A 6in. BELT SANDER
A VENUS PROBE
MAKING A UKULELE

A 2in. x 2in. SLIDE PROJECTOR
AND A SCREEN

CONTROL TOWER FLYING MODELS
A TAMBOURINE, CASTAGNETS, 3

TRIANGLE AND CYMBALS
ETC. EYC.




NEWNES

Practical Handyman

A THOUSAND-AND-ONE HOME AIDS IN TWO
HANDY YOLUMES

Here is Newnes Do-it-yourself set for your bookshelf and
constant guidance—every facet of repair, redecoration,
renovation and how-to-make fin two handy volumes. The
whole work is written in simple language and youw’il save
money on every job you carry out ! Examine it and profit by it for
7 days—you will learn much in this way without cost or ohligation.

864 PAGES - 127 SECTIONS - 1,500 PRACTICAL ILLUSTRATIONS

Build your own Garden and Tool shed. Paperhanging schemes. Plastic |
Wall tiles and syrfaces. Glazed tiles. Wall plugs, Painting—including | [FEH’
paint rollers and spray painting, etc. Plastering. Distempering. Decorating |

ja |

Cellings. Water Systems~repairing burst pipes, tap washers, flushing | }a 2
cisterns, lagging, air locks, etc, Drainage faults and remedies. Doors, SRR
locks, hinges, sash windows, skylights., Roofing and slating sheds. | [Frewsior welis

¢ Sfewge and gdoor,
Gutters, Trellis, Fences and gates. Water Butts. Paths. Damp wall ——

tregtment. Bricklaying, Concrefe work—mixes, pebble-dash, onamental. Dry rot, wet rot
and woadworm. Fleors—repairing, staining, polishing, laying lino and carpet. Glass roofs,
Glazing. Glass-cutting, drilling and frosting, Varnishing, Enamelling, Lacquering, French
polishing, Veneeripg, graining, marquetry. Carpentry—tools, timber, |~ i
joints, plywood, glue, ete, * Perspex ”’ work. Built-in furniture. Shelves
and sliding shelf doors. Grinding. Re-upholstering and repair. Making
kitchen furniture, Making deck chalr, bookcase, bedside table, folding
table, first-aid cabinet, firescreen, ete, Making leaded lights, Metal
work—riveting, soldering, cutting, beaten copper work. Electri¢ defects

Make idi¢ atirgctive

and power tools, etc, There js even money-saving information on car 'f,fwﬁ«m X l

troubles,

PRESENTED WITH EVERY SET

CGASE OF HOW-TO-MAKE CHARTS

Full data and drawing: for ; Gate Leg Each in the large size of
Table-Bureau-Bookshell-Garden Seat [ WAL Tegpom—ot X T
Garden Chairs - Garden Yable - Bath- w B o  HONE Dggye

reom Stcol - Bedside Pedestal - Model
Coaster ~ Firescreen Table -~ Model {
Yacht - Corner Cabinet Writing Desk

Hal! Telephone Desk - Moded Electric i . " i 4
Launch » Table Lamp - Doll's Howse o - e &

AT L
PLUS THE

Famous STANLEY Trimming Knife

wr The fimest hamiyman books
FPue gvir seen, — G. H. Q,
(Rotherham). Saved powls

o i i decarators’ bills—N, ¥
b ” (Birmingham).

CLAIM FREE EXAMINATION BELOW

At Now—a set of Newnes Practical Handyman and Charty will be
sent carriage-paid for 7 days® examinatign—if yem retsin it the

Staniey bandyman knife, worth several shillings, is yours as a free gift.
- SRR T - — — N A G N - — -

GEORGE NEWNES LTD.. 15-17 Long Acte, London, weo
ACTIC AN without obligation o purchase.

:'iilasr:::?\disﬁ!}: : 5.’; s NCS:nl& ?@-Nd?n: :4“ 8 days after delivery qud you will then

send the Free Staniey Knife, Themafier | will send 10 monshly payments of 105,
paying 110/ in pil." Cash in & duyz 108 ..

—

Complete with two double
hlades and  special  e3fra
Made for parden work,

AMr., Mesy Miss uanponresieanizs o e — .. . The Stanley
Knife will:—
AAAEIF | ovoanren gl nie st swaaans et Fe vy e ¢ Sre cut and trim
raly) cardboard, waliboard,

Jwhere appiaeiic

B 2 R P TR P O TP T SRR L SR SRR R FL R T

leather, roofing materials,
linoleum, carpets, wallpaper, up-
holstery materials, plasterboard, poly-
thene, veneer, rubber, rope, canvas, packing
materials, etc. Worth several shillings, it’s yours free!

Ol QM ivasinaisanssane S ST yeoeen (S

i iwingg ik b uremay
h%‘ ; Addicas

HouseOWNLE _
J

Your SIUatIe. ... cvvnnrageranseeons
=y s I T W —

(Or Porant signs if yan sie wider 21) HA LB - R - -

" v ' R e
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No. 760. 3 doz. Assorted | No.98A. 3 doz. Assoned

Light Compressuon 1” to 4” long, %” to
Springs. 1” to 4" long, 22 diam., 19G 10 15G, 5/6
to 18 SW.G,, {" to }” | each.

NEWNES PRACTICAL MECHANICS

No. 758. Fine Expansion
Springs. 1 gross Assorted
3" to §” diam., }" 0 2"
long, 27 to 20 S.W.G.

“Ifonlylhad an18G?”
expansion spring!”’

No. 466. } gross Assorted
Small Expansion Springs
§” to 1}” long, 3/32"

to 3/16” diam., 21G to

337

There he is—stuck for a vital

spring, the job hung up, all because he
can’t put his hand on the very

thing needed to finish it.

Don’t be caught out like this—make
practical use of TERRY'S BOXES OF
ASSORTED SPRINGS where you'lt find
the exact spring you need for a thousand
and one propositions. These handy boxes
hold a wonderful variety of springs of
every kind—compression, expansion,
heavy, light, long, short, in the gauge
you want—just when you want it.

Why not let us send you our fully
illustrated list of BOXES post free ?

HERBERT TERRY & SONS LTD

Redditch, Wores.

(Makers of Quality Springs, Wireforms and
Presswork for over 100 years)

diam. 6/6 cach. 15/- each. 24G. 6/6 each.

No. 1024.
20 Com-
pression Spr'ings I I

" 18G, suitable for
No. 757. Extra Light No. 388. }” gross Assort- cutting into shorter . 131
Compression, | gross As- ed Small Expansion Iengths, and 30 Expan- A I l

sorted, i to 7/16” diam.,
4" to 24" long, 27 to 19
S.W.G. 15/- cach

Cut production costs with Terry
%Wm Circlips (Square Sectlon)
We can supply from stock in sizes

from §” to §

Springs. 3” to 117, 18G

sion 1}” to 12”7 long, 5/32
1o 21G. 9/6 each.

10 2" dmm 22G to 16G.
24/- each

*lInterested in Springs? Ninth Edition
of “Spring Design & Calculations’’—
post free 12/6

Have you a Presswork problem?
If so let us have it and we’ll help to solve
it for you.

HT27¢

! Decorative Flower

and Leaf Making

fitro

bgautlfu/
ABSORBING “uBBYI/qw,thrthwhl o R

. Read.
BUTTERFLY BRAND

Some of the beautiful, interesting and useful items include fish tank models,
sea shells and starfish, butterflies and moths, seasonal display flowers,
model gardens and floating water lilies, etc.

All the models can be made from coloured paper and easily obtained
materials of exceptionally low cost. The book is !Hustrated throughout
with colour and monochrome photographs as well as many ‘‘ step-by-step *’
line diagrams,

An essentially practical book which will be tremendously useful for educa-
tional and therapy work.

@ COLOURED PAPER DECORATION 7/6d.
@ COLOURED PAPERCRAFT FOR SCHOOLS 7/6d.
@ COLOURED PAPERCRAFT FOR INFANT

SCHOOLS ¢/-d.
@ LAMPSHADE AND PARCHMENT CRAFT 8/6d.
@ PASSE PARTOUT FOR SCHOOL AND HOM

8/6d
@ GUMMED STRIP AND PAPER MODELLING "
@ PAPER SCULPTURE FOR SCHOOLS 1/’64.'

FREDERICK T, pay

SAMUEL JONES & CO.LTD.

All books obtainable from

Newnes & Pearson, Ltd.,, Tower
House, Southampton Street, Strand,
w.C.1.

Ask your stationer to show
you the Butterfly Range
of Handicraft materials,

STATIONERY MILL,CAMBERWELL, LONDON, S.E5. RODNEY 5064
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rarmmg with l .C.S.

THE WAY TO SUCCESS

The great and growing demand of today is for TRAINED

men.

while place for the untrained.

Through 1.C.S. Home Study you gain the specialised
knowledge that marks you out for promotion, for

SUCCESS !

expertly, quickly and easily.

It is

Thousands more are needed, but there is no worth-

LLC.S. teaches you in your own time—

the world’s largest

and most successful correspondence school, offering
courses for almost every branch of trade, industry

and the professions.

ADVERTISING &

SALESMANSHIP

Account Executives

Mail Order

Copy Writers®

Advertisement Managers

Commercial Travellers’

Sales Management

EXAMS : [oint Inter.
A.A. & IP.A, Finals.
Inc. Sales Mngrs. Ass.
United Com. Travel.
Association

ARCHITECTURE &

BUILDING

Drawing and Designing

Quantity Surveying

Builders’ and Surveyors’
Clerks’

Bricklaying

Carpentry & foinery

Construction and Steetwork

Heating and Ventilating

EXAMS : Roy. Inst. of Br.
Archts. Inst. of Quant.
Surveyors. Roy. inst. of
Chartered Surveyors.
Inst. of Builders. iInst.
of Mun. Engrs. (Bldg.
Inspectors’). fnst. of
Clerk of Works.

COMMERCIAL ART
Elementary Art Training
Poster Work

Sketching

COMMERCIAL

TRAINING

Book-keeping and Accoun.
tancy

Costing and Auditing

Company and Private Secre-
tarial

EXAMS : Chartd. Inst.
Secs. Corp. of Secs.
Ass. of Cert. & Corp.
Accts. Inst. of Cost &
Works Accts. Inst, of
Book-keepers

ELECTRONIC
ENGINEERING
Industrial Electronics
Electronic Computers

CIVIL ENGINEERING
Highway Engineering
Surveying and Mapping

Structural  and  Concrete
Engineering
EXAMS : Inst. of Civil

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

DRAUGHTSMANSHIP

(State which _Branch)

Avrchitectural

Drawing Office Practice &
Machine Design

Structural Drawing

Maths & Machine Drawing

Woodworking Drawing

ELECTRICAL
ENGINEERING
Mlumination and Heating
Electricians’

EXAMS : Society of En-
gineers. C. & G. Cert.
in "Elec. Eng. Practice.
€. & G, Cert. in Elec.
Instalations. C. & G.
Cert. in lllum. Engg.

FARMING &
HORTICULTURE

Arable farming

Pig & Poultry Keeping

Livestock Farming

Farm Machinery
ance)

Flower, Vegetable & Fruit
Gardening

Rock & Shrub Gardening

EXAMS : R.H.S. General

FIRE ENGINEERING

EXAMS : Inst. of Fire
Engineers. Fire Service
Promotion.

GENERAL CERTIFICATE

OF EDUCATION

Principal Subjects at Ordin-
ary or Advanced Level

Engineering loint Board Pre-
liminary

(Mainten-

No books to buy.

MANAGEMENT

Office Management

foremanship

Personnel Management

Business Management

Methods Engineering

EXAMS : British Inst. of
Mngemt. Intermediate,
Final and Certificate of
Foremanship.

MECHANICAL

ENGINEERING

Subjects include :

Welding, Fitting, Turning,
Erecting, liz & Tool De-
sign, Production, Draughts-
manship, Mathematics, In-
spection, Diesel Engines,
Diesel Electric  Loco-
motives, Refrigeration

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

MOTOR ENGINEERING

Diesel Tranzport Engines

Motor Body Rebuilding

Owner Drivers’

Running and Maintenance

PHOTOGRAPHY

A basic Caurse including
Colour Work

RADIO AND TELE-

VISION ENGINEERING

Service Engincers’

Television Servicing .and En-
gineering

Practical Radio with Equip-
ment

Radio Service & Sales

EXAMS : Br. inst of
Radio Engrs. C. & G.
Radio Servicing Cert.
R.T.E.B.). P.M.G.’s Cert.
Marine) in Wireless Te-
egraphy. C. & G. Tele-
coms. Engineering. C. &
G. ‘Radio Amateurs’.

WRITING FOR PROFIT

Free Lance Journalism
Short Story Writing

LEARN - AS - YOU - BUILD PRACTICAL [
RADIO COURSE i
Bui!d your own 4-vaive T.R.F. and 5-valve superhet
radio receiver ; Signal Generator and High-quality

Multi-tester.

Please send me free bookiet on...........vvee

—=—,

INTERNATIONAL CORRESPONDENCE SCHOOLS [
Dept. 169D, International Buildings, Kingsway, London, W.C.2

|
|

|

i
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HUGHES MOTORS, shunt wound 12 v. 1} amp.,
speed 5,000 r.p.m., reversing, size 3in. long. liin.
dis., iim. shaft, welght 20 oz., a very superipr
motor designed for anui-radar equibment, new
unused 10/-, post 1/6. £5 per doz., carriage pald.
Ditto fitted reduction gear. giving a final drive
(}in. shaft) of either 320 or 160 r.p.m., state which
required, 12 6 post 1 9 : £8 per doz.. carriage paid.

POWER SUPPLY UNITS NO. 5, consists of
hand generator, generates enough to charge a 6 v. P

battery at 5 amps., a 12 v. at 3 amps., also cut-out, 6 v. input vibrator unit., with
L.T. and H.T. supplies for 18 and 38 sets, complete with spare vibrator, bakelite
battery box. Contained in metal case size 17in. X 10in. x 7}in., new in sealed cartons,
bargain, 30/-, carriage 7'6.

SIGHTING TELESCOPES by Ross and other makes. Contains 4 easlly removable
40 mm. dia. achromats. 2 of 3in. FfL.. 2 of 34in. F/L.. also smaller image erecting 2in,
F/L. achromat In screw focusing meunt, etc. Length 16in., weight 7 1bs., new and
boxed, 25/-, post 3,3.

FUSE BO XES, consists of strong black japanned steel wall case with front hinged
:lﬁg Contalns 12 Slydlok Fuses, each 15 amp. 250 v., new in sealed cartons, 12/6, post

R.C.A. RELAYS, 12 v, D.C. taking .3 amps. Armature has powerful 18 deg. rotary
movement actuating the 2 heavy and 1 light duty changeover contacts. Size 3in. x
3in. x 24in, The ideal relay for securing your car against theft or accldental start by
children. Merely switching off ignition automatically frenders car inoperative,
exc:;i?sto owner, even if Key is leftfin. New boxed, well worth 50/-, our price, 7/6,
Ppos! 8

DRAWING BOARDS (chartboards). size 31in. x 31in. x tin., stained and polished.
Fitted brass corners and back battens, included are brass rules and drawing pins.
Contained in strong canvas case, little used. 20 -, carriage 7/6. Scot. 10/-, N.L. 12/6.

LEATHER CASES, very superior din. thick hide, chamois lined. Box sewn with

rounded bottom. Size 7iin. X 4in. x 10in. {deep. [Hinged overlap top 1lid fitted
uckle fastener. Adjustable shomlder strap. ldeal for meters or camera equipment.
ew, unused, 5/6, post.2/-.

ELECTRIC TIME SWITCH CLOCKS, operates from ordinary 8 v. dry battery,
taking an impulse every 4 minutes to energise the fully jewelled lever escapement.
Has two setting hands, one up to 44 days, the other up to 24 hours, also second hand.
In cases, part brass and part bakelite. Size 3iin. dia., 3in. deep, with top cover, a
superior movement, new, unused. 20/-, post 3/-;

CAMERA CONTROLS TYPE 35. Fitted with the poipula.r small motor actuating
the repeating exposure timer mechanism. with variable setting control knaob,
red and green indicators complete with lamps, also solenoid, start switch, etc.,
in grey finish metal case size 8 x 41 x 3in. New unused. contained in usual wood
instrument case, fraccion of original cost, 20:-, post 3/-.

TELEPHONE SETS, consists of two combined microphones and recetvers, which
when wired up by ordinary twin flex, provides perfect 2-way communication, excel-
lent results at 1 mile range have been reported, self-energised, no battery required.
set complete, new unused, 7/8, post 1/3; suitable twin 14/36 p.v.c. up to 300 ft. lengths
at 1d. per ft. supplied, postage each 20 ft. flex 3d. extra.

GRAMOPHONE MOTORS by famous maker, 200/25 v. or 100/130 v. A.C. mains,
3in. long, 5/32in. dia. shaft, speed 1,350 r.p.m., size 2i{n. x 2in. x 1}in., weight 18 oz.,
ﬁttg(i )gubbcr bushed mounting bracket, recent manufacture and brand new, 15/-,
post 1/8.

Many other Barzains : -emd stampedl, addre<sed envelope for lists,

MIDLAND INSTRUMENT CO., Moorpool. Circle, Birmingham, 17

Tei.: HAR 1308

@ SIMPLE TO FIX—
@ PERMANENT IN POWER—WILL NOT
@ SELF-ALIGNING  FLOATING  MAGNET

@ NO WORKING PARTS TO OlL OR SERVICE
@ ALUMINIUM CASING & PLATED KEEPER

No. 870 For use on kitchen-or bathroom cabinets

No. 871

every door

NO WOODWORKING ALTERATIONS

FATIGUE OR FALL

AYOID RUST

& cupboard doors Price 3/3 each

For use on heavier hinged or sliding
doors Price 4/3 each

Seesecnsiiniiny Peisusisresieseriasiancas

Addresses for Overseas Readers
Australia : . 140, Eii;abeth Street, Sydney. Eire : Dawson House, 15, Dawson
Street, Dublin. India 3 Lakshmi Bldg., Sir Pherozsha Mehea Rd., Fort Bombay.
New Zealand : 182, Wakefield Street, Wellington. N. Ireland : 26, Howard
Street, Belfast. South Africa : P.O. Box 19 Cape Town.

INTERNATIONAL CORRESPONDENCE SCHOOLS

459

LTI TTT T .

I%OR CATCH

Made by James Neill & Co. (Sheffield) Ltd

and “obtainable from all tool distributors

PM51
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A NEW Baw/ plug Pack

You must get one of
these new 3 sizes cartons
for your tool-box.

Each Metalide drill is packed with an
instruction teaflet in a strong plastic

“DUROFIX

Clear, sticky, quick drying m

HANDY TUBE

339

ASSORTED SIZES
GAUGES & LENGTHS

Look out for this new pack coming into the
Rawlplug dealers shops now. The three most
popular sizes of Rawlplugs Nos. 8, 10 and 12 in
three convenient lengths are packed in this handy
window carton. 50 household screw fixings for
only 2/3. Note the novel Rawliplug and Screw
gauge incorporated in the lid to make it easy for
you to select the right screw for the Rawlplug

you wish to use.

all British adhesive

Larger tubes, 1/6d. The ideal all-
purpose adhesive for- instant repairs
tocrockery, glass, china, wood, metal,
ptastic and the thousand and one
things handled by the hobbies en-
thusiast. Instant drying, waterproof,
heatproof and insulating. Durofix is
grand for electrical, sports and leather
goods because it dries hard and non-f
tacky. 3-tb, tins 2/9 1-Ib. tins 10/6

Real Wood in Putty Form. In dexterous fingers
surprlsmg, things can be done with Rawiplug
PLASTIC WOOD. Models can be made and
coloured intricate mouldings rebuilt, splits in
wood made good and, what is more it will stick
firmly to any non greasy surface—metal, glass,
vulcanite, plastic, earthenware, etc. Can be cut
planed and sanded to glass smooth finish.
Colours —-Natutal Oak, Mahogany, Walnut.
4-1b. tins 2/3  3-ib. tins 3/9 1-1b, tins 6/6

Animal glue of tremendous strength. This
popular ready to use DUROGLUE is the handy-
man’s friend. It can be used for that immediate
nccd and replaced in the toolbox for another day.
It is strong. reliable and for woodwork an ever
ready aid to fixing and repairs. It is also suitable
for many other materials but not for those washed
in hot water. i-1b. tins 2/6 1-1b. tins 4/9

For quick easy repairs to Metalware. This
scientific preparation in paste form can be applied
in a few seconds and dries in a few minutes. Metal
utensils in the house, garage or garden can be put
into good condition again by the intelligent use of
Rawiplug PLASTIC METAL without heat or
soldering iron. Not suitable for wireless or
electrical connections.

Rawlplug Tool Sets
For the craftsman and advanced

ﬁ 4 In 1 handyman these tool <ets are a boon.

The Four-in-One enables four drills

7,9 (8a, 10a, 12a, 14) to be used in the

No. 14 holder. In a handy box it
costs 7/9 and in a strong roil-up
wallet- 9/6.

POPULAR
TOOL 1t/8
A very cheap, sturdy tool for making
holes for No. 8 Rawlplugs. Turn the
tool as you tap it with a light hammer
to make clean, round holes
masonry. !t is a very handy tool for
simple household fixing jobs.

8in1

15,6 The Universal Eighi«n-One has
an improved Knurled holder and
takes eight drills Nos. 6/14 to
20/14. In a handy box it costs
15/6 and in a strong roll-up
wallet 17/9.

N

X7E0r<: STALE . YHAY 13 M3 PLiNY

METALIDE

mEoisTEALO TRaBnt wamx

Here is a cheap retiable masonry drill for the house-
hold handyman. Four sizes are made for use in a
hand brace or suitable clectric drill. Just what you
need for that occasional domestic fixing job.

No. 8 (3/18") | No. 10 (7/52') No. 12 (1/4") |No. 14(8/327)
Green Brown Grey
wallet Wnllet Wallet Wallet

5/6 6/- | 6/6 1/-

wallet with transparent window,

THE RAWLPLUG COMPANY LIMITED,

CROMWELL ROAD, LONDON, S.W.7.

for masonry drilling the easy way

The most efficient, precision made, long lasting
masonry drill is the Rawlpilug DURIUM (with the
free re-sharpening service). We strongly advise this
drilt for continuous drilling (such as industrial
operation) 13 Sizes for drilling right through walls.
Prices are from 9/6 each. For drilling glass use the
special DURIUM GLASS DRILL. Made in nine
sizes from ;" to 1" at 6/6 to 10/6 each. Free Re-sharpening
Voucher with each drill.
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17in. T.V.
CHASSIS,
TUBE &
SPEAKER

17in. Rectangular Tube on

modified chassis. Supplied
as single channel chassis covering B.B.C.. channels 1-5, or,
incorporating Turret Tuner, which can be -added as an
extra, at our special price to chassis purchasers of 50/-
giving choice of any 2 channels (B.B.C. & LT.A.). Extra
channels can be supplied at 7/6 each. Chassis size 12 x 144
X 11in, less valves. Similar.c is are used by well known
companies because of their stability dnd reliability.
With Tube & Speaker (less valves) 16 guincas. Complete
and working with valves and Turret er 24 guinens.
12 months’ guarantee on the Tubes. 3 months’ guarantee
on the valves and chassis. Ins., carr. (incl. Tube) 25/-.

POPULAR 12in. PLESSEY T.V. CHASSIS 396

This is a real bargain for anyone wanting to make up their
own T.V. at a very low cost. LF's 10.5-14 Mc/s. Simply
adapted for a 12 Channel Turret, Tuner and can be modified
to take a larger Tube. A chassis in one unit. Untested.
Less valves, tube, speaker & scanning coils. (All can be
supplied as extras.) Circuit diagram available at 3/8 or
free with order. Carr. & ins. 10/6. -

SUPER CHASSIS 99/6 f\

5 valve superhet chassis including ~l

8in. P.M. Speaker and valves. W
Four knobs  (tone,
volame, tuning, w/change switch)
Four wjbands with position for
gram p.u. and extension speaker.
A.C. Ins.. carr. 5/6.

SOUND/VISION & LF. STRIP 5/9
Salvaged. Complet.e sound & vision strip. 8 valveholders,
Less valves 1.F's 16-19. 5Mc/s Slze 84 x 4} x 4iin. Drawings
free wm: order P. & P. 26

TIM 4/9
Contalning scanning coils, focus unit. line transformer,
ete. ILess valves. Drawings free with order. P. & P. 2/6.

POWER PACK & AMPLIFIER 9/9

Qutput stage PEN45. O.P. trans. choke. 8moothed H.T.
325 volt at 250 m.a., 4 v. atSnmgasav at 5 amp.. 4 V. at
5 amp. centre tapped. Valve se fi 4 Oct,al
or4 pln Out ut is t,aken from standard plugs. Less valves,

GANG CONDENSERS 1/9

Salvage guaranteed. Standard size two}gnng .0003 and
All tested and guaranteed. P. & P. 1,3,
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(L T DT TR

RECORD PLAYER

CABINET rer.. 79/6

delightful looking cabinet 14% X
1’" in 2 tone leatherette.
Wwill take ‘a_ B.S.R. Monarch
4-speed autochanger and 6iin.
round speaker. Carr. & Ins. 4/6.
BS.R. MONARCH
4-SPEED AUTOCHANGER

£6.19.6.

COLLARO 4-SPEED AUTO-

CHANGER £7.19.6.
B.S.R. MONARCH 4-SPEED
STEREO AUTOCHANGER £9.19.6.
COLLARO CONQUEST STEREO

‘CHANGER 1l GNS.

U.A.12. LATEST B.S.R. MONARCH 4-SPEED
ER £8.9.6.
B.S.R. 4-SPEED SINGLE PLAYER £4.9.6.

P. & P. on all the above 5/6. ~

PORTABLE AMPLIFIER
MARK D.1. 59/6
12 months guarantee,
Brand new. Latest design with

AUTO-

21 x
Incorporating EL84 as high gain output

2-3 watts output.
valve. Volume & tone controls. Knobs 2/6 extra.P. & P. 3/6.

STEREOPHONIC AMPLIFIER £7.19.6
2 months’ guarantee.)
Beautifully made for portable stereophonic record :?luyers.
Latest design with printed circuit. Dimensions 3 x 5§ x
93 in. A.C. only. Mains isolated. Twin amplifiers, each
side giving 3-4 watts output. Incorporating ECL82 triode
pennode valve, ! tone, voiume and balance controis.
Complete and ready to fit. Knobs 3/8.per set extra, P.P.

& Ins.. 4/6.
BS.R. FUL-FI CRYSTAL TURNOVER
CARTRIDGES 19/6

Brand new. Including sapphire needles for L.P. and
Standard giving fullest range-and finest tone obtainable
y %Igyer. Can be fitted to all standard pick-up arms.

EXTENSION SPEAKERS 19/9
Polished oak cabinet of attractive
appearance. Fitted with 8in. P.M.
speaker W.B. or Goodmans of the
highest quality. Standard matching
e  to any receiver 2-5 ohms. Switch and
fiex included. Ims., carr. 3'8
gin. P.M. speakers 8/9. With O,P. trans. fitted 10/,
8llu P.M. speakers 18/6. 4 x 7Tin. elllptical speaker 19/6 ;
x 5in. elliptical speaker 28,-. P. . 39

TERMS AVAILABLE
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T TG LT T S

EXPRESS DESPATCH SERVICE %
Please ’phone to confirm Tube in stock. Send Telegraph
Money Order. Tube despatched Passenger Train same
day. This service only available with remittance by &
Telegraph Money Order,
REGETTERED IMPROVED
YACUUM T.V. TUBES
17in. Rect. £7.10.0.
14in. Rect. £5.10.0.

12 months guarantee.
Our 12 months’ guarantee (&

months full - replacement, 6
months progressive) illustrates
our wholehearted confidence in
the Tubes we offer., We

many hundreds a week throughout the country and
have done so for the past 8 years. Many of them go to the
e, urance Companies. Renters & Retallers
who are t.horoug‘hly satisfied with our supplias R.emembex\
they also hoid a 10 days’ money back
Oin., 10ln 14in., 15]n & mm ROU.\D Tl‘nbs Our
special o fler of these zes £5. 12in. T.V ’I‘ubes £6. Three
months’ guarantee on round t.nbes ‘Ins.. carr. 15/6.

SOLO SOLDERING

TOOL 12/6
110 6 12 v

adnp‘t’.or fY)r 050012402 0 (speg};?l

Automatic solder

feed 1nolud1ng a 20ft. reel of
Ersin 60/40 solder and spare
parts. It is a tool for electronic soldering or car wiring.
Revolutionary in design. Instantly ready for use and
cannot burn. In light metal case with full instructions
for use. Pos 2/9.

A * must ** for the build-your-own tape recorder enthusiast :
TAPE RECORDING CABINET 59/6
Sult,able l’or the Truvox Tape Recording Deck. Less
front lPeakor panel. Size 13} x 15 x 8)in, deep,
Demchable d with compartment for spare tape. Covered
lq green washable plastic materlal. P.P. & Ins., 4/6.

& Co,

(DEPT. H 5)

62'/3 ROMFORD RO,
AD, MA
Ejl NOR pK.

Send for FREE CATALOGUE

Tel. : ILF 6001/3,

The ideal Build-it-yourself

| EX-GOV. BARGAINS
WELDING KIT

SCT. MK, 11 THR!.E DRAW TELESCOPES,

25 x 50. Lightweight, only 2} 1bs.,
with leather case and sling. Optically perrect each,

Sound condition. £7.15.0

Spare lgh-power eyepieces to ﬂc 50X or 75X, 50/- each. Triple power conversion
kit to fit, giving 25X.and 40X terrestrial and 60X astro, 50/- per set. SIX POWER
IT, 25, 40 50 and 80X terr. and 60 and 120X astro, £5 pe

kit. We can supplf eye—
pleces to increase the power of most types of t.elescope Stat.e type or send existin
eyeplece for quotation.

TELESCOPE OBJECT LENSES. NEW and PERFECT. UVMOUN’I‘ED 2!111 X 20in.,

50/-. 2un xﬁln 55/-. Bloomed, 60/-. 46mm x ln £1. 45mm. x271 iy
18in., ed high resolution, 35/-. 50mrm. x 30/»

%lllél X l’llln.. £7. 33in. x 60in.. £20. 2Iin. X 161!1 £5 3lln. x 32in.,, £14 “3tin.’x m

ONLY

£25

i EYEPIECES. 1}in. in focusing mount, 8/8.

tin. ort.hoscoplc push in mount. 17/8.
) fin. extra W.A. ortho in focusing mount, 5¢/-.

Stacks of others. See our new lists.

DIAL SIGHT NO. 7. Weight 6 Ibs. Will set out any angle with accuracy of the-
odoltte ; 5in. dial callbrawd 360 degrees with micrometer to 5 mins., with throw-out
Co mpl ete lever to geared head, Limited elev. and dep. adjustment could be adapted for level-
ling. With 4X optical mght Sound condition, but not guaranteed. 35/- each. In
w ' t h al L near new condlt on, 55/~ each.

SURFACE ALUMINISEDFLA’I’G 4in. x 2{in. x 5/32in., 10 -.2{ sq. corners removed
6/-. 2in. x 1in., 5/~

CLEAR FLATS. 4in. 3q. x }in.. 12/6, or edge chipped. 8/6.

SEMI-SILVERED MIRRORS. ANODISED. 4iin. x 31in. x iin. Corners ground
off. 12/@ each. 8maller sizes 18 per sq. inch.

ERECTING EYEPIECES. }lin focus, 45/-. iin. focus, 56/-.

FINDER TELESCOPES, Elbow type 7 x 50. Ncw 47/6. Ditto lightweight bloomed
lever focus. Latest type. New. umt. £5 e

Accessories

as shown

New H.P. Terms

itE VARIABLE POWER TELESCOPES. 5-15 X angle ty prismatic used.
£5 down and 6 Unconditionally as new 7-21X stralght through, m 10.0 used. | £6.10.0 = =
payments of £3.15.0. GUARANTEED 2. x 2un.. m, 3tin. x 24in.. M-

RECTANGULAR LENSES. For viewers,
Use one of cach for high power 35mm. or 2} sq.

ASTRO TELESCOPIC KTITS. Achro O.G., 20in, x 45mm. Paxolin tube and focusing
eyepiece, . £2.

TERRESTRIAL 40X KIT.
in tube, £4.

;lIFLlotGRAPHS. Brand new in leather case. Cost £30 each. A gift at 15- plus
- post.

Works from Standard Household Power Plug (10-15 amp. A.C.).
Welds up to any thickness plate. Brazes down to 26 swg plate.
Silver solders, Tins and Surface Hardens. Send Cash or Deposit for
Immediate Delivery, or write for Fuller Details. Not a cheap choke
set, but a full WELDING TRANSFORMER In heavy gauge welded
steel case. Larger models available. 180 amp. £52 (£10.10.0 deposit)
and 360 amp. £95 (deposit by arrangement). Thousands in daily
use in factories and workshops throughout the World.

As ahove, but with erecting eyepiece ready to mount

Our lists contain details of more than 800 USEFUL ITEMS, many unobtainable
from any other source. We claim the widest variety and most complete range of
Ex-Govt. Opucal and Scientific Equxpmen in the BRITISH ISLES. Lis
FOR STAMP] ENVELOPE. “ HOW TO USE LENSES & PRISMS,”
and 2, 3/~ each, post free.

H. W. ENGLISH

Rayleigh Rd., Hutton, Brentwood
Essex

EE
Nos. 1

7 DAYS FREE TRIAL ON REQUEST

TAYLOR BROS. (mippLEsBRrOuGH) LTD.

32 Baker Street, Middlesbrough, Yorks.
Tel. : 45241-2
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Exhaus
Manifolds

EASY TO FiX ON THE 2.46

A boon to model boat enthusiasts.

Ultra light Exhaust Manifolds, specially produced for
the E.D. 2.46 c.c. ‘' RACER ' Engine. Designed for
maximum efficiency, easy to fit, no filing required.

A length of plastic tubing should be attached to
each of the two round exhaust tubes
and the ends brought into a suitable
container fitted in the model -boat.

B Waste oil is thus collected, ready
for disposal, instead of fouling the
interior of the boat, or the water.

Write to Dept. P.M. The same principle applies to model aircrafc but a
for illuscrated Hists container is unnecessary. The waste oil is diverted

éigng (E“""gi?‘?:“’;:d?! into the air below the aircraft instead of fouling

Controls, Mechanisms the fuselage and wings. - Supplied in
Spare Parts, Accessor- hammered, Admiraity grey. Price |6,5
ies, etc. Plastic Manifold tubing available at 1/- per foot.

Prices include P. Tax.

Order frem your model shop.

| .
 ELECTRONIC DEVELOPMENTS (SURREY) LTD ¢

5357555 ISLAND' FARM RD, WEST MORESEY,{ SURREY) ENGLAND, cuir sorcia

STEEL SHELVING

72 in. HIGH
34 in. WIDE
12 in. DEEP

@ Brand new—Manu-
factured in our own
works.

