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Li/RENTS
PLATING WITHOUT ELECTRICITY

APPARATUS FOR ELECTRO-STATIC
EXPERIMENTS

MAKING A SWING BOAT
AN ARTIST'S SKETCHING DEVICE
A PORTABLE TAPESTRY FRAME

THE MARTIAN ATMOSPHERE
RESTUDIED

WIRING A HOUSE FOR ELECTRIC
LIGHT

MODELLING A TUDOR SHIP



Cut
production costs

with TERRY
Wire Circlips

(Square Section)

No? Well, it would take all the pages of this
magazine-and a lot more-to show in full the
immense range of TERRY'S ASSORTED
SPRINGS in all their variety-compression, ex-
pansion, heavy, light, long, short, any gauge you
want. But in our BOXES OF ASSORTED
SPRINGS you'll certainly find the very spring
you've been looking for. Why not let us send you
our full illustrated list of BOXES-post free?

HT23A

We make
first-class

flexible Shaft
too.

Interested in Spring Design? Send for 'Spring Design
and Calculations'- Post free 12/6

TERRY'S
ASSORTED SPRINGS

HERBERT TERRY & SONS LTD. REMATCH, WORCS
(Makers of quality Springs, Wireforrns & Presswork for over 100 years)

No. 757.
Extra Light Compression, 1

gross Assorted, A" to 1", 1" to
2" long, 27 to 20 S.W.G.

15/- each.

No. 758.
Fine Expansion Springs. 1

gross Assorted lt" to r, r to 2"
long, 27 to 20 S.W.G. 15/- each.

No. 753.
3 doz. Assorted Light Expan-
sion j" to 1," diam., 2" to 6"
long, 22 to 18 S.W.G.

10/6 each.

No. 98A.
3 doz. Assorted 1" to 4" long,
1" to I" diam., 19G to 15G.

5/6 each.

No. 388.
I gross Assorted Small Expan-
sion Springs. r to 11". 18G to
21G. 0/6 each.

No. 760.
3 doz. Assorted Light Comp-
ression Springs. 1" to 4" long,
22 to 18 S.W.G., i" to)" diam.

6/6 each.

No. 1024.
20 Compression Springs

lr long. k" to 1" diam., 24G
to 18G, suitable for cutting into

shorter lengths; and 30 Expansions I.)" to
12" long, 5(32" to 1" diam. 22G to 16G. 24/- each.

TALBOTBLUE
LAYOUT FLUID11111*''

SIMPLIFIES
MARKING OUT
Durable, yet easily removed

X As used by many big
engineering firms

Available throu7.11 most engineers'
merchants and model making

shops

TALBOT TOOL CO LTD Telephone : HOP 3722

Sales Division : 87 BOROUGH HIGH STREET LONDON S.E.1.

MUSCLE MECHANICS
The human body is the most wonderful of all
machines and made of the most responsive
material with which it is possible to work. You
can make the body mechanically perfect, increase
its size and alter its shape to achieve improved
proportion, by the application of the method
known as MAXALDING.

ABDOMINAL CONTROL
Control of the abdominal muscles, as demon-
strated by the postal -pupil (left) ensures internal
fitness with freedom from constipation, indigestion
and obesity.
Control and mobility of the upper -back muscles
shown below will ensure good posture and
increase lung power.

PERSONAL POSTAL COURSES
Maxalding courses are conducted by post
and are planned and supervised by an expert
to meet the exact requirements of the
individual pupil. Courses for general fitness,
increased strength, muscular development or
athletic training can be arranged.

FREE ILLUSTRATED BOOK
Explanatory literature containing scores of
photographic illustrations of pupils from
15 to 65 years of age, including world
champion performers, will be sent WITHOUT
COST OR OBLIGATION on request. All
Maxalding correspondence is conducted in
sealed envelopes free from any external
advertising matter.
MAXALDING P M 5 SHEPHERDSWELL,

DOVER, KENT.

SEND FREE MAXALDING BOOK TO :- (PM5)

Name Age

Address
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A FASCIAIATIN6 HOMY male
Simple t. Slavers/a

by means of
this 800

Lampshade making can give endless fun,

beautify your home and delight your
friends. There are 83 practical and easy -to -

follow illustrations and ideas to show you
how to do it.

