
MEDIUM SPOT WELDING TRANS-
FORMERS, input 200/250 volts, OUTPUT
a combination of 2, 4, 6, 8, 10, 12 volts ac
50/70 amps. New 65/2/6, carr. paid.
HEAVY DUTY L.T OUTPUTTRANS-
FORMERS,"200/250 volts input. Output a
combination of 6, 12, IS, and 24 volts at 30
amps. £4/2/6 each. C/paid.
Another, Input as above. Output 0, 6, 12, 18,
24 volts at 12 amps, 55/- each, post 2/-.
Another, Input as above. Output 0, 6, 12, 18,
24 volts, 6/8 amps., 46/6 each.
HEAVY DUTY L.T. TRANSFOR-
MERS suitable for rectifiers, soil heating,
etc. Input 200/250 volts. Output a com-
bination of 6, 12, 18, 24, 30, 36 volts at 15
amps., 67/6 each, post 2/6. Another, Input
and Output as above but at 6 amps., 47/6,
post 2/-. Another, Input and  Output as
above but at 4 amps., 36/6 each.
CONVERTERS, 400 watts output, 24
volts D.C. input, 50 volts, 50 cycles, I phase
output. Complete with step-up transformer
from 50 volts to 230 volts at 400 watts,
E12/10/- each, C/F.
EX -RADAR MAINS TRANSFOR-
MERS. Input 230 volts. Output 4 or 5
kilo -volts at 30 min., also 3 L.T. windings
4 v. 2 a., 6.3 v. 2 a., 2 v. 2 a., these trans-
formers are capable of a larger output than
stated and are immersed in oil. L3/15/.
each, carriage 5/...
EX-U.S.A. ROTARY CONVERTERS,
12 volts D.C. input, outputs 500 volts 50
mA. 275 v. 100 mA. Complete with
smoothing, 22/6 each, carriage 2/6. As new.
ELECTRIC LIGHT CHECK METERS,
useful for subletting garages, etc., all for
200/250 volts A.C. mains, 5 amp, load, 19/ -
each ; 10 amps., 22/6 ; 20 amps., 27/.-; 25
amps., 32/6.
1,000 WATT AUTO WOUND VOL-
TAGE CHANGER TRANSFORMER
tapped 0/110/200/230/250 volts, 15/15/ -
each, -carriage 4/6.
1,500 watt ditto, OM-, carriage 7/6.
350 -watt, 55/-, 500 watt, 75/-, 200 watt, 45/..
CHARGING KITS CONSISTING OF
RECTIFIER AND TRANSFORMER for
charging 6 or 12 volt batteries at 2 amps.
(input 200/250 volts), 32/6 each ; ditto for 4
amps., 46/6 each.
EX-R.A.F. DYNAMOTORS 24/48 volts
D.C. input, 1,200 volts, 17 milliamps, h hour
rating. 11/6 each.
EX -RADAR IMPULSE TRANS-
FORMERS 2 Mu -Metal transformer in oil.
Output believed to be 15 k.v. at 3 kw. R.F.
only 7/6 each.
ROTARY CONVERTERS 24 volts D.C.,
input 50 or 110 volts, 500 cycles, I phase.
Output at 300 watts, 67110/- each,
C/forward.
METAL RECTIFIERS, large type, 50 volts
at I amp. D.C. Output (70/75 volts A.C.
Input), these can also be broken down for
low tension rects., 7/6 each.
EX-G.P.O. EARPHONE with separate
carbon type Microphone, 40 ohms resit.
tance, 6/6 each.
AUTO WOUND TRANSFORMERS
4 kilowatts 110 to 230 volts or vice versa.
615 each, C/forward ; ditto double wound
3 kw., Input 230 volts, Output 55/0/55 or
can be used the other way round, t16/10/ -
each, C/forward.
MAINS TRANSFORMER, Input 200/250
volts, OUTPUT 25 volts 2 amps., centre
tapped, 22/6 each.
EX-R.A.F. MORSE TAPPING KEYS,
3/6 each.
EX -GOVERNMENT MAINS TRANS-
FORMERS suitable for soil heating, garage
lighting, etc. Input 180/250 volts, OUTPUT
0/14/17 volts 20 amps., 45/- each, carriage
3/6 ; another, same input, OUTPUT 4 volts
20 amps. twice, 30/- each, Quaid.
LARGE WIRE WOUND FIXED
RESISTANCES 350 ohms to carry
amp., slider easily fitted, 5/- each. .

MAINS TRANSFORMERS 200/230 volts,
Input 0/9/18 volts 3/4 amps., OUTPUT
suitable for battery chargers, etc. 22/6 each.
ELECTROLYTIC CONDENSERS, 1,000
mfd. 75 volt working, 6/6 each ; 2,000 mfd.
12 volt working, 5/- each, post I/-.
EX-W.D. CONVERTERS 18/24 volts
D.C., Input 450 volts D.C., Output com-
plete with reduction gear ; these can be
easily converted to work off A.C. mains,
approx. power h.p., suitable for grinders,
lathes, etc., 20/- each, post 2/6.

Clients in Eire, please allow at leake
double the carriage stated to allow for

customs clearance charges.
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WHAT I THINK

All letters should be addressed to
the Editor, " THE CYCLIST,"
George Newnes, Ltd., Tower House,
Southampton Street, Strand, London,

W.C.2
Phone : Temple Bar 4363

Telegrams : Newnes, Rand, London

The Speed Limit
LORD BRABAZON, president of the

Roadfarers' Club, would like to see
the speed limit abolished. As that is

unlikely to come about, he thinks the first thing
to do is to limit it to certain times of the day.
Take a road like that from Hammersmith
Bridge to Mortlake. There are few side turn-
ings, it is a broad road, and the only possible
danger is a school. Because of the school,
most people would be prepared to tolerate
the speed limit during the hours when
school children are about, but from eight
o'clock at night to seven o'clock in the morning
such roads could well be free from the limit.