@ Shelves adjustable
every inch.

® Heavy gauge shelves
will carry 400 Ibs.
each.

©® Stove enamelled
dark green.

® 6 shelves per bay— §
Extra shelves 8/- each.

@ Alsoavailable in white
at £5 per bay.

@ Quantity discounts.
Delivered {ree £3 15s.
Ready for erection.
ALL OTHER SIZES avail-
N c BROW N LTD. able at equally keen
e = prices.
Deliveries Free to England,

Green Lane Wing Scotland and Wales,

HEYWOOD - LANCS Telephone:

Heywood 69018
— the manufacturers! (6 lines)

Mcney saving books
for householders . . .

THE HOME
ELECTRICIAN

by F. J. Camm

About Electricity ;
Contents Rules and Régula-

tions ; The Installa-
’nCIUde tion Explained; Power

Wiring  Exploined ;
Electric Light and Power Installation ;
Layouts and Wiring Methods ; = House
Circuits ; Switches and Control Points ;
Installing Domestic Electrical Apparatus ;
Installing Electric Bells ; Home-made
Burglar Alarms ; Electric Water Heating ;
Circulators for Electric Water Heating ;
Tank Capacities of Water Heaters ;
Electric Heater Plumbing ; Piping and
Electrical Instaliation of Water Heaters ;
Running Electric Models from the Mains ;
Motor-driven  Apparatus ; Fractional
Horsepower A.C. Motors ;  Repairing
Electrical  Apparatus ; Accumulator
Charging ; Index.

A complete guide to
the installation,
upkeep, overhaul and
repair of all electrical
apparatusin the home.
206 pages. 149 illust-

rations. Only |2s. 6d.
(I13s. éd. by post) |

THIS handbook deals with installation, upkeep, overhaul
and repair of all electrical apparatus used in the home,
with additional chapters on house-wiring. It is essentially a
book for the handyman who prefers to do the job himself.

Most of the troubles which occur in the home are of an
elementary nature, and no great experience or technical know-
ledge is required to put them right. Here is a complete guid=
for the non-technical householder, publication of which has
been prompted by the increasing use of electricity and electrical
labour-saving devices in the home.

DO YOUR OWN
SPRAY PAINTING

by A. St. J]. Masters

WITH the aid of this book anyone, with no previous
knowledge of spray painting, can produce with a

little practice a first-class lasting finish. Covers general prin-

ciples, advice on equipment, improvising an air supply-——with 7s. 6d
special attention to economy. Practical instructions for the ‘ N
refinishing of cars, motor-cycles, bicycles, furniture, household 8s. éd.
decoration, garden woodwork, etc. If you already do spray ‘bY Post
painting, if you want to do it better, or if you are just
considering using this modern method, you must get this

book . . . it will save you money, time and trouble. With

43 illustrations.

FROM ALL BOOKSELLERS. . .or incase of difficulty use this C.O.D. Order Form,_

ORDER Please send me Cash on Delivery the following books {
|
i

FORM v THE HOME ELECTRICIAN (12s. 6d. net)
............... ...DOYOUROWN SPRAY PAINTING (7s. 6d. net)

lAddress Lo .. SR eogoanEonsnnNGaGaAE b e Hoenisneineise s es SN

|

| R e Lok o f N R N

l s |
i
\

end no money now, pay on delivery, plus C.0.D. charges. If yau prefer not to pay postal charges
send postal order for the post amounts shown in brackets above to C. ARTHUR PEARS(_)N
! LTD., Tower House, Southampton Street, W.C.2. P.M, May ‘5%

e ey — S S A v S — — — e S S S S S S T S S S S GH S SMSR Sy e
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FREE

The new edition of * ENGINEERING OPPORTUNITIES ”
is now avallable——thhout 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 reqmrements 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.—
Jie & Tool Design—Sheet
Meta! Work—Works Man-
agement — Mining — Re-
frigeration—Metallurgy.

AUTOMOBILE
ENGINEERING
Gen. Automobile Eng.—
Maintenance & Repairs—
High  Speed  Diesel—
Garag° Management,

A.M.I.Mech.E., A,
A.F.R.Ae.S., AM,
M:R.S.H., A.R.I.C.

PRELIM,,

THE B.LE.T.

.M.}

ELECTRICAL

ENGINEERING
Gen. Elec, Eng.—Elemen-
tory & Advanced Elec.
Technology — Installations
—Draughtsmanship—Sup-
ply — Maintenance —
Design.

BUILDING

Gen. Building—Heating &
Ventilation — Architectural
Droughtsmanship — Sur-
veying—Clerk of Works—
Carpentry ond Joinery—
Quontities — Valuations,

WHICH ONE?

29-31,

Phone :

RADIO &
ELECTRONICS
Gen, Radio Eng.—Redic
Servicing, Maintenance &
Repairs — Telegraphy—
Telephony — Television—
C. & G. Telecommunico-
tions—Electronic Eng.—
Automation—Digital Com-
putors — Analogue Com-
putors—Dato Processing—
Instrumentation.

CIVIL ENGINEERING
Gen, Civil Eng. — Sanitary
Eng.—Structural  Eng.—
Road ~ Eng. — Reinforced
Cancrete—Geology-

E HAVE A WIDE RANGE OF AERONAUTICAL COURSES AND

COLRSCFS IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,

0. ENG., TEXTILE TECHNOLOGY, ETC,, ETC.

One of these qualifications would increase your earning power

M.LC.E., A.M.l.Prod.E., B.Sc.,, A.M.Brit.L.R.E.,
LIOB ARIBA A.M.ILH. & V.E,
,AMIED Ity &GU[LDS COMMON
EN. CERT. OF EDUCATION, ETC.

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, COLLEGE HOUSE,
WRIGHT'S LANE,
KENSINGTON, W.8.

WEStern 9861

VALUABLE NEW HANDBOOK

TO AMBITIOUS

Have you had your copy of “ Engineering Opportunities”?

WHAT THIS BOOK TELLS YOU

Y HOW to qualify for rapid pro-
*

HOW to get a better paid, more
interesting job.

motion.

HOW to put some
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

valuable

NITIES

¥
4

You are bound
reading “‘ENGINEERING OPPOR- §
TUNITIES,” and if you are earning §
less than £20 a week you should send §
for your copy of this enlightening
book now—FREE and without obli-
gation.

POST NOW!!

OPPORTU

to benefit from

vo: B.LET. 410A, COLLEGES
HOUSE, 29-31, WRIGHT'S LANE,
KENSINGTON, W.8.

Only 24

F' sta md) {x
needes if

posted in an

¥ unsealed envelope.

ENGINEERING

Pleasc send me FREE and without
obligation, a copy of “ ENGINEERING
OPPORTUNITIES.” I am interested in

(state subject, exam., or career)

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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FAIR. COMMENT

THE AMATEUR ASTRONOMER

S our readers are well aware a very large number of queries indeed is answered
every month by the PRACTICAL MECHANICS panel of experts, covering a
diversity of subjects. Recently, when this query service was being reviewed

it was noticed that by far the largest number of questions asked by our readers
related to amateur astronomical telescope construction and the allied subject of
obtaining the best results from these instruments. An analysis of these readers’
queries indicated that there was a great need for an article describing in derail the
building of a cheap, simple-to-construct, yet efficient and versatile telescope for
the amateur and it is to fulfil this need that the series of articles which starts in this
1ssue has been prepared.

The many types of telescope which can be used for astronomical observation were
all considered and it was decided that undoubtedly the best type of telescope for use
in this country by amateurs and the most suitable for home construction is a 6in.
reflecting model. Readers write to us from time to time asking for details of higher
magnification telescopes, but without realising that to use such an instrument a very
large and solid mounting would be necessary, bearing in mind that even minute
vibrations in the telescope will be magnified in the eyepiece perhaps a hundred times,
according to the power of the eyepiece in use. It is possible for the amateur to con-
struct such a ‘mounting satisfactorily, but difficulties increase directly in relation to
the power of the telescope.

Another point when considering what size of telescope to employ is that larger
telescopes are far more sensitive to atmospheric conditions. When these are-in-a
disturbed state, varying refraction is caused by different - air densities. and -viewing
is poor. Under these conditions a small telescope will perform as well as a large
one, but when conditions are perfect the larger instrument comes into its own.
This is one of the factors considered when siting a large observatory and there are
comparatively few places in the world where the air is really suitable.

For our readers then, who will have to mount their telescope in their back gardens,
whether they live near to an industrial town or not, the 6in. reflector is the best com-
promise. It is not so large that the constructor will run into insuperable difficulty
in mounting, yet it is large enough to enable him to undertake a wide range of
astronomical observation, and retain, at the same time, many of the desirable features
of the smaller type of telescope.

In addition to complete constructional details, this series will contain instructions
for making two types of mounting. One is shown in this month’s instalment, but
there will also be details of a dipod portable mount. Care, adjustment and use of the
telescope will also be discussed.

A REGISTER OF HISTORIC AIRCRAFT

REPRESENTATIVES of Government Departments and other public bodies

met recently at the Royal Aeronautical Society under the chairmanship of
Mr. Peter G. Masefield, M.A., F.R.Ae.S., President-Elect of the Royal Aeronautical
Society. At this meeting it was agreed, as a first step towards the ultimate goal of
a National Aeronautical Museum, to compile a register of historic aircraft. This will
mean that the location and state of preservation of all the historic aircraft in Britain
will be known and steps can be taken to prevent their being destroyed.

There must be a large number of old aeroplanes and aero engines still in the
country that are unknown to those preparing the Register and the Royal Aeronautical
Society is appealing to owners of historic relics or those who know where they are
to be found to send the information to Mr. A. S. C. Lumsden, Secretary of the
Committee, Royal Aeronautical Society, 4 Hamilton Place, London, W.1, so th#t
they may be included in the Register.

" The June, 1959, issue will be published on May 29th.

Order it now F o
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DISTINCT advantage of the  belt

sander over its disc counterpart is

the fact thar it will deal efficiently
with wide and long surfaces, finishing them
“ with the "grain.” The disc sander, as is
well known, Jleaves those objectionable
circular marks which ruin a fine finish.
For work to be painted this does not matter
much, bur if the wood is to be polished
or left in the raw, then the surface must
be gone over laboriously by hand to
eliminate the circular scratch marks.

This model is large enough to cover
almost any class of work the small work-
shop is likely to encounter: the sanding
surface is 6in. wide and 16in. long. No
parts of the machine are higher than the
‘working table and it is therefore -possible
to accommodate all widths of wood.
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(1 Six-inch Belt Sander

Strong, Rigid, Simple and Cheap to Make

By James Roll

The Framework

Fig. 1 gives two views of the assembled
framework and, together with Fig. 2, shows
the essentials of its construction. In most
cases parts can be fastened together either
with nuts and bolts or with bolts alone
threaded into the second member. The
box-like end pieces which will contdin the
adjustable plummer blocks, however, must
be tapped and the bolts filed off flush on

has to be easily rémovable and it is neces-
sary, therefore, to shape one box accordingly.
The unshaped one is built up from two
additional 1{in. lengths of 14in. angle-iron
as clearly shown in Figs. 1 and- 2: note
that the hole carrying the plummer block
bolt is drilled to clear it in this case, not
threaded as was the steel block. Fig. 4

shows that the plummer block is free to
move along inside the box when the out-

(Left.)—An artist’s
impression  of the
sander in use.

Fig.1.— Two

views of the

assembled frame-
work.

the inside: also, the bolts connecting the top
angle-irons with the flat steel distance pieces
must be countersunk in order that the ply-
wood top may lie perfectly flat. Other bolts
may be R/H or C/S according to taste,
The two steel blocks 1iin. X 1iin. X
}in. accommodate two of the loco plummer
blocks as shown in Fig. 3 and should be

94t"x 25 1/8" flat mid steel.

1798" x 442" x Hy2x angie.

,%
18] 3
Stee/ block
1% tha’x ¥4

_—
\ A4

/

Arl Ty
/ =<

/2 x 12" x tYf2" angte, 12" 2"x 2" angle.

Similarly, if the fence is removed, any
length of material within working limits can
be sanded efficiently and quickly. Another
advantage of this type of sander is that
inside curved work can be finished by
passing it over the rcar drum. It can be_
made for less than £3.

The frame is made almost entircly of
angle-iron; the drums are crown face
aluminium pulleys, mounted on steel shafts,
running in Picador loco plummer blocks;
the table top and baseboard are of plywood;
and the belt is a cloth-backed garnet paper
grade 80 and measures 42in, X 6in.

o

9
= & _

8

1

|

Ya'x 34 angle.

=
drilled and tapped jin. Whitworth before
being fixed to the angle-iron by means of
two 3in. X 4 B.A. bolts. These loco
plummer blocks are a Picador product of
most compact. design and are extremely
useful for installation in difficult places;
they are obtainable “male” or *female”
and the male—used in this case—incor-
porates a fixed #in. bolt 1in, long.

The “boxes™ at the other end of the
top angle-irons which carry the adjustable
plummer blocks, as shown in Fig. 4, do not
quite tally with each other; this is occasioned
by the fact that the endless sanding belt

Fig. 2.—The angle-iron
Sframework on which the
machine is built up.

side flynut is turned—this accom-
plishes the necessary tensioning and
tracking movement. ‘The shaped
box varies in that it has no fixed front plate
and the front edge is rounded to a 3in.
dia, segment. The front plate is a Iin.
width of 14in. angle-iron from the top of
which about 1in. has been sawn off; this
has a }in. clearance hole, too, and acts in
the same way as the other except that when
the flyvnut is removed from the plummer
block bolt, the plate can be removed also,
thus giving adequate clearance for the endless
belt.

With the framework assembled as in
Fig. 2 and with the plummer blocks in
position, the whole can be mounted on a
4in. plywood base, approximately 21in, X
10}in., by means of three bolts passing
through holes in the 2in, angle-iron and
firmly secured with locknuts. This com-
pletes the framework, except that while the
front top length of angle-irpn is quite

! J2"x 12" angte.

Stee/ block.
Fig. 3.—Fitting of plummer blocks at fixec
(pulley) end.
We'x 142" angte. .

ICIG

192" 112" angle.
Fig. 4 —Fitting plummer blocks at adjustable end.
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rigid it is, nevertheless, unsupported by
direct contact with the baseboard because
of the need to keep the space clear for the
easy removal of the sanding belt. To
furnish a “ quick release ” support of some
kind, a 6}in. length of }in. angle-iron is
fastened to the centre top with a bolt and
nut and spring washer in such a way that
it can be swung upwards away from the
baseboard to which it is merely fixed by a
R/H woodscrew. It is, therefore, the work
of a moment to remove this screw, swivel
the bar upwards parallel with the top, .and
thus give clearance for changing or replac-
ing the belt.

The Drums
The ideal drum js, of course, one 3in.
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in the region of 1,700 feet per minute.
While a 4 h.p. motor will work the
machine, a { to 4 h.p. is necessary if heavy
work is to be undertaken,

Assembly of the adjustable end differs
only in that there is no pulley to be fixed,
and the shaft must be of an exact length
as will ride inside the two “boxes” with-
out creating side pressure but at the same
time not permitting any side-to-side motion.
When tightening the drums on the spindles
be sure they are as close together as possible
so that, virtually, they form one drum 6in.
wide.

Completion and Operation
By temporarily passing the sanding belt
over the drums and tensioning it (not too
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of the splice should be on the immediate
underside and be first to come in contact
with the drums, Some belts are marked
“Run this way.”

Tensioning must not be excessive
although any tendency to “flap” must be
avoided. Over-tensioning can  quickly
cause trouble " apart from imposing an
unnecessary load on the bearings. Rotation
is away from the worker, i.e, from the
adjustable end of the machine towards the
fixed, or, pulley end.

Being satisfied that the above points have
received attention and that all is in order,
the motor may be switched on, but be
prepared to switch off very quickly. If the
machine s not tracking perfectly—and it
will be pure chance if it is—the belt will
begin to run rapidly to one side or the
other and, if allowed to contact the angle-

3" s, vee -pulley o tightly), the necessary
7 thicknesS of the table
///2'} 118" angle l Swivel, \
| !
1
J ' ni
.
\ |/
AN
y Two 3 3"cr f 1
(a5 s Wi b4 own face pulleys
block 4% 34" angre
Woxtfe' —te— o
angle. - X2  angle -
| ¥4 2]
L : 3
Basebosrd

Fig. §5.—Pulley-end viewr of machine without table top.

dia. and 6in. long; this, however, is diffi-
cult to obtain unless made up specially.
Messrs. S. & G. Sergent of Costessey,
Norwich, may be in a position to supply
these flat-faced pulleys, but delivery would
be from seven to 21 days. This excessive
width in proportion to the diameter is not
a stock size even in crown face pulleys,
and for this reason the author has used
two 3in. pulleys on one, shaft and found
them to work extremely well and to give
no trouble whatever in tracking.

Half-inch shafting 15 adequate for this
machine so the four crown face pulleys and
the four plummer blocks should be bought
with this bore. For the front, or fixed, end
two collars and a driving pulley will also
be required, and Fig. 5 shows how this
end is assembled. Correct operating speed
will be obtained by using a 1,425 r.p.m.
motor having a 3in, “V” pulley driving a
similar sized pulley on the machine, 1e.,
the velocity of the sanding belt should be

/DOORS Rezeived)

Practical Metrology, by K. J. Hume, B.Sc.,
M.1.Mech.E.,, M.LProdE., and G. H.
Sharp. Volume 3. 87 pages. Price
10s. 6d. net. Published by Macdonald
& Co. (Publishers) Ltd.

HIS book is being published in four
volumes and this, the third, provides
collections of laboratory experiments in
metrology with instructions for their
performance, recording and the assessment
of results. All the experiments described
correspond to actual examples encountered
in industrial metrology work. Some of
the experiments detailed in volume three
are : Measuring an angular plate gauge,
the effective diameter of a ring screw gauge,
and the included angle of a taper plug
gauge; setting and calibrating an engineer’s

Fig. 6.—The completed machine.

top can be ascertained. It should be 3in.,
but when finally fixing it may have to be
slightly reduced by planing or increased
by means of packing. It should be just,
and only just, below the underside of the
belt. When running but not actually being
used, the belt should skim along the top
of the table only just avoiding contact;_the
moment the slightest pressure is applied,
the table should bear it—not the belt.

The top is 14}in. long X 9%in. wide and
is fastened to the angle-iron top bars by
C/S bolts threaded into them. The ends
of the top will have to be cut back at an
angle where they threaten contact with the
drums; they should be as close to them
as is practicable to ensure that at no point
can pressure, be applied to any part of the
belt not supported either by the table top
or the drums, ) 0

The belt should be fitted correctly in
relation to the splice in it, i.e., the beginning

‘wood.

iron sides, will shred and may even tear if
tracking is particularly bad. Faulty track-
ing can be remedied by turning the flynut
on the end to which the belt is running
in a clockwise direction. Once the belt is
running more or less evenly, final adjust-
ment can be made within fine limits,

Fig. 6 shows the completed machine and
it will be noticed that at the pulley end
a fence has been introduced. This is
removable at will and consists of a length
of hardwood 1in. X }in. raised at its two
ends by 1in. X 1in. X %in. blocks of hard-
The gap thus formed permits the
belt to run unhindered under the fence. At
each end of the fence are fitted short metal
lugs which engage in metal slots screwed
to the edge of the table top. In this way
the fence is rigid when in use, is removed
in a second, and leaves no protuberances
above table top level to interfere with
lengthy or wide work,

block level; calibrating a dial gauge, a divid-
ing head or table and a divided circle; com-
paring two slip gauges and the lengths of
two end gauges; testing a straight edge and
the flatness of a surface plate; and checking
the involute profile of a spur gear. There
are 41 line illustrations and many tables.

Clever Hancis, b+ Richard Slade, 62 pages.
Price 10s. 6d. net. Published by Faber
and Faber.

THIS is a book of arts and crafts for boys

and girls. It covers a wide range of
interests and is clearly written with photo-
graphs illustrating the work and a brief
summary of the method used set out at
the end of each chapter, The contents
include simple weaving, plaster casting,
papier méaché, making glove puppets,
modelling with wire, printing photographs,
etc. The book also contains. 21 half tones
and three drawings,

| PRACTICAL

MOTORIST &

MOTOR CYCLIST
May Issue Now On Sale

PRINCIPAL CONTENTS : Running-in The New
Car; The S.U. Petrol Pump and Carburetter ;
Overhauling the 2}-litre Jaguar ; Tuning Engines for
Economical Motoring ; Dampers : Objects and
Function ; Overheating Problems ; Beginner's Guide
to the Motor Car ; Chassis and Underbody Protec-
tion ; An Electrical Sereen Washer ; Choosing the
Right Second-hand Car ; Servicing Yauxhall Cars :
Electronic Car Control ; Ford Pilot Maintenance.
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POWE

HIS conversion makes use of a 32cc.

I “ Cyclemaster > unit and a Qualcast

“Panther ” mower., The measure-
ments given are for this combination, no
doubt they could be altered to suit a
different mower.

The main work consists of making a new
clutch shaft, an extension to the cutting
blade shaft, and a suitable method of mount-
ing the motor in the lawnmower frame.

The New Clutch Shaft

This is necessary because the original
shaft does not extend far enough out from
the casing and carries a sprocket.

R YOUR |
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from jin. mild steel a good tap fit in the
keyway, clean up the projecting portion of
the key to make it a snug fit in the centre
part of the clutch. Fit the assembly
together again and you should have a good
power-takeoff shaft projecting from the
right-hand side of the power unit.

The Starting Pulley

This is a simple 3in. dia.

) ) wooden pulley
Jin. wide,

with a groove for the starting
v

Remove the engine unit from the wheel, _
e

Fig. 2 (Right)—

Left-hand angleiron.

A similar right-hand

angle iron must be
cut.

take off the cover and the flywheel, If
the flywheel is off any length of time,
remember to load it up with iron (hammer
head, nuts, spanners, etc.) to keep in the
magnetism. Remove the screws holding the
two halves of the chain casing and open it
up. This exposes the clutch unit and its
driving chain. By undoing the 5/16in. nut
in the centre of the clutch, and careful use
of a hammer and drift, the clutch shaft can
be tapped out’

The new shaft is shown in Fig. 1. (This
also shows the extension for the cutting
blade shaft, which can be made at the same
time and separated after as indicated.) It
is a piece of mild steel, }in. dia., reduced
to s/16in. and tapped B.S.F. The keyway
was cut out by hand in the following
manner  Mark out its position from the

original and along the line drill a series
of closely spaced 3/32in. holes, remove the
remaining metal with a slim cold chisel and
M2ake a key

clean up with a warding file.

Fig. 1 (Left).—New
clutch shaft and cutting
cylinder extension
shaft. Cutting cylinder
extensionisontheright,

Fig. 4 (Above and left).—Two views of the

motorised lawnmower, showing modified fly-

wheel, clutch shaft, cutting cylinder shaft and
pulleys.

cord and a notch cut into its edge to stop
the cord slipping. This notch is cut so that
the cord will pull out when the engine
starts, bearing in mind that it rotates anti-
clockwise, see Fig. 5. The pulley is fixed
to the face of the flywheel by two 2B.A.
screws in the holes originally intended for
the éxtracting tool. (Some flywheels have
three or four holes, however, mark the
position from the flywheel.)

Engine Mounting

To mount the engine it is necessary to
provide flat “feet” for the unit. Two
pieces of - angle iron cut and drilled as in
Fig. 2, provide these feet. Remove the two
screws holding the chamcasc halves together
at the bottom and drill }in. holes right

LAWNMOWER

G. R. Gilbert Explains How It Can Be Done

May, 1959

through, bolt on the feet with %4in. B.S.F.
bolts, sandwiching the chaincase.

Angle-iron Frame

The frame which fits into the lawn-
mower is simply a rectangular frame, made
up from angle iron with mitred and welded
corners (see Fig. 3). This frame is then
bolted into the mower with %in. B.S.F.
nuts and bolts passing through the side
members of the mower handles. The
position of the frame is not critical, but
should be kept as low as possible and
horizontal in both planes.

Cutting Blade Shaft Extension

Remove the cover plate on the right-
hand side of the machine and carefully
mark the centre of the shaft. Drill and
tap 5/16in. BS.F. to a depth of 3in. Screw
in the extension piece (Fig, 1) tightly. The

o x ///2”: %5 "
angle jfron

Fig. 3.—1din. yin. angle ivon frame.

1.

tendency . is for the extension to screw
tighter in with the action of mowing. Fit
on to this shaft a 2}in. dia. Vee pulley.

Fitting

Now lift the engine-clutch unit up on to
the frame and carefully align the shaft.
Mark its position and drill and bolt down
with }in, bolts. Fit a 1}in. dia, pulley on
this shaft and connect to the cutting blade
shaft with a suitable Vee belt. (A 32in.
belt was used on the original.)

Shorten clutch and throttle cables and fix

(Concluded on pa:ge 368).
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V. A. Firsoff, MA, FRAS, Examines What is Known and What is
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Conjectured About Venus and Discusses the Possibility of

A VENUS PROBE

OTH the Russian “Lunik” and the
American “Pioneer IV” are now
circling the Sun on their own, the

first bodies ever to have left the sphere
of the Earth’s gravitational bondage. This
is without doubt a remarkable achievement,
although the navigatiomal accuracy of the
trajectories of these vehicles, if considered
as being primarily intended for the explora-
tion of the Moon, may leave something to
be desired. The next attempt will most
probably be to put a satellite into an orbit
round’ the Moon and this will require more
accurate control, .

The international space race, however, has
already a more ambitious target in view
and both competing governments have
announced their intention of sending a rocket
to Venus.

The Journey

Beyond the Moon, this is the nearest
heavenly body (apart from some tiny
asteroids  occasionally  approaching the
Earth), as at its closest possible approach
Venus is only 24 million miles away as
against 342 million miles for Mars.
Distance, however, is ‘not the only decisive
factor in space - flight and the closest
approach is indeed irrelevant inasmuch as
the most economical interplanetary orbit is
a grazing ellipse which touches the orbits of
the two planets on the diametrically opposite
sides of the Sun and so at their maximum
separation, assuming that the orbits are
circular, which is pretty nearly true in the
case of the Earth and Venus. Thus, if a
rocket is fired to Venus it must be so
timed as to reach the farthest point of the
orbit of Venus as seen from the Earth
when Venus is there. Such configurations
are comparatively rare and the next one
will occur in June this year.

It is, then, in June that we may expect
the Venus rocket or rockets to be launched.

To reach Venus a rocket will need 146
days, as against 259 for Mars, which makes
Venus an easier target and reduces the
chances of the rocket straying badly off its
course. (Based on circular and co-
planar orbits these figures are
approximate.) The welocity of
escape will free the missle from
the Earth’s attraction, but it will
still be moving in an orbit sub-
stantially coincident with that of
the Earth. In order to drop to the
orbit of Venus, the missile will
have to have its orbital speed
reduced by 1.55 m.p.s., and, con-
versely, for rising to the orbit of
Mars 1.8 m.p.s. must be added to
its speed. This, too, makes the
Venus trip somewhat easier, though
in either case less than 2 m.p.s. is
needed over and above the require-
ments of the Moon flight, which
is well within the bounds of the

eight times heavier than Mars. Its mass is
only 18 per cent. short of that of the Earth,
so that the two planets have almost identical
gravitational fields and the capture cross-
section”’ of Venus is about 200,000 miles.
A rocket coming within 100,000 miles of

Venus photographed in blue light with the

world’s largest telescope (courtesy of the Mzt.

Wilson and Palomar Observatories). The

photograph shows no surface detail,” possibly
owing to over-exposure.

Venus can still be put into a satellite orbit
round it at a comparatively small cost in
energy. But even if the would-be satellite

does not stay in its orbit and only swings
round Venus something important may be
learned about this mysterious world.

present practical ability of man.
More important than the fraction

of a mile per second by which the
Venus trip is cheaper than the
Mars trip is the consideration of
the comparativelv powerful gravi-
tational field of Venus.

Size of Venus
Venus is much larger and nearly

Y AT
The diameters of Venus (A) and the Earth (B) projected
as straight shadows on to the scale below.
dimensions of Mercury (C) and the Moon (D) are like-
wise. shown for comparison.

the dark hemisphere of Venus and the effects of mutual
tllumination of the Earth and the Moon.

The real

Note the  ashen light ” on
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For, although Venus is our next-door

npighbour, our information about it is
singularly scanty. Hypotheses are not
lacking, but facts are few, which makes the
situation all the more intrigning as Venus
is an almost exact replica of the Earth.
The diameters of the two planets differ by
less than 300 miles and, as stated, their
masses are almost identical, A hypothetical
Venusian could feel quite at home on the
Earth, provided that the remaining con-
ditions were equally similar.

Venusian Atmosphere

Unlike the nearly airless Moon and the
somewhat thinly atmosphered Mars, Venus
has plenty of air, which is so full of cloud
that there is some doubt if we can ever
see any of the planet’s solid surface. This
is indeed one of the reasons why we kncw
so little about it ; another reason is that
Venus and the Earth meet with Venus
between us and the Sun and thus more or
less thoroughly invisible, except for a ring of
sunlight shining through its atmosphere,
whereas Mars at its closest approach is at
full phase.

However, to return to the air of Venus, its

cgmposition Is somewhat startling. Carbon
dioxide is organically a most important
gas; plants cannot exist without it. Yet our

vegetable kingdom gets on cheerfully on a
meagre allowance of this gas amounting to
0.03 per cent. of the total atmosphere. On
Venus there is enough of carbon dioxide
above the visible cloud layer to make up
about a third of our total air ocean. There
is also some nitrogen there, as it is present
in the spectrum of the auroral night-glow of
the sky of Venus, occasionally visible as the
so-called “ashen light,” which shows the
dark side of Venus rather like *the old
Moon in the new Moon’s arms.” This
spectrum was first obtained in 1954 by the
Russian astronomer N. A, Kozyrev, who
has recently hit the headlines with his
observation of a volcanic eruption on the
Moon.

No trace, however, of either water vapour
or oxygen has been found to date in the
spectra of Venus.

The absence of water vapour need cause
no surprise, For, according to the recent
measurements of the heat radiated by Venus
(W. M. Sinton), the temperature at its cloud
level is —38° F and at so low a temperature
the amount of water vapour in the air would
be too small to be spectroscopically detect-
able. Oxygen, on the other hand, if present
in quantity, ought to show both in the
absorption spectrum of the day hemisphere
and in the emission spectrum of the * ashen
light ”—and it does not,

The- Clouds

From this it- has .been inferred, rather
hastily perhaps, that there could be no life
on Venus and the clouds we see must
have some exotic composition consisting,
according to Professor Wildt, of polymerized
formaldehyde (a kind of commercial plastic
material); according to Dr. Dauv_ill_ler, of
France, of ammonium nitrite (with some
watet); to Dr, Opik, of the Armagh
‘Observatory, of tiny polished grains of white
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Observational drawings by the author, made

using a 6} in. reflector and a set of colour and

polarising filters, March 10th, 1956, 200X

A white circular area near the pole is clearly
shown.

quartz sand; to Mr. Fred Hoyle, of Cam-
bridge, of oil; and to Dr. G. P. Kuiper, of
Leyden and Yerkes, of carbon suboxide.
You can take your choice! Drs. Whipple
and Menzel, of Harvard, and the present
writer, on the other hand, incline to the
view that the clouds are—surprisingly
enough—water, and in fact small water
droplets can and do subsist without freezing
at —38° F and less at the tops of our
cumulus clouds,

Drs. Whipple and Menzel believe, for cer-
tain reasons, that Venus may be a wholly
oceanic planet, without any dry land at all;
but I think it more probable that it has
both land and sea, much as our Earth does,
and occasionally something suspiciously like
snow caps has been observed near the
putative poles of Venus, notably by myself
with the help of a green filter and by some
other British observers. See drawings on this

age.

P It is, indeed, not impossible that con-
ditions on Venus do not differ very much
from those on the Earth, after all.

Magnetic Field

It is known that Venus is a strongly
magnetic body, although the exact strength
of its field, provisionally estimated at five
times that of the Earth’s, is in doubt (this
could be established by a Venus probe).
Now oxygen, in all its forms, is the most
strongly attracted of all gases by a magnet,
so that if the magnetic field of Venus is
sufficiently powerful, oxygen may be wholly
imprisoned in its lower aumosphere, Con-
versely, carbon dioxide is repelled by a
magnet, albeit somewhat weakly, and it also
has the property of energetically absorbing
the invisible heat rays, which causes it to
heat up to a higher temperature than other
gases will have in the same conditions.
Thus in the strong sunshine of Venus,
which is a third nearer the Sun than is
the Earth, carbon dioxide may have been
sorted out into the stratosphere. We have
a somewhat similar situation on the Earth,
where ozone, which is even heavier than
carbon dioxide, greedily absorbs the invisible
ultra-violet rays and stays high up in the
stratosphere.

I have developed these ideas, as well as
examined the problem of the ground
temperature of Venus quite recently. Making
some plausible assumptions about the
amount of sunshine transmitted and
absorbed bv the clouds of Venus and using
the terrestrial meteorological methods, I have
obtained a surface temperature only a few
degrees higher than the mean annual
temperature of the Earth. It may be some-
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March 13th, 1956, 200X.

March 24th, 1956. 300X. Polar area and
atmospheric belts shown.:

March 27th, 1956. 350X. The polar area has

moved 1o the limb consistently with the change

of the spatial configuration of the Earth and
Venus.

““ Ashen Light ”* as seen through a green filter and
a “ Pola” screen. 300X.

May, 1959

April 3rd, 1956. 350X. Polar area at the cusp.

what less, or it may be a little more, but
there is nothing to substantiate the high
temperatures previously ascribed to the
surface of Venus. The already-mentioned
Russian astronomer Kozyrev thinks that the
globe of Venus is swathed in perpetual
twilight and a kind of eternal spring, with
an even temperature of +86° F, which
does not vary as between day and night,
summer and winter,

The inclination of the polar axis of Venus
has been determined by Dr. Kuiper at 32°,
which is nearly 5° more than the Earth’s
and would give proportionately = sharper
seasons, though they would also be shorter.
as the year of Venus is only 225 of our
days,

Venusian Day

Owing to the lack of clear surface detail,
the length of the Venusian day remains in
doubt, Since, however, the clouds of Venus
show a clear banded structure, due to rota-
tion, when viewed through a blue or violet
filter, the planet must be turning about
its axis fairly rapidly, and Dr. Kraus, of
the Ohio State University, has inferred from
the fluctuation in the radio “noise” from
Venus (caused by atmospheric electricity)
a period of 22 hours and 17 minutes.

If this is correct Venus would indeed be
very similar to the Earth, but even if it is
not it is very likely that at least some kind
of life exists on the “ Earth’s Twin.”