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

SAMUEL JONES & CO., LTD.

Revd

BUTTERFLY BRAND

TYZACK'S " WIZARD " TOOLKIT

22in. Handsaw.
8in. Tenon Saw.
'Hammer.
Pincers.

Set of 4 Chisels in

some protective
hand -

plastic
wallet, J. CII in.

Footprint Wrench.
Bradawl.

A specially selected set of Tools
suitable for Furniture Making and
Repairing, General Household
Reconstruction & Decorating, etc.

Every Tool first quality and
Fully Guaranteed.

First jr 1
Payment L. 1-10-0
Nine Equal L I -8 4Payments
CASH
PRICE L I 2- 10-0

CONTENTS :
Adjustable Iron Smooth

Plane, American pattern.
2ft. Boxwood Rule.
Nail Punch.
Carpenter's Brace, set of

3 Bits. Coping Saw & six blades.
Beech - handled Screw- Metal Hacksaw.

driver.
Combination Pliers, Glass- Wall Stripper.

cutter. Putty Knife.

Wood Rasp.

joiner's Square, 6in.
8in. Level.

Hatchet.

FREE WITH EACH TOOLKIT. Handsome Cloth - bound
Fully Illustrated Instruction Book.

ALL COMPLETE IN STEEL TOOL CHEST WITH
REMOVABLE TRAY. OVERALL SIZE 21" x 8" x 8

S. TYZACK & SON LTD, SHORED..CH 8301.

341-345 OLD ST., LONDON, E.C.I.

ED
The finest Engines
for your models

Seven models available ranging from 0.46 c.c.
to 5 c.c. Every one individually tested to the
highest degree of accuracy and reliability to
ensure the greatest possible speed and perform-
ance for your models.
Suitable for model aircraft, boats or cars.

E.D. I c.c. " BEE "
BRITAIN'S MOST
POPULAR DIESEL
Over 300,000 sold.
Price £2.14.9. Water-cooled
model, 0.12.11.

The range also includes
E.D. 1.46 c.c. "HORNET " £2.15.11

Water-cooled model ... L3.17.10

E.D. 2 c.c. " COMPETITION
SPECIAL" E3. 3. 3
Water-cooled model ... E4. S. 2

E.D. 2.46 c.c. " RACER " /3.19. 0
Water-cooled model ... f5. 4. 8

All prices include Purchase Tax.

E.D. .46 c.c. "BABY"
The smallest of the
range. Price 42.15.11.
Water-cooled model
L3.12.II.

E.D. 3.46 c.c. " H UNTER " £4. 0.11
Water-cooled model ... E5. 7.

E.D. 3 c.c. " MILES SPECIAL "
LICI. 4. 3

Water-cooled model ... E11.16. 3
New illustrated list giving full details of all
E.D. ENGINES, RADIO CONTROL UNITS,
SPARE PARTS, ACCESSORIES, etc., free on
request.

Order from your model shop.

ELECTRONIC DEVELOPMENTS (SURREY) LTDO
DEVELOPMILL1 ENGINEELLS - GRAMS 2.

ISLAND FARM- RD. WEST MOLESEY.! SURREY) ENGLAND.
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FAMOUS TRANSMITTER
VIRTUALLY GIVEN AWAY

,

TABBY COMPLETE
,..

EQUIPMENT
Complete equipment for seeing in the
dark, as fitted to Army vehicles for night
driving, etc.. comprises : 2 infra red
radiators, adjustable binoculars, power
pack for 6 or 12 volts, control units and
inter -connection cables. Original cost The famous R1154N-unused but slightlyprobably around £100. Unused and in soiled and not tested. Covers 200-500 Kc/s,perfect order. £10, plus 10'- carriage and 3-5.5 Mes and 5.5-10 Mc/s. Has -uniqueinsurance. Mains power pack extra. ' click stop " mechanism (7 stops) and

Permits selected frequency to be held.
ENTIRELY returned to, etc. Hartley Oscillator, Power

......, RE -DESIGNED A.C./D.C.
MULTIMETER KIT

Amplifier. Keying. and speech. Wonderful
breakdown value. meters, relays,,switches.
Complete with valves -real bargain at

Measures A.C.;D.C.
volts andohms. All
the essential parts
including metal

29'6. Plus 10/- carriage.