We have in our legislation various examples
of something being legal at one time, and
illegal at another, such hs sounding the horn,
consuming beer, etc., and there is nothing
wrong, therefore, in adapting it to motoring.
This seems an eminently sensible idea.

In point of fact, what is wanted in London
and other busy places is a minimum speed
limit and not a maximum. As for many
reasons that would be impracticable, the
arbitrary speed limit should be abolished
altogether. The present law is adequate to
deal with any motorist who drives at a speed
which is unsafe in relation to conditions
obtaining at a particular moment, and that
speed cannot be arbitrarily assessed. It
might be any speed, between half a mile
an hour and 8o miles an hour. The Lord
Chief Justice is known to be in favour of
the abolition of the speed limit. Although a
sub -committee is now listening to the case
for the abolition of the speed limit in London,
it is my view that it should be abolished
throughout the country.

There is certainly no case for retaining
the speed limit at night. It is agreed that the
roads will not for many years be made suitable
for the ever-increasing volume of traffic and it
follows that present road policy must be
readjusted on a realistic basis to speed it up ;
whereas the present policy has been to slow
it down. The average speed of traffic through
London is under eight miles an hour-not
surprising when it is considered that the
policy has been designed with the safety
of pedestrians as the main objective. Such a
policy must, if continued, eventually bring
the speed of traffic down to that of a pedestrian.
The speed limit cannot be satisfactorily
enforced and a law which cannot be enforced
is a bad law. I suggest that the Minister
re-examines the arguments favouring the
abolition of the speed limit which were put
forward when Mr. Hore Belisha introduced
the 3o mile an hour limit. There are few
places in London where motorists can exceed
the limit, and certainly very few occasions
where they can do so because of traffic

Lcongestion, and where a motorist can do so
with safety, he should be entitled to make up
some of the time he has lost in this way without
risk of prosecution. When a river is in spate
the sluices are lifted, in order to prevent it
from overflowing its banks. With the traffic
stream the contrary policy has been adopted.
It is an affront to and a travesty of natural

justice that a motorist travelling at an average
speed of less than eight miles an hour through
London can be prosecuted for exceeding the
speed limit within that hour. This brings
the law into contempt.

As part of the plan to speed up traffic
stopping places for public service vehicles
should be removed from traffic lights, where
at present they often render the lights
ineffective, especially turn left filter lights.
Large numbers of unnecessary traffic lights
should be removed ; they are insensitive to
the needs of the moment and they cannot
be pre-set for traffic control so that the
duration of the red and green lights complies
with traffic needs throughout the day.

The American Market
THE chairman of the Bicycle Manu-

facturers' Association of America
recently stated that imports of British and
other bicycles to the U.S. had sapped away
39 per cent. of the total American market.
This is not surprising when one examines
the leviathan machines made by most
American bicycle manufacturers. At the
moment of going to press, President Eisen-
hower is considering the recommendations
of the Tariff Commission for further pro-
tection of the domestic American bicycle
industry.

British bicycles have undoubtedly created
a demand for the light -weight type of machine
which American manufacturers are unable
to supply. Indeed, Americans until their
introduction to the British light -weight did
not ride bicycles for pleasure. The American
public prefers the English light -weights and
their demand is increasing. Price is not the
factor, for some American machines are
cheaper than the British, yet the demand in
America is for the more expensive British
machines. It would seem that the British
manufacturer has created a demand in
America and the Americans now want to
annex it. Meanwhile, the bicycle industry
continues to increase its exports with great
success. Figures just released by the Board
of Trade show that 577,964 complete bicycles
(value with parts £7,510,284) were exported
during the first three months of this year,
comparing very favourably with 463,295
machines (value £6,278,287) sent overseas
during the same period last year.

During March, 1955, 215,511 bicycles
(value with parts £2,680,943) were exported
against 188,167 (£2,486,942) during March
last year.

The Slough Experiment
THE 67,000 inhabitants of Slough are

being invited to co-operate with the
Ministry of Transport and Civil Aviation
in a two-year experiment to determine the
relative values of various road safety measures.
Results will be scientifically analysed and
Mr. John Boyd -Carpenter, Minister of
Transport and Civil Aviation, who has
arranged the experiment with the Borough
Council and interested organisations, expects

By F. J. C.

the analysis to yield valuable information
which can be used in formulating future
policy on the prevention of accidents through-
out the country. It is the first experiment
of its kind in Britain.

News of the experiment was given by Mr.
J. D. Profumo, Joint Parliamentary Secretary
to the Ministry of Transport and Civil
Aviation, in reply to a question in the House
of Commons recently. He said that during
the experiment, selected road works would
be carried out, an improved traffic control
system introduced, and road safety education
and police activity considerably intensified.

R.T.T.C. and Team Trials
TEA/V1 trials are again banned to clubs

affiliated to the R.T.T.C. and riders
are warned that they must not compete in
or officiate at any team time trials. Action
against offending riders " will have to, be
considered," says the statement from- the
chairman. The R.T.T.C. recently asked
the Ministry of Transport to be released
from the undertaking given two years ago
that the promotion of these events would be
temporarily suspended. A similar undertak-
ing was given by the B.L.R.C. and the
N.C.U.

From this it must be concluded that the
M.O.T., flying in the face of ineluctable evi-
dence still refuses to acknowledge team trials
and to permit them. The Ministry makes it
clear that should action have to be taken by
either the Ministry or the Home Office the
result will be the complete prohibition of all
time trials, both team and individual. We
do not think, however, that if any such pro-
hibition were introduced, it would stamp
out time trials. They would continue to- be
furtively held as road racing was in the early
part of the present century. It is true that
there was no legal prohibition at that time,
but the malicious persecution of cyclists by
the police amounted to that. We suspect
also that the Government might place a
restraining hand on the Ministry, for fear
that such action may lose votes-whichever
party happens to be in power.