A transmitter-satellite put into an orbit
round Venus might not answer all these
queries, but it could discover a good deal—
the strength of the magnetic field, the
intensity of the radiation belt, perhaps
attempt a radar survey of the globe beneath
the clouds and give us a rough idea of the
distribution of land and sea upon it. It
could obtain air-free spectrograms of Venus
and shed some further light on the com-
position of the Venusian air,

We ‘can but wait and sce.

WORKSHOP CALCULATIONS

TABLES AND FORMUL A
12th Edition
by F. J. CAMM

A handbook dealing with methods of caicula-

tion, solution to workshop problems, and the

rules and formula necessary in various work-

shop processes. It contains all the information
a mechanic normally requires.

From all booksellers. 7/6d. net,
by post 8/7d. from the publisher,

GEORGE NEWNES LTD. (Book Dept.),
Tower House, Southampton Street, W.C.2
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The Cymbals,
Tambourine, =
Castanets.
and Triangle

Part 5—-F. Hook Describes
Their Construction

ST S N SO R ]

bl 8

THER essential instruments
in the percussion section of
the orchestra are the tam-

bourine, triangle, cymbals and cas-
tanets, and these will now be des-
cribed (see Fig. 1).

The tambourine may be con-
structed around the former used for
the shell of the side drum, described
in the April issue, i.e., it is gin.
in diameter. The shell is of %in. or
5/16in. plywood. The strip is
2}in. wide when finished and is

[
!
il (Gi»

Fig. 1.—The completed tanmbourine,
triangle and cymbals.

for each instrument, are hollowed out fronr
some thin brass sheet of about 20 gauge
thickness. If required, these may be made
of thin tin plate sheet instead.

The method of hollowing is to carve out
a shallow circular depression in the end
grain of a block of wood. The metal should
be 2in. dia. to start with before hollowing
with the round pene of a small engineer-
type hammer.

il

| A
D L i

= 9"— —

Wire pin
| 134 £ —T_Deta//s of 19

Fig. 2.—Details of the tambourine.

Hollowing
the jingle

v

Piece of round

pipe or bar held
in gvice

Three parts
t/ed /oosely
with thin pte B
blind cord

bevelled off for the overlap joint as described
for the drums. A narrow fixing hoop for
the parchment head is required to be made
to slip over the main shell and this can, in
fact, be bent around this shell and glued up,
taking the precaution of placing a piece of
paper between the shell and the hoop when

8" Dia holes

Sounding recess /[

hollowdd witha

firmer or
carving

Fig. 3.—

gluing up. The hoop should be $in. wide
when finished.

When the shell is glued three slots have
to be cut to take the jingles. The overall
length of the slots is §tin. and $in. wide.
The best way to take out the slots'is to drill
a 3in. dia. hole at each end with a centre
bit and hand brace and then to saw out the
intervening piece with a bow saw or fret
saw. A thumb hole 1in. dia. is required as
shown in Fig. 2.

The iingles. of which a dozen are required

Section of
clappers

Dimensions

and details

for the cas-
taners.

74

St
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When the hollowing has been completed
the )mgle may be planished on an odd piece
of 3in. round bar held firmly in the vice.

Finally, from the centre punch mark the
circumference is again scribed with the
dividers and cleaned up with a fine file. The
centre hole is then drilled {in. dia.

The jingles are mounted in pairs with the
hollow sides together by means of a thin
piece of wire passing from the edge of the
shell through the jingles into the opposite
side of the slot.

The parchment is of 10in. diameter. To
mount it, first soak in water. Then place it
over the top of the shell and press evenly
down over the shell. Fit the narrow hoop
over the parchment and ease down, pulling
the parchment as taut as possxble Tack
the hoop in place with some small brass pins,
spacing at about Iin. intervals. When the
parchment is dry it will shrink quite tightly
and any edges showing below the hoop may
be trimmed off with a sharp knife.

In humid weather conditions the parch-
ment will become slack and it is then best
to hold the instrument in a warm place for
a time before playing starts, in order to
tighten up the skin.

Constructing the Castanets

This instrument can be made from almost
any hardwood. The dimensions are shown
in Fig. 3.
sounding board and .handle. The two
hollowed side pieces can then be marked out
from this piece against which they fit when
in use.

The two side pieces are hollowed to about
two-thirds of their thickness with a carving
gouge or firmer gouge. Holes jin. dia. are
drilled in the three pieces, through which
is passad a piece of thin i:lind-cord which
is knotted on one side.

The instrument may be stained black and
polished with French polish or clear cellu-
lose to imitate ebony from which the instru-
ments were originally made.

The Tr.angle

The triangle is one of the simplest of the
percussion instruments to make. It is formed
from a 12in. length of bright mild steel or
silver steel of jin. diameter. This piece of
rod may be bent to the triangular shape in

{— //4 Oia.

V/4

Holder —

!

=

First of all make the centre
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a cold state but, of
course, it will be
casier if the metal is
heated to a bright
red heat at the two
points of bending,

The bolder for
the triangle is a
pxece of mild steel
4}in. X Fin. X 3in.
One end of it may
be flattened out to
take the two small
holes through which
the length of gut
string is threaded
to support the
triangle.

A beater is
required, made from
a 6in. length of }in.
dia. mild steel. Full
construc-
tional details of the
triangle are shown
in Fig. 4.

How to Make a
Pair of Cymbals
Cymbals may be

made in varying

diameters, but for
use with the instru-
ments already des-

cribed a diameter
of 7in. will be
adequate.

Two circular
pieces of 22 gauge
brass will be
required. These
must be thoroughly
anncaled first of all.
From the centre, a
circle of 2%in. is
drawn with a pair
of dividers to mark
the centre depres-
sion,

This centre
depression is ham-
mered out in a
depression hollowed
in the end of a
block of wood.

—Gut loop

Beeter — -8

Fig. 4—"The triangle.

"

Loop of soft
eather knotted
on inside of dome
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Use the ball pene end of an engineer’s
hammer working out from the centre.

The hollowing process will draw in the
outer flange sufficiently to be ready to plan-
ish it to the shape shown in Fig. 5. For
this planishing process work from the centre
dome outwards to the edge of the cymbal.
Finally, from th: extreme edge inwards for
about jin. the cymbal is hammered flat ‘to
provide surface of impact when the two
cymbals are struck together.

The cymbals may then be cleaned in an
acid dip or by other polishing processes and
finally given a coat of clear cellulose.

Handles are made from strips of soft
leather, passed through the 5/16in. dia. hole
dnl:jed in the centre, and knotted on the
inside.

NEWNES.
ENGINEER’S
POCKET BOOK

4th Edition
10/6 by post 11/3

From George Newnes, Ltd,, Tower House,
2,

Southampton Street, Strand, W.C.
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Fig. 1 (Above)—A
general outline of
the method wused.
Other models
of similar size
and mat.rials czn bz
uszd including a heli~
copter which has
been  successfully
flown by the auther.

Tube mnserted
through bottle

Fig. 2 —General de-
tails of the lavout
including inset de-
tails of the more
intricate parts.

‘Shiding’ balance

weight

Plastic container
tilled with sand

Control tower

NEWNES PRACTICAL MECHANICS

\=Lontrol Tower
Flying Model

How to Install Electric Motors in Kit-built
Models and Fly Them on a Control Tower
By Norman Swallow

HE general outline of the method
of flying “solid” aeroplane
models can  be seen from the

photograph, Fig. 1. The model has a small
electric motor mounted in the fuselage and
a propeller fitted. It is then positioned by
one of its wing tips on the end of an arm,
pivoted near one end and balanced by means
of a weight. Power is supplied to the tiny
motor by means of a 4iv. battery, the leads
being carried via the arm. The propeller
rotates at a very high rate and will provide
enough power to enable the plane to take off,
fly, dive, taxi and stop at given positions.

The Model

Any lightweight plastic or balsa wood
model can be used, either built up from a
do-it-vourself kit or purchased already com-

24" to outer -
wing tip = _ "%
L~ i

Fright arm

Contact
plate

Positive

Adaptor

e
S

Jor 45 vort
dry battery
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plete, but make certain that there is
sufficient space in the fuselage nose to
accommodate one of the tiny Japanese-made
motors, of the type which are available from
most toy shops, model stores, etc. Suitable
models or kits of parts are also available
from toy shops, multiple walk-round stores,
etc.

With some models it may be necessary to
clear a larger space in the fuselage, but with
others, the motor will have to be packed
round with modelling clay or some similar
substance. The method of fitting the motor
in the mode] illustrated, which is a Republic
P47N. Thunderbolt supplied by The Electric
Model Aircraft Co., 11, Dryden Chambers,
London, W.1, is to fit
the wings, but not to
cement the two halves
of the fuselage
together. Mould the
modelling clay round
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the motor and press the two halves of the
fuselage round it until it is tightly held.
Make sure that there is not modelling clay
on the motor bearings. Bring the two leads
out through a small hole in the bottom of
the fuselage and then cement the whole
plane together.

Before fitting the front plastic cowl of the
plane and the propzller, drill a large clear-
ance hole in the cowl for the motor spindle.
The hole could well be #in. dia, Place the
cowl over the motor spindle, which should
be projecting %in. out of the fuselage and
cement into position. Press the propeller on
to the motor spindle very tightly, making
sure that it cannot spin off ; these little
motors rev at very high speeds.

Attaching Plane to Control Arm

This is achieved by means of the adaptor,
shown in Fig. 2. Make this from a 2in.
length of aluminium alloy tute. Mark the
halfway point on the length and squeeze
one half flat in the vice, In the flattened
half drill two clearance holes for s B.A.
bolts and using this as a pattern mark the
positions for two similar holes on the star-
board wingtip (starboard is the right side,
facing forward). Drill these holes also
5 B.A. clearance and bolt the adaptor on to
the wingtip. Finally, complete the model by
painting as per the maker’s instructions and
affix the transfers.

The control arm is made from tubing of
the same diameter as the adaptor and the
two are fixed together by means of a short
Jength of 3in, dia. tubing used as a
dowel inside both (see Fig. 2). This system
is also used half way along the control arm,
When flying, a piece of adhesive tape pro-
vides additional security, and the joint can be
quickly disconnected at any time to change
from one model to another. Each model has
its own adaptor permanently fitted.

Connect one of the motor leads to one
of the adaptor bolts on the wingtip. The

other motor lead is extended and run through
the centre of the control arm.

The control arm is 2ft. long and 6in.
from the end farthest from the model, three
holes are drilled. Two are for 5 B.A. bolts
and nuts and the centre one for a § B.A.
radio terminal, as shown in Fig. 3.

This

NEWNES PRACTICAL MECHANICS

must be insulated from the control arm by
means of tubing and washers.

A piece of tinplate, approximately 3in. X
2in., is cut, the corners trimmed off and bent
up, as shown in Fig. 2. Electrical contact
is made between the point of the control
tower and the terminal nut in the arm,
to which the lead passing through the con-
trol arm is attached. The sides of the piece
of tinplate provide the other contact as they
brush the sides of the contro] tower.

The Balance Weight

A polythene bottle with a metal screw
cap is required for this. A hole, which is a
push fit on the control arm, is drilled “in
the centre of the cap and the base of the
bottle. A length of brass tubing with an
inside diameter which is a slide fit over the
control arm is pushed through both these
holes; the polythene bottle is then filled with
sand. There are two methods of adjusting
the weight, i.e., by increasing or decreasing
the quantity of sand inside it or by sliding
the bottle, by means of the interior brass tube,
up and down the control arm.

The Control Tower
There are several ways in which this could

Brass screw L
Insuletion Flight arm

rContro/

screw tower

Negative
terminal

Fig. 3.—Circuit details.

e

Adaptor Pléne
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be constructed, but one suggested method is
shown in Fig. 2. A piece of brass tubing is
mounted in the centre of a heavy round
wooden base, as shown. A plug of polythene
is fitted in the top of the tube and a bolt
mounted in it, as shown. The tip of the
bolt is tapered with a file to make the
mounting point for the control arm (see
Fig. 2). A wire is mounted under the head
of this bolt and taken to a terminal point on
the side of the wooden base, while another
terminal is mounted in the side of the tube.
Wires from these two terminals are taken to
the battery. One of these leads is made quite
long and broken by a push-type switch, The
electrical circuit can be seen in Fig. 3.

Setting Up

Balance the control arm by means of the
terminal nut ‘on the screw point on top of
the control tower and bend in the sides of
the contact plate until they make a strong
rubbing contact with sides of the control
tower. Pay attention to these two points of
contact .at all times to ensure that there is
always a good electrical connection. A little
petroleum jelly on the contacts from time
to time will improve the electrical contact.

Wing ot Balancing the Model

As mentioned earlier, this is
done by adjusting the contents
and position of the balance
weight, It should be adjusted
so that the plane just touches
down on the table, ie., it is
slightly heavier than - the
weight,

Now try the model in action
by pressing the push switch.
If the plane tends to move
backwards, reverse the con-
nections to the battery. Ex-
periment gradually and get the
feel of handling the model.
Further adjustments may be
necessary to the set of the
propeller blades or to the balance weight.
Frequent practice in coztrolling the spzed of
the propeller will even:uall; give the user
full control of take-off, flying, diving and
landing,

Process

NTIL this year aluminium
tubes in the UK,
unlike steel, were only

available either as seamless
ones (after extrusion and sub-
sequent drawing processes) oOr
split tubes roll formed from
strip. The oxide barrier of
aluminium had so far
vented high speed welding of
strip into tube. The problem
has, however, been solved by
an American firm, using a new
process known as Thermatool,
they produced  equipment
capable of welding at speeds
in excess of 200 fpm. A
British firm, Elm Engineering
Limited, of Aylesbury, Bucks,
has recently acquired one of
these high-frequency welding
machines as shown in the
photograph. Speeds of up to
400 f.p.m. are obtained and
thus the cost of - manufacture
has been reduced and the

(left) The thermatool
welding machinery.

A New Aluminium Tube Welding

pre- -

resulting saving passed on to the user.

The method of production is as follows:
aluminium strip to various specifications and
gauges is passed through several stages of
rolls until it becomes an almost closed
circlee. Two contact shoes are used to
transmit high frequency current (450,000
cycles per second) along either side of the
almost closed seam of the tube. Heating
of the aluminium occurs only on the edges
of the strip and when these are forced
together by two pressure rollers a forged
type weld results.

Since the layer of plastic metal is only
a few thousandths of an inch thick the
crystal structure of almost all of the parent
metal is unaffected since most of the metal
which has been heated is forced out into
the scarf, which on the outside of the tube
is subsequently removed during straighten-
ing operations.

Independent laboratory tests on the tubes
have shown by micro-analysis that the weld
point is truly homogeneous and the tubes
may be formed, shaped. pierced, polished
and even anodised.

Sizes’ range from lin. to riin. od. in
wall thicknesses from 14-22 gauge to British
Standard Specifications and others.
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Fig. 1.—A view of
the completed
projector,

HE design of this }So-watt projector,
T as can be seen from Figs. 1 and 2,
is simple but provides a perfectly
satisfactory means of enjoying your slides.
Most of the parts are made from sheet
metal. The design should be of particular
interest to photographers possessing their
own enlarger with a 2in. focal length lens
of f4.5 aperture or wider. The projectar
is, in fact, designed to use a 2in. f4.5 anastig-
matic enlarging lens.
To make this projector, less the lens, will
cost approximately £2 10s.

The Main Body

This consists of a steel lunch box with
several cut outs provided for cooling air.
The cut outs are made by drilling a series
of 4in. diameter holes close together around
the required shape and filing the edges level
Particular care is necessary when cutting out
the slots for the slide carrier ; they must be
in the correct position with respect to the
lens and must be in line with one another.
All the holes for air cooling are left with
flaps bent inwards to form light traps.

The main cooling ducts at the sides are
made by fixing metal drawer handles over
cut outs, as shown in Figs. 1 and 3. The
cooling air passes up through the body and
out of the top which is cut back along almost
the whole length. Light spill is prevented by
fixing a thin metal plate about }in. from
the top, covering the cut out but still allow-
ing the hot air to escape around the sides.

Lens Housing

The front of the projector, through which
the lens housing protrudes, is reinforced with
a piece of 3in. thick wood. The housing
itself is formed from tinplate by wrapping
it around the lens mount and soldering it to
form a metal tube in which the mount
slides. The actual lens mount is made from
an aluminium can which previously con-
tained a pressurised hair spray. The hole
in which the base of the spraying nozzle
was fitted is enlarged to take the lens barrel.
The actual fixing of the lens to the sliding
mount will depend on the type of lens used.
On the original, the flange which is used on
the enlarger is bolted inside the mount with
6 B.A. screws, these pass through holes in
the tapered front (see Fig. 3).

-
>~ the condenser mount.
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The base of the body is
reinforced by a thin plate which
also forms the platform for
Holes are drilled up
through the bottom of the case for the three
2 B.A. bolts on which a fibre rectangle is
fixed. This fibre rectangle forms the mount
for the lamp, concave mirror and heat filter.

The lamp and mirror may then be moved

vertically or horizontally and locked in the
position which gives even illumination when

aligning the optical svstem.

Fig. 2.—A view of the projector with lid femoved
showing general arrangement. The slide carcier
is also shown.

Construction of this Smart and Efficient Piece
of Photographic Equipment is Described by
J. C. RALPH.

The condenser mount is made from tin-
plate cut from a cocoa tin or some other
similar tin, the metal being wrapped around
;ihe condensers and soldered to form a good

t.

A spacer is made to fit between the con-
densers, which are held in the mount by
small tags bent over the edge of them.

The mirror holder, which may usually
be purchased with the mirror, is mounted in
a slotted bracket made of 18 G. aluminium
or brass. Vertical positioning is then obtained

Siiang tens
mount
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by sliding in the slot and horizontal align-
ment by movement of the locking nuts on the
holder bolt.

The heat filter, which consists of two I1in.
X 2in, strips of infra-red absorbing glass,
must be free to expand in its mount. The
material used to make the mirror mount may
also be utilised for the filter mount.

Slide Carrier

The back of the slide carrier is made from
a piece of 16 G. aluminium with a small
lip bent on the bottom to form the slide
rest. Four 1jin. long strips of tinplate
are bent to a Z-section and mounted on to
the back with 10 B.A. countersunk screws to
form guides.

Very thin piano wire is used to form
steady springs in the guides. Two 10 B.A.
screws are mounted in slots as stops for the
carrier. They are aligned when the projector
is finally assembled.

The projector stands on three legs, the two
at the front are, on the original, fixed to a
detachable piece of polished ‘stainless steel
angle. The single rear leg utilises an electric
plug earth terminal
about 5/16in. dia,
which is adjustable
by locking it at the

required  position

on its mounting AMain body made
from a stee/

SSEEWE funch box —___ |

Finish

All parts which
are fitted inside the
projector are given

/0B A.carrier
two coats of matt

stops in g

- position.
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When assembling the projec-
tor, position the condenser lens
as close to the slide carrier as
possible and in line with the
projection lens.

As a rough guide to the posi-
tion of the lamp with respect to
the condensers, take the focal
length of one condenser lens.
Place lamp at this distance from
the rear face of the condensers
with the element on the optical
centre. With this arrangement
and without the mirror fitted
adjust the lamp position until
even illumination is obtained
and fix the lamp holder in this
Now fit the mirror at
approximately twice its focal
length from the lamp element
and adjust it to give even illumin-
ation. When carrying out these
adjustments a blank slide should

Fig. 5.—(Right) Interior arrange-
ment of the projector.

Light shield
(tin plete)

Cerrying /l— T

handle

18 SWG. alum. light
trap 24" wide

150w 210 =250V

pre-focus
v/

Front

Fine gauge piano

Lens housing
[tin plate) -

wire spring,

two further views of
the completed projec-
tor.

On_the ‘original an
electric ~ switch was
modified to incorpor-
ate an anti current
surge device. Before
the projector is
switched on a
* Brimistor ” type CZ
9A is in series with
the lamp and after a
warming-up period of
six or seven seconds
it is shorted out of the

circuit to give full illu-
mination and to

Fig.

4.~—A front view of the completed projector.

ensure a longer life for
the * Brimistor.”

Now on sale

PRINCIPAL CONTENTS:
Housing Garden Birds.

Mauaking

A Modern Sideboard.

Domestic Plumbing and Drainage.
Levelling a Lawn.

Spray Finishing.

Fitting Sliding Doors.

His and
Kitchen

How Much Paint ?

A Dual Purpose Dinner Wagon.
P.H. Homes you Can Build.

A Modern Kitchen Unit.
Telephone Unit for the Hall.
Ornamental Garden Walls.

A Contemporary Coffee Table,

black paint. The /ong siot
outside was s
i i lack Stide carrier -
finished in blac 0 /6 SWG. alum. e Siding
crackle paint and Gui S lens mount
baked for two Air duct o) - b [trom atum.
: (drawer - TN
hours in a gas oven  [F90, / 2 G can}
at regulo “4” as ‘@ Condenser
per manufacturer’s = Air infer H mount
instructions.  The e hetie
resulting \ il A imler
finish, which is e 0 P oS P TII W  ©
quite easy to PUbber/,L@l electricsl earth 16 SWG.or similar ‘ /
achieve, is attrac- " omi ~ legs = sLerminal
; ) g stainless steel Front view Z Side view with lid removed ”
tive and very }'fal"d angle or similer optical System not shown 2°dia 1*f conceve Heat filter =0 2/2 T CQEsen
wearing.  Various in hidden detsi/ Brimistor mirror. 5 oo 7 lens
colours of crackle CZ9A. = e
paint are produced Fig. 3.—Fromt and ‘side N ‘ 0
and it is usually wviews of the projector and Section thro' W ('\ .\
obtainable at radio a plan view of the optical ;goccg/’;;‘d o : )
1 = . > 'rol initia, .
spares stockists and  system.  These drawings  cirrap surge S TN 2" focal length lens
some good paint are } full size. ) ort 145 or w
enenilers . Shown n I e,
[ Drifl horted position Lamp g hbre
Condenser specer
o ma/ns Plan view of optrcsl system

be focused on a screen PRACTICAL

placed at normal view-

ing distance, say, 7t HOUSEHOLDER

Figs. 4 and 5 are MAY 1959

Price Is. 3d.

a Dressing Table.

Her Bedroom Unit.
Planning and Decoration.

Homework Desk and Bookshelves,”
The Amateur Builder.
Exterior Decoration,

-
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Make Your Own M/@@M@%@

HE body is made from two pieces of 3in.
mahogany plywood and a length of

1/16in. plain plywood. Start by
scaling up the drawing in Fig. 1, making the
squares 2in., X 2in. Using carbon paper,
transfer the outline to one of the body panels.
Now pin the two panels together with
drawing pins. These should be pressed
through where the sound hole and bridge
will be located so that the final finish will
not be marred with the holes. The pins
will not protrude through the lower panel
and should only hold the panels together
lightly while they are being cut to shape.
When this is done cut carefully around the
outline using a fret saw. Smooth down any
divergences from the line with sandpaper,

1 |

By A. B. ORR

SIMPLE TO MAKE AND TO PLAY AND SMALL
ENOUGH TO BE CARRIED IN A RUCKSACK ‘

ensuring that the edges are kept at right-
angles to the face of the wood to give a
good pluing surface for the sides.

The centre of the sound hole should be
marked on the top panel 3}in, from the
top. Describe a 2in, dia. circle about this
centre and cut out with the fret saw. The
edges of the sound hole should be tapered
slightly.

The position of the end blocks should
new be marked on the inside of the lower

i panel, Note that the lower block is rounded

to the shape of the body. After marking
centre lines on the end blocks, position them
on the centre line of the body and glue in

CUTTING LIST
Body: 2 pxeces #in. mahogany plywood
roin. X 74n. ;1 jece 1/,4in. ood

2ft. gin. % 3 Yin, ; 2 blocks, deal, 24in.X
2in. X Zin.
Neck: 1 block (see text) ift.x2in, X 2in,

Bridge: 1 picce mahogany 3in.X lin.X }in.
Length of fret wire, 2ft. 3in.-

Pegs : 8in.x/;gin. dowel; 1 picce mahogany
4in. X §in. X §in.

Nut : Small piece of bone or plastic.

Fret wire, pegs, etc., can be bought in any
music shop.

place. The lower panel and end blocks
should now be put to one side to dry.

A word about glues here. Any good glue
can be used, those of the resin
and hardener type being par-

L Sy (R SR

ticularly suitable, due to their
space-filling properties, - If
this type is used. care should
be taken not to splash acid
on the surfaces that are 1o be
polished later, as there is a
sisk of marring the finish.

Once the end blocks are

\ (1)
/

s

If a carpenter’s
square is laid on
the top panel, its

A view of the complered
ukulele

shown (stage 2). Make sure that a reaily
close fit is obtained before letting this stage
dry. If any difficulty arises in bending the
plywood to the body shape, the 1/16in.
plywood should be held in the steam from
a boiling kettle. Next bend the top section

dry, the sound board (top round the body shape and pin and glue to
panel) should be

positioned and

glued. Take par-

ticular care o

do this accurately ST4GE 2

so that no diffi-

culty will arise Pencits 1oshed
when it comes o \ across with string
adding the sides. STAGE 1 top and rlmttom

blade should line
up exactly with

the lower panel
at any point.

Sides

Fig. 2 shows
the various stages
of fitting the
/ sides, First of

e e o

all mark a
vertical on the
1/16in. plywood
at the half-way mark. Glue
and pin the sidepiece to the
end block, lining up the
verticals (stage 1). When the
glue is dry bend up one side,

Fig. 1.—Body shape.

and, after gluing, lash in
position using twe pencils as

Trim along centre line
TR

Fig. 2.—Four stages in fitting the sides.

the ;::i block. Before the glue dries, trim
the side to the centre line of the top bleck.
Repeas the process for the second side,
trimming the end to lie flush on the top
block, making a neat join (stage 4).
When the sides are absolutely dry they
shouid be trimmed flush with the body panels,
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accurately mark off the fret

given in Fig. 4. When these
have been marked off and

can be cut to shape. Do not
try to get dead accurate fit at
this stage but leave about
1/16in. all round so that the
fingerboard can be sanded
flush with the neck when it is

permanently in place, Using a

1% == tenon saw, cut along the fret
marks to a depth of about
1/16in. to take the fret wire.

Centres for % The board can now be secured

peg holes to the neck. This can be

Fig. 3.—Neck dimension. done by ghing or using
countersunk screws. Perhaps

The Neck Nut

In the original instrument 1 y

the neck was made from limg iii

but any straight-grained an o T o | et s e S

bot tree ‘wood can be used. | Paldd%l7e| 5| % msl % 5 |5 14 15 ']il

Mark off the block from the ,|‘

measurements given in Fig. ;

3. After cutting out one

profile, replace the cut-away

piece while the second profile

is cut out. The neck is now —— g = A n a

“in the square.” It remains
to round and shape it using
a rasp and varying grades of
sandpaper. The head can be carved or
left plain according to individual taste.
Drill the four }in, peg holes in the positions
given. )
The joint between neck and body is rein-
forced with a dowel. This should be
inserted in the shoulder as shown. Before
gluing it in, ascertain the position of the
mating hole in the body. This can be done
by inserting a small length of dowel into
the hole in the shoulder, so that about
1/16in. protrudes. By pressing the neck

to the body in the correct position a mark
will be made on the body where the mating
hole will be located. Dirill this hole in the

Fig. 4.—Finger board.

——— )

= b1

L ¢ § $ ). /.
R 25

Fret wire.

Fig. 5.—~Details of the bridge.

Fig. 7.—Examples of home-made.pegs.

body, carefully position the neck and glue
in place,

Fingerboard

This should be made from a piece of
}in. mahogany measuring 8in, X 2in, The
success or failure of the finished instrument
depends on the accuracy of the
work at this stage. Great care
should be taken that the
measurements are adhered to
and that the frets are parallel.

Lay the piece of mahogany
along the neck and mark out the
outline of the neck on it with
a pencil. Do not forget to
allow for an overhang of about
1/10in, to cover the join
between neck and body. Before

Fig. 8.—A further view of the
completed wkulele.

the last method is best as the board can be
removed if any fault comes to -light later on.
Once in position it should be sanded flush
with the neck. The top end is bevelled
so that it is level with the face of the head.
The fret wires should now be cut to length
and fitted as a tight force fit in the slots.

cutting around the outline,. Fig. 6.—Details and

positions from the dimensions "

checked for accuracy the board -

‘should be accurately
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dimensions  for  con-
structing the pegs from
mahogany.

The Bridge

This is made from
a piece of mahogany.
Fig. 5 gives the
measurements. It

o
located and glued to %
the soundboard. The L
distance between the u
nut and the fret wire on the :
bridge should be exactly |7 |
123in. The fret on the i i
bridge is fitted in the same [ !
way as the frets on the |!
fingerboard, by sawing a |l !
slot. !

[}

The Pegs |

These can be bought or !Il
can be silenplyl r&adq in rvylo i
pieces. a lathe is avail- i}
able they can be turned in ~— T
one piece, but for those who do not possess
a lathe and wish to make their own, the
following method can be used.

Shape the heads as shown in Figs. 6 and 7
from mahogany and then drill each one to
take §/16in. dowel, The dowel is glued.
into the head and then tapered slightly to
make a tight fit in the pegholes. Small
holes should be drilled in the dowel to
take the strings.

The Nut

This is made from a piece of bone or
plastic, notched to take the four strings, It
can either be glued in place or held by
the tension of the strings.

Finishing

The instrument should be sanded to a
smooth finish wusing fine sandpaper. A
good grain filler should then be applied
until all pores are filled and the wood. is
silky. The original was then polished with
a friction polish until a deep shiny skin
was formed. If desired the instrument can
be painted, in which case the underside of
the neck and the sides should be painted
black, the remainder being left natural,
polished wood.

The “Uke” is now ready for stringing,
tuning and playing. There are many good
tutors on the market and it should not be
long before proficiency is gained in playing
this very simple and pleasant instrument
shown completed in the' heading and in
Fig. 8.

If sufficient care is taken during every
stage of construction and attention paid to
detail, it will be difficult to distinguish the
completed ukelele from a commercial model.
Do not rush the construction of this instru-
ment and always give the glue ample time
to dry.

Readers may also be interested in the
design for a somewhat larger steel stringed
ukelele which is included in the * Practical
Mechanics * How-To-Make-It Book, This
book also contains a design for a Spanish
Hawaiian guitar. It is obtainable for
13s. 9d. post free from these offices.
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.Making the Frames
ET out to full size the outlines of the
pair of smaller frames and the large
centre frame. Figs. 8 and 9. The
smaller frames could be made from some
4in. thickness plywood in which case they
would need no reinforcing pieces secured
around their edges. In.the case described
they were made from 4 mm. plywood as
used for the skin of the boat. The edges
are reinforced with pieces of riin, X 3in.
timber glued and nailed on. These pieces
could be thinner, say, 4+ . or im.

When the glue is dry the frames can
have the notches cut to take the chine,
sheer strips and keelsan (Fig. 10).

The pieces for the centre frame can be
sawn and placed in their relative positions
on the full-scale drawing. The joints are
made by gluing and nailing on pieces aof
4 mm. plywood as indicated in Fig. 9.
These pieces are secured on both sides of
the joints.

/%.

“along the ocentre line
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The next stage is to fit the frames in
place on the main member. Their positions
are shown in Fig. 11 and they are held in
position by pieces-of 13in. X 1}in, screwed
vertically to the
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A Single-seater

Kayak

In This Second Article
F. Hook Continues
Constructional Details

carefully to the correct length and saw off the
surplus material. Replace in position and
screw to the stern piece. Remember
that the keelson stands above the frames at
‘the edges and that later these edges are
planed away to be in line with the bottom
sides of the frames and meeting in a V down
the centre of the keelson.

When everything fits snugly, remove the
keelson and, after gluing the points of con-
tact with the frames, stem and stern pieces,
screw together again. Use brass screws
throughout, . The construction should now
appear as in Fig. 12,

Fitting the Chine and Sheer Strips
Before attempting to fit these strips, work

the approximate chamfer on the front edges

of the stem and stern pieces (Fig. 13). The

form and main mem- .
ber. Make sure that
the centre lines of the
frames are vertical
and in alignment

of the keelson (see
Fig. 12).

Fitting the Keelson

With the frames in
place secure one end
of the keelson n
position ©on the stem
and temporarily screw
it in place.. Then
lower the keelson into
place in the notches in
the frame< and along
to the stern. Mark

Sheer stripger

%x%

Fig. 10.~A smaller frame completed.

o Main deck beam

Side mem ber of cockpit

Sheer stringer’

\

Top part of Frame

sawn out to fit sige

. member of cockplt
o

(Chine stringer
Fir

of freme to secure
Jornt
Chine stringer

0%

3 !
A’ec/son—l%.;( %. . Y% 4 4
24
= 1 7% :
E;‘ . .A/o,/é. - : ;! :l;

Fig. 8.—Holf ‘plan’of fore and aft frames.

%"

Fig, 9.:.——Dr‘rh_ensions of the centrg frame..
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Fig. 11.—Half plan and elevation of kayak. ordinary metal

smoothing plane.

A problem for the
builder of plywood
craft is how to join
the plywood top side
to the bottom side.
Amidships the top

side overlaps the
bottom side at a little
over a right angle.
Towards the bow the
angle becomes very
much greater so that
the plywood has to be
planed down to a long
slope at the joint. To
meet this difficulty
designers sometimes

Forwerd frems

’ o

20 '

make a notch in the
edges of the panels,
as shown in Fig. 16,
2ft. or 3ft. from the
bow and stern, so
that the lap joint

| turns into a- butt joint.
Whilst this is a fairly

Fig. 12 (Above).—Frames
in place and keelson fitted.

Fig. 13 (Right)—A

chamfer is worked on the

bow and stern post before

adding the chine and sheer
strips.

strips are placed in the
notches of the frames
and drawn around to
the stem and stern in

turn. If care is taken,
there is no need to
steam or wet these

pieces in order to get
them to the curvature
required. With the
strip held with G
cramps at the frames,
the ends can be sawn
obliquely to fit against
.the stem and stern (Figs. 14 and 1s).
Screw the strips in position with some 1}in.
X No. 6 brass screws, the heads of which
are well countersunk. )

‘Preparing to Fit the Bottom Side Panels

Before the bottom side panels can be
fitted work must be done in fairing off the
chine strips and keelson and a constructor
is seen doing this in Fig. 17. Most useful
for this task is the Surform or Stanley
type of file or plane in addition to an

task for the

easy

firted.

Fig. 14— will
Chine and panels have to meet each other at an
sheer strips angle at the keelson. A reasonably good
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’/2 Round
keel strip

Chine or
sheer stringer

Plywood skin

Fig. 15.—Showing how the chine and sheer
strips meet the chamfer on the bow piece.

expérienced woodworker the beginner is
recommended to follow the procedure shown
in the design given, which is both simple
and effective.

As the fairing proceeds it will be found
that the top side of the chine strip has to
be severely planed away towards the bow
and stern (Fig. 18). This means there will
be little material into which to nail the
top side panels. Therefore, an extra strip
of 3in. X 2in. wood.is glued and screwed
on to the underside of the chine  strip
between the frame and the bow and stern
pieces.