- -
------,-,----- _,,_ 7------)

case, 21n. mov-
ing coil meter,

selected re-
sistors, wire
for shunts,
range selec-
tor. switches,calibratedscale and
full instruc-
tions, price

19/6, plus 1/9 post and insurance.

IP ,;
. ,4 

.`i
' ' f

II ":.
* --

,

--,..._

THE SKYSEARCHER
This is a 2 -valve plus metal -receiver
set useful as an educational set for be-

, ginner% also makes a fine second set
for the bedroom, workshop, etc. All

19Ranos
parts, less cabinet, chassis and speaker,
19/6. Post and ins. 2/8. Data free with
parts or available separately 16. 3-

101- deposit plus318 post and valve battery version also available
at the same price._

z--z-s., '........," insurance w 1 it
---.....1_, ... bring you the

---- AVO Meter No. 1. This ALL -MAINS AMPLIFIER
instrument, the pro-
duct of the famous

British firm, has a sensitivity of 10,000 r
o.p.v. and measures :-D.C. volts -0-1,000
(7 ranges), A.C. volts 0-1,000 (5
ranges), current 0-1 amp. (5 ranges).,
resistance 0-2 meg. (2 ranges). Complete
with test leads. Cash price £9,10.0 or

-,
l'! l

C,

10/- deposit and 19 weekly payments of
10/-. FREE GIFT. All ordering this
week will receive range extender. for
measuring capacity and inductance.

r
....-'

NOW 2 MODELS i
Turret Tuner .,

Brand new stock, not Powerful three -valve Mains amplifier,
surplus, with coils for Ideal for dances, parties, etc. Complete

Band I and III less chassis, cabinet and speaker (avail-
. complete withqf ... , valves. Model

able if required) -data 1/6 (free with parts).
Price 19/6, plus 3/6 post and insurance.

1 I.F. output
100t 33,38 Mc's.

Series heaters.,,, Model 2 T.F.r0 TUBE TESTER AND
REACTIVATOR

diagram, 79/6.
post and insurance

A'
t ."4.1,FiR output 16-19gfel1 N Mess. Parallel

-, 2, s heaters. With
instructions
and Mrcuit

With knobs 3,'6 extra,
2/6.

We can supply all
the main compo-
nents for making this
which will not only
Cathode Ray Tubes

will reactivate
with full in -

nr unit." test
but also

them, supplied complete
BEGINNER'S SUPERHET

structions. Price £3, plus 2i6 post and ins.
All the compo-
nents including
metal chassis. +111.

- ."'"!` TRANSISTOR
TIMER

valves, metal
rectifier, coils, All the parts for
tuning con- making transistor -
denser, etc.. etc b ised Enlarging
required to build
the "Beginners
Superhet " as

or Process Timer .,,

with construction -
described in 'the al details.

"Practical Wireless"
parcel, Price £3, plus

January issue of
are available as a
3/- post and insurance,

£2.10.0, plus 26
post and packing. .

BAND III CONVERTER MAKING A SOLDER GUN
Suitable Wales, A 7 -second sol-

'London, Mid- der gun of the
lands, North, imam...., type costing £3-£4
Scotland, etc. was described in
All the parts last month's issue. Only
including 2 EF80 two essential parts are
valves, coils, fine required. -(a) the transformer
tuner, contrast and (h) the push switch,
control, con- These we can supply at 13/6,

(Metal case avail-densers and resistors. plus 2/- post, The rest of the parts you will
able as an extra.) Price only 19;6, Plus have in your own " junk " box. Copy of
2/6 post and insurance. Data free with the article concerned given free with
parts or available separately 1,6. the kit.

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

Personal shoppers, however, can call at :-

42-46, Windmill Mill,
Ruislip. Middx.

66, Grove Itoad,I29.
Eastbourne

Shoed Green Road,
Finsbury Park, 8.4.

1 286, boucles Road
Croydon.