Sir Harold Bowden Retires
SIR HAROLD BOWDEN, Bt., G.B.E.,

recently announced his retirement from
the chairmanship of Raleigh Industries, Ltd.,
after 55 years with the company. He will,
however, continue as a director of the com-
pany and will hold the newly created Presi-
dency of Raleigh Industries, Ltd. Sir Harold,
who is 74 years of age, was one of the early
members of the now famous Roadfarers'
Club, in which he continues to take a keen
interest. He joined the company in 1899 and
was elected chairman in 1921. The company
itself was founded 67 years ago by his father,
Sir Frank Bowden. The chairmanship of
Raleigh Industries has now been taken over by
Mr. George, H. B. Wilson, C.B.E., M.C.,
A.F.C. He joined the company in 1927 and
was appointed managing director in 1938.

)
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WIRELESS reception has become such
an important part of our everyday

life that we are not satisfied merely
to listen in our homes, but must take a
receiver with us on our travels. Midget
portable sets have simplified matters in this
direction and we now have receivers which
are quite small enough to be carried by
cyclists.

The portable radio equip-
ment must obviously be
extremely light ; it must
also be compact and must
be designed so that it can
either be attached to the
frame or fit into the saddle-
bag.

The Aerial
The type of reception

provided is by means of
headphones, and this
means that the set will only
be used when the cycle is
not being ridden. A
throw -out aerial only is
required, and this might
well consist of a 2oft.
length of flex with a large
washer tied to one end,
which can be thrown over
the branch of an adjacent
tree or even thrown along

1111111
II

the ground.
The bicycle frame can

be used as a counterpoise
earth, although it is better
to use a short copper or brass spike which can
be pushed into the ground. Alternatively, the
bicycle can be used as the aerial, making
connection to a bright part, such as the

11,

Constructional Details of a Simple Midget

Battery Portable Receiver that can be

Carried on the Frame of a Bicycle

handlebars or pedal crank; an earthing spike
is then practically essential.

A Two-valver
, The receiver itself can be a two -valve
arrangement, comprising a pair of Hivac
midget valves-preferably an.S.G. valve used
as a detector and a pentode output valve,

Securing
straps -0... -

Aerial and Earth
sockets

Aerial
0

W Coil
Unit

Earth

Reaction
condenser
.000.3.,uF

--Ir

ii

Reaction
condenser

11

ail

Tuning
condenser

111

On-Off Wavechange
switch switch

YI dill 1111

Coil unit
L;111t1I''

Transform'r

vXalSveG.

'

3.

I I x
11 II

Phone
sockets

Ili

I.

Fig. 2.-The cabinet and general arrangement of components.

the two being coupled together by means of
a midget L.F. transformer. A suitable cir-
cuit is shown in Fig. t, from which it will be
seen that there is a very close resemblance

to an, ordinary
" fixed " receiver

5000 1000
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aReact
c>

1

7Y:005
PF

XSG
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I i
/IF $

Wavechange Tuning
switch condenser

H.T 71?
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XY
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250
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Fig. 1.-The theoretical circuit.

HT-
),

-

circuit. The chief
difference lies in
the fact that
automatic grid
bias is provided
and that the total
H.T. voltage is
only 45.
Batteries

It will be found
best to construct
the receiver itself
as a unit, arrang-
ing leads to run
to the midget 2 -
volt accumulator
and H.T. battery,
which may be
carried separ-
ately. The set
can be built into
a cigar box

without any difficulty, following the general
arrangement indicated in Fig. 2. 'Here it will
be seen that a midget coil is employed, and
that bakelite-dielectric condensers are used for
both tuning and reaction control ; suitable
components are to be found in most radio
constructor stores.

I.-Components and Suppliers.

I

One midget L.F. transformer.
One midget tuning coil (Astral Radio Products,

82, Centurion Road, Brighton, Sussex).
One .0005 pF bakelite-dielectric tuning con-

denser.
One .0003 pF reaction condenser.
Two Q.M.B. on -off switches (Bulgin type 8t).
Four _-watt metallised resistances : 2 megohm,

x,000 ohms, 5,000 ohms, 25o ohms (Radio
Resistor Co., Erie, etc.).

One .0002 pF tubular fixed
condenser.

One t pF tubular fixed
condenser.

One so pF electrolytic
condenser.

Two terminal socket strips -(A and E
Two midget valves-X.S.G. and X.Y.
Two midget valveholders.
One 4.5 -volt H.T. battery (Drydex).
One 2 -volt unspillable accumulator (Exide:.

(T.C.C.,
Dubilier,
etc.)

3f.,,.....041, 0.11.1. 01..44

There is no H.F. choke, and the midget
L.F. transformer is directly wired in the
anode circuit of the detector. The resistances
can all be a 1- or +-watt type, and the fixed
condensers should be tubulars. Terminal
socket strips are used for aerial, earth and
'phone connections, whilst it is suggested
that a four-way battery cable should be used
for connecting up the batteries.

Every Cyclist's
Pocket Book

3rd Edition

By F. J. CAMM
A 400 -page Pocket-size (5" x 31" x
1") Reference Book, Road Guide
and Technical Handbook for

Cyclists.

84 Pages of Indexed Road Routes
of England and Scotland.

7/6 (by post, 7/ 10)
from

GEORGE NEWNES LTD.
TOWER HOUSE, SOUTHAMPTON

STREET, STRAND, W.C.2.
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Comprehensive guides to the
best accessories at the best
value for Motorists, Motor
Cyclists, and Cyclists - 48
pages profusely illustrated.
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T THE HALFORD CYCLE COMPANY LIMITED
(DEPT. P2), Gothic House, Henrietta Street, Birmingham, 19.
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73/AA&ELECTRIC UTILITY

TOOLS ON EASY TERMS

THE "I St. G"
eh.. UNIVERSAL SAW

Fits any electric hand
drill. Will Jig saw. Cross
cut. Rip Saw, Hack saw, .;:'
etc. Complete
with attach-
ments and twoextra saw
blades. Send
for leaflet.