Frequently test across the keelson and
stem and stern pieces to the chine strip to
see that the surfaces to which the plywood
is fixed are in the same plane,

The surfaces on the chine and sheer strips
to which the top sides have to be secured
may, at this stage, be
roughly faired down.

Setting Out the

Bottom Side Panels

The easiest method
of getting the shapes
of the plywood panels
is to use a large sheet
of paper to make a
pattern, as shown in
Fig. 19. Odd rolls
of wallpaper are use-
ful for this purpose.
Pin the sheet in place
on the kayak and rub
a finger around the
outline required on the
keelson and stringer.

Cut out along the
crease thus made,
20 it

From Fig.

be noticed that the. bottom side

joint should be aimed for, but slight
gaps would be unlikely to affect the water-
tightness of the hull. At a later stage the
top of this joint is planed away to take
the pieces of gin. half-round moulding used
for the keel. See Fig. 20. Seelastic or other
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Fig. 16.—Change over in
Jjoining top and bottom side
panels.

jointing compound is used under the keel
so that any gap in the joint between the
panels will be filled.

When the panels have been cut out for
the bottom sides, one may be placed in
position and held by cramps. Some difficulty
mav be experienced in bending round the
plywood at the bow. To make this task
casier soak the first 2ft. of the panel in
hot water for a short time to render it more
flexible and then quickly replace in position
and cramp down until the water has dried
out. Do not try to gluz the panel until
the timber is dry.

Apply glue to the points of contact of the
panel at the centre frame, the chine, keelson,
stem piece and forward frame, £ Apply the
hardener to the plywood panel. Cramp
the panel in place. When everything is in
Fig. 17 (Below).—Fairing
fixing the plywood skin.

off ready for

‘NEWNES PRACTICAL MECHANICS

the correct position, start nail-
ling with some #in. flat-headed
brass escutcheon pins. Space
the nails about 2in. at first and
then fill in later at 1in. intervals.
At the points of greatest strain
it is helpful to use one or two
#in, X No. 2 brass gountersunk
head screws as these will not
draw® out slightly which might
well happen with the nails
alone.

When the glue is dry, shight
inaccuracies along the keelson
edge of the panel may be
removed with a small bull-nosed
plane or rebate plame. Check
that the panel laps over only
half the thickness of the centre
frame and plane away ithe extra
amount if necessary.

Fig. 20 (Right).—Foimng the
panels.

Fig. 19 (Right).—
Marking our panels
for the skin.

Fig. 18 (Below).—

The additional piece

screwed to the chine

strip at bow and
stern.
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Bottom side panel

kee/son ./

4
/2 Rouna moulding for
kee/ screwed through 1o

Before fixing the three
remaining panels it is as well
to fair off the edge «of this first
panel at the chime stringer s0
that the builder is better pre-
pared for the task on the other
three, From Fig. 20, it will be
observed that the plywood has
to be filed away to a very
oblique angle towards the bow.
Many of the nails will be found
to be in- the way. They must
be -punched down because they
would catch in the teeth of the
file and ‘be dragged’ sideways i
the plywood. When doing this

fairing, frequently sight along the edge of the
chine to see that a nice even curve is main-
tained against which the top side panel will
eventually rest.

Fixing the Top Sides

When the trimming uo of the bottom side
edges at the chine has been completed
and tested across to the sheer strips with
a straightedge, start fixing the top side
panels. It is not necessary to damp these
panels as there is little twist in them. The
shape of the panels is arrived at 'in a
similar manner to those of the bottom sides.

(To be concluded)
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HE telescope proposed in this article is

I capable of taking a high power and

it has great light grasp. The design
is simple yet robust. The instrument may
be made for a sum close to £20.

The construction of the optical parts is
not described for there is a wealth of litera-
ture on the subject. Two references will
suffice.

Amateur Telescope Making—Book One——
by A. G. Ingalls. ‘Scientific American Inc.
1948. PracTicAL MECHANICS, January and
February issues 1958.

The enthusiast who wishes to grind his own
mirror and optical flat should be encouraged
to proceed. It must be fully realised, how-
ever, that it is most unlikely that one would
produce a perfect set of optical parts at the
first attempt.

It may well be prudent to purchase at the

outset a mirror, optical
\X flat and eyepiece from

Tube wa//\
-8 £ -
\
A
©
D —

Tube wall

f2
4
b
C A}

Fig. 1.—The ontical system of the Newtonian
reflecting telescope.

Prism
e
—_ ﬁ;/at
Fig. 2,—Comparison of prism and flat

mirror.

a reputable maker. To save expense it is
easy to obtain all these components from
amareur optical workers. The names of these
are well known to the amateur astronomical
-associations and more detailed information
may be obtained by sending a stamped-
addressed envelope to this office.

The optical system of this reflecting teles-
cope is shown in Fig. 1. The system was
devised by Sir Isaac Newton., The mirror
at A has a top reflecting surface A, of para-
bloidal figure. It is able to gather light from
the heavens and bring it to a focus; the
prime focus F.. In order that the image
so formed can be .examined the rays are
intercepted by an optical flat (or prism) B
which turns the rays to the side of the tube.
The flat mirror i8 placed within the con-
vergent beam before it comes to a focus and
reflects the light so that the image is formed
at F.. Obviously the flat mirror B reduces
the light gathering power of the telescope
but there is no way of avoiding this. The
smaller the central obstruction in relation to
the aperture the better within reason. If
the diameter of the small mirror is near one-
sixth of the aperture of the telescope the
image is scarcely affected at all and only
one-thirty-sixth (less than 3 pet cent.) of
the light is lost. In this design we will

NEWNES PRACTICAL MECHANICS
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make the flat of I 3/10in. dia. when viewed
from X.

(In truth the flat mirror, being tilted at
45 deg, to the axis of the tube, is elliptical
in form.)

The eyepiece is positioned at C in a tube
D called the adaptor which slides easily in
a flanged piece E fastened to the tube wall.

A prism may be used ia place of the flat
mirror. To intercept

Designed for Use in the Back Garden and Costing Ah

spherical aberrations. The field of view is
40 deg.

‘With the optical components safely pur-
chased take great care of the top-surfaced

mirrors. The more money you are prepared

the same cone of rays
a prism must have a
larger size than a
corresponding flat
mirror. This is shown
in Fig 2, In the
matter of light reflec-
tion and transmission
efficiency the prism
and flat are equal. If
the entrance and exit
faces of the prism are
fluoride coated it may
transmit nearly 10 per
cent. more light than
the flat reflects. With
the modern aluminised
surface used on the
flat, which enables it
to be cleaned (it was
not possible to clean
a silver-coated flat),
the writer prefers the
flat mirror,

To begin with then,
obtain the following
optical components.

Item in Fig. 1.

A. Six-inch alum-
inised mirror of focal
length 48in. (f8), cost-
ing £9 (approx.).

B. Flat mirror,
aluminised, 1.3in. dia.
when viewed from X,
Fig. 1. This will cost
about £1.

C. An eyepiece of
1in. focal length, a
Ramsden or an Ortho-
scopic, costing about
£3. (A Huyghenian
eyepiece is  useless
with an 8 mirror.)

The Ramsden eye-
piece comprises two
simple  plano-convex
lenses at a distance
apart equal to half
the sum of the two
focal lengths.

An Orthoscopic eye-
piece consists of a
triple cemented com-
bination and a simple
plano-convex eye lens.
The eyepiece is free
from chromatic or

Safety arm ————""""
Adjuster arm

T A e /

Spider arm me——""_. Eya
Flat hoider case —

Flat mirror
Sarety arm

e ATfUSEING
e screws{6)
&%

arm
Light spring

Stesdy disc "
Cotton woor =

OQptical flat/

Trunnion
mounting
. ent-bdlock

Heavy wood bese,
‘or whole bese may
e concrete casting Rag dolts securing base

t0 concrete spron

Fig. 3.—Layout of one construction for the telescope in a cradle mounting. Readers
as the angle between cradle and base miust
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Pu&’ZO to Build

to spend the more lavish can be the tube
and the mounting. £§ should be ample
for the materials needed to make the
following items:

1. Mirror cell and supports.

2. Mirror cap.

3. Flat holder and spider.

4. Cap for flat,

cylinder.

£10 would be

Finder
Finder sdyusting
—e" fing aNY Sclews

| JEre

piece

gle siumeinsum
frame
-

Mirror
adusting
screws

Trunnion
mounting

Droo Flap tabdle

MIRROR MOUNTING

(PLAN VIEW)
.-

{brass™,
stn‘p)

Mirrort
suppor
screws(3)

!
!

Mirror cetl wal!

Mirror

« Mirror

Carrying strap -

Temperature
equalisation
hotes

Corrying
straps (4)

- Py

are advised to await full details before commencing constriction of thz wmounting
qual the geographical latitude of the site.

Locknuts

emping screw
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5. Simple wooden

MECHANICS

ll
L1

tube or cardboard

6. Sellers mounting.

needed
items 1, 2, 3 and 4 with a superior tube 7
made from duralumin angle and placed
within a cradle mounting 8.
designs are now presented in detail.

to construct

Both of these
The
are

standard  items

taken first.

I.—~Mirror Cell
and Supports
The mirror needs

to fit in a special cell.

The construction is

clearly seen in Figs.

3, 4 and 5. A circular

platform of wood with

temperature equalisa-

Mirror
support
points(3)

Prattorm

Cerrying straps(4)
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12in. aperture, provided that the thickness is
not less than § of the aperture. It will not
do simply to lay a mirror (except a very
small and very thick one) on a more or
less flat surface, because the back of the
mirror will touch this surface ar a few
points only and these points may be so
placed that the mirror flexes and distorts.

The supports can be most satisfactorily
provided by using dome-headed simple
brass screws.

The mirror must not be clamped by the
clamping screws otherwise its accurate figure
will be distorted. Turn the clamping
screws Into abutment with the mirror and
then back half a turn, there must be a

~ Fig. 4.—Underside of mirvor cell in a square tube.

& "
—5&2 brass strip | Y4 deep

Screw wall to
platiorm

Temperature
equalisation
holes (4)

Mirror B \

—=h_,

» Screw.

Fig. §.—Perspective view of mirror cell and sectional wview

tion holes is provided
with a brass side wall,
clamping screws,
mirror supporis and
carrying  straps  of
brass or mild steel.
In Fig. 5 the mirror
is shown seated
within the cell. The
mirror is best sup-
ported at the back on
three points 120 deg.
apart at  distances
from the centre equal
to two-thirds of the
radius of the mirror.
Nothing more elabor-
ate than this s
required for mirrors
up to and including

with mirror in position.

slight clearance. to avoid all " risk of
pressure.

The carrying straps, as their name sug-
gests, carry the entire mirror and mirror
cell, they are used in combination with suit-
able nuts and bolts on the tube to “ square ”
the mirror during the final adjustment of
the optical components, This is described
in detail later, The full dimensions of the
mirror cell and the geometry of the various
members can be seen in Figs. 3, 4 and 5.

2.—The Mirror Cap

This is 4 simple cover for the important
top surface of the mirror. A tin lid cover
is most serviceable and the inside may be
lined with a good quality piece of silk over
blotting paper. A handle on the lid cover
enables the operator to remove the cap
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Mirror ¢ap

Wood screw: Lining

Alternative to save moving
mirror. Cap fits to wall of
cell

Fig. 6.—Details of the mirror cap.

readily during actual observing conditions.
The complete cap is shown in Fig. 6.

3.—The Optical Flat Holder and the

Spider

The general arrangement of the flat
holder and the spider is shown in Fig. 7,
made up in a tube of square section. The
arrangement can jusy as readily be placed
in a cylindrical tube. A plan view of the
disposition of the spider arms for both types
of tube is shown,

NEWNES PRACTICAL MECHANICS

wool and a steady disc of wood or plastic
loaded by a delicate spring keep the mirror
in position. The end disc acts as a reaction
member, it is screwed to the case wall and
carries an adjuster arm of brass which is
screwed at both ends. The adjuster arm is
locked tightly to the end disc at one end
while the other is fitted with a safety arm.
The safety arm—as can be seen from the
arrangement of the optical parts in Figs. 1
and 7—prevents the flat with its case and
adjuster arm slipping down the telescope
tube on to the main mirror’s surface.

The adjuster comprises a case and a bar.
The case held by the spider arms has two
sets of three clamping screws spaced apart

View in
directionY
Qotical flot
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the cap is taken off for observing the
heavens. Construction is shown in Fig. 9.

§.—A Simple Tube

An open tube of square section despite
its lack of aesthetic appeal is highly satis-
factory, In a reflector the light has to
traverse the full length of the tube before
reaching the mirror, and then return along
the tube which is necessarily open at its
upper end. The air inside the tube is usually
warmer than thar outside to a slight degree
and it tends to stream upward to be dis-
placed by incoming cooler air. The result
1s a confluence of streams with currents of
air of different densities—the effect on the
image may well be disastrous. The remedy
is to have the tube of open construction;

Case FLAT CARRIER

Abutment member /
Cotton wool

Exploded view of
FLAT CARRIER

@ p
Abutment member
“e——Sweat in position

and the adjuster case.

axially round the tube—a

~
Blocks screwed
wnd glued to
tube wall

F/et,/

Fig. 7.—Holding and adjusting the optical flat holder.

From a careful study of Fig. 7 it will be
seen that there are three main components.

a, The spider arms.

b. The flat holder.

c. The adjuster.

The spider arms must be rigid—it is best
to make them in the V form as shown. Keep
the thickness of the brass strip to 1/16in.
and feel free to make the depth of the arms
no less than 1in.

The flat holder comprises a case of brass
made from tube of 1.3in. inside dia. cut at
one end to an angle of 45 deg. An abutment
member is soldered into place to stop the
diagonal mirror from falling out. Cotton

distance of 1in. Movement of
the clamping screws provides a
delicate adjustment for the
angle of tilt of the diagonal
mirror in relation to the axis
of the telescope tube. A reason-
able length of adjuster arm
permits the flat mirror and its
case to be moved axially of the
tube, Details of the main
dimensions can be obtained
from Fig. 8. Many of these
dimensions are not critical and
are left to the discretion of the
maker. It must be made clear
that the flat diagonal mirror
must not be subjected 10
pressure otherwise its accurately
figured flar surface will be dis-
torted and the perfection of the

optical system vitiated. There should be a

slight clearance all round the edge of the'

flat mirror and the case of the flar carrier.

4.—Cap for Flat

The cap for the flat is most easily made
from a cardboard roll cut at 45 deg. A card-
board end face with a lining of fine leather
or silk is glued to the cylindrical wall and a
retaining screw fitted. The inner surface
of the cap should be a very free fit over the
case of the diagonal mirror so that the cap
can be easily removed once the retaining
screw is freed, this ensures that the adjust-
meng of the telescope is not upset each time

Fig. 8.—Details of the optical flat holder

View in
13 Inch o2 directionZ
46wl
\\
End _disc Jie Q’,Vu"
o
~ Sefety arm

Adjuster arm
in position

o Adjuster -
y 212 orless  screws(6 off) ADJUSTER CASE
7 / each Jar120° fixed to spider

Cardboard
Face

Aluminivm
screwed plate
glued'to wa‘}/ of
tube

o fit carrier essify

'} ~ Ll .
(s
VALY K1
Fig. 9.—Dezails of cap for optical flat.

some experts even advise a fan for blowing
the air through the tube. In the square tube
the corners provide a path for the air away
from the mirror position.

For those who like a cylindrical tube it is
possible for a few shillings to obtain a long
cardboard roll of some ‘6in. dia. (or a little
over this size) from furniture stores which
sell linoleum. These tubes are the central
portion of large rolls of linoleum. The card-
board tube should be given a coating of high
quality varnish on the outside and a coating
of matr black paint on the inside. Al fix-
ings by bolts to the wall of the tube should
carry washers of a large diameter so that
the bolts when tightened do not tear through
the tube wall. Obtain a tube of length
gft. 6in. or over. Further instructions will
be given in part 2.

(To be continued)
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OUNTING the figures is shown in
detail in Fig. 7 and is a simple
procedure except that it must be

noted that the blocks to which they are
attached must be planed on their face sides
two degrees out of square, and the screws
fastening the riding block to the endless belt
must not be more than 3in. apart in order
that the belt may negotiate the curve of the
running wheels without undue strain. If
the two fixing screws are too far apart the
heads will eventually work their way through
the belt.

Undoubtedly the finest material for the

A Miniaturé

endless belt is ordinary flat machine belting
which can be easily obtained. It is,
perhaps, a bit expensive in initial outlay,
but it is lasting and its surface is _specnally
treated with a non-slip preparation. It
should be 12in. wide or, since 2in. might
be easier to buy, the running wheels could
be slightly over 2in. to allow a small clear-
ance. When this model was made a
number of long, secondhand Army valise
straps were used, the underside being vyell
resined. They were joined flush by being
sewn strongly to thin strips of leather
extending about 3in. each side of the joins;
better still, make necessary joins with proper
machine-belt fasteners,

The hinges are 2in. in length—as are
the lower blocks—and should be about jin.
or Zin, wide. The intervals at which the
figures are placed will naturally depend
upon the number available, but have too
many rather than too few, particularly if
four or more guns may be firing at the
same time. If there is a marksman on the
job he will pick them off pretty rapidly and
leave none erect for the slower or less
accurate aimers. It js also good practice
to alternate between large and small figures.
Note that at regular and frequent intervals
the top part of the belt—holding the figures
in view—will require to be supported since
weight and movement will cause a certain

I
t
|

T— Bdck of figure

Back of hyu\re

1% 1 Brock~__

Body of running
wheel

Flange

Fig. 7.—Fitting the figures on to the belr.

e

Segment of running wheel
{flange not shown)
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i Part 2.—This Concluding
Article Deals with Mounting

the Targets and Making a :
. Protective Screen, etc.

oo b s A 0n 8ar 0y

Lovnenen By JAMESON  ERROLL e X

amount of sagging; any form of wooden
ree] will do, screwed into the framework
with long screws, and the type of bobbin
used for copper wire for wireless coils is
admirable (see Fig. I in lust month’s issue).

Another essential is four or more strips
of iron 1in. X %in, bent in such a manner
that they will, as the figures approach the
idler wheel from the underside, lever them
to an upright position. They should be
attached to the idler at regular intervals and
then bent slightly outwards so that they
engage both tall and short figures in such a
manner as to push them gently into an
upright position. . Once they have fallen
forward, with a tilt towards the firing point
by reason of the canted edge of their
wooden support, they will remain in posi-
tion aloag the endless belt unless hit by a
pellet.

Targets

If targets are pre-
ferred to figures or
are essential for
competitions, the type
which wind out and
back again for
examination can be
fixed in the mech-
anism shown in Fig.
8. It will be seen
that the actual target

holder is controlled
by an endless wire
passing  over two
wheels and kept
horizontal by two
tracker wires. They

are built up on Z%in.
or Iin., angle-iron to

a7 o

Hole for
tracker wire

Terry'clip  Grub screw

Hole and guide
tubde (fixed) for

363

which afe attached

two “ Terry ”
clips to hold the target. A ceniral tube—
shown in detail in Fig, g9—keeps them

vertical, and a grub-screw passing through
the angle-iron and the top wall of the tube
locks the endless wire so that the target
travels backwards and forwards.

The endless wire should be stranded for
flexibility but the tracker wires can be single
strand. These latter are fixed to the front
of the protective screen with screw eyes and
wire strainers, and to any suitable surface
at the firing point end. The endless wire
runs on two grooved wheels, spring-loaded
at the butts’ end, that at the firing point
being fitted with a handle.

Fig. 10 gives full details of this mechanism
at the firing point end except that the
tracker wires are not shown. A strong
upright bracket carries a horizontal bracket
on which the 4in. wheel is mounted by
means of a $in. or iin. bolt, washers and
locknuts. Fig. 11 furnishes a perspective
view of the corresponding wheel mechanism
at the far end of the range—the
butts. Here the wheel is mounted on a
“U?” bracket, one end of which is attached
to a strong spring, anchored by a boit and
fly-nut to a bracket at such a distance from
the spring that it has to be pulled quite
hard before it can be fixed; this, of course,
when the endless. belt is in position. The
axle of the wheel rests on two riding bars
supported by brackets so* that free action
may be given to the spring. Note that the
farther screw-eye should have a fairly long
shank so that the fly-nut can extend the
spring even farther than is possible by hand.
The grooves in both wheels should not be
too smooth in order to furnish the maximum
grip to the endless wire; they can well be
made in soft wood into which the stretched
wire will bite..

The Protective Screen

The sheet materia] used depends entirely
upon the class of gun, and these can vary
immensely, Some airguns have remark-

Y24ngle iron

Grub screw Angle iron

Tracker wire

endless wire

Fig. 8.—Front and side views of Fig.9.—Anenlargedview of the sec-
the target holder.

tion running through the angle iron.
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—/'rargfl whee/

28 tiring , =
A Locknuts

point .

Uprighe
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Fig. 10.—The target mechanism at firing point.

able penetrating power, and if any of the
more powerful guns be used it will be
necessary for the protective screen to be of
mild steel about 16 G. which'is .064in. thick,
i.e., approximately 1/16in. It is, perhaps,
best to experiment with the type of gun to
be used. It may be found, for example,
that -with a lighter type of gun and at a
distance of, say, 20 yards, 22 G. sheet iron
might stop the slugs which are, in the main,
of rather soft metal which #“spreads” on
impact. It is a point that can only be
decided by the individual responsible for
erecting the range, but it is most advisable
‘to spend a little extra money and be on
the safe side. The background also has to
be considered. If the range be an indoor
one, a brick wall will be more than
adequate; if out-door, as at garden fétes, etc.,
then a site should be chosen, if possible,
that rules out the need for any but a natural
background of built up earth such as a
bank, or dead ground over which people
cannot pass or from which they. can be
excluded. This is not so formidable as it
sounds for it must be remembered that the
flight of the bullet is limited and, after its
effective range, begins to fal} pretty rapidly
and lose its “ punch.”

But whatever material be used, it is

Portable Nuclear Reactor
MERICAN scientists have recently sug-
gested using a portabje nuclear reactor
for killing and preventing the reproduction
of such parasites as nematodes, fungi and
insects and to prevent the germination of

weed seeds on agricultural land. It was
stated that as the reactor would be used in
relatively unpopulated areas, shiclding could
be cut to the minimum. As a result of this
the reactor would be of much simpler design
than s:tationary ones. Radio-activity in the
soil would be too short-lived to prove a
hazard to the soil or the crops grown in it.

Stair Climbing Truck
NDUSTRIAL TRUCKS LIMITED, of
Essex Road, London, W.3, have recently
produced a hand truck which will climb
stairs. The all-aluminium ‘ Stepmaster ” of
riveted construction is fitted with 8in. dia.
cushioned wheels and a unique retractable
double track, which can be lowered into a
step-climbing position by the simple move-
ment of a lever catch. The truck can be
used in the normal manner when retracted.
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framed up in sections of portable size on

‘3in. X 3in. or 2in. X 2in, timbers accord-

ing to its weight. The sections can be lap-
jointed or mortiséd and tenoned and, apart
from weight, their size should be . controlled
by storage space available, A few large sec-
tions are naturally to be preferred to many
small ones. Where the sections butt one

_against another, horizontally or vertically,

they should be bolted together with %in. bolts
furnished with flynuts for easy erection and
dismantling. Side stays of 3in. X z2in, or
4in. X 2in. will be required in order to keep
the screen vertical and—most important—
to resist wind pressure, These should be
bolted to the framework at the top by means
of suitably bent iron brackets, and pegged
into the ground in a similar manner to the
motor box; they should have a slope of
from 6o deg. to 45 deg.

Lighting ,

Artificial lighting wil! be required only
if the range is erected indoors. In this case,
avoid glare; illuminate the figures well from
the front or sides, give the background
medium and evenly distributed lighting_ and
furnish only sufficient overhead lighting at
the firing point as will serve to make load-
ing and handling practicable.

The Firing Point
No instructions have been given about
fixing up the firing point since so much

depends on circumstances and material
available. At galas and fétes the public
is easy to please and does mnot expect

too much, whereas on a professional range
they may demand that the  counter” be
at elbow-rest height. The club running its
own little show might well get away with a
trestle table or two, It is worth noting, too,
that from the “standing shoulder ” there
will be a greater number of near misses and,
consequently, figures wil] remain in view
for longer periods. But there must be a
barrier of some kind, not only for laying
the guns on when at rest bui tor the keep-
ing of distance and as a preventative against
the jay-walker moving forward when others
are firing.

Decoration, too, should be given careful
thought. If a proper firing point can be

Sub-zero Steel Treatment
IMPROVEMENT of the physical charac-

teristics of most steels has been shown
resulting from sub-zero treatment. Changes
in grain structure resulting from the use
of these temperatures have been demonstrated
by means of photomicrographs. In some
cases temperatures of —I120 deg. F have
resulted in an increase of 12 to 1§ points in
Rockwell C hardness.
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erected with flags and streamers to attract,
so much the better.

Safety Precautions

Certain rules must b= laid down for the
benefit of those assistants at the firing point.
Loaded guns must always be pointed range=
wards. = Obstructicns and red flags should
prevent and warn the public not to attempt
to walk at the back of the range (if this is
possible) ; the assistant at the rear of thé
range must give due warning if he intends
to make any adjustment to the figures ory
for any other reason, finds it necessary to
leave the cover of the protective screen.
When this warning is given, the assistants
at the firing point must insist that all guns
are laid on the counter,

It is also advisable, and in somie places
obligatory, to notify the police that the erec-
tion of a range is intended. They are a
very-helpful body and by no means obstruc-
tive. The question of licences should also
receive attention. Much will depend ord
local conditions and the probable publi¢
attendance. |

Endless wire

Wcslzc/

4" Whae/
U'Bracker TN
J’x/;//e

7h're=7ded sereweye

Threaded screweye
\F/ynut

Bracket 3% 1" V4"

Fig. 11.—Details of target mechanism at far
end of the range.

Photo Eléctric Advances

NEW uses: for photo-electric equipment
include the installation to warn traffic
of a low bridge. Interruption of the beam
by an object wider than 6in. and travelling
at over 40 m.p.h. operates stop lights and
a warning Klaxon.

In train washing equipment photo-electric
cells can be used to introduce a time delay
to allow for the space between coaches.

Photo-castings :,13 .
AN American photo-

grapher working
with an investment
foundry has developed
a process using con-
ventional photographic |
methods to produce a | .
master pattern mould. |
From this production |
wax patterns can be
made which in
turn are used to make
investment moulds in
which metal can be
cast. Exact and minute
detail can be repro-
duced and the process
is described as adding
texture and depth to
the two - dimensional
photographs to pro-

I

duce three-dimensional
replicas.

2 nis apparatus is called a cine-theodolite ard is used to follow the fiight
of experimental French rockets launched in the Sahara.
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YT YHE best friends of the navigator are the
stars. They act as signposts of such
accuracy that a ship’s position can

be determined to within less than half a mile.

First of all it is necessary to clarify a few
of the basic ideas which need to be known
before navigation can be understood. To
begin with a method of dividing the surface
of the world must be agreed  upon, so that
an exact position can be found. To do this
draw two lots of imaginary lines as shown
in Fig. 1. The lines parallel to the equator
are called lines of latitude, and the lines
‘running from the North to the South Pole,
lines of longitude.

If it is imagined that the earth is cut
in two, as shown in Fig. 2, it .will be seen
that the lines of latitude are divided into
degrees by the angle at the earth’s centre.
Thus the North Pole is latitude go North
and the equator is o. Similarly the lines of
longitude are divided up into degrees, the
line that runs through Greenwich being

Latitude

Fig. 1.—The surface of the earth is divided up,
thus enabling the navigator to describe his position.
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-

taken as longitude o (see
Fig. 3). From this it can be
seen that any point on the
earth’s surface can be fixed by
giving the latitude and longi-
tude. Thus the city of
Philadelphia is 40 North 76
West.

Now look at the position of
the earth in relation to the
stars, and ignoring the sun for
the time being. The first
thing to realise is the immense
distance that the .stars are
away from the earth. If the
earth is considered as a Iin.
ball, then the nearest fixed star
is 40,000 miles away! From
this it can be seen that the
annual movement of the earih
around the sun does not affect
the relative positions of the
earth and stars. Also the
_movements of the various
stars are so small in compari-
son with the distances them-
selves that they cannot be seen
j from the earth. Thus from
= the point of view of naviga-
tion the earth can be considered to be the
centre of the universe, with the. stars sur-
rounding it on the inside of a huge fixed
sphere. Inside this sphere the earth rotates
on its axis. This is shown in Fig. 4.

Like the earth the huge celestial sphere
can be divided up, though in this case the
.divisions are not called longitude and lati-
tude. Directly over the earth’s poles there
are the celestial poles, and opposite the
earth’s equator there is the celestial equator.
Also there is a point on the celestial equator
from which measurements are taken, this is
called the first point of Aries and is shown
(r) in Fig. 4. This point is actually the
position of the sun on the 21st of March,
and is used in all measurements of the posi-
tions of the stars.

Take, for example, a star on the celestial
sphere as (A) in Fig. 4. Its position can
be given as so many degrees to the right
of the first point of Aries, this being known
as the right ascension, and so many degrees
north or south of the celestial equator, this

N

Latitude 40°north.

Equator.

S

Fig. 2—The lines of latitude are named after
the angle they make at the centre of the edrth.
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from the Stars

Explained and lllustrated By R. N. Hadden

being known as declination. So then by
giving two figures we are able to give the
exact position of any star on the celestial
sphere. Now draw a line from the star
to the centre of the earth, and where this
line cuts the surface of the earth call it (a).

Fig.
into degrees, the line that runs through Greenwich
is taken as longitude o.

—The lines of longitude ave divided up

Declingtion
(North 50°).

Celestial sphere

First point of Arjes Right ascensron.

Fig. 4.—The celestial sphere with the earth as
the centre of the universe surrounded by the siars,

Celestial sphere,

Fig. §.—~The view obtained looking down from
the north celestial pole on to the earth.
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Fig. 6. — The
position  when the
navigator is taking a
sight on a star which-is
not directly overhead.

s

In other words, a man standing on the earth
at the point {a) will bz directly under the
star (A). However, as the earth is rotating
all the time the man standing at (a) will only
remain under the star for a few moments,
though 24 hours-later he will again be in
the same position. In the same way the
longitude of Greenwich will come under the
first point of Aries for ‘an instant every
rotation of the earth, or every 24 hours.

Fig. s shows what a man would see look-
ing down on the earth from the north celestial
pole, assuming that it is one hour after the
tongitude of Greenwich has passed under the
first point of Aries. In other words, as the
earth turns through 360 deg. in 24 hours
the angle made between the first point of
Aries and the longitude of Greenwich will
be 1/24 of 360 or 15 deg. Also assume
that the right ascension of the star (A) is
known, say, 6o deg. From this it is
obvious that the angle between the longitude
of Greenwich and the longitude of the per-
son at (a) 1s 60—15 or 45 deg. In other
words the longitude of the person at (a) is
45 deg. east of Greenwich. If the declina-
tion of the star is also known, say, it is
so deg., it follows that this is equal to the
latitude of the person at (a). This is made
clear in Fig. 4. Thus in the case chosen
the exact position of the person at (a) is
45 deg. East, so deg. North, and from a
map it will be seen that this is in Russia
near Stalingrad.

It may be asked how it is known what
values to give to the right ascension and
declination of a star. The answer to this
is that the figures are compiled by observa-
tions and are tabled in the Nautical Almanac
which is issued each year. Obviously figures
cannot be issued for all stars, so only those
that are most easily identified by navigators
are given. I

From the foregoing it can be seen that

1.—Motoring Problem

A MOTORIST sets out on a journey and
covers half the distance at dn average

speed of 30 m.p.h. How fast must he travel

for the rest of the journey if he is to do

the whole trip at an average speed of

60 m.p.h.?

2.—Averages
MpTORlST drove her car over a
triangular route, from town A to town
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it is quite casy to find your position if a
known star is directly overhead. But what
happens if, as in the majority of cases, the
star is not directly overhead? Fig. 6 shows
this position, the light from the star falls on
the earth in parallel rays, duc to the fact
that it is so far away. The point directly
underneath the star is still (a) but the navi-
gator is now at (P). To him the star seems
to make an angle of, say, 10 deg. with the
vertical, ' .

Now if the star makes an angle of 10 deg.
with the vertical, at the point where the
navigator is standing, then it follows that
the angle made at the centre of the earth
between the point (a) and the point (P)
is also 10 deg. This can be seen from
Fig. €. But as the circumference of the
earth is equal to 21,600 nautical miles (7
nautical miles” egual 8 statute miles) the
distance of the navigator at (P) from the
point directly under the star (a) must be

equal to 21,600 X 10/360 or 600 nautical

miles. In other words, if a star’s bearing
is 10 deg. from the vertical it means that
the navigator is 600 miles away from the
point directly underneath the star, Simiarly
1 deg. equals 60 miles, and I minute equals
1 mile. This relationship is very important.

Now the navigator knows that he is
600 miles away froem the point on the earth
directly underneath the star, and he also
knows the exact geographical position ©of
the star. So he can -draw a circle on his
map, of 600 miles radius, with ths
geographical position of the star as the

centre, and know that he is somewhere
on the circle. He «can find what
part of the circle he is en by taking

sights of another star, and drawing another
circle; where the «circles cross this will be
his exact position. Fig. 7 shows this
clearly, the navigator is in the Atlantic south
of Ireland, and he has just taken sights on
two stars, one is 600 miles away and ihe
other 300. miles, His position Is where
the two circles intersect. If he wants 1o
check this position he can take sight of a
third star.

So far only navigation from the stars has

been deah with, but, in fact, it is much
more usual to navigate from the sun. The
only real difference is that whereas the
stars are fixed on the celestial sphere the
sun moves around it In a definite pattr.
This path is shown in Fig. 8 It can be
seen that the sun moves around the
celestial sphere at an angle of 231 deg. to
the celestial equator, making one complete
revolution every year. It will also be seen
that the sun crosses the celestial equator at
the first point of Aries once every year.
This happens on March 21. Thus from

the point of view of navigation the sun may-

be used in the same way as a star, except
that its right ascension and declination
vary from day to day. However these
variations are tabled in = the Nautical
Almanac and so no difficulties arise. When

B: from town B to town C, and from town
C back to town A. Each of the three stages
was of equal distance in point of miles, but
owing to various obstructions between town
A and town B, her average speed was quite
low. She was able to go three times as
fast on her next stage between town B and
town C. Between town C and town A she
went twice as fast again (i.e., six times her
slowest speed). In fact, she went faster
than an express train. Her average speced
for .the whole journey was only 30 m.p.h.
What were the three speeds?

3.—Misfits
ICH is the worst misfit, a square peg

in a round hole or a round peg ia a
square hole?
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Star No/

300 mis.