Phone : RUISLIP 1780 Half day, Saturday. Phone . ARChlvay 1049 Phone : CROydon 6168
Hall day, Wednesday. Hall day, Thursday. Half day, Wednesday.

a model marine engine

OF HIGHEST QUALITY, AND PERFORMANCE

This latest addition to the famous
range of "Named" model steam engines is

the ideal power unit for model boats,
with a length of 20"and over, An extremely

lively unit with many refinements
including chromium plated windshield, heat

insulation and a complete lubrication
system. Price 45/- including P.T.

Maw
MALINS (ENGINEERS) LTD. 25-31, CAMDEN STREET, BIRMINGHAM, 1.

ON TERMS FROM MONDEX
BSR MONARCH
4 -Speed - _Autochanger FT/for building , c
into a FllF1 tr4 /Radiogram.
Brand new. Gii)
As advertised.
Guaranteed. Direct from B,S.R.'s
factory £9.15.0 cash or 25/- dep,
& 8 m.ps, of 251-. (PiP 4/-).
ALSO AVAILABLE -Amplifiers.
R.G. Chassis, F.M. Tuners, Loud-
speakers. Ask for lists.

THE NEW ' B & D' D.500 DRILL
Black and Decker's very
latest. Entirely re -designed
power drill with helical
gears and 10 geared chuck. lw
Smart two-tone finish. Runs at
2,500 r.p.m. Built to precision stan-
dards, yet costs only £6.19.6 or
from mondea, 10'- dep. & 8 ni. ps.
of 18/9. Suitable for B. ,b D. Tools
and Accessories.

WOLF QUARTER- 1) i-N.

f A
MASTER
A brand new tvpe of power '

',.:-...

unit of great power and _.
adaptability. Precision , -,,,,
engineered. Takes most S---', -..-,.'.

teed. £9.9.0 or 15/-dep. ,fs
Iii,

8 m, ps. of 25/-;

BRIDGES NEONIC' 1"
POWER DRILL
Improved version of the versatile
and very powerful DR2T unit, with n
neon indicator in circuit with
motor. 15/- dep. & 8 m. ps. of 21/- or 27.19.6 cash.

HOME WORKSHOP
TO BUILD A MODERN ,

lit,iNtSELECTA HOME -MASTER
Takes any standard 2' power iri::: -
unit or drill to enable a
wider range of jobs to be ;e
carried out, 30/- dep. and --"*.,.1,.
8,n. p$. of 3716 (£14.10.0 cash). - - . /' , rSELECTA POWER PAK ii.,,.
Very powerful unit for use ' V...,
with Home -Master. 20/- dep. ,;and 8 in. ps. of 27/- (110.9.6 ---,.... ^

cash).
The Selecta Home -Master can also be supplied
with Bridges  Neonio ' I' Power Drill or Wolf
Quartermaster if desired.

SELECTA 30in. LATHE
7/6 del). and 8 in. Ps. of 1119 (24.9.0 cash).
ACCESSORIES FOR ALL ABOVE MAKES

AVAILABLE ON TERMS
MONDEX LISTS FREE ON REQUEST.

BURGESS Electric BAND SAW
Fully portable,
Built-in 1/10 h,p.

-111, A.C. motor, will
intricatee 1 cuts, or

lirnolefondTilobnalty"Gsusaotries.:
4 through heavy

4.11.11,Pliiirejr.

ere
rageeraisael,

b'(v)no a bra sde -.

.4*- t'-1 . JP" fit)187.,6iidpeopsr..

of W-.

Pub w/SCOPING
,11;

5216 cash
or101- del).and 5 ni.,_
Ps. of 10/-.
Adjustable. No
200/250 v. A.C.

THE NEWEST
ELECTRIC

WSA
Improved de-
sign. More
powerful. Cuts
up to r in hard-
wood or soft
metal. Takesstandard
Eclipse Blades.
Built-in switch,
TV interference.
With 4 blades,

),Illii
\ ,

111'1-191l).'''s. ilD1Aa m 1 Atilt
1; r.f.z :r...roc...."-",I' --

PICADOR
th l''For use

for turning,
grinding,
dep. &.8 m. ps.
Accessories available.