Cash Price

1001 jobs can be tackled with these high
quality tools. Every item interferenpe sup-
pressed and guaranteed. Build up your home
workshop. Write for free full catalogue and
easy terms schedule. Cash 8 Mthly

PRICE Deposit of
lin. Drill ... 25.19.6 14/6 14/6
lin. Stand £3. 7.6 8/3 8/3
Craftsman's Lathe £5. 5.0 12/10 12/10
51n. Port. Saw Att. £3. 5.0 81- 8/ -
Lathe Saw Table... £2.15.0 6/9 6/9

Drill ... £12. 7.8 30/3 30/3lie. Stand. 25.10.0 13/6 13/6
51n. Sdr./Polisher.. 28. 7.6 20/8 20/6
51n. Sdr./Polsh. Kit 29.17.6 24/2 24/2
11n. Drill Kit ... £11.17.6 29/1 29 1
6in. H.D. Saw £17. 5.0 42/2 42/2
When ordering please send Cash Price or Deposit
and state Mains Voltage. .411 items post free.

BURGESS PAINT
SPRAYER

POST
FREE

' Cash
Price

75/ -
With new nozzle att. or 4/- dep.
for overhead spraying. Easy & 8 mthly.
to handle as brush. twice as payments
fast. Just plug in and spray. of 10/ -
For paint, insecticides, varnish, lacquer,
light oils. etc. Fully guar. A.C. mains only.
state voltage. Send for leaflet.

49/6
; Post Free

OR ERAMSST 6 deposit & 8
E. monthlyTEpay-ments of 8/-.

LATERAL SANDER -
POLISHER
Vibratory
principle
at approx.
1 2 . 0 0 0strokes
per min.
.2.01031,.2 4 Ov.
A . C.

Ideal
for sand-
ing wood : Send for leaflet.
polishing qrs. etc.
751. OR Sf mdetliTi_t Pay

Post Free ments of 10/ -

AND NOW . . .

DEPOSIT

No
Vibration
-Robust
-Light

THE
ELECTRO

SAW
Cash Price

56/56/-
POST-

FOR
BROCHURE

mama
PAYMENTS ar67600 ogES
0f /O'6

A light -weight fret
saw with a built-in
unit. Will cut lin.
wood, metal, plastic
switch in handle.
with 4 blades and
building frame for
lig-saw. For A.C.
only, 200-250 volts.

r'Crvibrator
41 wood. ply -

etc. On/off
complete
plan foruse asmains

KINGSWOOD SUPPLIES (Dept. P.M.10) ?i1.8 4,TSNeep47,:reei.kor;

STOP!!
Pull up in time
by fitting

Fibrax
BRAKE BLOCKS

You brake gently, but firmly with FIBRAX
brakes. The great thing is they are SURE in
emergency. And they spell S -A -F -E -T -Y
on the steepest gradients. For Steel rims,
Fibrax Black Blocks ; for alloy rims, Soft
Red Blocks.

FOR SAFETX9 SAKE
- fir A SET /VOW

FIBRAX LIMITED
2 Tudor Street, London, E.C.4

THIS MONTH'S OFFER
DYNAMOS.-D.C. shunt wound, 14/32
volt 9 amp., speed 2,500 r.p.m., 95/-,
crg. 5/-. 12 volts 29 amps., shunt 3,000
r.p.m., 75/-, crg. 3/6. 12 volts 50 amps.,
shunt 750/950 r.p.m., £20. 12 volts 50
amps., shunt 3,000 r.p.m., 27/10/, 50/68
volts 10 amps., shunt 1,000 r.p.m., £12/10/-,
crg. 10/-.
MOTORS.-A.C. Brand New, 230 volts,
50 cycle S.P. Capacitator start, ball -
bearings, drip proof, speed 1,440 r.p.m.,

h.p., £715/-, or h.p., £6/17/6, crg.
extra. i h.p. 230 volt A.C. Motors,
Brand New, 1,440 r.p.m., 95/-, crg. extra.
4 h.p. 230 volt 50 cy. S.P. B.K.B. Motor,
1,440 r.p.m. New, surplus, £25, crg. extra.
BATTERY CHARGERS.-Lesdix NITN-
DAY Battery Charger, double wound
transformer, metal rectifier and ballast
resistance in vent. metal case, fitted
ammeter, 230 volts 50 cycles input, 12
volts 4 amps., D.C. output, 85/-. 6 volts
2 amps. D.C. output, 70/-, crg. 3/6 extra.
?UNGAR BATTERY CHARGER for
small garage charging. Brand new,
complete with Tungar valve. 110 volts
A.C. 50 cy. input, 75 volts 6 amps. D.C.
output, £16/10/, 230 volts A.C. input,
75 volts 6 amps. D.C. output, 118/10/-.
In vent. metal case with meter and control
switch, will charge 1-12 six -volt batteries
at one time.
THE LESDIR CRYSTAL SET. -In
neat black or brown bakelite case, the
coil is litz wound tapped for long or short
aerial, var. condenser, crystal diode need-
ing no adjustment, sockets for aerial,
earth and headphones. All aerial tested,
and supplied complete with double head-
phones fitted headband and cord, 30/-,
post 2/6.
G.P.O. MAGNETIC COUNTERS to
9999, surplus stock, in good condition,
5/., post 1/-.
TELEPHONE CONSTRUCTORS
PARTS.-G.P.O. wall type telephones,
in polished wood cases, 8in. x 6in. x 3in.,
fitted microphone, magneto bell, switch -
hook and contacts, transformer, condenser
and connection strip. Hand magneto
generator and G.P.O. receiver also supplied
with wiring diagram, 50/- pair, crg. 5/-.

ELECTRADIX RADIOS
Dept. H.