A

\ Star M2,

500 s,

Fig. 7.—When saking his position feow: two stars}
the navigator’s position 1s where the crcles cur.

navigating from the sum it is not possible
to take a second bearing from another star,
so the usual practice s to take one sight
at noon and .one sight about 4 pm This
gives the two antersecting circles as in the
case of the stars.

This then is the basic theory of maviga-
tion. The tools of the trade are a sextant,
which is really o device 1o measure the
angle, or altitude, of a star, and chronometer.
The chronometer is really a very accurate
clock, for by knowing the exact time, and.
with the help of the Nautical Almanac, it
is possible to sav how many hours have
elapsed since the. longitude of Greenwich
passed under the first point of Aries,

Rath of sun on celestial
sphere.
/

Celestial
equator,

Fig. 8. —The apparent path of the sun in the
celestial sphere, one revolution being completed
in a year.

Answers

1.—It cannot be done! If he made the
whole trip at 60 m.p.h. it would take the
same time as half the journey at 30 m.ph.
The motorist had already used this time.

2.—Town A to town B at 15 m.p.h,; town
B to town C at 45 m.p.h.; town C to town
A at 90 m.p.h.

3.—A round peg in a square hole is the
lesser of the two evils as it occupies
78.54 per cent. of the square space, The
square peg in the round hole occupies only
63.66 per cent. of the space and is thus
more wasteful. You can show this by draw-
ing a sketch,

Readers might like to submit their own
puzzles for inclusion in this section. We
will pay 10s. 6d. for those published.
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O-DAY more than 300,000 miles of
pipeline are helping to carry crude oil.

O1l is usually found in remote places,

and pipelines are essential for transporting
it across difficult terrain from production
areas to the coast. In carrying oil from the
producing country to the consumer ‘country,

on of

in the Modern World

a substantial short cut can often be provided,
as with the 1,068 miles 30/31 inch “ Tap-
line ” (Trans-Arabian pipeline) from the
Persian Gulf to the Mediterranean, which
cuts 3,000 miles off the tanker voyage.
Finally, there may be the journey from the
refinery or production area to consumption
areas within the same country.

Then and Now

The Assyrians, Egyptians and Greeks used
pipes of stone and clay to carry water, and
the Chinese transported natural gas through
bamboo pipes. Lead pipes were found in
the ruins of Pompeii. Modern oil pipelines
are in direct succession from these early
ventures.

To-day a variety of petroleum products
can be delivered at high pressure to different
terminals in a continuous flow, separated
from each other by very small quantities of
overlapping products known as “ contami-
nation plugs.” Gravitometers react to the

specific gravity of a required batch as it
comes through, and electrical control appara-
tus is then brought into operation to switch
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In the Middle East,
the major source of
oil supplies for Western
Europe, more than a
quarter of the total out-
put is moved overland
by pipelines such as

“ Tapline ” and the 556
miles of 30/32 inch line !
between Kikuk, in Irag,

and Banias on the Syrian

coast.

In transporting large
quantities over long distances through a
period of years, the pipeline has proved the
most economical method, provided it is used
to capacity. However, a considerable amount
of capital is tied up—the pipeline is always
full of what it is transporting—and this
constitutes, as it were, a permanent store
of oil, gas or products whose values cannot
be realised until the line is taken out of
operation.

Laying the Lines

The costs of laying pipelines are always
high. *“Tapline * cost £80,000 a mile, and
the Kirkuk-Banias line £75.000 a mile.

The steel pipeline of to-day is usually laid
in sections 30 to 4oft. long, these lengths
being “strung” along the route and sub-
sequently welded together. To avoid
dangerous contraction or expansion as a

(Above) Part of a 150 mle

long pipeline being laid across the

Gulf of Coro, Venezuela, on its

journey linking the oil fields of

Lake Maracatbo with a refinery

at Cardon, on the Paraguana
peninsula.

it to its appropriate tank or
location. Radio-active tracers

(Below). An oil company’s four-
seater plane making its low-
flving weekly inspection of the
Pahnarejo-Cardon  pipeline  in
Venezuela to search for possible
leaks. Constant  vigilance is
necessary to ensure that regular
deliveries of oil and oil products
are not delayed through mishaps.

can also be used to identify the
different products. . ;

Remote control of pipeline operations is
becoming more and meore important, - the
Ozark Pipeline System in the U.S.A. being
perhaps the most advanced example. Control
of the flow of crude oil, checks on pressure
along the line, switching of products, etc.,
can all be handled from a main control
station through electric cables or even by
high frequency radio. The. time is approach-
ing when the entire operation of a pipeline
may be controlled automatically.

of fluctuations in
certain amount of slack is left in the line.

result temperature, a

Protecting the Lines

The normal life of a pipeline kept in good
repair is about 25 years. The main problem
is that of keeping it in such repair.

Before being laid, the exterior of the pipe
is cleaned and treated to guard against corro-
sion. If it is to go below ground or under
the sea, this protection is provided by coat-
ings of moisture-proof material such as bitu-

‘A pattern of pipelines at the Shell-Berre Refinery, France.

men—itself a petroleum derivative—and
wrappings of fibre glass or bitumenised felt.
Inhibiting agents such as cement and synthe-
tic resin-based linings are used to safeguard
against internal corrosion, and promising
experiments are now being carried out on
the application of polythene—another
petroleum-based  product—as a  lining
material,

In the oilfields, the inside of a pipeline is
often cleaned by a scraper known as a “ go-
devil,” which, carried along by the oil flow,
whirls its arms round to remove deposit from
the sides of the pipe. Rust is cleared by the
daily introduction of small quantities of a
special solution which will also act as a pre-
ventative by coating the inside with a mole-
cular skin. '

Low-flying aircraft on major pipelines and
patrols of “ beat-walkers > on very short lines
keep a continual watch for discoloured
ground and dying vegetation indicating leak-
ages, which are more common in older lines
where screw joints were used than in modern
electrically welded pipes.

Underwater Lines

Among the most fruitful recent develop-
ments has been the tapping of oil resources
beneath the sea. Lines have been laid and
are still being laid in the Gulf of Mexico,
where drilling and production platforms
operate in some cases more than 60 miles
from the shore.

Much of the oil from Lake Maracaibo, in
Venezuela, travels by pipeline partly under
water and partly over land to the terminal
at Palmarejo. In the U.S.A. pipes from the
natural gas wells in Lake Pontchartrain, New
Orleans, supply gas to the boilers of Shell’s
Norco Refinery.

Projected Pipelines
Existing pipeline systems are ‘all likely to

be extended as demands increase. The 34-
mile, 16in. line from Boscan field in
Venezuela, crossing the neck of Lake

Maracaibo to the new Puerto Miranda ter-
minal, will soon be completed. Fresh pipe-
lines will be needed for the development of
new, promising oil areas such as those in the
Sahara Desert and Nigeria. Lines are under
construction or being planned in British
Columbia, Chile, South Africa, Indonesia,
France and Germany.

In Great Britain a Bill is being laid before
Parliament for permission to link London
Airport with a fuel storage depot at Walton-
on-Thames, eight miles away, and gas
obtained from oil will soon be piped to the
North Thames Gas Board from the refinery
at Shell Haven, in Essex.

Oil is the bloodstream of our modern
economy, and pipelines are the arteries.
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For Use with the Projector in this Issue :

NEWNES PRACTICAL MECHANICS

A 4ft. Square Projeclion Screen

screen material s finely woven
Irish linen 48in. wide by 13 wd.
will leave ample w0 spare for fixing
the ends to the top and bottom ‘booms.

The Frame

Commence by cutting all the wood to
the correct length. as shown in Fig. 1.
Next drill the holes for the clamping screws
in the back half only of the top and bottom
boom,

[*3 slots 35" 1ong
x Yg" wide
Lt Five Yis'dia

Lower metal in.zerf
make 2 trom Yg mild steel

48"x 48" linen

By C. J. Ralph

equal to twice the linen thickness, this is
widened with a saw to provide a push fit
for the metal ends on the side members.

If the cut is made just thinner than the
metal ends . sufficient spring will occur in
the booms to provide a good push fit.

The side members may now be assembled
with the lower metal insert left slack. Fit
them into the booms to complete the frame

Drily 4g’ dto.

//S"XS/GMWOOO’
screw. 7 top
‘and bottom

x

A
Leg
7/8 ”X 37/ 6”d£a.

wood screw

Section thro' A = A

»
My

>

Fg. 1.—Full details and dimensions for construction.

Measure the amount of material required
to wrap around the booms as shown in the
sketch. Allow for this top and bottom
and cut the material to the required size.
Carefully wrap the linen around one half
boom and screw on the other half to clamp
it firmly between. Care should be taken
to ensure that the sides of the linen are at
right angles to the boom, Next clamp the
other end of the linen in a similar manner
at the correct distance from the first,

A slot will be Ieft in the ends of the boom

and then with the screen tight, mark the
position of lower metal locating strip in
the side members. The correct degree of
tension is then achieved by increasing the
effective length of the side members equally
1/16in, at a time until the screen is
uniformly tight without too much strain en
the booms.

Two 1sin. lengths of the boom material
.are drilled in the centre and screwed on to
the lower boom to form swivel legs on
-which the screen stands when.in wuse,

Fig. 2—The completed
screen.

Finishing

The frame of the screen may now be
finished in-a dark mag stain, say, dark oak.

The final step is to obtain a tin of screen
white from a photographic shop and with
the screen erected give the front of the
linen two coats of this paint,

Allow ample time for each coat to dry,
three days for the final coat being about
right. After this period the side members
may be removed and the screen carefully
rolled up and put away until required.

Power Your Lawnmower
) (Concludzed from pege 346).

the control levers on the handles of ‘the
‘mower, the throttle on the right-hand side.
The motorised mower can be seen in Fig. 4.

Operating the Machine d
Pull in clutch lever, turn on petrol, tickle
carburettor slightly. Open throttle slightly.. .
and wind a few turns of cord on th& ™
starting pulley. .(The knot on the end -of7?
the cord pulls into the notch cut in the”
pulley.) Pull firmly off, spinning thé motor
in an anti-clockwise direction, it should start
up. Do not fiood the carburettor too much
or it will be very difficult to start. Opening
the throttle gently, gradually engage the-

clutch,

On small or awkwardly shaped lawns it
is probably much simpler to remove the
chain between the cutting blades and the
roller and just use the power 10 turn the
cutiers, '

Mark posrtion of these
holes from thresoed ;@'

Eage
secton

Recessed to
clear nut
hoiding

d tiywhee(

Fig. s.—Details of the starting pulley.

Having used this mower successfully for
some time, and the extension to the shaft
being  fixed, the author now starts the
machine by withdrawing the clutch, pushing
the mower forward and engaging the clutch
smartly.
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NEW
spanner

wallets

f or 5 Ring Spanners, short series,
SCOO ters SMR 5W, 6-I5mm., in plastic
wallet, polished chrome, 3ls, 3d.,

bright nickel, 26s. 3d. or 5 Open
FOR

i A End Spanners SMO 5W, 22s.
MAKES and 17s. 9d.

3 Spanners 6-11 mm., Ring SMR 3W, lés. 3d. and 13s. 9d.,
Open End SMO 3W, 1ls. 6d., 9s. 6d. Open End Spanners in
Cartons at slightly lower prices.

Also available in Whit. and B.S.F. sizes for Villiers engines
and British Scooters.

JOHN BEDFORD & SONS LTD., LION WORKS, SHEFFIELD
LONDON OFFICE AND WAREHOUSE: 92 ALDERSGATE STREET, LONDON, . E.C.I.

SCREEN FABRIC| | PEAD THE RIGHT EXPOSYRE. . | w5iva veveseones

MAKE YOUR OWN
WITH

PROJECTION SCREEN
5‘5“&3‘&"%&2‘2‘3%&‘?&%?3:2%‘?‘“““ ’ o H N s o N
EXPOSUPRE B di
{41{4154,”25, INTRODUCING OUR NEW

RANGE FROM §5/- WEEKLY

Send ad. stamp for samples. and instruc-
tions for making your own ‘* Roll Up ™’
Screen.
SPRING ROLLERS (Self Acting).
1iin. dia. Swedish Manufacture, com-

Photographers! Don’t ‘guess at’ e .

c o= it in. Dia. Moonscope wit

t}"e right exposure. Make cerzain it’s Eyepiece, extra 80X eyepiece, Portable
right with one of these ingenious Altazimuth Clamp Stand. Price £8.7.0,
| Johnson calculators. Here’s e quick postages, including stowing cylinder,
1 SFgie ARD DAYLIGHT simple—and econo;rxical me: t,' 3
p ans of Garden Tripod in lieu of Clamp Stand,

plete with Brackets.
3in. 9/6 ; 42in. 10/3 ; 48in. 11/~ ; 34in. | |
Just ‘dial’ subject, time, weather  arriving at the correct exposure for | £11.7.0. Postages 15/,
and film speed—and the correct any combination of conditions. No | Kit €. 3in, Dia. Achromati¢c Moonscope
|

Kit B. As above with 6ft. Altazimuth

N
OF EDUCATION

THE KEY TO SUCCESS £ SECURITY

Essential to success In any walk of life | What-
ever your age, you cun pow prepare at home for
the |mporurn new General Cert. of Education
Exam., on “ NO PASS—NO FEE” terms,
You choosc your own snb)cclx—l‘.nlucalmnnl,
C 1al or Tech:

big cxtension of subjects pives everyone the
chance to get this valuable Certificate.

SEND FOR FREE 138 PAGE BOOK

12/-
£19.10.0 with standard 53X and 160X
exposure can be read off from the calculation needed. eyepiece, other eyepieces available,
clearly printed scales. What could

ST. SEPULCHRE GATE ]
also tripods as below.
be simpler! Provision for filters.

DONCASTER
Your usual-
Standard Astro. Eyepleces, l%in.
Price 3/- only.

photographic dealer will supply!

AL CERT.
O/D, dual purpose either screw in

{R.A.S. thread) or push in, §in. focus,
30/- ; 4in. focus, 30} din. 'focus, 40/- ;
im éocus 45/-, post 2/- Suitable for

BT
P B

iis of how you can obtain the General : N ERETM Kit

Cort.‘are given In our 136-page Guide_trec § | COLOUR AND CINE CALCULATOR A éft. Garden Tripods, strong wood
and without obllgation. Personal advice on . - . E 3 i construction, fitted with Altazimuth
e R I i et 100, For use in daylight with all types of still - mounting to take 2in. or 3in. Dia.

ritc taday, s . . : A% : ;
20,31, Wright's Lane, London, W.5. and cine colour reversal films, Just three e s \ I:rliisac:ep; (state size). Price £4.17.6,
movements of the dial—and there’s the ; 4in. Dia. Reflecting Telescopes.
74(‘ schOOl Of Cﬂ!‘CEl’S exact exposure for any weather, at any ‘ _::‘:“:. Eqmpleltoe with 31X Eyepiece and stand.
o N Sy ot rice £10.19.6, carr. 3/6 extra. Eye-
time of year. Price 4/6 only. IES | pieces 62X, 30/-; 124X, 45/-. Post 2/,
THE J EFFERY Riblal T MR BRI Complete Kits of parts, * Do It Yourself,"

B ~ £5.19.6, carr, 3f6.
TRANSFORMER CO. | JOHNSONS i - ey “aeety ‘pple i,

(Winders to the late Galpins) Stamp for particulars and lists.

199, EDWARD ST., NEW CROSS, J. K. M. HOLMES & €O. LTD.

LONDON, S.E.I14 TiDeway 4458 b (Dept. PM46), Martins Bank

e —FOR CONFIDENCE IN PHOTOGRAPHY | | North “Shicids, Nortrumberiand

OF HENDON LTD

—— S SN
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ﬂ;Letters to the Editor'.

The Editor Does Not Necessarily Agree with the Views of his Correspondents

Mathematieal Problem
IR,—With reference to the problem
regarding prime numbers in Puzzle
Corner of the March issue, here are some
extracts prepared by Plt. Off. Moss of the
R.A.F. Technical College, Henlow.

It is interesting to note the words “ all
odd numbers from a certain point onwards
are sums of three odd primes.” It would
seem that one could test low numbers (e.g.,
as in the March issue, 35=29+3+3,
37=29+3+s, up to, say, P, where P i3
an odd number) and we are indebted to
Vinogradov for the proof that this is true
at the opposite end of the scale. Whether
the theorem is true for odd numbers between
P and C; I do not know.

Extract from Hardy and Wright “ An
Introduction to the Theory of Numbers,”
3rd. edition, O.U.P. 1956.

2.8 Unsolved problems concerning primes.
... Hf n>9 is odd, then n is the sum of
three odd primes. . . .

Notes on Chapter II

2.8 . . . Vinogradov proved in 1937 that
all odd numbers from a certain point
onwards are sums of three odd primes. . . .

Quoting from Estermann, “ Modern Prime
Number Theory” (Cambridge Tracts in
Mathematics, No. 41, 1952), the notes con-
tinie:

3.1 It was first proved by Vinogradov in
1937 that every odd n> C, can be repre-
sented in. the form pi.+p-+ps;, where
Pi, Ds D: are prime numbers and C,, C:
. . . are suitable (sufficiently- large) positive
absolute constants.—FLT. LT. G. BENNETT
(Henlow).

Source of Inspiration’
SIR,——I have taken your PRracTICAL
MECHANICS magazine for a number of
years and I have derived a great deal of
pleasure from it. I am an engineer of 30
vears standing, both for a living and hobby,
and I am the proud owner of a host of
worthwhile apparatus, all made with the aid
of vour journal and its companion
“ PRACTICALS 7, these include a radio, radio-
gram, télevision, refrigerator, electric washer,
spin dryer, etc. I have aot kept rigidly to
your specifications, by no means, many times
I have improved (I think) on your plans,
but the germ generally originates in your
“ PRACTICALS.” R. C, BEEVER (Yorks).

Silica Gel -
IR,—It is not correct to say that Silica
Gel is either pale pink or vivid blue
(letter from N. Don published in March
issue). This refers to the indicator grade
only. British Standard 2540 covers the
requirements for Silica Gzl which does not
have the indicator added.—]. C. WiLLIAMS
(Middx).

P. M. Harmonegr:aph
IR,—You may be interested to know that
I made a Harmonograph from your
article in the March, 1952, issue. I found
the tape hinge unsatisfactory and used scrap
electrical brass and gramophone needles to
form a pivot-bearing to the cross arm,
Also I cut the gimbal disc
from }in. rosewood, using a
washer cutter in a brace. I
lent this harmonograph to
the Tonbridge Public
School Science Week a year
or so ago, The science
master returned it to

me with two very inter-
esting books on the
subject of vibrations,
etc. Above is a sample
of a design. I think
your various publica-
tions are admirable.—
SYDNEY FEATHERSTONE
(Kent).

A Further Let—tf.:r on :—
THE MYSTERY OF THE UNIVERSE

SIR,—Mr. J. Waterhouse has apparently
proved to himself that matter cannot
possibly be created. In his own words
(February, 1959, issue) . . . ‘“matter can
neither be created nor destroyed. . . .” The
reasons for his view are that there is
nothing from which to create matter, and
that there is nothing to create it with,
Why is there gravitation? Why are
there magnetic fields? Why does the
universe exist?> These questions are very
similar to “ how does matter originate,” and
* where does it come from,” and they are
just as meaningless. Supporters of the
continuous origin theory explain that
creation! is a law of physics, and no one can
answer such a gquestion as “why?” We

can, by the laws of gravitation, predict an
eclipse, and the event will occur. We.must
not ask why. If we do we ire met by
the reply that the consequences of the laws
of physics agree with observation.

_ The steady-state theory states that space
itself has the property of producing matter,
as _matter has the property of attraction.

. The origin of matter is not yet estab-
lished as a law but if and when it is, it will
be protected from such questions a¥ “ where
does the matter come from. or go t0? ” As
a theory it is plausible and satisfying. The
universe had no beginning and will not end,
but the individuals of which it is composed
change and evolve with time.—W., R,
GRETTON (Nottingham).

Projector Opties
IR,—In the February issue of PRACTICAL
MEcHaNIcs, Mr. F. Hardy Hammond
asks which two of the following lenses he can
use to construct a projector for 35 mm. colour
slides to obtain a picture 4oin. x 3join. at 1oft.

The lenses quoted are :

2 41 mm. diam. 8 cm. focal length.

1 38 mm. diam. 10 cm. focal length.

1 51 mm. diam. 18 cm. focal length.

The following might assist him with ‘his
problem. To find the focal length of the lens
required to project an image of a pre-
determined size at a fixed distance it is

necessary to divide the distance by the
magnification factor.

e.g., 40in. - 101.6 cm.. The size ‘of the
screen.

) 35 mm.=3.§ cm, The size of the
slide.

Therefore, 101.6 divided by 3.5-29.03.

29.03 would therefore be the magnification
factor. .

Therefore 1oft. or 305 cm. (the distance)
divided by 29.03 would be the focal length
required which in this case is 10.5 cm.

To find the focal length of a combination of

FA FB .

FA FB .p’ Where
F is Focal length, D is distance. The lenses
are called A and B respectively.

So if the first two lenses are taken

8x8 64
8§:8-D 16-D
which must equal 10.5 c.m.
the

two lenses the formula is

To meet specified requirements
therefore
64
16- D '°5
L. 64168 10.5D
104
" Ios D 9.9=D.

Therefore, if the two lenses of 8 cm. focal
length are placed 9.9 cm. apart, their focal
length measured from the centre of the com-
bination will be 10.5 cm. and an image of
35 mm. would be increased to 4oin. at a
distance of r10ft.

In the same way it can be found that the
two lenses of 18 cm. and 10 cm. would have
to be spaced 17.2 cm. apart. Thus it can be
seen that a combination of any of the lenses
can be used though I would favour a com-
bination of the first two of 8 cm. focal length

_in view of their diameter and compactness

compared to the others.—E. M. SUTER
(Southern Rhodesia).



May, 1959

NEWNES PRACTICAL MECHANICS 37

A WONDERFUL MONEY-SAVING OPPORTUNITY FOR

FULL LENGTH
FULL SIZE!

ALL THESE GREAT ’
TITLES ! ,
Recent and forthcoming selections—
at only 4s. to members—include :
|
|
|

*
|  SATELLITES AND
SPACE FLIGHT

by Eric Burgess
Published at 2ls.
4/- TO MEMBERS

Al
MY LIFE WITH
THE MICROBES l

‘ by Selman A. Waksman
Published at 21s. {
4/- TO MEMBERS |

700 QUEST TO
GUIANA |

by David Attenborough ¢
Published at 18s. |

4/- TO MEMBERS

*
THE FIGHT FOR |

FOOD I

by J. Gordon Cook
Published at 15s. 6d.
4/- TO MEMBERS

*
INVENTORS '
OF OUR WORLD

by Joachim Leithiiuser
Published at 25s.

4/- TO MEMBERS

In addition to the selections listed above,
Scientific Book Club members hLave
received books by these gieat authors:
Dr. J. ‘Bronowski, Prof. J. B. S. Haidane,
Ritchie Calder, Sir Harold Spencer
Jones, Dr. Julian Huxley, Leonard
Cotterell, Kenneth Walker.

Now’s the time to jomn the
Seceientifice
Book Club

121 CHARING CROSS RD., LONDON, W.C.2

Py

A FIRST-CLASS SCIENTIFIC
BOOK EVERY MONTH FOR

Py N

e

% Each month, the Scientific Book Club %

READERS OF PRACTICAL MECHANICS'!

'ilIIIlIlil|I|IIIIIIHIIIIIIIIIIIllllllIIIIIIIIIIHIIIIIHHHIIIHI =

Gift Ofier!?

EKCO
HOTPLATE

Y ou can obtain a handsome
EKCO HOTPLATE fiee
if you enrol a friend in the
Club. Send your friend’s
name and address with 5s.
(4s. plus Is. postage) for
the first book, mentioning
this offer, and your EKCO
HOTPLATE will be sent

&

PP
POV VW N N
OO O V.V " o e
P V.V o o adhadig
AN

to your.

ONLY 4=

brings to its members the fascinating story =
of the march of modern science, told in 3
thoroughly dependable books by the
front-rank scientific writers of our time—vivid, vital, constructive
contributions to Man’s unceasing struggle to solve the problems of the
Universe. And although the ordinary editions of these books are sold
to the general public at 12/6, 15/- or 21/-, THE PRICE TO MEMBERS
OF THE SCIENTIFIC BOOK CLUB IS ONLY 4/-. Remember,
too, that Scientific Book Club selections are full-length and unabridged.
They are printed on good quality paper, well-bound, with an attractive
picture jacket. These are, we say with certainty, books that you will be
glad to read, proud to own. The Scientific
Book Club brings these great books to
you each month ; helping you to build
up, at remarkably low cost, a first-class
collection of scientific books. Now is
the time to join !

IO GG I TH N BT TR

i

EXCELLENT PRODUCTION

Legible modern type is used for ail
Scientifc Book Club selections. The
pages are designed with ample margins
and every book is carefully planned for
comfortable reading. The Scientific Book
Club’s selections have been widely praised
for the high standard of their production.

= e FILL IN THiIS ENROLMENT FORM TODAY T e
| To the Scientific Book Club, 121 Charing Cross Road, London, W.C.2.
| 1 wish to join the Scientific Book Club and agree to purchase the selected book issued each month
I to members at a cost of 4s. (postage 1s.). I agree to continue my membership for a minimum of six
= books and thereafter until I cancel.
I You may envol through your usual bookseller if he Is a member of the Booksellers’ Associatlon,
l 771 * 1 will pay for selections on receipt. Prac. Mech. May $7
(CL | )

l Or if you wish to save time, postage and postal-order costs, you may i

send an’advance subscription. Six months 30s, ; twehe months 60s. The = Scientific  Book
l Club is owned and
1 l] * 1 enclose 30s./60s. (strike out amount not applicable). controlled by Foyles,

i . the world - famous

l * Place 4/ in the space above, as required booksellers.
U WG sy oo pooec cor - condi—-od oo ot e A e o e e ek SO B ciccbt
1 BLOCK LETTERS PLEASE 4
i AdAress ......ooiiiiiiiii i SO LN SR, TR PRSPPI - e 1 . -0
' Overseas enrolments should be accomparued by-an advance subscription.
] Prices as for inland (except South Africa, Australia, New Zealand).
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soun LEATHER &PRIGEOFFER' Ny PARKERS
SHEET METAL
FOLDING MACHINE
et for 10/~ 214 To—< > | | HEAVY VICE MODELS
NEW. Send 25/-, plus g{lzlﬂ't]l? lgytrgrtg G ft‘s‘”ﬁ WITH BEVELLED FORMER

3- post, handle on | 3/6. Genulne waterproof | caecer
free 7 days’ appro. Cash plus return postage | 1959 Tents of real 8 oz llcimmes | BARS
refunded if not worth £6.6.0, Take tﬁ grl:lait% D::‘f ﬁf}&p‘fg"'u Export_order.
W, . . . 4

gﬁ:(];xrzemlreait?z%?'peg?e%tﬁegglu:&:ﬁ?iy. F(;:lf DO‘EX‘T CONFUSE with Tents made from No. |. Capacity 18 gauge mild steel x 36in. wide ... ... £1.10, 0
length. Soles and heels of finest HEAVY | drab material mever meant for tentage— No. 2. Capacity I8 gauge mild steel x 24in. wide ... .. £5. 5.0

EATHER. sewn, pegged and riveted. By this is the real thing. Withstands anything No.3. Capacity 16 gauge mild steel x 18in. wide ... ... £5. §.0
ggsr:eml‘x‘};g!ésﬁ g;%rxyotpag; g?ﬂ;iliggedmakg‘l;? gx""m O“l‘ac}‘tme‘%e“sAp pox. é‘flt.,‘g.mcihf End folding attachments for Radio Chassis, Tray and Box Making . . . for 36in. model,
M/Cyclists, Outdoor Workers, Riding' Fish- | 6/-. *Willesden ' Green 42'- extra. Complete 3/6 per foot. Other models, 2/-.
ing. etc. Ideal Jackb oot Sizes 5 t0 9. 11 to ready for erection. incl. valise. Ridge pole if The two smaller models will form flanges. As supp'ied to Government Departments
13. Unlsslued M‘i‘) I\GW TE WO"’ 32 | e g gzz;élg?l:g‘lyigg?é%%#%lgbeﬂsw Universities, Hospitals. :
£oclis | GRS RSB By roun * One year's guarantee. Money refunded if not satisfied. Send for details

IH ADQUARTER. and G ENERAL SUPPLIES LTD. A. B. PARKER, Wheatcroft Works,
(DEPT. PMC/43), 196200, COLDHARBOUR LANE, LOUGHBOROUGH Wellington St., BATLEY, Yorks. Tel.: 426
jUNCTION LONDON, S.E. Open all Saturday i pm. W day. |

hmen's SAWING - PLANING: SANDING ;..

NO MORE BURN-OUTS ||| | JTLNGSpat S ae st

OF TRANSFORMERS AND RECTIFIERS [

No fuses to bother with when you fit 2 magnetic switch to your 12-volt Traln The ML8 Multi-Purpose Woodworker

or Model supply and also Battery Charger. Cuts out at 2 amps. on overload cnables you to carry out all the major

or dead short. Easily ficted. 13/6, P.P. woodworking operations fast and

OUR WELL-KNOWN TRANSFORMERS. Input 200/240 v. Output accurately. New Attachments are

tapped 3 to 30 volts 2 amps., also tapped 5.11.17 volts 5 amps. 24/ each. P.P. ;‘-?SYNGMM!FEI:Q:%NIC“;C'::Z :TI'TIg:-

F.W.METAL RECTIFIERS. (2v. 1., 7/6. 3a. 13/6. 42, 17/6. 6a.,27/6. K a5

P.P. practical all - purpose

MOTOR CYCLE OR SCOOTER BATTERIES. 6v. |0 AH. Hard Rubber combination tool

Case with cover. Size 5 x 5 x 1} in. Weight 3 lbs. 15/-. P.P. Also ideal for available.

model use.

RELAYS. We have large stocks of assorted types from 3/-. SEND TO DEPT. §5/43

UNISELECTOR SWITCHES. 50P. 38. or 25P. 68. 50 v. D.C. 25/-. P.P. FOR FULLY also available . ) N
LIGHTWEIGHT PENCIL BIT SOLDERING IRONS by famous ILLUSTRATED P"US{SHORT BED l‘J;‘:' showing Circular
maker. 200/240 v. 25 w. Indicator light in handle. (List price 24/6) 17/6, P.P, LEAFLETS (suitable for those not wishing to v Safw and Planer
VALVES. 6SH7s ex equipment all tested. 6 for 10/~ P.P. tugpilberween cen s OMIRREREY SuRTESAR S Re ST

Post orders only to : ENGINEERING .CO. LTD.
THE RADIO & ELECTRICAL MART, BEESTON. NOTTINGHAM.

21, Princes Court, Wembley, Middx. TELEPHONE . 25-4221 (3 Lines)

DO-IT-YOURSELF
TRAINING TECHNIQUE

wRADIO s ELECTRON/CS

y l/ LEARN. wﬁl./e you BUIL D, ve SIMPLE..PRACTICAL...FASCINATING

Announcing—after many years of highly successful operation in the US.A, and in Europe—the Ilatest

system in home training in clectronics (after complete adaptation) is now introduced by an entirely new British *

training organisation,
At last—a comprchensive and simple way of learning—by practical means—the basic principles of radio anc

electronics, with a minimum of theory. LOTS OF
You learn by building actual equipment with the components and parts which we send you. Yoy advance by

simple steps using high quality equipment and performing a2 whole series of interesting and instructive experi-

ments. No mathematics ! [
Instrucuon Manuals and our teaching staff employ the tatest techniques for showing clearly how radio works INSTRUCTIVE o
na practlcal and m:erestung manner. You really have fun whilst learning ! And you end by possessing a Ll

first rate picce of home equipment with the full knowledge of how it operates and—very important —how to L
service and maintain it afterwards. Such knowledge can also be use: to service other person’s equipment EXPERIMENTS ,“I
if needed
o ., . % . o E 3 o A - k3

In fact for the ‘' Do-it-Yourself ** enthusiast, the hobbyist, or those wanting help with their radio career training
or to set up their own full or part-time servicing business—then this new and exciting instructional systemis AT HOME !
exactly what is needed and it can all be provided at very moderate cost, easy payments available. Post the
coupon now, for full details. There is no obligation of any kind.

BUILD YOUR OWN RADIO EQUIPMENT
HI-FIINSTALLATION +« TESTGEAR—AND
LEARN AS YOU DO IT.

LOTS OF INSTRUCTIVE TH'S BROCHURE

e L LR T

To RADIOSTRUCTOR (Dept. G.28), |
46, Market Place, Reading, Berks |

Please send full details of your Radio Equipment Courses '
EXPERIMENTS AT HOME without any obligation to : i
y 2

ﬁ F Name....... » ELOCK '
ADAress........c.ceeeiiiiiiiiiiae e i CAPS 1
PLEASE |
BRITAIN'S MOST MODERN ELEC- POST TODAY | B e R PE_o -+ 5159 i
TRONIC TRAINING ORGANISATION so ’ We do not employ representatives. —'

—n e e eh am e e v e = = = e
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A TIME SIGNAL DEVICE

SIR,——In reply to the request in “ Informa-

tion Sought” in the December issue
for details of a device to ring a bell at
pre-set times, 1 suggest the arrangement
shown in the sketch below.

The components required are a clock or
watch, a bell or buzzer, a battery, a thin’
sheet of mica, glass or some other non-
conductor, 9in. dia.

In.the centre of the
9in. disc a hole is cut
to suit the diameter of | |
the clock face. Half-
way between this cen-
tral hole and the edge
of the disc a circular
slot is cut }in. wide,
leaving two small seg- !
ments in position to 4
keep the disc in one |/ /
piece. A ijin. wide.‘
circle of tunplate or
some other conductive
material is next cut
and cemented into
‘position as shown..

The pointer is fitted
to a knob, to enable it
to be set at any posi-
tion in the circular : N
slot, and to a brush
to contact the tinplate ‘
strip under the mica. /
disc. As many poin-
ters are used as times
the bell is required to
ring. In this particu-
lar alarm, the minute
hand of the clock was

Equal_drstance.

"—
i
|

X!

Mica or glass.

not used and was
twisted out of the
way. The pointer

should be made from
some springy material
-so that when the hour
hand contacts it, it is
not jammed but can
slowly push past and
continug on its way.
The method of operation will already be
obvious. When the hour hand makes con-
tact with the pre-set pointer, the circuit is
completed, via the battery bell and a con-
nection to the bezel of the clock. The fore-
going describes only the general principles
and individuals will probably wish to vary
construction.—J. P. Scerrr (Malta).

o pone
>l = mng H

Bell —— [+ )

IR,—In reply to your request for details
of a preset and variable signal device
I would suggest you buy a cheap battery-
operated clock and assuming it has a metal
bezel or dial, use this as positive, and the
hands as negative, making sure one is
insulated from the other.
(a) Fix a fine springy wire to either of the
hands at the tip, both hands can be used.