Y ,

Ii ",...---

PUP
power drill units.
sawing, drilling.
with cradle. 15/-
of 211- or £8.0.0.

moofx
pRoflueI Sr.,

(Dept. PM/6), 5 Roswell Rd., London, E.C.1
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-NEW

AN
OR IMPORTANT

BOOK
about YOUR CAREER  HOBBY...

...SPARE TIME WORK, etc....

PRACTICAL DO-IT-YOURSELF COURSES

YOU CAN MAKE AND SAVE MONEY IN:-

RADIO & TN BUILDING & SERVICING

ELECTRICAL APPLIANCE REPAIR

CHEMISTRY  PHOTOGRAPHY

HI-FI EQUIPMENT, ETC.
All the above special courses include practical equipment

as part of the training.

 Personal and Individual Tuition given by named tutors

All equipment yours to keep

 Courses for Beginner or Advanced student

0 "HIS MASTER'S VOICE",

COLUMBIA,

INSTITUTES ETC.

E.M.I. Institutes
is associated with

...IN ANY OF THESE SUBJECTS:-
Accountancy Maintenance Eng.
Advertising Mathematics
Aeronautical Eng. M.C.A. Licences
A.R.B. Licences Mechanical Eng.
Art (Fashion Illustrating, Metallurgy

Humorous) Motor Eng.
Automobile Eng. Painting & Decorating
Banking Photography
Book-keeping P.M.G. Certs.
Building Police
Business Management Production Eng.
Carpentry Production Planning
Chemistry Radar
City & Guilds Exams. Radio
Civil Service Radio Amateurs
Commercial Subjects (C. & G. Licence)
Commercial Art Radio & Television
Computers Servicing
Customs Officer Refrigeration
Draughtsmanship Sales Management
Economics Sanitary Eng.
Electrical Eng. Salesmanship
Electrical Installations Secretaryship
Electronics Servo Mechanisms
Electronic Draughtsmanship Shorthand & Typing
Eng. Drawing Short Story Writing
Export Short Wave Radio
General Certificate of Sound Recording

Education Telecommunications
Heating & Ventilating Eng. Television
`Hi-Fi' Equipment Time & Motion Study
High Speed Oil Engines Transistors
Industrial Admin. Tracing
Jig & Tool Design Welding
Journalism Workshop Practice
Languages Works Management
Management and many others
Also courses for GENERAL CERTIFICATE OF EDUCA-
TION, A.M.I.H. & V.E., A.M.S.E., A.M.Brit.I.R.E.,
A.M.I.Mech.E., A.M.I.E.D., A.M.I.M.I., A.F.R.Ae.S., A.M.I.P.E.,
A.M.I.I.A., A.C.C.A., A.C.I.S., A.C.C.S., A.C.W.A., City &
Guilds Examinations, R.T.E.B. Servicing Certificates, R.S.A.
Certificates, etc.

PO ST T O CP iklf
To :- E.M.I. INSTITUTES, Dept. 144K, LONDON, W.4.
Please send, without any obligation, your free Book to:-

NAME

ADDRESS

Subject(s) of interest ..

(We do not employ travellers or representatives)
1C.118

AGE
(if under 21)

Wit's* 1
Without f equipment

*Delete as required
MAY; 58

The only /fame S'eady ael-ege rectr, Oy a ifAve4-ift.Y.8 ,rce.zatec'ae orgastaaecirx,.
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SUPER CHASSIS, 99/6
5 -valve 5,het chassis,
including an 8in.

fl speaker. 4 control
knobs, wavechange
included. Positions
for gram P.U. and
extension speaker,
4 wavebands. Mains,
175-560 m. (M.W.),
850-2,000 metres

(L.W.), 29-65 metres (S.W.I), 12-30 metres
(S. W.2). Chassis size : x 8in. x !Olin.
Valves included. INS. CARR. 5:6.