214, Queenstown Road, London, S.W.8
Teephone : MACouley 2159

outshining in
/// \ \\\ POWER  PERFORMANCE  PRICE

Nothing compares with a TEAGLE, the most advanced .....
and simplest two-stroke made. 160-220 m.p.g. _ -

Mono -block casting of .
cylinder, crank case and 1

outrigger bearing
bracket. Return

of post.
Exchange
Engine
facilities.

EA
ovoteif"

LE,

dry plus £3.4.7 P.T. or with Dynamo Lighting
MI Coil £17.10.0 plus £3.6.6 P.T.

W. T. TEAGLE (MACHINERY) LTD.,
BLACKWATER, TRURO, CORNWALL

Tel. Three waters 242.

Frank's Special Bargains
TERRY LAMPS. Es-Glovt. Spring -
friction. Anglepoise type. Pygmy
reflector, s.b.c. holder, wall/bench

fitting. Unused and
perfect at under
half-co

Price al
.2

/1 /
6

Post VB.
Extras available
(not Terry). Larger
reflector and holder
for standard bulbs,
5/9. Cast iron table
bases, Mi.

"SATISFACTION
OR REFUNDa,

GRID LIQUID
COMPASS.
and din. dial.
Ideal boat or
car. Cost appr.

Perfect.

30/-
cost tree.

ADMIRALTY
TELESCOPES. Single

Draw. Closed 18in. Mag.
16/18X. Cost appr. £10. 000,1

. condition. 69/6, post free.

9 a 60 U.B. ARMY
PRISMATIC ELBOW
TELESCOPES. Internal
filters. weight

'e`e7-Lolt!' 57/6
Poet 21.

EX-A.M. E088 REFLECTOR
SIGHTS. Comprises optical

system of
four lenses,Lam p -
housing with
rheostat.
Perfect.

12/6
rost

CHARLES FRANK
67-73 SALTMARKET  GLASGOW

NEW CABLES & FITTINGS
TOUGH RUBBER CABLES

per yd. 25 yd. 50 Yd. 100
1/044 Twin 7Id. 14/9 28/6 55 9
1/044 3 -core 10 id. 21/- 40/- 78 3
3/029 Twin 10d. 19/3 371- 72, -
3/029 T. & E. Did. 23/3 45/- 87 3
7/029 Twin Laid. 31/6 61'- 120 -
7/029 T. & E. 1/7 id. 39/3 76'8 150 6
7/044 Twin 2/5 59/6 117;- 232 -
Twin Lead 50 yds. 31029 66/3. 7;029 106/6,
VIR 50 yds. 3/02918/3, 7/029 27/6. Earth Wire
100 ft. 7/029 11/6. 7/020 7/-. Twin PVC Transp.
Flex 50 yds. 10/-. Twin Maroon 25 yds. 12/6.
50 yds. 22/6. TRS. VIR Lead Cables of all
sizes. Holders, C.G. 8/-. Batten doz. 12/....
Roses, Brown 8/-. White doz. 10/-. Jne.
Boxes Sm. 11/, Lge. doz. 131-. 'Switches
1 -way 18/-. 2 -way doz. 24/-. Mutac Silent
Switches, 1 -way 18/-. 2 -way doz. 24,'-. Flush
Switches 1 -way 18/-, 2 -way doz. 24'-. Ceiling
Cord. do. 1 -way 5/,. 2 -way 11-. 2 amp. 2 -pinSwplugs & Tops, ea. 3i, 5 amp. 3 -pin
Swplugs & Tops, ea. 5/8. 15 amp. 3 -pin
Swplugs & Tops, ea. 9/-. 15 amp. 3 -pin ditto
A.C. only, ea. 6/-. Wood Blocks 3 x 1 4/6.
31 6/-, 3 x 3 x I 61-, 51 x 36 x doz. 7/6.
White, 3 x 1 6/-. 36 x 1 7/-, 4 x 1 9/-. Cable
Clips Sml. 2/9, Med. grs. 3/3. 10 amp. D.P.
Insulated Swfuse 6/6. 21 amp. Ironclad 2 -
way 15 A. Spite. 13/6. 30 amp. Ironclad D.P.
Switchfuse 19/8. 60A. Metal 8 -way Con-.
sumer Unit 45/-. Sw. gear. Fusebds, Spltrs..
all types. Cooker Control with 13A. Socket.
27/6. Lamp Bulbs 15, 25. 40, 60 watt. 12/,
75 watt 15/-. 100 watt 17/-, 150 watt 24/-, 200
watt doz. 30/-. Carbon Bulbs 230 v. 10 CP
doz. 20/-. Immersion Heaters, 1 kW 37/6.
A.C. Motors, l h.p. 220/240 v. 60/-, 1 h.p. 200/
220 v. 110/-. i k.P. do. 135/, Coppered Aerial
Rods, doz. 1/-. Single -Car Cable 10 yd. 3/-,
100 yds. 25/-. Conduit & Fittings, fin. se lin.
Industrial Reflectors, Tubular Heaters.
Fluorescent Fittings, Time Switches.
Meters, Electric Motors and all electrical
equipment. Full lists on request. Single
items supplied. Satisfaction guaranteed.
Terms

.
Cash with order ; carriage, paid if

over £4 orders of £20 or over less 5 per
cent. discount.