Conductive materisl V2" wige.
i

S!Ot,

;'v’intel‘.

Brush

Knob,

_ﬂ"ﬁa/ttery.

(b) Locate fine wire or strip on the dial
which can probably be held by the bezel
and movable to any given time on the dial
and as many as you want. You can give
separate power through the hands or dial
strips to your signal device. I have used
this method on a large marble mantel clock
as an alarm and it was ideal—].
MoNAGHAN (London, N.W.2).

Mr. J. P. Scerri’s time signal device.

[We received a number of letters on sirnilar lines to this, but regret that space does not
permit the publication of any more correspondence on this subject.]

Light is Slower than a Snail ?
SIR,—It is most interesting to read the

letters you have published on light
velocity from writers who, like myself,
believe that some medium for radiation trans-
mission is essential.

It appears that the erudite are willing to
accept experimental negative results as proof
of negative, rather than suspect the worth
of experiments, as such.

If radiation travels at a fixed velocity, why

does it do so unless that velocity is a func-
tion of some undulating mediumn? We think
its speed is enormous, but that is only
because we ourselves are so microscopically
smiall,. Compared to cosmological dimen-
sions and the Universe as a whole, the speed
of light is slower than a snail!
" So 1 would also ask the erudite—why is
it so slow? If nothingness possesses no
inertia, no electrical inductive effect, 1o
attributes, no constants (and as it is
“ nothing,” it cannot possess them), whence
arise the constants which determine radiation
velocity, about the most constant thing we
know?

If we ask ourselves why light takes 100
years or more to slowly travel from one dust
particle in space to its nearest neighbour,
I am sure we shall get a mental picture,
not of * nothingness,” but of a very viscous
fluid indeed.

Einstein showed that * space” was dis-
toried or modified in the proximity of
matter. The bending of light rays near the
sun was obsarved and taken to prove it.

I personally belicve that the Michelson-
Morley experimeat showed a negative result
because an * atmosphere” of the cosmic
fluid clings to, and moves with, every body
in space, through a similar fluid. Thus they
could find no evidence of “flow” due to
the ear.h’s velocity.

Such an atmosphere, surrounding and
moving with the-huge mass of the sun, might
well ‘produce refraction of passing light-
waves, because it is well known that refrac-
tion cccurs between moving layers of a
medium particularly if one such layer is
“ modified ” in any way.

Finally, for many years the erudite assured

us that the temperature of space was

373

A Silencer for .22

SIR,—A very effective cheap silencer can

be made on the lines of a * straight
through ” car silencer. I have made a
number of the following design and when
one gets lost as it invariably does, a replace-
ment can be made in half an hour.

Materials required: 21b. treacle or similar
lever lid tin, 6 16 9 wire saucepan cleaners,
7in. of brass or thin-walled steel tube of
suitable bore to be a light push fit over
gun barrel.

Construction:  Pierce holes  centrally
through lid and bottom of tin to take tube.
Insert tube and allow to project about 1in.
cither side. Mark where tin and lid touch.
Remove tube and drill about 30 }in. holes
between marks. The holes are better
scattered all round circumference than care-
fully marked out. Clean up tube and tin.
Replace in position without lid, solder to
bottom of tin. Pack saucepan cleaners all
round tube. Replace lid and solder both
lid and tube in place. It will be found
that the diameter of the tin obscures the
sights, so put in vice and flatten until satis-
factory. Give a coat of matt black paint,

The resulting silencer is light in weight,
stops crack of rifle and reduces noise very
considerably with normal cartridges, but is
not so effective with high velocity ones,
although it does reduce- noise.—P. L
STANLEY (Sussex).

SIR,—In reply to the query by A.
Lethbridge in the March issue. I have
heard that the following silencer was quite
effective. The silencer was made from a
tin about 2in. dia. and 3in. long, and is
really an expansion chamber for the gases,
so the size can be experimented with.
The tube of the tin assembly must be a
tight fit over the barrel, slotted at the top
to pass the foresight which also serves to
align the outlet to th2 rifie bore. The outlet

Siot

Foresight

Outter
Tube

Mr. N. Donw’s,
stlencer.

than the bullet

little
diameter so that the gases escape slowly.

1 would mention that it is possible that
a silencer may be illegal, a point which Mr.

Lethbridge should first check.—N. DoN
(Lancs).
absolute zero (—273°C.). The Russian

should be more

rocket recorded s0°F! So what?>—F. O.

BrowNsON (Beds).
FOR THE MODEL MAKER-————

THE MODEL AEROPLANE
HANDBOOK
Construction and Principles of all Types
13/- (13/7 by post)
MODEL BOAT BUILDING

Constructional details of Model Sailing
and Power Boats.
5/6 (5/9 by post)
THE HOW-.TO-MAKE-IT
BOOK
13/- (13/9 by post)

From George Newnes, Ltd., Tower
House. Southampton Street, Strand,
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NEWNES PRACTICAL MECHANICS

WQOLF POWERED MIXER FOR CONCRETE, ETC.

OLF ELECTRIC TOOLS

LTD. have introduced a rotary
mixer for concrete, mortar, seed,
compost, fertiliser, etc. It can be
powered by the i Safetymaster ” or
“ Quartermas:er > home power unit,
or alternatively the Wolf OKz2c or
KG2c industrial in. electric
drill, Known as the “ Rota-
mix,” Set No. 125, it is in-
tended for small-scale mixing
for poultry farmers, handymen, smallholders,
jobbing builders, etc.

The unit consist of a welded steel frame
‘assembly which incorporates two shafts to
which are affixed kpurled rubber rollers
giving a friction drive to the 243in. X
14in. mixing drum, The drive is trans-
mitted from the power unit via a reduction
gear-box—the power unit is fitted by means
of a quick release wing nut. Capacities are :
one bushel for dry-mix materials, 2 cwt. for
wet-mix materials. The price is £9 18s, 6d.

There is a mobile conversion pack. con-

Solid Lubricant

HRED-GARD Solid Lubricant is now
available for domestic use. It was
originally conceived as a lubricating and high
temperature anti-seize compound, for use by
the engineering industry, but domestic uses
include application to garden shears, garden
machinery, pipe threads, cycles, motor cars,
oil heating equipment, water taps, cocks and
valves, wood screw threads, door locks,
latches and rising butt hinges.

Thred-Gard is a highly concentrated com-
pound and need only be used sparingly. It
can be applied with a brush, or even a match-
stick. It is marketed in 130z. tins selling at
3s. 9d. each. The makers are Crane Packing
Ltd., Slough, Bucks.

Selecta Rotoform

’I‘HE photograph below shows the appear-
ance of this tool which is intended to
be used with the Selecta drill or any other
popular drill. It is designed to eliminate
tedious filing, sinking and rebating and can
be used for work on wood, asbestos, hard-
board, etc. Its uses include shaping irregu-
lar areas, for housing, bevels or straight
planing. The price is 14s. 9d. and the
makers are Selecta Power Tools Ltd.,
Hampton Road West, Hanworth, Feltham,
Middlesex.

The Selecta Rotoform.

The new rotary
nixer.

sisting of wheels, axle, stde handles, etc.,
for those desiring a mobile model, rctall
price 45s.

A New Cutter

S can been seen from the illustration,
this novel cutter is essentially a plastic
holder for a standard razor blade, allowing
paper, card, string or tape, rubberised and
plastic sheeting, etc., to be cut easily and
safely. The design is such that it can be
carried in the pocket or handbag without

Insert blage

The ¢ Snippy ™ cutter.

Blade replacement is quick and
simple. The price is 3s. 11d. from shops
and stores. The makers are Melody
Products (Plastics) Ltd., 57, West Road,
Westcliff-on-Sea, Essex.

Casco Contact Adhesive

EICESTER, LOVELL & CO. LTD,, the
manufacturers of Casco Synthetic
Resin and Casein Glues, have introduccd a
new adhesive—Casco “ Contact.” This is a
no-pressure /impact adhesive giving an excel-
lent bond between a wide variety of
materials (glass, aluminium, leather, P.V.C,
wood, cork, cloth, etc.).

'I‘w0 snzes are available—a small and large
tube—each in an appropriately sized pocket
container. This is the answer to the mislaid
tube. The pocket has a hole already punched
in it so that it can be hung up in a handy
place in the kitchen, the workshop or the
garage. The small size costs 1s. and the
large size 1s. 9d. from most ironmongers.

danger.
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New qula Humbrol

THIS plastic enamel is completely lead-
free, an advantage in connection with
children’s toys. It is particularly recom-
mended for metal, plastics, cardboard, glass,
pottery, wood and plaster models. s

The enamel is packed in sizes from minias
ture plastic capsules to full gallon tins; it
will withstand boiling water, petrol and oil
and can be used for exterior painting. It
covers in one coat.

It may also be used in lieu of colour dopes
on flying model aircraft, is lighter in weight,
and only takes an hour ’to dry. New formula
Humbrol is proof against model diesel
fuel. Not being highly inflammable, it does
not need the special fire precautions.of cellu-
lose dope.

Six intermixable colours in capsule form
cost 1s, 3d. Convenient kits, complete with
brush and palettes, cost 3s. and 8, 11d. A
Loz, seamless tin costs 8d. (gold 1s.). It is
available from model stockists, cycle shops
and leading hardware stores.

‘Surpans” Price Change
THE price of ‘ Surpans” spanners has

changed from 19s. 6d. to 22s. for a set
of six spanners (prices are now 2s. 4d. 9
ss. 8d. each according to size).

New Spraying Machine
ESSRS. DAWSON, McDONALD &
DAWSON LTD., Compton Works,
Ashbourne, Derbyshire, have produced the
Compton D.P.F. spraying machine as
general purpose equipment for the work-
shop, factory, professional decorator and
farm. The outfit is supplied complete with
4 h.p. 220/250v. 50- -cycle A.C. motor, high
eﬂ‘icxency quart capacity spray gun with four
interchangeable spray caps, 2oft. air hose
and connections, 18ft. 3-core cable, tyre
inflator adaptor hose, operating instructions,
spar¢ parts list and fibreboard case fer
£33 195. 9d. A 2-gallon capacity pressure
feed container and parts for
converting spraygun to pipe-
line type cost £9 12s., and
a trolley is available' for
£4 15s.

D.P.F. spraying
: machine.
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SALES AND WANTS

Advertisements,

together with remittance, should be sent to the Advertlsement Dlrector. PRACTICAL MECHANICS, Tower House, Southampton
Street, London, W.C.2, for insertion in the next available issue.

PERSONAL

MAKE EXTRA MONEY AT HOME

London's latest fashions. Most people would
like the chance to get to London to choose their
new clothes. If you become a spare time agent
for FREEMANS, you can save yoursel] this
journey. In FREEMANS 4,000 item catalugue
you will find something for everybody. All
Koeds on approval and on credit terms, and
generous commission on all your friends’ and

relations' purchages- Write to Dept, 339,
6. FREEMANS (LONDON 5. W.% LTD.,
Lavender House, London, S.W.9.
HOLIDAYS

ANOE HOLIDAYS.—Hire a Canoe

for your summer holidays. Single
and Double types.  Brochure, etc.,
from: E. Barker, Dept. M. Calder
Glange Mytholmroyd Ymks

FOR SALE

LEXIBLE SHAFTS,
Wheels Ceramic.
Govt. surplus ;. s.a.e. for
Midgley, Hebden Road,
Keighley.
ELASTIC catapult, models, etc,
3/16in. round, 9d. yard, post 3d.
C, Blundell, 472, Alcester Road South.
Birmingham. 14.

(‘OMPRESSORS FOR SALE -—-Twln

Grinding
Insulators,

list.

Haworth,

Piston with tank, P
24, Single Cyl., £2 All y es
Motors., S.AE. gor list. Dept. P.M.9,

Wheemouse. 13. Bell Road, Hounslow
{HOU 3501.)
l, OUSE SERVICE ‘VlETERS credit
and prepayment; available
from stock. Universal Electrical,
221. City Road. London. E.C.lL.
lPPARATUS AND CHEMICALS.
4 Gigantic price reductions, Save
pounds! Special offers; catalogue
free Scientific and Technical Supplies
(Nottm.), Ltd.. 286, Alfred St.,
Central Nottingham.

GOVERNMENT  SURPLUS AND
MANUFACTURERS CLEARANCE

VACUUM  PUMPS. l}D\\ ARDS

.0. e
S, 1721 bore 47 x 3/16”
“ X 1" hore, 1.6 ea., i” x 1° hore.
2/-ea 21" % 1* bore, 3'6 ea.

NEWALL INDICATOR CII)CK
GAUGES. M'm. New, 35/-
GEARBOXES. Ratio 10-1 Ba]l race
mountings. 1 dia. spindle. 10/- ea.
HYDROMETERS. Acld. 3/- ea.
MIN. MOTORS. 4} v reversible,

totally enclosed. 5/- e:
NIFE CELLS. 12 v 3 amp.. 34" x 2§°
X 1° unused, 5/- ea., 48/- doz
PRISMS. Magnlfy!nz 13116 $4q. on
a usmhla frame, ters, §/- ea.
SRIALS. New. 3 element,
22/6 5 element, 2715 kR Co-ax. cable,
64, yvd. : air s 4. per sd
DIVAINS TOWER A(,l\ 250
80 mjamp. or stabilized 160 v. S()m/nmn
with 6.3 v. winding, 30/-.
KI-‘\S. Small 2/-

MORSE mediu\n
/- lar 3/6. Buzzers. 3/e
TORCII “Ul RN Ever Ready 3 5 v. o
16/- per 100, per

IlEADPllONI:S. Movlng iron, fow
impedance, B/- : high 9/-; balanced
armature, ']ow. 10 - ; high i5/-; mov-
ing coll, low y, 10’- per %alr.
I\E\ S\VI’I‘CIIES P 0. each
way 2/8 e

IN TLRNAL'IFI.I»I’IIONESYS’[‘E.\I 10

Une, automatic digl. Complete, £60.0.0.

.\IICR()\\ TTCHES. 2/-¢ea. 20'- per doz.
UJI-XZ'I' R BULRBS. 000

20/ 110 v, 1. w..
IIOPI\IVSO\ 3 H.P. 3 phase Elec.
motors. ball bearing.

(-ER.\IAN!U\I LR\STAL "DIODES.
&I\N l'l'(ll Pfexus AND TOPS. 5amp.
3 pin. metal cased, 5 - ea.
12-24 V.D,C. MOTORS., GEARFD.
Small and powerful. 4-8 r.p.m., 25/- ea.
Works from’ mains with sultable trans-
former and rectifier, i.e, 12 v., 16/~ ;
24 v., 30/- extra,
« SOUND POWERED TELEPHONE
UNIT. Neon indicator, bu:aer bu‘llgE -in

generator, self-contain X-
Admiralty, £5.0.0 per puir

DRILLS. H/S, 8/16° No. 2. M.T.S., 5/- ea.
VENNER SYNCHRONOUS A.C.

MOTORS. With gcax train, for clocks,
modeis, etc.. 12 6 e

RUBBER 'IOR(‘HL‘S Ex Cinemas,
less batteries, 3/6 ea.

ELECTRIC SLOT “ETERS. Operates
T days for 2/-, 30’- ea.

HUGGETT’S LIMITED

214, PAWSONS ROAD, WEST
CIROYDON. SURREY.

‘Focusin

FOR SALE (Continued) |

ABTRO TELESCOPE MAKING.”

Standard = Ramsden Push-in
Eyepieces. {in., iin., §in., focus. 35/-
s.a.e. list. Object Glasses from
10/6 . Evepleces from 15/6.  New-
tonian Mirrors, Diagonal Mounts,
Mounts, Tripods, Terres-
trial Telescopes and Microscopes. W.
Burnet. Grand Sluice, Boston, Lincs.

IN. PLANING and Rebating

Machines, 30in. overall. adjusb—
able cut, heavy ballraces, £67/6;
also 4iin., 5in.” and 8in. Planers ai
low prices. Combination Woodwork-
ing Lathes, heavy-duty ballraced,
£11/18/-.  Build your own circular
saw cheaply. New t) pe Circular Saw
Spindles from 37/6, full range for
Saws up to 30in. diameter; also Com-
bination Spindles for sawing and

planing. All machines - fully guar-
anteed: terms. Send 6d. for lists.
Generous terms to trade. Ortan
Lathes, Faleon Works,~ Costessey’

‘Norwich, Dept. P.M

T.V. AERIALS 25/6

for all L.T.A. Channels I
|
|

including Channel |1

For Outdoor or Loft, 3 Elemcnt
Haif Normal Price. P. & P.
Loft or Rod Aeraal 7/’ chd with

9 ft. Coax. P. & P, /3.
P.P. COMPONENTS LTD.
219, ILFORD LANE, ILFORD
ILF 0295

DISCs for
Mirrors.

IRCULAR GLASS
grinding Astronomical
Smoothed and edged, per pair with
abrasive 80, 180, 280, 320, 400, 600,
superfine finisher. Swedlsh Pitch
Wax, fine Rouge, 6in. x lin.,
8in. x lin. £3/15/-; 8in. x llin
£5/15/-, post paid. Money refunded
if dissatisfied. H. Gibbs, 75, Port-
manmoor Road, Cardiff, 5. Wales.

‘IUF’FLE FURNACES, 240v./1 kW..
A\ chamber 7Tin. x 4lin. x 3in..
hardening, metallurgy, 2, 000°F 37/6,
84in. x 4in. x 3in., 43/9. ** paytox.”
57. New Road. Rubery, Birmingham.

NODARK OVERLOAD CUT-OUT §WTICH 8/8.
This will stop the search for that illusive
fuse-wire and the annoyance of repairing the
fuse. Accidenta] crossing of wires or faulty
connections will automatically throw the switeh
of the Nodark cutting the current to
tnses. It now only remains to rectify the fault
and awitch on the Nodark. 200-250 v. maxi-
mum lond. 2-5 ampa. A fraction of the iist
price. P. & P.1/6. GENERATORS, 1/9, Less
brugshes. 24 volts, 3in. x 4in. P. & P. 1/9.
DUKE & CO. (Dept. H.5), l
421/3, Romionl Road Manor Park, E.12.
; ILF. 6001/3.

INE ART COLOUR PRINTS for
miniature picture® hames. etc
Sample selection and list, S.A
for list only. Rushy Meade Studlos.
School Rd., Blackpool.

I_ YPODERMIC SYRINGE, 2cc.

glass., with 2 needles, only 3/-.
post free. Spare Needles 2/6 per
dozen. Many uses, oiling, laboratory
work, etc. T. E. Dickinson, 12. Bath
Street, Liverpool, 22.

WANTED

Sheet Metal Working
HarDall Limited.
(Tel.: Luton

‘. ANTED,

Machinery.
Wingate Road. Luton.
52451-2.)

TOOLS

PORTABLE POWER TOOLS, new,
used, bought, sold, exchanged.
terms, Arthur Drysdale & Co. Ltd.,
58, Commerce Road, Wood Green,
London, N.22. (Bowes Park 7221.)

—_— _ —— l

WOODWORKING

OODWORKING MACHINES. Al
cast-iron constructed Comnplete

Saw Benches, " 7in.. £4/15/-; 8in,,
£5/10/-; 10in.. complete motorised.
£30. Planers. 5in.,, £12: Bowl Turn- |

ing Heads, £4: with 8in. Saw Tables.
£7/10/-. Lathes. £7/10/-. Combina-
tion ~ Lathes,  £10/10/-. Motors; |
Pulleys. Bells, etc. 12 months’

written and money refunded gnaran-
tee. 4d stamp for illustrated book-
let. James Inns (Engineers).
Marshall St..

AWBENCHES, 8in.
£9: Motorised,
Portable. £44. Planers, Bandsaws.
Lathes, Saw Spindle ‘and_ Planer
Assemb ies, Logging and Filrewood
Machines. Chain Saws. Engines,
Motors : deferred terms. Send 1/9
for handbook, catalogue and bargain

to 30in.. .from |
£13 : - Petrol

offers. List free. Beverley Products,
Sturton-le-Steeple.. 47, Notts. [

ELECTRICAL ’

ALL TYPES OF ELECTRICAL
GOODS at extremely competi-
tive prices, e.g.. 5 amp. Twin Cable,
35/- 100 yards; Lampholders. 7/- doz.:
5ft. Battens. 49/-; quality and imme-
diate despatch guaranteed. Request
list. Jaylow Supplies. 93. Fairholt
Road London. N.16. (Telephone:
Stamford Hill 4384.)

LUORESCENT LIGHTING FIT- '
TINGS for workshop and home.

Complete range from 5it. to 18in. |
(also circulars) at lowest prices any-

where. S.A E. for illustrated leaflets
and list of (Control Gear Kits.
callers welcome, We are fluores-

cent Lighting Specialists: E. Brill, |
Dept- 12 Northcote
London. S.W.11. (Battersea 8960.) |

BRAND NEW

BROOK ELECTRIC MOTORS
Single Phase, } h,p. 1,500 r.p.m. £7.10.0%
1 h.p. 1,500 r.p.m. £9.12.6
fhp.!OOO rp.m. £9.12.6

1 h.p. 1,500 r.p.m. £||.00
f h.p. 3,000 r.p.m. £11. {
Fully guaranteed by makers, approval
against cash. Carriage paid mainland. State i
voltage.
P.BLOOD & CO., |
ARCH STREET RUGELEY STAFFS. |

PECIAL OFFER.—B.T.H. Electric

Motors, { h.p., 1,425 r.p.m.,
230-"50v, AL, single phase, latest
type, brand new and ully guaran-
teed, £8/10/- carr. paid; approval
against cash. Many otheér sizes at
attractive prices. Send for lists. P.
Blood & Co., Arch St., Rugeley.
Stafls.

RADIO

Would you like to build a small
Bedside Radio working a Loud-
speaker from a fashlamp battery.
‘Transistors can do this. No mains
required. Simple to build. Send 8d.
_stamps_for notes on transistors und
Price List Components.

MORCO EXPERIMENTAL SUPPLIES
8 & 10, Granville St., Sheffield, 2.

DIODEL ELECTRIC MOTORS,
amazingly powerful: “Mini
Mo,” 9/6: ‘*Maxi Mo,” 13/6, post
free; 4} to 9v., uin. X 1iin., weight
14 o0z., 4/5,000 r.p.m. drives boat
propellers iin. and llln aeroplane,
5in. and 8in. Model Electnc Motors
(Dept. P.M.5), *“ Highland,” Alkring-
ton Green, Middleton., Manchester.

PATENTS

SET OF 5 WOOD BORING

BITS (Black & Decker)
Fit any drill—electric or hand type. Kit in
titted mol ease comprises 1%, 3/14°, 1°, 7/16'
158 3* shank, 7/6 plus 1/- carrisge.
SToP PRESS —New Attnchment which enables
you {0 use your drill to cat any shape 4,9
completie.
K.E.P, PRODUCTS ASHMEAD WORKS,
ASHMEAD ROAD, LONDON, S.E.8.
Callers uehomed—l’mmpt Postal Despuh:h.

A GOOD IDEA !
CAN MAKE MONEY FOR YOU:

LET US ASSIST YOU
PROFESSIONALLY TO SELL YOUR
INVENTION.

WRITE FOR FULL DETAILS.
PATENT DEVELOPMENT &
MARKETING CONSULTANTS
16 Gore Court Rd., Sittingbourne, Kent

Nottingham, f

HOBBIES

SEREN
RSTRONOMICAL SUPPLIES

Warehouse Road,

Stebbing, Dunmow, Essex
LQUIPMENT for ASTRONOVIERS
Mirrors, eyepieces, focusing mounts,
spiders, etc. Do- I- Yourself kits.

S.AE. for free details.

A STRONOMICAL TELESCOPES,
Grinding Polishing Kits, Mirror
Blanks Mummlsed Quartz-coated
Optical Flan. ete. s.a.e. for lists.
L. J. Mays & Co., 20, Clover Road,
Tlmnel]ey, Cheshire,

NEW GAS TORCH, === 1l
for town gas.

Better than a blow lamp. Two sizes

28/6 and 19/6.

Makes silver soldering and small
brazing easy. Particulars and ten-page
specialist instruction book free, also
prices of the materials. 3d. S.A.E,

G. M. VALE & CO, 55, Park
Road, Wellingborough, Northants,

Altrincham.

GILMOUR-VALE

[
L
H

HANDICRAFTS

]\ USICAL MOVEMENT . Spare
A Parts; all makes. Send broken
part for quotation. Gleave & Co.,
Albemarle Way, E.C.1,

MUSICAL
BOX MOVEMENTS

ONLY |3/~ POST fREE.
Kits from 21/- complete with movement.
Please send 3d. stamp, or call for new FREE
lustrated brochure. Trade supplied.

THE SWISSCROSS Co. (Dept. V),
202, Tuise Hill, London, S.W.2.

BIARQUETRY VENEERS, 12 assor-
ted veneers 5/-. post free: send
2d. for list. Frank Coles (Veneers)
76, Rivington Street. E.C.2

EDUCATIONAL
PPOINTMENTS ARE WAITING in

. _Industry and Commerce for
trained men. Special tuition for
.C.E. Also guaranteed coaching
for I.Mech.E, I.Prod.E. Soc. of E.,

Brit.ILR.E. Cnv and Gul]ds Manage-
ment, Secxetaryshlp. etc. - Write for
free book on your career to: Inter-
national Correspondence Schools, 71.
Kingsway (Dept. 521), London, W.C.2.

OW AND WHY " of Radlo and-

Electronles made clear by a
new, non-maths, practical way.
Postal instruction based on hosts of
experiments and equipment bullding
carried out at home. New courses
bring enjoyment as well as know-
ledge of this fascinating subject.
Free brochure {rom: Dept. P.M.12,
Radiostructor, 46. Market Place.

Reading, Berks.
. CIVIL
6.0.E. || Sivite

WRITE NOW for FREE GUIDE,
stating date and type of examination,
to the Registrar, (Dept. M.34),

MERCER’S
CORRESPONDENCE COLLEGE
69 Wimpole Street, London, W.I.

SITUATIONS VACANT

A M I.Mech.E., A M.Brit.LR.E., City
¢ and Guilds. G.C.E.. etc.. bring
high payv and security. ‘ NoO pass—
no fee ™ terms. Over 95¢¢ successes.
For details of exams and courses in
all branches of Engineering, Building.
Electronics. ete.. write for 148-page
handbook —free. B.LE.T. (Dept. 9678),
London, W.8.

{Continued on next page)
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(Continued from previous page)
MISCELLANEOUS

AQUALU‘NG and Compressor Equip-
ment, Ballraces and Mis-
cellaneous Items. Lists 3d. Pryce,
157, Malden R9ad, Cheam.
¢ FORTU'\IES in FORMULAS,” 900-
page American book of formulae.
American technical hobby and other
books covering every interest. Stamp
for lists. Herga Ltd. (Dept. P2),
Hastings.

BUILD YOUR OWN Refrigerator.
Everything to make Built-in or

Cabinet Refrigerator. S.AE for
Sealed Unit List and Scigmatic
Dlagram. or 1/- (refundable) Tor 32-

page catalogue. including details of
free 4 cu. ft. Cabinet Diagram offer.
purchase available. Debpt.
Wheelhouse, 13. Bell Road,
(Phone: HOU 35a1.)

Hire
P.M.5,
Hounslow.

PHOTOGRAPHY

LASGOW. If buying,
exchanging modern Cameras.
Enlargers, Eauipment. Tape Re-
corders, etc., for the best deal, call
or write to Victor Morris. 406. Argyle
+St., Glasgow, C.2. (Central 8958.)

XPOSURE METERS. Build your
owR Double-ranve Incident Light
Exposure Meter wl X 3Tmm,
photocell, /1.4 to f/32. 1/1.000th to
60 sec. film speed, 19 to 37 deg. B.S..
complete component kit 50/-: sa.e.
details, G.R. Products. 22, Runny-
mead Ave., Bristol, 4.

BELDOWS, Camera, Enlarger, Pro-

selling or

cess. Industrial Collapsible
Machine Guards. Beers. 4, St.
Cuthbert’s Road, Derby. {Tel.:
41283.)
RADIO
BUILD YOUR OWN HI-FI at
home! At last, for reasonable

cost—the chance to make your own
quality Hi-Fi Audio Equipment and
to gain the knowledge to service and
maintain it. Free brochure from:
Dept. P.M.20, Radiostructor. 46,
Market Place. Reading, Berks.

WATCHMAKERS

WATCH PARTS
For all makes of watches, tools. instruc-
tional books, etc. Special Kits for be
inners, Bend 6d. for * Super Bargain
atalogue.” T. G. L()ADI-ZR (Dept. B),
Watchmmakers Maill  Order  Service,
Milestone Road, Carterton, ~ O\I‘ovd

ADIES’ Rolled Gold Cocktail
Wateh Cases, 5/- each. Send
for list of Watch bargains. Gleave

& Co. Albemarle Way, E.C.1.

PEARL THREADING per return,;
satisfaction guaranteed, 8Send
lists. J. J. Lawson. 10, Victor
Bradford., 9. Yorkshire.

EARN to be a Watch and Clock
Repairer in your spare time and
earn extra money at home. We can
supply everything you need. at
unbeatable prices, including instruc-
tional books. Swiss watchmakers’
tools, watches. wa and clock
movements, lathes, cleaning machines,
all spare parts for watches and
clocks, etc. We also have a fine
selection of musical hox movements

far

and kits. Send 9d. P.O. for bumper
bargain catalogue. The Watch-
makers  Supply Company  {Dept.

P.M.), Carterton, Oxford.

HOME BOAT BUILDING

I“ASY TO FOLLOW KITS to build
a Boat at home—for Cabln
Cruisers. Runabouts. Canoes, Prams,
Dinghies and Enterprise  Sailing
Dinghies. Brochure from: Wyvern
Boats {(Wessex) Ltd . Milborne Port,
Sherborne,

FIBREGLASS

PLASTIC UNITS

Experimental Glass Fibre Uniz, 14/9.
Plastic Metal for Gear Casting, Plastlc Dies,
etc., 14/3 Porcelain-hard Cold Setting
Finish for food preparation surfaces, baths,

washing machines, etc., 16/9 pt. in white,
cream, black. sky blue, red, clear and
aluminium. S.AE. for information lise,

price lisz, etc. SILVER DEE PLASTICS
{Dept. 3), Hartington, Staveley,Chester-
field. Derbyshire.

I
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‘““ ARGMOBILE ”’
ARC WELDING SETS

THE PEOPLE'S ARC
WELDER —ARCMOBILE “U”

£17 10 0

Including delivery.

complete self-contained Arc Welder
ﬁsing s‘t’.andard flux-coated electrodes of
14g. and 16g. 210/250 V. A.C. Mains consump-
tion 13 Amps. Welds sheet metal down to
9. and steel and fron section up to 3.16in.
thick in a single run. Heavier sections can
be welded by multiple runs (building up).
Infinitely variable.welding current by hand-
wheel. Maxsuxum w% di‘n% tf:urrlebnt 65 Amps.
Minimum 15 Amps. Weig
DLimensions 114n, high, 12in. wide 13in. long.

NEST OF DRAWERS

Overall size 77 wide
x 5% deep x 11”7 high.
12 drawers, each
measuring 37 wide x
4}" deep x 11" high.
Useful storage for
the engineer, motor-
ist and househoider
for " nuts, bolis and
small components.

Green enamelled.. £1. P. & P. 3/~

HARMSWORTH, TOWNLEY & CO.

JORDAN STREET, KNOTT MILL,
MANCHESTER, |5

TRANSFORMERS
FOR ALL PURPOSES
Well known makers Fully‘l.mpregnated
Pri d 2007250 volts.

ryp(?eharger 15a

16/~

21/-
25'-
48/-

Ba\:tery Charger, 2.5 a.
attery Charger, 4 &,
2.6.12v. Battery Charger, 7 a.
Instructlons with above
24v.2a.,21/-; 24v.44.,35-:
426 ; 24dv.8a., 62 6 Auw 0/11012“21

18/ 150
watts 25/6 ditto
300 watts, I-
500 \\a

Please add postage.
Many other Types.
Send for List.
OCEAN RADIO,
P.M,

Dept.
38, UPGATE,
LOUTH,

LINCOLNSHIRE,

!
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You Can income a

HANDICRAFTS
TEACHER

Experience not essential

Men who enjoy making things in wood
or metal can turn their hobby into a
permanent and _ interesting career,
Short hours, tong holidays and security
in a job you would really enjoy can
be yours if you become a Handicrafts
Teacher. Let us send you details
of the easiest and quickest way to get
the necessary qualification.

Wae definitely guarantee
“NO PASS—NO FEE "

H you would fike to know about our
unique method of preparing you for
one of these appointments write
to-day, and we will send you an
informative |44-page Handbook-——FREE
and without obligation. Mark your
letter '* Handicrafts Teacher.’
BRITISH INSTITUTE
| OF ENGINEERING
TECHNOLOGY
591, College House,

29-31 Wright's Lane, London, W 8,

GOVERNMENT
SURPLUS BARGAINS

MULTI-PURPOSE MOTORS. Low
voltage, with gearhox. 24 v. D.C., bat
¢ at 12 v. or lower., Two shafts,
5Aand 16 R.P.M. at 12 v., 6 and 24 R.P_M.
at 24 v. Op('ra!,c 3 sets of cams and also
plunger giving powerful lateral thrust.
Takes under 1 amp. Wonderrully versa-
tile motor. Fach 25'-, 1 2
1LOW VOLTAGE \IOTORG 6/12 v.
Each 7/8, post 1/6.

BATTERY (HARGING TRANS-
P()IK\II‘.RS 11 v. and 17 v. A.C. (for 6
and l? v. Charzing at 1 amp.). Each 17/6.

post

RI (‘l‘lFll-‘l'.S to suit above. Fach 8,

t 9d. (These transformers and rects-
ﬁ!:r:s will run above motors.)
FELEPHONE HANDSETS {two in
ceries with batt,ery make intercom.).
Fach 1786, t 106,
MAINS \()LT\II-‘TFI!S 0/300 v. A.C.
Fach 25/-, oSt -,
TRIPODS, 3Bin. long. Very rigid
‘not telescopic). Easlly adapt to camera,
ete. Each 12/8. post 2/6.
MOTORS, 200/250 v. A.C./D.C. F.H.P,
approx. 80 watss, High Speed. iin. shaft.
tConverted ex-R.A.F. motor generator
—power about equal 10 sewing machine

. motor.) Useful addition to workshop.

Each 30¢-, post 2/9,
Send 3d. stamp for fist of other mofors,
transformers, pumps, lamps, swilehes, ste,

MILLIGANS
24. Narford Sireet, Liverpoo!, 3.
Money Back Guarantee.