HOME
RADIO, 79/6
5 -valve (Octal)
superhet 3 wave-
band re-

cd'` ceiver Can
be adapted
for your
gram P.U.

at a little extra cost. A.C. Size :

9lin. x 20(in. x 1 11in. A.C./D.C.
Size : 9I in. x 181in. x I I lin or 9in. x
201in. x I2in. In attractive wooden
cabinets. INS. CARR. 4/6. Please state
mains and size required when ordering.
CLOCKWORK MECHANISM, 1/9
A perfectly engineered clockwork unit.
Ex-W.D. (type ROF(B)40SL). Can be
modified for use as a darkroom timer.
Clock or any mechanism requiring
activation. FREE DRAWINGS. Post
I'-. 4 for 5/-. Post 2/6.
IDEAL CHASSIS, 39,9

TERMS AVAILABLE
ATTRACTIVE EXTENSION SPEAK-

ERS, 29/9. Post 3/ -
Completely fitted with Sin.
P.M. Speaker, " W.B." or
" GOODMANS " of the high -

1 ,tge est quality. Standard matching
to any receiver (2-5 ohms).

Flex and switch included. Size : I lin. x
x 6)in. Money refunded if not satisfied.
Bin. P.M. SPEAKERS, 8/9. " Ideal Gift." Fit
one in your kitchen or cupboard door -NOW
At this price you can have one in every room.
Post 2!-. With O.P. trans fitted, 10/-. Post 2/9.
Sin. SPEAKERS, 12/9. P. & P. 2/9. Goodmans
or Elac. Highest quality Sin. P.M. Speakers.
Money refunded if not completely Satisfied. Com-
plete with O.P. trans., 14/-. P. & P. 2/9

RECTANGULAR T.V. TUBES
17" 14"

17.10.0 45.10.0
12 Months' Guarantee

Sec Tested. Reclaimed. Shown working to personal
shoppers. SPECIAL OFFER of 14-15-I6in. round T.V.
cubes at L5. Convert your 9-10-I2in. to these sizes. Full
instructions in our Free Catalogue.
I2in. T.V. TUBES, L6.0.0. Three months' guarantee on
all round tubes. INS. CARR. 15/6 on all tubes.

T.V. CHASSIS, 25/6
Ideal only for spares. Although this chassis has a wealth of components, it is
considered uneconomical to attempt rebuilding. This chassis is in 3 separate
units : Power Pack, T/base and 5/vision Strip. I.F 's 16-19.5 Mc/s. Drawings
Free. INS. CARR. 10/6.

17' T.V. CHASSIS TUBE & SPEAKER £19.19.6
Latest improved circuits, higher E.H.T. (brilliant picture).
Improved sensitivity (for greater range). Chassis easily
adapted to any cabinet. I7in. rectangular tube on adapted
chassis. Channels I -S less valves. With all -channel TURRET
TUNER, 50/- extra. Chassis size : 141in. x I !Dn. deep.
With S valves : 6SN7GT, 6V6, EY5I, 2-6D2's, L21.19.6.
With " ALL " valves, including 6118, EL38, 7-6FI 's,
£25.19.6. Twelve months' guarantee on tube, three months'
on valves and chassis. State B.B.C. channel and I.T.A. if
TURRET TUNER ordered. INS. CARR. 25/6.

(I7in. Masks for above, 14/9)

14" T.V.CHASSIS TUBE & SPEAKER £13.19.6
As above with I4in. round tube. Guaranteed three months. With 5 valves, £15.19.6.
valves, L19.19.6. All -channel TURRET TUNER, 50/- extra. INS. CARR. 25/6.

With all

Radio or radio -gram chassis, 5 -valve S, het., A.C. Valve
line-up : 6KB, 6K7, 6Q7, 6V6, 574 ; 3 waveband and

gram switched. Less valves.
Chassis size : x 7jin.
x 9in. 8in. P.M. Speakers -
7/9 extra. Set of knobs, 2' -
extra. Complete set of
valves, 45/9 extra INS.
CARR. 5/6.

RECTIFIERS, 2/9. 250 v. 100 ma. Full- or half -wave.
Salvage guaranteed. Why hunt for those obsolete
rectifier valves when you can cheaply replace with a
modern selenium rectifier. P. & P. I 3.

COMPASS, 12/9
Ex-A.M. Azimuth 0.2.A, No. 4, 6in. dia.
Also Ex-A.M. type P.4.A, 6iin. dia. Ideal
for boats, cars, etc. Please state type
required. INS. CARR. 3,16.