LONDON
WHOLESALE WAREHOUSE

165 (PM), QUEENS ROAD,
PECKHAM, S.E.15
Tel. : New Cross 7143 or 0890.
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The Law of Trespass
oNE of my readers, Mr. J. H. Dixon, of

Sheerness, calls us to task for the recent
statement that persons trespassing cannot be
proceeded against. Mr. Dixon says that in
effect this means that anyone has the right to
go where he pleases provided that he does no
damage. He says that no action can be taken
in a court of summary jurisdiction, but action
can be taken in the High Court for " damage
by trespass." He thinks, therefore, that

trespassers will be prosecuted " is a sound
notice. It is not a sound notice. What was
stated in this journal was that trespass only
was insufficient to sustain a charge and that
generally it was necessary to prove damage or
malicious damage. Hence, the phrase " damage
by trespass." No magistrate could convict on
a charge of innocent trespass where damage
had not been done. Trespass to land is defined
in law as " the unjustifiable interference of
another's possession of land," or " breaking
his close." Small sympathy would be shown
by the Court towards the plaintiff who
arbitrarily launched an action for trespass in a
petty spirit where the trespass had resulted in
no injury to him or his property and where
there was no deliberate or persistent attempt
to challenge the plaintiff's right to possession.
Magistrates' courts have jurisdiction in
trespass under the Malicious Damage Act of
1861. Note, emphasis should be placed on
malicious damage. No one would bring an
action for accidental trespass.

The 1955 Tour of Britain Cancelled
THE N.C.U. has authorised publication of

the following statement concerning the
1955 Tour of Britain :

" At the request of the Daily Express, the
National Cyclists' Union applied in November
last to have the ` Tour of Britain ' included in
the International Calendar and this was done
for June nth -25th, 1955.

" When the Daily Express decided not to
hold the race this year the N.C.U. felt im-
pelled to step into the breach and, even at that
late date, make an effort to keep faith with the
riders, the manufacturers, and the U.C.I.

" The union's efforts were fairly successful ;
it had secured from sources other than the
cycle industry rather more than half the
amount of money necessary to guarantee the
success of the event, and the N.C.U. had every
reason to believe it would have additionally the
full support of a national newspaper.

" Unfortunately, the incidence of the news-
paper strike killed the Union's hopes of this
support and caused another very substantial
supporter to withdraw his financial backing.

It is no part of the Union's duty to provide
financial support for professional and inde-
pendent racing, and indeed it is prohibited
from using funds obtained from amateur
sources for this purpose.

" In these circumstances the N.C.U, asked
the Manufacturers' Union to guarantee, by
way of advertising revenue, the balance of the
amount required to stage the race successfully.
The N.C.U. had already modified some con-
ditions of the race at the request of the

By ICARUS

Manufacturers' Union, but the N.C.U.
refused to make further modifications which
it considered detrimental.

" The Manufacturers' Union has refused
to support the race except on conditions which
are unacceptable to the N.C.U. in its position
as the governing body of the sport and make
the race impossible financially. As the
members of the Manufacturers' Union stand
to gain very considerably if the race is staged,
the N.C.U. feels it is entitled to demand from
the M.U. adequate financial guarantees in
return for these benefits. These guarantees
not being forthcoming the N.C.U. Pro-
fessional Racing Committee has reluctantly
decided to abandon the promotion of the
event for this year.

" To those people who guaranteed support,
especially to the Isle of Man authorities, the
N.C.U. offers its sincere apologies for this

The strange church of the Dashwoods.

cancellation, which has been forced upon it by
the attitude of people from whom the Union
was entitled to expect support."

Pedestrians' Judgment of Vehicle Speeds

PEDESTRIANS
wishing to cross a road

tend to underestimate the time which it
will take an approaching vehicle to reach
them. They are apt to misjudge the speed of
small vehicles, such as bicycles and motor-
cycles, as compared with that of large lorries.
The faster the speed of the vehicle the more
likely they are to misjudge the time it will

take to reach them. This is the conclusion
reached in the Summary of Road Research for
1954, recently published by D.S.I.R. On the
subject of skidding, the report says that many
road users associate all coarse -textured road
surfaces with immunity from the risk of
skidding. It is possible, however, for surfaces
of this type to become polished on bends,
roundabouts, gradients and busy intersections,
and many skidding accidents have been
reported on roads of this sort.

Another belief commonly held is that roads
are particularly slippery when rain falls after
a long spell of fine weather. Measurements
made on roads during fine periods and again
on the advent of rain showed negligible
differences in the skid -resisting properties on
the roads tested. While there may be some
roads which become slippery when first
wetted the effect is not a general one on all
surfaces.

Warning to Amateurs
AN official of the N.C.U. has issued a

warning that amateurs must not race
against professionals, and the Union is to
investigate reports that some of its members
have been competing against professionals in
B.L.R.C. events. It is said that such compe-
tition is a breach of the rules. Riders will
place their amateur status in jeopardy if they
continue to ride against professionals.

I do not suppose, however, that members
of the N.C.U. whose activities are to be investi-
gated will care two hoots what action the
N.C.U. takes in this latest desperate effort to
maintain its authority. What the N.C.U.
loses in membership the B.L.R.C. will gain.
Under B.L.R.C. rules independents and first-
class amateurs are permitted to ride against
one another in competitions, thus reversing
the original league policy.

C.T.C. Membership Still Falling
THE membership of the Cyclists' Touring

Club has fallen by 3,000 to 43,000. In
1950 the membership was over 53,00o, so the
club has lost to,000 members in five years,
although membership to -day is over 6,0420
above what it was in 1938. Its membership is
puny in relation to the total number of cyclists,
and by no stretch of the imagination can it
claim to speak for cyclists generally. In fact,
as I have said before, it does not even speak
for its own membership, since the views which
it airily expounds are manufactured in its
own office, without reference to its members.
Perhaps the members are beginning to
realise that the C.T.C. is not a democratic
body. It is one where resolutions can be
passed, but no notice need be taken of them by
head office ! Have the C.T.C. and the N.C.U.
outgrown their period of usefulness ? Or have
they become so interested in cycling politics
that they have forgotten the reason for their
existence ? Are not changes necessary both in
method and personnel ?