BOATS AND KITS

The Specialists e

® VENTURER @ WITCH
@ GREMLIN @ CHERUB

® ENTERPRISE @ WHIRLWIND
® G.P.14 ® P.B.K. CANOES
® GAZELLE ® P.B.D. 12

LARGEST STOCK OF BOAT
FITTINGS AND ACCESSORIES
iN THE MIDLANDS

Details on request Tel. NORthern 2193
CHAMBERLAINS

94- GERRARD STREET, LOZELLS,
BIRMINGHAM, 19

SERIES Il

‘NUCLEAVE PRESS

PUNCHES

Dealer or send for

Ask your Tool
decails to :—
Sole Monufocturers,

FITZNER LTD,

197-199, KINGS ROAD,
KINGSTON-ON-THAMES

‘“How fo fit
STEAM
TRAPS”

Unique guide to tbe correct selection and
installation of steam traps for mains
drnmabe, heating systems. process steam
units of all kinds ; wnciuding best conden-
sate-lifting installations. Concise directions:
clear illustrations. Copies free on request to:

SPIRAX-SARCO LTD.

(TECHNICAL DEPT.), Cheltenham, Glos.

R OGERS *"330ravors

Thread Gauges, 28 arms . . 49
Whitworth Screws, 144 Ass'td ... B/

H.S. Drills. 12 Assorted to 48 .. 448
Fibre Washers. 144 Assorted . 38
Meter Rectifiers. AC. toD.C. .. '3/9
Sclf Tap Serews. 100 Asso ted ... 8-

Copper Rivets. 12 doz. Assorted 1/4
Saw Bench Tops, with ball race
spindle, pulley, etc., 18in. x 10in. 59’6
Rectifiers. 6/12v. at 6 amps 18/-
Alr Jacks. 5in. stroke . 178
Winker Units, 6 or 12 voit .. 616
Mains Transformers. 18v, Gamp 35/~
Garnet Cloth. 4in. wide. Per yd. 8d.
Viotorised Water Pumps . 75/~
Circular Saws, 6in. 11/6: 71n 1'}/8 etc.
lnqtrunu-nt Cases, 12in. x 8§
U3

New

l’luts & Soehets 7 poi.nt /-
Telephones. New. Modern.. 6/~
Bevel Gears,  3in. & 2in. Pair 46
Races, Belts. Valves, Pulleys, Pumps.
Brass, Steel, Aluminium, etc.

May we send our fres list of hundreds of

interesting items? Stamp, please,

A " FERROUS” ARC WELDING AND
BRAZING SET will complete your work-

shon eguipment. For joining and re-
inforcing from approx. 26 s.w.g. up to any
thickness Mild Steel, Wrought or Malle-
able iron. Type F.M.65 Heavy Duty com-
plete with all equipment 190/243 v. single
ph. 10¢18 amp. (or domestic power supply)

delivered tree ex stotk,

{Cash or C.0.D)

H.P, Terms, lllns. leaflet—Manufacturers.
Ferrcus  Transiormers (MEC), Ltd,

Church Rd., Croydon, Surrey. CRO 8351/3

— e

AUTOMATIC (TIME) SWITCHES

New and reconditioned 15 day clock-
work and electric switches

from 35/-
Send S.A.E. for illustrated details (o'~

DONOHOE (TIMERS)
1 & 2 UPPER NORFOLK ST,, NORTH
SHIELDS, NORTHUMBERLAND

INTRODUCING A NTW

PORTASS S.C. LATHE

3fin. x 17in. Bncknnmd Bench  Lathe,

i with F: hplute, back-
pln(e, change uheeln, ete. Flat or vee drive,
£28.15.0d. Cash or terms. Hatisfaction guaran-
teed or remittance refunded In full. Ex Works.
Details, Dept. P.M

CHARLES PORTASS & SON
Buttermere Works, SHEFFIELD, 8

Printed illustrated instructions 1/6

TYNE FOLDING BOATS LTD.
206 Amyand Park Road, St. Margaret's, Twickenham, Middx.

BUILD YOUR OWN

CANOE
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Small Electric Motor Queries

RECENTLY I acquired a 12 v. D.C.
shunt motor taking 1.25 amps. and up
to 2 amps. on load. This motor ran
perfectly off a 12 v, battery but would not
start from an A.C, transformer and F.W.
rectifier. I also have another shunt motor
run from two I2 v. batteries 24/27 v.
2.4 amp, D.C. which behaves in the same
way. Please tell me what is required in the
rectified A.C. circuits to make the motor(s)
run satisfactorily.—R. Raw (Chester).

SSUMING that the transformer and

rectifier are in order it is quite likely
that the current and/or voltage output are
inadequate, especially if the motors are
started by direct-on switching or are started
against load. The mean D.C. output of the
rectifier on its rated load current may be
approximately 75 per cent. of the applied
single-phase A.C. voltage, and may be
appreciably lower at starting a motor. It
would appear that a transformer and recti-
fier of higher voltage and/or current rating
are required, the twansformer secondary
windings preferably being tapped for voltage
control.

Wire for Floor Heating

I AM considering laying a concrete floor
in a bungalow of about 700 sq. ft, area.
At the same time I would like to heat it
clectrically by means of insulated heating
wire fed through conduit embedded in the
concrete and spaced aboug 1ft, apart, Access
to the ends of the cenduit would be gained
by a covered trap runiing the length of the
bungalow on either side. Floor temperature
would be regulated by thermostat to around
65 deg. F. The loading would need to be
in the region of 12 kW, Please tell me
what kind if wire to use—J. W. Habgood
(Cirencester),
YOU could use Pyrotenax mineral-insu-
lated cable (Pyrotenax Ltd., Hebburn-
on-Tyne), or twin lead-sheathed heating
cable (Panelec (Great Britain) Ltd., 27,
Hatchlands Road, Redhill, Surrey).

Flue Building Materials

LEASE tell me the correct mixture of

sand, lime, cement and fireclay

employed in building flues, walls, etc.,
around Lancashire beilers.—G. Millar (Co.
Antrim),

OILER flues can be built with either

fireclay liners or in firebricks set in a
mortar composed of Fosalsil Moler cement
and sand in accordance with the manufac-
turer’s instructions. The Moler product
can be obtained from any good sized
builders’ merchant and it may be difficult
to obtain as it is a foreign product and is
stored in comparatively small quantities in
this country. It is advisable to use this
material rather than mix up a mortar of your
own which is uncertain and may not be
equal to the job.

Lenses for Terrestrial Telescopes
I WANT to make a terrestrial telescope

of 100X. or over, I am not interested
in coverage but in magnification though not
at the expense of definition,

P
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QUERY SERVICE
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.,

COOOO0OCCC0O00000)

CDCOO00000000r

Tower House, Southampton Street, Strand,
London, W.C.2.

OO0 OO0 0O0O00O00C00000

Could you give me the focal lengths
and diameters of the lemses required and
an_address where they may be purchased ?

What are the approximate minimum
dimensions for a ’scope of this power?—
P. Heenan (Belfast).

THE focal length of the object glass should

be 30in., diameter 2in. to.23in. It is on
the focus that the power mainly depends.
The O.G. must be of the highest quality
achromatic.  The Huyghenian eyepiece
should be made up of two lenses, one field
lens jin, focus X #in, dia. One eye lens iin.
focus, jin. dia., two erectors each }in. focus
e>x > LW L B> > <O |

M The P.M. Biueprint )|
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“IIFT.ALL-WOOD CAN‘OE. New.Series. No. | N

4s,
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10-WATT MOTOR. New Series. No. 2, ‘4s.*

COMPRESSED-AIR MODEL AERO ENGINE. ‘
New Series. No. 3, 5s. 6d.*

AIR RESERVOIR FOR COMPRESSED-AIR
AERO ENGINE. New Series. No. 3a, Is. 6d.

‘“SPORTS " PEDAL CAR. New Series. No. 4,
5s. 6d.*

~
"

<=
<

> <

<

F. }. CAMM’S FLASH STEAM PLANT. New
Series. No, 5, 5s. 6d.*

SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, 5s. 6d.*
ELECTRIC DOOR-CHIME. No, 7, 45.*
ASTRONOMICAL TELESCOPE. New Series.
Refractor. Object glass 3in. diam.

Magnification x 80,
No. 8 (2 sheets), 7s. éd.*

CANVAS CANOE. New Series.
DIASCOPE. New Series. No. 10, 45.*
EPISCOPE. New Serles, No. Il, 45.*

‘PANTOGRAPH. New Series. No. 12, 2s:*

COMPRESSED-AIR PAINT SPRAYING
PLANT. New Series, No. 13, 8s.%

MASTER BATTERY CLOCK.*
Blueprints (2 sheets), 4s.
Art board dial for above clock, Is. 6d.

OUTBOARD SPEEDBOAT.
1ls. per set of three sheets.
LIGHTWEIGHT MODEL MONOPLANE.
Full-size blueprint, 4s.
P.M. TRAILER CARAVAN.
Complete set, 11s.
P.M. BATTERY SLAVE CLOCK, 2s. éd.,
P.M. CABIN HIGHWING MONOPLANE.
Is. 6d.*
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No. 9, 4s.*
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P.M. TAPE RECORDER.*
(2 sheets), Ss. 6d.
The above blueprints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House, O
Southampton Street, Strand, W.C.2.
An * denotes constructional details are availob'e free ’
with the blueprints. A
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X Zin. dia. These last will be placed
convexed side towards each other (they are
plano-convexed) between the eyepiece and
the object glass.

The overall size of the instrument will be
aboutr 31iin, X 23in. dia.

Unmounted lenses can, we believe, be
purchased from Messrs. Broadhurst, Clark-
son and Co., Ltd., “ The Telescope House,”
63, Farringdon Street, London, E.C.1.

Faulty Circular Saw

HAVE a 12in. circular saw and find that
the ball bearings heat up and there is
a cracking sound. I have looked carefully
at the ball race and there is no trace of
broken balls. Can you suggest what may
be wrong ?—A, Gardinar (Lurgan).
THE fact that there is a sound coming
from the bearings indicates that some-
thing is wrong with them. Perhaps the
race is badly scored—a fact which is not
easily seen by a cursory observation of the
race, or the cage may also be worn and
broken.

You do not state whether or not you have
recently purchased this saw. If it is a recent
purchase, we suggest that the wrong bear-
ings are in place and there is a need for the
sclf-aligning type or the double purpose
thrust member.

To state precisely. how to adjust these
bearings without actually seeing the machine
is, of course, impossible as there are several
methods adopted for this work. We suggest
you write to the makers., Request an opera-
tor’s handbook stressing that you require
this to enable you to carry out routine
adjustments, or alternatively ask for a brief
drawing showing the spindle assembly.

We urge you to contact the makers before
proceeding further because we feel that you
may experience a bent shaft and perhaps a
broken saw while the machine is in action,
and this may cause a nasty accident. Unless
you can secure the assistance of a millwright
to make these adjustments this is the best
course to adopt.

Are you satisfied that the details for
securing the saw to the spindle are the same
as those supplied with the machine? Failure
to use these can often lead to excessive vibra-
tion and worn bearings.

Lost Wax Process

.J AM interested in the small-scale produc-
tion of castings using the *lost wax”
process.

I intend melting the wax pattern out of
the plaster mould using an ordinary house-
hold gas-oven. But to remove the last
vestiges of the wax it is necessary to raise
the temperature to about 700 deg. Centi-
grade for an hour, This will be incon-
venient—and expensive,

I am told that an alternative to this
second stage js to place the mouid in an
atmosphere of warm vaporised carbon
tetrachloride—which means, presumably, a
“ de-greaser.” Could you give me instruc-
tions as to how I can make one of these
of, say, about 4 cubic feet capacity? If
they are not expensive to purchase I should
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also be glad of the nmame and address of
specialist makers. I also imagine that !he
wax dissolved in the carbon tetrachloride
could be recovered by distillation; could
this be incorporated in the de-greaser
itself >—W, Barrow (0Old Portsmouth).
ONLY with extremely complex patterns

that form re-entrant pockets in the
investment from which wax cannot dra}n,
are you likely to encounter the difficulties
that you appear to be envisaging. More-
over, this is the case only under commercial
conditions. where the moulds must be pro-
cessed in closely-packed batches. If you
are using an ordinary gas-oven, there seems
no reason why you should not change the
position of the moulds several times to allow
the smaller and deeper parts of the .pattern
to melt and drain toward the orifice. Some
wax will. of course, be absorbed by the
plaster, but this' could be disposed of by
soaking the moulds in benzine or carbon
tetrachloride, and allowing the vapour time
to dissipate in a well-ventilated place before
casting.

If you think it worth while to adopt
vapour-phase degreasing, an effective de-
greaser may be made from an ordinary dust-
bin with an immersion heater let in, hori-
zontally, near the bottom. The solvent
should cover the immersion heater, and a
wire-mesh rack or shelf should be fitted an
inch or two above the solvent level to take
the work. The tank should be operated in
a cool place so that vapour rising toward
the top can condense on the side walls. It
seems unlikely that on your scale of working
it will be of any value to distil the solvent
to recover the wax; you would do better to
use the simple type of tank described. Equip-
ment embodying means of distillation is
used commercially and if you think the out-
lay justified you could get in touch with
Messrs. W. Canning and Company, Great
Hamp:on Street, Birmingham, who could no
doubt construct an installation suited to your
production requirements.

Compressor Operation
RECENTLY I purchased an air com-
pressor giving an output of 2} CF.M.
180lb. sq. in. Could you tell me what
r.p.m. and what size tank I require to use
it for paint spraying? The compressor has
two cylinders each having a bore of 1iin.
and 1lin. stroke.—R. Willis (Filton).
\ E suggest you operate this compressor
in the 550-880 r.p.m. range; the best
speed being found by actual practical usage.
A speed of 650 r.p.m. will, it is considered,
be found most suitable.

If the compressed air demand is fairly
constant a receiver need not be greater than
the volume of air delivered by the compres-
sor in one minute, but for intermittent work
it would be advisable to install a receiver
having at least twice this capacity.

Some authorities quote an air receiver for
intermittent work as having a volume of up
to three or four times the capacity of the
compressor in one minute, i.c., for the com-
pressor in question, a volume of between
s and 10 cubic feer.

Materials for the Arc and Spot
Welders

AM interested in the two recent designs
for arc and spot welders and would
like information on. where the materials
may be obtained.—J. B. (Chatham).
’I‘HE principal materials can bé obtained
from the following firms:—
Stampings: Joseph Sankey and Sons Ltd.,
Bilston, Staffs, Wire: London Electric Wire
Co. and Smiths Ltd., Church Road, Leyton,
London, E.10. Lcatheroid and Bakelite:
Attwater and Sons Ltd., Hopwuvod Street

NEWNES PRACTICAL MECHANICS

Mills, Preston; Mosses and Mitchell Ltd,,
60-68, Ironmonger Row, E.C.1.  Angle
Iron: Thos. W. Ward Lid., Albion Works,
Sheffield. Flexible Cables: General Electric
Co. Ltd., Magnet House. Kingsway, W.C.2.
Brass Rods: Ross Courteney Ltd., Ash-
brook Road, London, N.19. Copper Strip:
E. and E. Kay Lid, Queensway, Ponders
End, Middlesex.

Flange 1145 0ra, - %
51 k I '
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Dimensions of Perspex dome.

Perspex Dome

OW can I make a shade or cover in

Perspex to the dimensions shown

above with a uniform thickness of lin. or
3/16in. ?

What size sheet of Perspex would I
require ? How are the large dome-shaped
cockpit covers as used on helicopters made ?

When blowing and shaping Perspex I
understand that such shapes thin out at
the top (perhaps even break through) which
is something I want to avoid.—J. J. Brady
(Dublin).

THE forming of shapes by blowing can be

employed only for such shapes as arc
parts of spheres and would not be suitable
for the lamp cover you describe.

It should be possible to make the part by
one of the two following methods.

(a) By building up the shape from pieces.

Dowe/ quides 3 equally
spaccoy are :ufF/Z/'cnt A
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Perspex hardening before the final shape has
been attained, it may be reheated and flat-
tened before trying once more,

For successful results all operations should
be carried” out quickly once the sheet of
{)’erspex has been removed from the heating

ath.

A disc of Perspex 10iin. in radius should
be approximately correct for the blank. The
mould can be made of wood with all surfaces
highly polished. This is important as any
mark on the wood will be transferred to the
Perspex.

Injection Moulding
ASSUMING that it is not possible for
an amateur to manufacture simply the
type of plastic “ pressings ” such as are sold
for the construction of model cars, planes,
etc.,, could you give me the address of a
firm able to undertake small orders?
R. N. Laxon (Gt. Yarmouth).
THE model cars and other toys made from
plastic materials are not pressings but,
fmj ﬂ'ge most part, injection mouldings. In
injection moulding the material is heated
until it becomes almost fluid and is then
forced under extremely high pressure into
an accurately machined steel tool, within
which it solidifies almost instantaneously.
As these high-pressure injection moulding
machines cost several thousand pounds
apiece, the business tends to be in the hands
of specialist companies, and as a single tool
to produce. say, a model motor car is likely
to cost between £600 and £2,000, according
to the number of individual mouldings made
at each injection stroke, very large quantities

ml";l'sl[ be produced to make the process worth
wiille,

Terrestrial Telescope Queries

I HAVE constructed a 4oin.
Terrestrial telescope with

\

NN
NN\

a Huyghenian eyepiece and
its definition is good at ome
to two miles, but farther than
that the image becomes hazy,
‘although with the naked eye
the view appears to be quite
clear at six miles.

What is the likely cause for
this and what remedy can be
applied. The final image is
much magnified but, with
this length of focus, very
difficult to keep in view and
the slightest vibration causes

Turn on lathe

Using a double mould

The vertical portion is formed by wrapping
a piece of Perspex 36in. X 4}in around a
suitable former and making an edge to edge
joint using -Perspex cement. The top is
blown to shape and cemented to the vertical
part. If true edge to edge surfaces are pre-
pared and the cementing carefully carried
out, the joints will be practically invisible.
(b) The second method involves the use
of a double mould as shown in the sketch.
The Perspex is thoroughly softened by
heating in a flat dish of boiling water to
which a little glycerine or common salt has
been added (to raise the boiling point) for
about a quarter of an hour. It is removed
from the bath, wiped carefully with a soft
cloth to remove water droplets and then
placed between the two halves of the mould.
The mould is then closed using much pres-
sure, and held closed with “ G ” clamps.
After 10 minutes the form may be removed
from the mould and cooled thoroughly.
When removed from the hot bath, the
Perspex must not be at all “springy.”
Return to the bath if necessary and heat for
a further period. In the event of the

it to disappear.—H. G. Sibcy
(Lancs).
’I‘HE haze may be normal
weather conditions likely
at this time of the year. If; however,
you mean lack of sharp focus, at infinity,
then the distance between objective and the
other lens assembly needs to be slightly
reduced. You may also necd to try varying
the spacing between the other lenses, as their
exact focal lengths may be a trifle different
from that anticipated.

The shift of the image, with movement
of the telescope, depends only on the magni-
fication. Alternative assemblies, with the
same magnification, would have the same
difficulty. A rigia tripod is required for
large magnifications, for this reason, and
hand-held telescopes can seldom be more
than about 16X with convenience.

Information Sought

Readers are irvited to supply the requred
information to answer the following queries.

Fountain Pen Repa'r
CAN you please tell me of .an adhesive

suitable for repairing the broken barrel
of a fountain pen?—T. KrarNEY (Glasgow).
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WATSON’S
SPECIAL OFFERS

3. AP, 14/32v. 288 wat,ts £17.10.0. Carr 15/-

‘These are extremely nice charging se

slightly used, tested and with Three Months
“game-as-Makers ** - Guarantee.

CLOCKWORK MOTORS. Exceptionally
well made double %p in%motors taken from
Gun Predictors, 37/6. Post 3/-.
VACUUM FOOD CONTAINERS. 1}
Gallons with stainless steel interior. Size
27n. x 7jin. diam. Ideal for any food or
u uid st,orage in caravans, boats, etc.
NEW Price, 35/- each. Carr. 3/6. 80
1*Gallon size. PRICE 25{-. Carr. 3/-.
GOGGLES SPECIAL SAFETY TYPE
LY terable Glass lined chenlle,
5I9 DE LUXE TYP! Lined Chamois &
Foam Rubber, 7/9. Post 1/-.
INSPECTION LLAMPS. H.D. safety model
with waterproof glass cover and protective
.guard complete with 10 yards T .R.S. cable.
'NEW & BO! . 25/6. Post 2/6.
TRIPODS. Extremely fine units approx.
38in. long with adjustable brass cap complete
with leather protective-cap and carrying
sling. PRICE 12/6. Post 2/6.
PBISMAT TC TELESCOPES.
7 x 50 MAGNIFICATION, 57/6.
Post 2/6. These instrument,s
(,Bst originally nearly £40, an
were produced to finest optlcal
standards.
SMALL D.C.
MOTORS. 12v.
5.000 r.p. m.
APprox.
Jlln. x 1lin,

diam. Ideal
l‘Mor kthe Moglel
aker, -
Compzllet.e with 6-1 reduction gear, 11/8.
t

Hundreds of other Bargains available,
Send 6d. stamp for INustrated List.

EASTERN MOTORS

ALDEBURGH, SUFFOLK. ’'Phone 51.

CHEMISTRY APPARATUS

Send 3d. stamp for
COMPLETE PRICE LIST

Booklets:

s Experi-
ments” 1/2

“Formulas’

« Home
Chemistry ”
newed., 2/10

Post Paid.

BEcK (Scientific Dept. A)
60 HIGH STREET
Stoke Newington, London, N.16

s
8tin. 10 change wheels. Equipment includes
plate in rough screwed to it mandrel nose. 16] in. approx. between centres.

NEWNES PRACTICAL MECHANICS

GAMAGES

RENOWNED SCREWCUTTING BACK GEARED

PRECISION LATHE
35 in. x 16} in. approx.

Today’s Finest Yalue!

STILL £33

ONLY

Or 18 Monthly-
Payments of
Part Carr. & Plg. outside
our van area, 12/6 Gt. Britain,
plus 20/- for crate, returnable.
Brief details : Swing in gap
Catchplate and Extra Back-

39/6

Faceplate.

WILSON 2-in. TURRET JAW
PRECISION BENCH VICE

This vice is designed to cater for the needs of the
Model Engineer, Handyman, Jeweller, Watchmaker,
Optician, Printer, Radio and Television Engineer,
Car Owner, etc. The WILSON 2 in. TURRET JAW
BENCH VICE is immensely strong and weighs 5 1b.
1t is extremely versatile in its application and is therefore
indispensable in
or Laboratory.

and all awkward-shaped work.

If outside our van area, Post & Pkg. 2/9.

the Home, Garage, Workshop

Will grip tapered 59,6

GAMAGES, HOLBORN LONDON, E.C.I.

NEW!! Reliance § HANDYMAN

TWIST DRILL SHARPENER

A real boon go all users of Electric Drills
It enables the Handyman to obtain the correct angles and
rencw the cutting or business end of the drill by just a turn
of the handle. Can be screwed on a bench or doorpost or

be clamped to a table. Max. capacity +in. dia. 45,
-

drifl. 'Will save you ££s and avoid much hard
HOL 8484,

work:

Ifoutside our exiensive van areq, Post & Pkg. 2/6.
Gamages Tool and Motor Ac:estory List FREE
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HIGHSTONE UTILITIES

Ex-R.A.F. 2-valve (2 volt) Mlcropmme
Ampmleru, as used in ’plan tercom..
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 3/-. Useful wooden box
with partitions to hold amplfier, 2/- extra.
Amplifier, containing resistances, con-
densers, t,ransl‘otmers. switches, etc., but
less valves, 10/-, post 3/~. Hand Micro-
phomres, with switch in handle and lead.
5/6. Tannoy, /-~. Similar instruments,
moving coil, 8/6. All post 1/6. Mask-type
with switch, 38, post 6d. Throat Mikes,
5/- Mlke Buttons. {carbon), 2'-.

50 watts, 11/6, Standard Iron with adjust-
able bit, 200/250 v. 60 watts, 13/6. Heavy
Duty Iron, 150 watts, 18/8, all post 1/-.
These irons are guaranteed, and all parts
are replaceable.

\leters.—l) amp. 2in., m/c, 8/6 ; 25 v. 2in.,

8/- 150 v. 2in,, mjc, 10/- 35 amp.,
, 6/~ 4 iamp 2!111. ease

2,500 microamp movements, 9/~, post 1/6,
Bell Transformers.—These guaranteed
transformers work from any AC mains
giving 3, 5 or 8 volts output at 1

perate bulb, buzzer or bell. Will sup ly
Hgm bedroom or larder, etc., 9/-, post
lar Transformer but output of 4, 8 or 12
volts, 13 8. post 1/6.BUZZERS for use with
either the above or batteries, 4/3, po 5d,
G.P.O. ’l‘elc’ighone Hand Comb. Sets, 12/6.
post elephone Iand (xeneru.wr.
8/6 East 2/-. ephone Bell, 3/8, post Hl.
( cator Lamps, for use on
malns to show *live *’ side of switches, etc.,
2/8. post 4d. Neon Indicator, complete
with condenser, pencil type, with vest~
gocket clip, 7/8. post 5d.
al Sets. Our latest model is a real
radlo recelver, fitted with & permanent
crystal detector, Have a set in your own
room. 12/8, post 1/-. Spare Permanent
h. When ordered separ-
ately, 2/6; with clips and screws 2/10 post
3d, Diodes, 2/6. .0005 Variable
2/6, post 9d. lleadphones. bland new,
S. G. Brown, G.E.C., etc., super-sensitive,
23/- a pair. Headphones in Good Order
6-. Better Quaut), 7/8 and 10/-, Balanced
Armature %e (very sensitive), 13/6
Al post 1/8. w Sincle Earpieces, 3/
Bal. armature type, 4/6 (two o these wlll
make an intercom, set). Ex-R.A.F. earpiece,
2/6. post 6d. Money refunded 1! not com-
pletely satvisfied.

HIGHSTONE UTILITIES

58, NEW WANSTEAD, LONDON, E.l11.
New Mlustrated List sent on request with
2d. stamp and 8.A.E. Letters only.

MOTORISED
SAWBENCH

cast machined table, rise
and fall spindle, takes

saws up to 8%, depth
of cut 2§,

“ZYTO”
8//

147 x 147,

THOLS & MACHINES

s0
WOODWORKERS
METALWORKERS

PRICE £25-10-0 ILLUSTRATED
or First Payment 51/- AILS 1
and 8 Monthly Payments 6372 POST FREE New Hlustrated Cata-

togue of Tools and
Machinery for Wood
and Metal Work, Price
2/6. Refunded on first
order of 40/-,

S. TYZACK & SON LTD.
341-345 OLD STREET, LONDON, E.C.I,
SHOreditck 8301 (10 lines)

ON REPAIRS
TO CAR BODIES
PANELS, wmas

PMEN

Glass Flbre

DEMONSYRATED ON

I‘[V & “DO 1T YOURSELF"
EXHIBIT

All materials supphed separ-

ately. l]lustrated Booklet 2/6

Saveffs
with ‘

REPAIR

776

Post Free

post fre
Other  kits FORD 8/10 H.P.
12/6, 25/-, CAR BODY ISHELL AND
30/ -,
Plus Post Ready to a.asemble, £100,0.0.
2/-, 2/8, 2/6. Send for detll:llals't
stics
Westpole Motors Ltd. Dirivion
London, N.14

8, Trent House, 89, Bramley-rd.,
PAL 1.

THE ULTRA LENS RIDS PRODUCTION

This unequalled Whether youare manufacturing, buyingorselling,
electrlc magnifier there are occasions when you have to submit
is of the most some objects to a very close serutiny. At
modern design these times the ULTRA LENS becomes
and has proved indispensable.

its extreme Triple fenses ensure distortion-free

and sustained
usefulness  to
countless " indus-
erial  firms  en-
gaged on minute
examination of sur-
faces of every cons
ceivable object.

magnification and eliminate the
necessity for adjustment of
focus. The focus s
always perfect. .
The ULTRA
LENS achieves
a six-fold
magni-
fication

%

Please ask your local Tool

ina

Shop, jeweller, Optician, Scientific hhrnlt: E
Instruments, Stamp-Dealer, or fe fiota
which is

Werite for full particulars to shadowless.

THE ULTRA LENS COMPANY

17¢, Oxendon Street, London, S.W.1 Tel.: TRAfalgor 2055

NEW CABLES & HITTINGS

TOUGH RUBBER CABLES

Per yd. 25 yds, 50 yds. 100 yds.

1/044 Twin 6id. 12/8  22/¢ 43/4
1/044 3-core od. 73 313 60/8
3/029 Twin 8d. 59  28/6 55/9
3029 T. & E, 9id. 18/3 34/3 66/9
T:029 Twin f= /3 4%/8  93/10
7029 Y. & E. 114 31/6 9/9 118/2
7/044 Twin 171/-

11 46/-
Twin Lead, 50 vds., 1/044, 48/6 7/029 89,

VIR 50 yds., 3/029 12/- 7/029, 19/-. arth
Wire, 100ft., 11/-% 7020, 7/9. Twm
PVC ’I‘ransp. F'lex. 50 yds., . Twin
Twisted, 25 yds., 11/3 ; 50 yds., 21/-. 3

3-plate, doz., 9/ -.

Jnno. Boxes, Sml.,
Lge., doz., 13/-.

Switches, 1-way, 18,
2-way doz., 24/-. te Switches, l-way,
24/-; 2-way, doz., 80/-, Flush Switches.
1-wey, 18/-: 2-way. doz.. 24/- Ceiling
Cord, do.. 1-way, 5/-;

H
3/3 " 10 amp D.P. Insulated Sw fuse, @/-.
21 amp, Ironclad 2-way 15A. Spltr., 13/8.

30 amp. Ironclad D.P. Switchfuse, 19/8.
60 amp. Metal D.P, Sw. fuce, 49/-
Fusebds., Spltrs,, all types. Lamp B
15, 25, 40. 60 watt, 12/- ; 75 watt, 15/- 3
watt, 17/- ; 150 watt, 24/- ; 200 w: doz.,
30/-, Carbon Bulbs, 230 v. 16 C. P.. doz 20/-.
Immersfon Heaters, 3 Kw. 50/-.

Car Cable, 10 yds., 3/-; 100 yds., 25/=
Conduit and Fitbings, iin, and $in, Indusm-m]
Reflectors, Tubular Heaters, Fluorescent
Fittings, Time Switches, and all electrical
equipment. Full lists on request. Single
items supplied. Satisfaction guaranteed.
Terms : Cash with order ; carriage paid.if
over £5: orders of £20 or over less 5 per
cent. discount. Open daily, inc. Sat.,
9tol, 2to6; Thurs. 9tol. Callers welcome.

LONDON

WHOLESALE WAREHOUSE

165 (P.M.), QUEENS ROAD,
PECKHAM, S.E.15
Tel. : NEW Cross 7143 or 08%0
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Wl'/h'nsons@

Home Intercom
% Use it Anywhere
Y Installed in Seconds

- “% Room to Room
-D % House to Workshop

SET No. 5. TELEPHONE HAND SET as
fllustrated with sound-powered earpieces
and battery operated mouthpiece. Simply
connect two Instruments with twin flex
and e 11’, volt batvery in series. ‘‘ Press to
utton prevents waste of current
whust not in use. Two instrumems with
cords and plugs, 25/-, 6.
SET No. 7. Consisting of t,wo P.0. type hand
sets as illustrated with press-button in the
handle for ringing bell at other end. The
instruments are entirely sound-powered
and are supplied with two bells and batteries
with full instructions for lnst,alllng Slmgls
connect with four wires. 75/-,
Twin P.V.C. Wire, 3d. per yard. Twl P.V.C
Flex, 4d. per yard or single P.V.C. in 100 yd
coilsat 10/6 oSt 1/-.

9. MODERN DESIGN DESK
TELEPBONE with press-button on front
for ringing other instruments, Two com-
plete units ready for use—ideal for the
office, £8.17.8, /-

S.A.E. for complet,e list of ten available sets.

A

A7

50 Microamps 5 70/
250 jin. MC/FR 5b/-
1 Milliamp 2)in. MC/FR 35/-

5 5 2in. MC/FR 176
30 ot 2iin.  MC/FR 12/6
100 ¥ 2lin. MC/FR 12/6
250 . 2in. MC/FR 126
500 & 2in. MC/FR 25/-
5 Amperes D.C. 2iin. M{(FR 176
5 Amperes in. MC/FS 276
15 »” 2in, MC/FR 10/6
25 . D.C. 2iin MI/FR 76
30-0-30 ,, 2in. MC/FR 15/8
50-0-50 ,. 2in. MC/FS 12:8
20 Volts 2in. C/F8 10/8
40 2in. MC/FS 108
2} /FR 25/-

300 AC. in.
CROSSPOINTER METER with 2 separave
100 microamp movements, 22/6. Post 2/-.
XPELAIR EXTRACTION FANS. 7iin.
blades with baffle outlet. 190 -, carriage 7/6.
ROTFARY CONVERTER. Input 12 volts
D.C. Output 230 volts A.C. cycles, 135
watts. In fitted case with variable resist-
ance, 0/300 voltmeter, mains switch. The
ideal job for television where A.C. mains
are not available. Perfect condition. £10,
carriage 15/-. Special connectors 5/- per pair
GENERATORS ONLY 12 volt or 24 volt.
£8.10.o. carrlage 7/6.
BATTERY CHARGER.: Here
1s your chance to Igurchase a brand new
unit worth £40 ! 'or our_ special prlce
£17.10.0, carriage 20/-.- Specification :
Input 2001250 volts A.C., 50 cycles. Output
10 amps. 22 volts D.C. COntrolled by two 4-
position swltches for fine and coarse control
which enables 6 to 24 volt batts. to be

charged. Brand new with 0/I2 ammeter.
Fused A.C, and D.C.

VARIABLE RESISTANCE 140 ohms 2.4
amps, in ventilated case 10in, x 7in. stud

|

ty e, 35/-, carriage 7/6,
CUUM Brand

New. Tcu. ft. per min. 10 Ibs.

persq.in.at1,200 r.p.m.Rotary

with a 3}n, . very
powerful. Ideal for Model
Railway. 5/- each, post 1/6.
THERMOSTAT SATCH-
WELL 12in. stem 0/250 volt
AC/DC 15 amps A.C, 10 to
degrees cent., 25/-, post 216
SYNCHRONGUS MOTOR.
200/250 volts A.C., 60 r.p.m..
suitable for elecgllc clocks.

MOTOR. 200/250 volts
50 _eyel es with gear train driving 5
dials llloth .—10,000 hrs., 35/-, post 2/6.
MAINS MOTORS. Capacitor 230 volts
A.C. 1/40th h.p. 1,400 r.p.m. 55/-, post 3/-,
SMALL MO its 000
r.p.m. with speed govemor in end cap.
2in, x 13in., 1 /G, t 2/
TORS for the model maker.

GEARED M
small but powerfu] 12/24 volts A.C./D.C.
4/8 r.p.m., 35/-. post 2/6.

EARED IOTORS 220/240 volts A.C.

175 r.p.m. Torque, 15lb. in. Klaxon. £10.
carriage 15/-.
MOTORISED FUEL PUMP. 24 volts
D.C. approx. 400 g.p.h. made by Pulsometer
Englneermg Brand New, 55/-, carriage 15/-.