.  " The Practical Motorist and Motor Cyclist "-
Edited by F. j. CAMM

June Issue now On Sale
Principal Contents:

Petrol Gauge Maintenance ; Tuning for Good Slow Running ; Maintenance of Pre -
selector Gears ; Overhauling the Oil Pump ; Instruments and Controls ; Overhauling ,
the Hillman Minx ; Reconditioning a Vauxhall Water Pump ; Spraying and Painting A

Your Car ; Improving Riding Comfort ; Ignition Control ; Overhauling the Fiat 500 ;
Suspension Systems ; Maintaining the Royal Enfield 125 c.c. Accessory Review ;

Motor Cycle Overhaul ; our Experts Advise and many other valuable articles.
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Wayside Thoughts
By F. J. URRY, M.B.E.
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the olehfoeback

After the Needful Changes
IREAD an article recently criticising the

-I- face of Britain when the proposed new
motor roads are in working order, and it
did not encourage me to hope for their quick
coming. Yet it must be remembered that
these needful changes frequently seem more
horrible in prospect than when they become
fact, as so many people have discovered now
the power and water schemes are in full

and all the overspill has been
smoothed away. You will remember how
well-meaning folk criticised the pylons,
carrying convenience and comfort to many
districts in the form of electricity, but I
think most of us have become so used to
them that they form part of the vision and
do not greatly rend its beauty. I always
said, if they had been wanderers our
ancestors would have been " up against " the
telegraph poles when they linked places for
the despatch and receipt of urgent messages,
and they certainly must have altered the out-
look of our main roads at the time of their
erection. Yet I have never seen a derogatory
paragraph on telegraph poles-rather the
reverse-because we were born into that
period which had made them a normal
feature of the land.

That I imagine is what will happen to
the coming generation of cyclists when
motor roads are developed; they will become
the national method of dealing with the
heavy and fast traffic, and still leave for the
quiet wanderer something like twenty times
the road mileage, quietened by the removal
of the heavy stuff from their surfaces. The
mess will occur during the building process,
but that will only be for a limited period,
and once over it seems to me the quiet
traveller will be better served, so we too will
have gained something, and I for one shall
be glad of the relief.

Why Resign a Day ?
HAVE talked and written on this subject

-I of the quiet consistence of cycling as
the means to the happier aging of mankind
because I believe it to be true, and it is
certainly a fact in my case. But how diffi-
cult it is to make other folk believe it when
fortune gives them the money to buy power
and widen their wanderings at ease. There

is no reason why they
shouldn't if such
acquisitions give
pleasure to themselves
and their friends; but
why -give up cycling?
It is, of course, the
line of least resistance
that gains the victory
over the pastime, and
sometimes, alas, in
their eyes makes
cycling almost despi-
cable. They forget
their youth, but, far
more important, they
forget their elder age
when a -modest
activity, like quiet
riding, makes all the
difference between
wearing out genially
and rusting out
croakingly. I don't
think I am putting it
too strongly to say
the happiest folk are

the active ones, and here is a game a man
can play in company or in solitude, amid
.the best of the countryside, without even
the strain of friendly competition. It
is a man-made form of travel, taken in a
restful posture with your weight carried,
that has the touch of heaven in its make-up.
That would not have been a possible
compliment in my younger days on
the solid tyre and the fixed wheel, but
now, riding on air, sitting on a comfortable
seat, and choosing the gear suitable for your
ease out of a range of four or more, it is not
only possible, it is a fact. All a fellow need
do to enter this kingdom of quiet, contented
wandering is never to give up the youthful
habit of cycling, to keep it going despite all
the temptations to quit, and then to enjoy a
reasonable activity to the end of the story.

The Dangerous Age
THE dangerous age of cycling-the giving

up of the sport and pastime-is when
the keen racing days are over, or the
natural human urge to " set up house " as
our ancients termed it, turns men's thoughts
from outdoor things. That wooing of the
ardent cyclist from the saddle is more
tempting than was the case in my day,
because the money side of the story is not
so intrusive and easy payment of most of
the things young folk desire hangs like ripe
fruit to be plucked by, all and sundry.

This column, I admit", is not a code of
morals, but it is. just as well to face the
facts. Goodness knows what I should do
if 'I could return to those emotional days,
but I think that, because I married a cyclist
and we rode tandem until 5957, the
attitude to life would remain much the
same. After the first world war, I bought
a car for the use of my wife, and she never
sought to persuade me to give up cycling
because she had to. The result was a happy
holiday roaming existence with very many
week -ends to break up the working months,
for when conditions were unkind or the
distances too great I could always pack the
bicycle on the car and drift home. -I can
recommend this way of extending the
reader's share of the pastime and at the
sante time giving the lady of his choice a

feeling that she is still part of it, incrucling
that delightful sense that she is also a help
and an aid to the enjoyment. In the latter
years of our partnership, we took two'
bicycles on the car, suspended on rubber -
covered steel arms at the rear, so that I
could enjoy friendly companionship awheel,
and she a special friend for the enjoyment!
of those times when we two lads tripped
off for three or four days and rejoined our
lady friends later. It worked remarkably
well, for one could phone a hundred miles
away for the car party to join us at a
certain spot.

You Never Can Tell
NATURALLY when I was six and

twenty I never thought it would turn
out like that, but you never can tell how
and where the luck of life will lead you,
and I am glad that it played me so kindly
a game. It may not, and probably will not,
come to the reader in a similar way and
possibly, in any case, being young, he will
not worry about the future. Never give
up cycling so long as it can be practised
with comfort. When one takes on the
responsibilities of life there are dozens of
ways of keeping up cycling without being
selfish; indeed, the most selfish men I know
-from the point of view of domestic life-
-are not cyclists but club men with their
golf, billiards and cards.

The cyclist on the hearth has a lot more -
to talk about, his conversation is charged
with more potent things by reason of their
country flavour, especially if his wife has
known-and still knows-the active free-
dom of the pastime, than the average
individual with an evening paper and a
television set. Yes, there is more pleasure
in cycling than the mere act, more happy
recollection in tranquillity of the scenes
and incidents of the day and the
place than comes to the sensibility of the
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majority of people. There is a kindly and
intimate nostalgia about almost every
wheeling journey and the sharing of these -
experiences years later makes the pastime
so very delightful.

- Never give up cycling for the best is
always to come, and the day after some
to -morrow will piove my. words. The
cycling call is to the young, but it is the
youthful touch it bequeaths to the elderly
that makes it so rich an activity to pcissess,
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Announcing the NEW

JOHNSON BATTERY PRINTER

 No mains required
It can be operated anywhere

 Long life battery
With proper use it lasts for
hundreds of prints

safelight
With separate switch

Complete with
three bulbs and
set of throe
vrinting masks

28/6
Battery

(extra) - z16

Luminous switches

Prints all sizes of
negative up to 21" KW

All plastic construction
a complete& se l/-cm, a i,led
unit

THE WORLD-FAMOUS MANUFACTURERS
OF PHOTOGRAPHIC CHEMICALS,

APPARATUS AND ACCESSORIES

LONDON, N.W.4 Established 1743

"KINWE
DRAW'
MATERIA

S
Go

We are the largest manufacturers of high-grade Drawing Instruments
and Slide Rules in the British Empire, and our Kinwest Drawing
Materials have gained a reputation throughout the world for superb
quality and accuracy. Insist on using only Thornton's for complete
satisfaction.

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

A. Q. T-140 R.I\J TO N LTD
Qv:wring husMain-ent Spec -talus&

W YT444N./HAWE, MANCHE/TER
Tel : WYThenshawe 2277 (4 lines)

"Baker*"
BERING

i'!&4

PRODUCT OF SIR Wm. BURNETT & GO.(Ghemicals)LTD.
GREAT WEST ROAD ISLEWORTH MIDDLESEX ENGLAND

Send Now for New Brochure retailing all points and
interesting features ; answered questions you would ask, showing machines in
use and articles such as toys, patterns and turnery made on these machines. Ask
also for details of fitments to the " Coronet " range and ocher makes. Is long hole
drilling a problem to you t Send now for details of BORING ATTACHMENT
rod long drills, to suit any lathes

0
(1

rITMEN TS AND ACCESSORIES FOR ALL LATHES .
CUP CENTRE No. I Morse Taper Shank.
4 Prong DRIVING CENTRE (Positive Drive for large or small work).
GRINDING WHEEL ARBOR No. I Morse Taper-suit any machine with

No. I Morse Taper.
REVOLVING CENTRE.
5"WOBBLE SAW-Ploughs 3i6' to . index for quick setting and fine adjustment
TURNING TOOLS, set of six 18' overall, beautifully handled.
WOODSCREW CHUCK to suit any machine No. I or 2 Morse.
3 Jaw CHUCK and Self Centering 4 jaw Independent Chuck.
COMPOUND SLIDEREST-for wood and metal turning.
ELECTRIC MOTORS, Brook ; and h.p.

GRINDING WHEELS, SLIPSTONES, etc.
Write Dept. P.M. enclosing stamp, for Catalogues showing photographs

and price. etc.

CORONET TOOL CO. MANDERBYSFIELD ROAD,

Also at CITY ROAD MILLS, DERBY.

" Practical Mechanics " Advice Bureau. COUPON
This coupon is available until June 40th, 1955, and must be
attached to all letters containing queries, together with (id. Postal
Order. .4 stmnped, at/i/re.s.iri/ eqirelOpe must al,ti he enclosed.

Practical Mechanics. June, 1955.



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
Jig& Tool Design
Press Tool& Die Design
Sheet Metalwork
Automobile Repairs
Garage Management
Works M'gmnt.& Admin
Practical Foremanship
Ratefixing& Estimating
Time& Motion Study
Engineering Inspection
Metallurgy
Refrigeration
Welding (all branches)
Maintenance Engineering
Steam Engine Technology
I.C. Engine Technology
Diesel Engine Technology

Ordnance

Elec. Draughtsmanship
Machine
Automobile
Structural
R/F Concrete 
Structural Engineering
Mathematics (all stages
Radio Technology
Telecommunications
Wiring& Installation
Television
Radio Servicing
Gen. Elec. Engineering
Generators& Motors
Generation& Supply
Aircraft Mainten. Licence
Aerodynamics
Electrical Design

Survey Dr'ship.

BUILDING AND STRUCTURAL
L.1.O.B. A.I.A.S.
A.M.I.San.E. A.A.L.P.A.
Building Construction
Costs& Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.San.l. M.R.San.l.
L.A.B.S.S. A.R.I.C.S
Builders' Quantities
Carpentry& Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC
Gen. Cert. of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.I.Hsg.'

Common. Prelim. Exam.
A.C.LS., A.C.C.S.
A.C.W.A. (Costing)
School Attendance Office,
Sanitary Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN-LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of

Engineering. Practical experience is
unnecessary for those who are willing
to learn-our Guaranteed " Home
Study " courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SIXTY YEARS OF
* CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29)

148, HOLBORN, LONDON, E.C.I
SOUTH AFRICA : E.C.S.A., P.O. BOX NO. 8417, JOHANNESBURG

Free Guide SUCCESS IN ENGINEERING
132- PAGE BOOK FREE!
SEND FOR YOUR COPY

This remarkable FREE GUIDE explains :
Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engineering
and Building.
How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

MANY MTERFSTING COURSES

TO SELECT FROM!

A.M.I.Mech.E., A.M.I.M.I.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.Mun.E., M.R.San.I.,
A.M.I.E.D., A.F.R.Ae.S.,
London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the New Free Guide

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.t.

Please Forward your Free Guide to
NAME
ADDRESS

SEND OFF
Ti ll5 COUPON

NOW AND 8E
5ErFOR

SaCCESS
-Ne,lawaiggor

My general interest is in : (z) ENGINEERING (Place a cross against
(2) AERO (3) RADIO (4) BUILDING the branches in which
(5) MUNICIPAL WORK you are interested.)

The subject of examination in which I am especially interested is

To be filled in where you already have a special preference.
(lid, stamp only required if unsealed envelope used.)