VARIABLE T KANSFORM SR, 230 volts
A.C. 50/60 cycles Output. infinitely variable
from 0-270 volts 9 amps. Brand new, £15,
carriage 12/6.
NIFE BATTERIES, Nickel cadmium, 6
volts 75 amps, crated and connected.
Alkaline filled. Brand new. £7.10.0. cge. 15/-.
BULGIN TEST PRODS, red and black re-
tractlng points with replaceable fuses, flex
and spa e terminals 5.6, post 6d.
BULBS. 6 v. 36 w. S.B.C. Double Contact,
12!- box. doz posc 1/-.

Send S.A.E. for latest lists.

LKINSON (CROYDON) LTD.

19 LANSDOWNE RD. CRO SURREY

Phans €10 0813 Grame: WILED CRAOYDON

NEWNES PRACTICAL MECHANICS

* High Accuracy
and Hitting Power

* Perfect Balance

% Robust Gonstruction

Ideal for teaching elements of shooting,
these pistols will give endless pleasure
to both young and old. Their accuracy
and efficiency, typical of all Webley
Products, makes them the finest Air

Pistols in the world.

Send
Sfor

detailed
Catalogue

The Worlaé Fvest
AIR PISTOLS

WEBLEY & SCOTT LTD, 28 Park Lane, Handsworth, Birmingham 21
Telephone: West Bromwich 2821

A

One of the Windsor

Group of Comy
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BATTERY CHARGER PANELS.

Metal panel 124° x 19 containing 20-40a.
2* scale moving iron meters. 2-16 position
rotary switches. Current carrying cap. 6 a.
1 mains, rotary on/off switch, and 2 heavy
duty var. resistances. 6a., 2ohms. Switches
and resistances mounted on rear of
with control knobs on front of panel. Welghc
17 1b.—too heavy for post. Offered at.very
low price of 12/8 ea., carr. & pkg. forward.

COMPASSES.

One of the finest nautical
inst.ruments madé — the
Type S02 Compass, ha?
dial diameter of 6°. The
card 2"“dia.,
which is fit-
ted 90° out
to port (le.,
90° error) is

panel

and number-
ed every 10
degs., ‘and
floats ;in
spirit. keep-
ing a lavel
keel
ever angle
the compass
{s inclined.
Prism sight mounted over dial. The com-
pass has anti-shock spring suspension.
Complete in strong wooden box. as illus-
trated, 9" x 9 x 10%, the tota] weight of this
is 113 1b. Price 19/, plus postage 3/-.

TWO-PIN PLUG AND SOCKET.

This plug has a locking device and once the
two portions are plugged together it is
lmpossible for them to come apart unless the

knurled ring is rotated on the socket.
Fitted with 18~ length of cable and new and
hoxed. Price 2/@. pius 1/- post. Suitable for
trailers, caravans, etc. 25/- per doz., post 2/6.

ARTHUR SALLIS <673 LTD.

93, Neorth Rd., Brighton. Tel. 25306

l""'—"'_"""_—"_""'""1

Build your own

L—_-—--—

At last ! Specially selected and designed
HI-Fl for your home at really reasonable
cost!

You save because you assemble every-
thing yourself following our step-by-step
instructions. You gain because you learn
about the equipment as you build and are
aple to service and maintain it afterwards.
Best of all—you'll have fun building it
and be thrilled with the finished instru-
ment which will bring you an entirely
new experiencein the enjoyment of sound.
No previous skill or experience is needed.
Post coupon now for fuli details, without

any obligation.

FREE BROCHURE
POST TODAY

-£17

EQUIPMENT {NCLUDES :
LUXURY CABINETS.
TOP QUALITY AMPLIFIER,
VHF/FM RADIO UNITS.
RECORD PLAYER.

TAPE RECORDER.

HI-FI SPEAKER SYSTEM.
TERMS AVAILABLE.

o RADIOSTRUCTOR

]

|

I

I Please send Brochure to :—
I Name

|

J

Dept. H.33, 46, Market Place, Reading, Berks.

LANGUAGE PROBLEM
SOLVED

By the Pelman Method

THE problem of Iearnmg a Foreign

Language in half the usual
time has been solved. The Pelman
method enables you to learn French,
German, ltalian and Spanish without
translation.

By the Pelman system you learn
French in French, German in German,
Spanish in Spanish, and Italian in
Italian. English is not used at all.
Yet the method is so simple that even
a child can follow it.

Grammatical complexiies are elim-
inated. You pick up the grammar
almost _unconsciously as you go
along. There are no classes to attend.
The whole of the instruction is given
through the post.

Send for the Free Book

The Pelman method of learning
languages is explained in four littlc

books, one for each language :
FRENCH SPANISH
GERMAN ITALIAN

(Also Courses in Afrikaans and Urdu)
You can have a copy of any one of
these books, together with a specimen
lesson, gratis and post free, by
writing for it to-day. WELbeck 1411
—— POST THIS FREE COUPON TO-DAY -

i Pelman Languages Institute,
130, Norfolk Mansions. Wigmore St.,
London, W,

Please send details of Pelman method

of learning :

French, German, Spanish, Italian
(Cross out three of these)
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The Bicycle’s Lack of Snob Value
YCLING is a young man’s sport, but
why is it? Why do so many of-the
young riders give up the game in
later years? One possible reason is the pre-
vailing opinion thess days that if a young
" man has not reached the position of being
able to afford to run a car or at least a
motor cycle by the time he is 30, he is
a social failure. Why is it then that the
man with a car is considered successful while
the man who prefers to ride a bicycle is
not? It seems that his social position is
judged by the transport he uses and, because
‘the bicycle is so cheap to buy and run in
comparison with a car or motor cycle, the
cycle user must be a poor man. This, of
course, is utter nonsense and the whole false
position is a result of the modern attitude
of “keeping up with the Joneses.”

Many office employers have this attitude
and manage to indicate to their staff, either
directly or indirectly that it is *“ undesirable ”
for them to ride bicycles to work, hinting
that some loss of face or at least a lowering
of their dignity is involved. It is true that
office clothing. is inclined to lose some of its
look of impeccability when the wearer has
ridden to work, but provided that spare
clothes are kept on the premises and the

rider manages to maintaia his standard of’

dress during office hours, some slight disarray
on arrival and departure is excusable.

This attitude of some employers may very
possibly be directly against their own
interests. The health giving factor of the
ride to work in the open air and the exercise
obtained should not be overlooked. The
common cold which causes the loss of so
many man hours during the winter is usually
caught as a result of travelling on crowded
public transport in company with flu-smitten
germ-spreading fellow workers. There is no
reason why the man who cycles to work,
even in the most inclement weather, should
catch cold from being exposed to the
elements, provided, of course, he is properly
protected by suitable clothing against wet
and cold.

This attitude of superiority where cycling
is concerned is not confined to the employer.
In some cases the motorist takes it with him
on to the road, but he is not entitled to
any oreference apart from the normal rules
of the road and the Highway Code merely
because of the greater size, value and speed
of his conveyance! He is merely another
road user who has chosen a different type of
vehicle. The cyclist, providing he is obeying
the rules of the road has at least as much
right to consideration as the motorist. In
fact, because of his vulnerability, he is
entitled to- more.
degree of protection are both less than the
motorist’s and in addition he has to keep
his machine balanced. These things make
him—in the same way as a learner driver—
entitled to courteous treatment by better
equipped road users.

This tendency to look down on the cyclist
because of the humbleness of his mount is
entirely mistaken. Many men ride a bicycle
for the exercise or for the pleasure it gives

His braking power and

THE CYCLIST
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the Editor, “THE CYCLIST,”
George Newnes, Ltd., Tower House,

Southampton Street,Strand, London,
w.C.2

Phone : Temple Bar 4363
Telegrams : Newnes, Rand, Londoa
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COMMENTS OF THE MONTH

them and may at the same time own cars
themselves. The late F. J. Urry was a fine
example of a man who rode a cycle almost
until the day he died, in spite of the fact
that he held a high position in industry
and was a motorist by necessity. He always
took his pleasure on a bicycle, rode it to
work and maintained that it was entirely
due to this that he enjoyed such an active
old age. It is a great pity that there are
not more men who have the courage of their
convictions in the same way as did F. J.
Urry. There must be a great number of
ex-cyclists who are still enthusiasts at heart,
but who are frightened away from active
participation by the snobbish attitude of their
neighbours and colleagues at work.

There is no loss of dignity involved in
riding a bicycle. Early in this century,
before the advent of the I.C. engine, cycling
was the sport of the wealthy and this was

at a time when people were much more
conservative than they are now. In view of
this fact, it becomes increasingly difficult
to understand how the present day attitude
came into being. But however it started,
the sooner the myth of the bicycle’s lack
of snob value is exploded the better.

Young Recruits to Cycle Racing

MOST of ‘the major sports in this country

have some form of nursery or other
and these are typified by the school cricket
and football elevens and college athletic
teams. From these, county teams are formed,
and, finally national schoolboy elevens can
be selected. Up till very recently cycling
has had no such nursery training younger
members of the sport. Attempts have been
made many times if the past to get schools
interested In cycle racing but without any
large scale success.

In 1957, however, members of the Kentish
Wheelers saw a report of the Schoolboys’
Championship of New South Wales in the
“ Australian Cyclist ” which had attracted a
field of 10,000. Feeline that this pointed

AMERSHAM , BUCKS - with its lorely Town Hall, s ola inns aud delighttinl red byrck boases.

the way to the formation of a cycling
nursery, the Kentish Wheelers promoted an
open event for riders between 14 and 16.
This led to other events and at the end
of last year an entry of over 150 was
received. This year official authorisation has
been received to stage an event to decide
the championship of London and the Home
Counties. If successful this would probably
be followed by a National Schoolboys’

‘Championship next year. What the final

result of this move . could be is open to
doubt,. but it could, of course lead to a
championship event which would eclipse
even the Australian Championship which
first inspired the organisers.

The Kentish Wheelers have gained many
new and useful members through this
scheme and if this idea were adopted by
other clubs and perhaps eventually by the
British Cycling Federation, the flow of new
blood would benefit
both the sport and
pastime of cycling.

An official scheme
and racing pro-
gramme for young-
sters organised on a
national scale by the
B.C.F. would have
a better chance of
being accepted by
education authorities

small club-
sponsored private
schemes with the
result that perhaps
cycling could obtain
a foothold in the
schools athletic pro-
grammes, T hus
many youngsters
who would have
perhaps turned to
other sports would
have their energies
and interest diverted at an early and most
impressionable age and perhaps become life-
long devotees. How .about it B.C.F.?

Lack of Bicycle Fiction

HERE have been a number of books
since the inception of cycling on its
historical aspect. Some were good, some
were bad, but surely it is now time for
the publication of a complete - history!
Many of the earlier books on cycling are
now very rare works indeed and an up-to-
date book would be of great interest.

Even more rare than books of cycling
history are novels with a cycling back-
ground, In the earlier days of the pastime,
H. G. Wells produced the very popular
“ Wheels of Chance,” and Jerome K. Jerome
wrote the witty “ Three Men on a Bummel.”
But what others are there? Surely the sport
and pastime provides an unparalleled scope
for adventurous writing, with all the roads
of the world as a background! It would
be interesting to see a list of novels written
with cyclists  and cycling prominently
featured.
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TOURING WITH THE
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Canterbury is one of the
largest hostels.” o=

Table tennis in the Common' Room.

ERE is a network of youth hostels

covering the whole of the British

Isles and in every part of these
islands it is possible for the cyclist to plan
a tour, working out the journey conveni-
ently from hostel to hostel.

The hostels are very varied in type. Some
are specially erected buildings of the pre-
fabricated type, some are - large ‘houses
which have been converted and others are
buildings of historic interest belonging to
the National Trust. The photographs on
this page show hostels which are represen-
tative of all three types. The accommoda-
tion and facilities afforded by individual
hostels vary a great deal, according to the
size of the building, Some of the largest
may have sleeping accommodation for a
hundred hostellers, while others can only
provide beds for a dozen or so. Every

hostel is thus an individual place. This
individuality applies also to the Warden
in charge of the hostel. His ability as a
manager and his wife’s ability as a cook
contribute a great deal to the efficient
running of the hostel and the enjoyment
of the hosteller.

Membership

The YHA. is non-profitmaking and
completely non-sectarian. Anyone who is
over five years old® can join. Juvenile
members are those between five and 16;
there is a junior membership over 16 and
under 2I and a senior membership of 21
and over. There are special provisions for
life, family and National Service member-
ship. You can join the organisation by
post, sending a stamped, addressed envelope
for an enrolment form to the Y.H.A. National
Office, St. Albans, Herts.

Facilities
Youth hostellers sleep iz dormitories,
which vary in size according to the hostel,

the overnight feé to members

is 3s. or Is. 6d. for juveniles.

Three course meals can be obtained at
many hostels—for breakfast, cereals, a
cooked dish and bread and marmalade with
tea. Supper is usually soup, a meat course
and a sweet, and tea. Lunch packets are
available, price Is. 3d. Supper and break-
fast are 2s. 6d. each. In addition to
providing meals, hostels have also a
members’ kitchen, where hostellers may
prepare their own food. Here, in
addition to stoves, there are utensils, etc.,
for self cookers’ use. A good many hostels

‘ What This Organisation Offers The Cyeclist

Book in Advance

Youth hostels are very popular, particu-
larly in the summer months and it is never
safe on summer week-ends to journey to a.
hostel without booking in advance. This
is necessary both for accommodation and:
meals. -

Rules

There are, of course, a number of rules*
which the member of the Y.H.A. is expected
to observe, but the majority of these are
merely matters of common sense and good
manners and are designed to protect the

carry a store of food for
members preparing their own
meals. There is always a

common room and a store for
bicycles.

Sleeping Bags
Blankets,

of course, are

(Left) At break-

fast.

(Right) The

historic  *“ Ciry

Mill ” hostel at
Winchester.

majority of hostellers from
being subjected to annoyance
from others, as well as to help
the warden in his job of run-
ning the hostel efficiently.

The bogey that is often
“ trotted-out ” by non-hostelling
types, that you are expected to
work for your keep, is not
strictly true. Every hosteller is
expected to do a small chore
before leaving, but this is
usually nothing worse than a
quarter of an hours washing
up, potato peeling or sweeping.

The Handbook
Full details of the Youth
Hostels themselves and their

Blackboys Youth Hostel.

supplied at hostels with the bed, but
members are expected either to carry with
them a sheet sleeping bag of an approved
type (this isolates the user completely from
blankets and pillow) or to hire one from
the warden of the hostel, on arrival, for Is.

amenities are contained in the

Y.H. A Handbook, which is

published annually and costs 9d.

The annual subscription is: juvenile

members 3s. 6d., junior members 7s. 6d. and

senior members 1§s. Life membership costs

£6 6s. National Servicemen may renew

their membership during service without
payment.

[V



Make tracks for
your Garden . . .

And make them ndw with dry,
sunshiny days ahead and the long
Jight evenings of summer. What
are your materials 2 Track
parts, a few lengths of wood, a
pound or so of mixed sand and
cement and whatever else your
ingenuity may suggest. So easy
is it to begin this boundless,
fascinating hobby.” And what
an attraction it will be, and how
your friends will admire ic!
There's twice the interest in a
garden that is served by a real
live working railway.

For further details write to :—=

BASSETT-LOWKE LTD.

21, Kingswell Street, Northampton

London: 112 High Holboran, W.C.|

Manchester: 28, Corporation Street.

Practical Motor Repair Manuals
Jor the Owner-driver . . .

For only 12s. 6d. net each these famous
PEARSON" books cover every aspect of
on-the-spot maintenance and repair—
fully supported by easy-to-follow dia-
grams . . . decarbonisation ; electrical
and ignition systems (including dia-
grams); fuel systems; gearboxes ; brakes;
clutches ; steering and suspension ;
lubrication, etc.

If you own one of these cars you
will find these books invaluable—
an investment to cut your running
and maintenance costs !

12s. 6d. net each
FROM ALL BOOKSELLERS

. . . or in case of difficulty use
the handy C.0.D. order form below

AUSTIN CARS, by T. B. D. Service—Covers models from 1932-—everything from lubrica-
tion to engine overhaul. Over 120 illustrations. 240 pages. 3rd Edition.

12s. 6d. net (13s. 6d. by post).
FORD CARS-—-A guide to models from 1934. Covers decarbonisation ; engine overhaul,
cooling system ; clutch and gearbox ; rear axie ; brakes ; steering ; etc. 133 illustrations
248 pages. 2nd Edition. 12s. 6d. net (I3s. 6d. by post).
‘M.G. CARS, by C. P. Davidson—A zuide to maintenance of M.G. models from the ** |’
Series 1934 to the current P}ditre Magnette and M.G.A. modeis. 119 illustrations and
wiring diagrams. 196 pages. 12s. é6d.net (13s. 6d. by post).
MORRIS CARS, by T. B. D. Service. Will enable the owner or repairer of Morris models
produced since 1934 to carry out ail the routine maintenance necessary for efficient running.
93 illustrations. 216 pages. 2nd Edition. 12s. 6d. net (13s. 6d. by post).
RILEY CARS, by S. F. Drake—Models from 1936, from the famous Nine to the 1956
‘Pathfinder. 82 illustrations. 200 pages. 12s. éd. net (I3s. 6d. by post).

ROVER CARS, by V. H. Watson.—A practical guide to the maintenance and repair of alf .

models from [934. Over 80 Hllustrations. 236 pages. -12s. 6d. net (13s. 6d. by post).
STANDARD CARS, by T. P. Postlethwaite and |. Walton—Models from 1936—an invalu-
able manual for both the owner-driver and garage mechanic. 118 ilustrations. 248 pages.

12s. 6d. net (13s. 6d. by post).
TRIUMPH CARS, by T. P. Posdethwaite (models from 1937)

12s. 6d. net (I3s. 6d. by post).
VAU XMHALL CARS, by F. A. Stepney Acres, M.l.Mech.E.—Easy-to-follow illustrations
simplify maintenance on models since 1933, vers top overhaul ; cooling systems ; fuel
and exhaust systems ; gearboxes ; clutches ; brakes, etc. |18 illustrations. 244 pages.
2nd impression. 12s. 6d. net (13s. 6d. by post).
WOLSELEY CARS, by D. V. W. Francis.—Covers all models since 1936. 127 easy-to-
follow iflustrations are used to support 192 pages of.text. 2s. 6d. net (I3s. 6d. by post).

ORDER HERE — -~ e e e e e e

l. Please send me cash on delivery the PEARSON motoring books ticked betow : |
| ... Austin Cars |
= ...... Ford Cars Name .....ooooepiiin. 74 :
l cieeee..MG. Cars . I
£ Address ... o7
I .Morris Cars : l
I . . I
...Riley Cars @
I JE =0t PIRITIR. Sespuene 8 |
I viceo....Rover Cars ‘3- I
l ........Standard Cars IR IR R RO R .PM May 59, I
| ..Triumph Cars = NOTE—Complete ond post_this form to €. -ARTHUR I
‘ PEARSON LTD. (Book Dept.), Tower House, South- I
I ...Vauxhall Cars ampton Street, London, W.C.2. Pay the postman on l
delivery plus normal C.0.D. charges. If you prefer not
' Wolseley Cars to pay charges send a remittance for 13s. éd. each title, l
]
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This model farm
cost less than 2’6

It was made from a half-crown tin of Sankey’s PYRUMA—
farmhouse, barn, implement shed, walls and gate—and there
was still plenty of this grand modelling material left to build
many more farm features, by simple methods described in the
Instruction Book (see Coupon below).

PYRUMA, plastic and ready-for-use, becomes stone hard after
drying or baking, and can be painted in natural colours. For
permanent modelling—

MAKE IT AND BAKE IT IN

Obtainable from your local Ironmonger or Hardwareman and many
Art Material dealers. ldeal for making—

Model Railway Buildings and Accessories. Harbours.
Ship Models. Airport Buildings and Features.
Houses. Bookends. Ashtrays. Animals and Figures.
Plaques, etc.

Post this Coupon today for your Instruction Book.

CUT OFF HERE
LU EELNAES Dept. P.M., liford, Essex

Established over o ?e_ntury
Please send ILLUSTRATED INSTRUCTION BOOK with full colour
pages, on Pyruma Modelling.

Enclosed Postal Order value 6d. {not stamps).
NATE (Block | attensy. . Sl B2 . . o... o . a0 mie. B0 . sl
AR RESEY..  co T IoL c<er . W s 2 oo o sl o oo o0 HRRH RS
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THE CYCLIST

Real Value

3l

PER OZ.

T OB ACCO

The
handy

man
about the

It locks on to work with posit

and garage.

IN TWO SIZES, 7”7 12/6, 10" I5/- FROM

IRONMONGERS, MOTOR AND MOTOR

CYCLE ACCESSORY DEALERS.

% Ask for a Genuine Mole Wrench and
look for the name on it.

If in difficulty write to
M. MOLE & SON LTD., BIRMINGHAM, 3.

until the release lever is touched,
vice, clamp are some of its many uses for Engineers,
Mechanics and especially the Handyman about the house
Have you 4 *‘third hand ”’?

May, 1959

There’s a versatile tool known by thousands the world
over as their ** third hand "’—the Mole Self-Grip Wrench,

ive grip to remain there
Super pliers, hand

THE

MOLE

SELF-G'RIP

WRENCH

UNRIVALLED IN ITS CLASS ' Bo DYBUILD'“G

For fast and permanent results in building a
well-muscled physique, backed up by strength,
there is nothing to equal

MAXALDING

The individually planned courses are conducted
by post to any part of the world and can be
carried out successfully under all conditions

LITERATURE

200 photographic
reproductions of pupils from 15 to 65 years of
age, the explanatory literature will be sent
without cost or obligation of any

The E.W. 2% in. x 10 in. lathe. Model “*A
plain lathe, £17 - Fully convertible
to back gear and screwcutting. Let us
quote you. We specialise in this lathe
and can still offer best credit terms. Al
accessories from  stock. Descriptive
pamphlet and lists, etc.  S.A.E.

3/8in. HIGH-SPEED SENSITIVE
POWER BENCH DRILLING
MACHINE
Price £6/10/- ne1 or 10;- Deposit and six
monthly payments of £1. carriage and
packing extra. (S.4.E)) for specification
and descriptive pamphlet.

DRILLS DRILLS DRILLS

Sets of Drills and Auger Bits in Wallets
and Cases. Competitive prices.  Send
for details. S.A.E.

WANSTEAD SUPPLY CO.

82 SNAKES LANE, WOODFORD
GREEN, ESSEX

NU-CHROME

This New Invention Re-
plates Metals, and gives
hard chrome finish. Motor
and cycle parts, household
utensils, etc.

Do Your Own
ELECTRO-PLATING
and Save ££€.
Complete Outfit 15'-. post
free. (Full money back

guarantee.)

L. A PRODUGTS

153, High St Eemhamsted Herts. | HIGHLANDS RD.,

l

stamina and speed,

of life.

FREE

Profusely illustrated with

request.

All Maxalding correspondence
sealed envelopes wilhoul any external advertising.

MAanDlNG SH PHERDSWELL.DOVER KENT

kind on

is mailed in
teenage ‘rupll showing
control and development of
the upper-back  muscles.

From Malifords Branches, your
local Too! dealer, or past free
direct from the makers.

COMPLETE YOUR
THOR HAMMER

SHIRLEY,

An essential tool for the Practical Mechanic, Craftsman,
Model Maker,
holder, Do-it-Yourselfer, in fact everyone who wishes
to use 2 hammer without damaging the part struck.
Can be used with safety on all metals,
plastics.
hard and one soft rubber face of I} in. dia,
strong ash handle.

TOOL KIT WITH A THOR

BIRMINGHAM

¢« JUNIOR *
THORLITE

A NEW RUBBER-FACED
HAMMER FOR THE
MECHANIC

Motorist, Fitter, Carpenter, House-

wood and
Comprises a light alloy head fitted with céne
and a

COMPANY

Tel. @

SOLihull 4695 (4 lines)

Huge Purchase High Speed Stee)
Tool Bits, hardened ready for use,
ersential to any lathe user. secure
your stock now as these are really o
good investment. 1/4” square, 2 1/2°
3 5,16 £q.. 3' long B/6

doz.. 3/8" sq.. 3" long, 12/~ d . 16"
£q., 3 1/2" long. 15/- doz Slx doz lots
less 10 per cent.

5,000 Taps. 1/8° to 3/8° dia..

Assorted Threads, suit M.E, or experi-
menter, mostly fine threads. twenty
assorted. 3/9.

One Ton Ground Silver Steel, 13°
lengths. 1/16” to 15/32" dja.. doz. assorted
lengths, 5]6.
orse Taper Shank
3/8' 1/2* dia.. worth
ft 19/- the three Also No. 2
T b nk End Mflls. 9/16%, 5/8°.
11/167. 3/47, 7/8" dia., 30'- the set. Secure
these now as at this ridiculous price
quick clearance is certain.

5,000 Ball Races, standard od.

1/8° bore. 1 30167, 2/- 4. 2h-
ye, 206 ; iz- 306 1 big, 48 each.
6 or 9 mm. - 1/- eac]

2,000 Hand Reamers, sizes 17/64°,
19/64", 5/16%, 21/64°. 3/8°, 7/16", 15732°
31/64"3/@ each, 22/6 the lot. Also
17/32°, 21/32' 5/8", 11/16°. 4/9 each, 16/~
the lot. Both lots. 35/,

Extra ﬁpocl.ll (nrb Grinding
Wheels O dia., 1/4°, 1/2°,

3/4” thick. 1/2° or 3.4' hole, 10- the
three, postage 2/-. Vajue over 30/-.
6 for £1. post paid. Ass. grits for tool
and cutter grinding. also 5° dia. dish
wheels. 1/2° hole. 4/9 each.

2,000 Smaill H.S., Twist Drllls. |
pprox. 1/32°-3/32°, 4'- doz. g
1/16'-114' 7/ per doz. Approx. /3272
15, /32'_ stx for 10/-.

Cirenlm st 1 dia
cuttmg V& o6, 35 " 7/16'- el whie
B.S.F.. also brass 2 thread ali
sizes and American NF 12/- per_set
of 5 sizes, 2 sets 22/6. 4 sets 42/6. Taps
to suit 12/6 per set. either taper or
second or plug. 1° dia. stocks 8/- each
2,000 blmu:nt Glmnl\ End ilis, ,
size 1/87. 5/327, 8716°, 7/32", 1/4°. 5/16"
15{- set, also 3/8°, 7/16°, 1/2* ditto, 12'¢

All Jtems brand new. £1 orders post
paid, except overseas.

J. BURKE

192 Basiow Rd., Totley, Sheffield
Inspection at Rear 36 Fitzwillinm St.,
Sheidield




Every photographer whe is sericusly
interested in obtaining the bhest
results needs a copy of the NEW

EWNES COMPLET
AMATEUR ..
PHOTOGRAPH

Edited by
M. LILLINGTON HALL

TH’S is a book designed to heip and interest every amateur 17 Architectaral Photography By Margaret F. Harker, F.LB.P,, F.R.P.S.
photographer, from the casual snopshotter who s :g Night Pll,notography ByBBemard Cithbert, A R.PS.
t to the expert who is explorin . Action Photography M. Lillington Hall,. M.A.
L '{.'f,:,sbeg'""'"g 8|Sy 9 the expe PINTTRE s el By Lancelot Vining, F1.B.P. F.R.PS.
w . 21. Telephotography -By Gerhard Schwanz A.R.P.S.
Completely up-to-date, it deals with all the newest and %)  Underwater Photography By Norman Lewis, F.R.P.S.
most exciting developments—colour (mdudmg processmg 23. Close-up Photography By -Gerhard-Schwartz, A.R.P.S.
and printing), stereo photography, ‘ available light*’ :22‘; ggcrme“t Coﬁv;ng By Gerhard Schwattz, A.R.P.S.
. otomicrography K
photography, photomicrography, underwater photography, By Douglas F. Lawson, ALB.P., ARPS., FZS. M.B.OU.
and many others, . 26. Stereo Photography By the Marquess of Ely.
CONTENTS o Abstrqct and :l‘rick Phot9g_raphy By Leonard Smith, A.R.P.S.
SECTION T—THE CAMERA AND HOW TO USE IT 28. Technique with the Miniature Camera
By M. Lillingtdn Hall, M.A. By Lancelot Vining, F.I.B.P., F.R.P.S.
Chapter SECTION IV—THE DARKROOM
The Camera Lens 29. Darkroom Equipment
2 Sl)uttpn ) By Val Drumm, A.I.B,P., AR.PS., M.BK.S
3. - Viewing and Focusing 30. Developing the Negative By George L. Wakefield, F.1.B.P., F.R.P.S.
4. Choosing a Camera 31. Negative Faults and Their Cure
SECTION II—FILMS, EXPOSURE AND LIGHTING By George L. Wakefield, F.1.B.P.; F.R.P.S.
5. Film Materials By T. L. J. Bentley; DIC, ARCS., BSc. 32. Colour Developing By George L. Wakefield, F.1.B.P., F.R.P.S.
6. Exposure By T. L. J. Bentley, D.I.C.,, A.R.CS.,BSc. 33. Prmt-in.g By Val Drumm, A.L.B.P.,, A.R.P.S., M.B.K.S.
7. Exposure Aids By T.L.J. Bentley, D:L.C.,"A.R.C.S.,. BSc. 34. Enlarging and Projection Printing
8. Light Filters By T. L, J. Bentley, D.LC., ARR.CS., B.Sc. By Val Drumm, A.1.B.P.,, ARPS., MBK.S.
9. Artificial Lighting Equipment By R. W: Unwin, ARPS. 35 After Treatment of Prints and Specml Prmtmg Processes
10. Flashlight Photography By R. W~ Unwin, A.R.P.S. By Val Drumm, A.L.LB.P., AR.PS, MBKS.
11. Electronic Flash By R:W-. Unwin; A:R.P.S. 36. Colour Printing By George L. Wakeﬁe]d F.I.B.P. ., FR.PS.
s ! Ph
R At aif]| Lighding . (qp Couck o;ol%faﬁllmbton Hall, M.A, 20 | Waki Ssl‘%gl'lON V—SLIDES FOR PROJECTION
SECTION HI—PICTURE MAKING 38. Pr?)jelgt’%ng a:: Viewing Slides S “aiah o F%yp(sl’\s]}.gng
13. = Pictorial Photography By Margaret F. Harker, F.ILB.P.; F.R.P.S. : - :
14. Composition in Colour " _By-M; Lilington Hall M.A. APPENDIX
15. Portraiture By Herbert Williams, F. R.PS. Notes ‘on Clubs, Examinations, Competitions and Exhibitions
16. Indoor Photegraphy by Available Light- Bibliography
By Bernard Cuthbert, A.R.P.S. Index
iy e e e QRDER HERENT S T e o

This entirely new work replaces the
famous AMATEUR PHOTOGRAPHY

O e e e Fititlia) Please send me Cash on Delivery ane copy of the new

NEWNES COMPLETE
AMATEUR PHOTOGRAFHY (30s. net)

30s. net
FROM ALL
#) BOOKSELLERS

e e e e e A e i L

l Send no meney now, simply complere and post this form to GEORGE NEWNES LTD.,
. ur in case of (ifficulty use the Tower Mouse, Southampton Stieet, London, W.C.2." You pay on delivery, plus mrmal

E : = : : l
| ;':,tm:ga::ey f:r a;lg:‘s 653" \ m '
400 pages - 64 plates * 30s. net! - :

€.0.D. Order Form on the right— | C.0.D. charges. (If you prefer
______ e e e e e s T el i)
# Practical Mechanics * Advice Bureau. COUPON
Published about the 30th of each month by GEORGE NEWNES LIMITED, Tower House Soulhampton . : - : 5
Street, Strind, London, W.C.2, and Printed in Engiand by W. Speaight & Sons, Exmoo: Street, London, W. 10, :;lt];l\schi%ut%o:llllse&‘e”r‘sllcz:‘(l;l:?ai‘:\?::l h::‘_yieg':;’ ell?i:‘“,‘?l'l‘ld“m‘;,s‘; lb"
So‘l,e Agents for Australia and New Zealand—Gordon & Gotch (A/sia), Lid. Sole Agents for South Africa OfaEs ' Hagioed a(ldrzssedgeﬂvclope’ mgﬂ ’alw b c;’dms;l_
and Rhodesia—Central Ne'ws Agency(}:ﬂseassu?girlo loné(aar\’t: (;n;.g;dmg postage) - For one year, Inland 20s. Practical INNechanics. May, 1959,




Free Guide — SUCCESS IN ENGINEERING

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

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
LI.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design
Ordnance Survcy Dr’ship.

Elec. Draughtsmanship
Machine B
Automobile ,,
Structural 4

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. Licences

BUILDING AND STRUCTURAL

LI1O.B. A.LAS. A.RS.H. M.R.S.H.
AMILPHE. AALPA. AF.S. A.R.I.C.S.
Building Construction Builders’ Quantities

Costs & Accounts
Surveying & Levelling
Clerk of Works
Quaatity Surveying

Carpentry & Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.

Gen, Cert. of Education
Book-kecping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.L.Hsg.)

Common. Prelim. Exam.
A.C.LS., A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
Health Inspector

Civil Service Exams.

BECOME A DRAUGHTSMAN—LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of
Engineering. Practical experience is
unnecessary for those who are willing
to learn—our Guaranteed ‘‘ Home
Study ” courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SEVENTY YEARS OF
CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING

{In associgtion with CHAMBERS COLLEGE—Founded 1885)
(Dept. 29)

14, HOLBORN, LONDON, E.C.|

SOUTH AFRICA: E.CS.A, P.O. BOX NO. 8417, JOHANNESBURG
AUSTRALIA ; P.O. BOX NO. 4570, MELBOURNE

*

FOUNDED 1885 - FOREMOST TODAY

present calling, or entry into a more congenial,

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 INTERESTING COURSES

70 SELECT FROM /
A.M.l.Mech.E., A.M.L.M.L,
A.M.Brit.I.LR.E., A.M.LP.E.,
A.M.I.C.E., A.M.LStruct.E.,
A.M.l.Mun.E., M.R.S.H.,
AM.LE.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

it S

> Free Coupon

To: NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29), 148-150, Holborn, London, E.C.1.
Please Forward your Free Guide to

NAME ....ccoovivvennernens B oO0CCR000000uP0R000 -
ADDRESS ...cccoinnrenee £o60055000000002000000 booc

My general interest is in : (1) ENGINEERING
gz) AERO - (3) . RADIO (40 BUILDING
5) MUNICIPAL WORK

The subject of examination in which I am especially interested is

(Place a cross against
the branches in which
you are interested.)

LI L R L L L O L A L A L R A L A Y

— O S S o S S G S S S e DR G S S e —

To be filled in where you already have a special preference.
(2d. Ifs!amp only required if unsealed envelope wused.)
- — ~—