T.V. AERIALS, 25/6
For all I.T.A. channels. For outdoor or
loft. 3 elements. Famous manufacturer.
Sold at half the normal cost. P. & P. 2/6.
CAR AERIALS, 6/9. Whip antennae
50in. long, collapsing to I lin. One -hole
fixing. P. & P. 1/-.

OPEN ALL DAY SATURDAY. Closed Thursday I p.m. Send for Catalogue.

DUKE & CO.
(Dept. 4) 621,3, ROMFORD, ROAD, MANOR PARK, E.12. ILFORD 6001/3

LIVERPOOL STREET TO MANOR PARK STATION 10 MINS.

SOUND & VISION STRIP, 10/6.
Not tested S,het. 8 valve bases (6-
EF91's, I -6D2 and 1/6Fi4, not included).
I.F.'s 7.25 MO sound. 10.75 Mc.ls
vision. Input 300 ohms. Vision com-
plete from input up to video output.
Sound complete from input to A.F.
amplifier. P. & P. 2/6. Drawings Free,
SOUND & VISION STRIP, 9/6.
Superhet. Complete with 10 valve
holders (EF9I, etc.). Not tested.
P. & P. 2;6.
POWER PACK & AMPLIFIER,
19/6. Output stage PEN.45 O.P. trans.
choke. Smoothed H.T. 325 volt at
250 ma., 4 v. at 5 amp., 6.3 v. at 5 amp.,
4 v. at 5 amp., centre tapped, valve
base for rectifier. Octal or 4 -pin.
Output is taken from standard plugs.

- Less valves. INS. CARR, 5:6.
MAINS TRANSFORMERS, 9/9

350-0-350, 250 ma., 6 v. heater at 5 amp., 4 v. at 5 amp. isolated. Extra isolated
winding for 2 v. or 4 v. tubes. Drop through type. Prim. 200-250 v. P. & P. 3/9.
MAINS TRANS., 3/9. 350-0-350 v. 80 ma., 4 v. 4 v. heaters, 200-250 v. Prim.

Post 2/3.
MAINS TRANS., 2/9. 350-0-350 v. 80 ma., 12 v. 4v. heaters, 200-250v. Prim.

Post 2/3.
MAINS TRANS., S/9. 280-0-280 v. 80 ma., 6 v. 4 v., 200-240 v. Prim. Post 2/3.
O.P. TRANS., 1/3. Std. size 2-5 ohms. Post It-. 20 for LI. Post 5/6.

INSULATED TAPE, 1/6
Large roll in sealed metal
container. BARGAIN ! 75ft.
x kin. wide. It's a must at this
price. Post 9d. N.B.-
Postage on 6 tins is only 2/-.
Buy now and save money.

TELEPHONE SETS, 7/9
Ex-W.D. Wireless Remote Control Unit.
E. Mk. II (ZAI1954). New condition
Morse tapper, switched, jack plugs, etc.
Less phone. INS. CARR. 3/6.

A glutton for work, a delight to handle, and
weighing only 28 lb., the sturdy, versatile

BURGESS bandsaw can be carried right to the
iob. Saves you time, work and money.

* Big capacity -I2" throat depth.
*Multi -purpose blade cuts most materials -

up to 3l" thick : cuts curves with ease.
* 10' x 10' tilting table locks in any

position through 45'.
Blade tensioning and tracking

adjustments.
* Self-lubricating roller blade -guides.

* Aluminium -alloy main frame.
* Rubber-tyred wheels with

roller bearings.
* Dust -sealed continuously -

rated motor.
On/off toggle switch.

Retail Price:

119.7.6
No. 8852,250 (225-250v. motor)
No. 8652/200 (200-220v. motor)
No. 8852/110 (110 volts motor)

Unmotorized version
(No. BBS2/UM) with drive

spindle to take owner's
own pulley(s) f 13.17.6.

The unmotorized model is also

LAG )
available with complete set of

fittings -as illustrated

OOP t -Ids* No. BBS2/BD (for Black & Decker S" general.
driving by r electric drills:

-- for fast and slow speed

) No. BBS2./WB (for Wolf or Bridges I" general-
purpose drill)

purpose drills) E I 6 . 7 . 6

LI6. 10. 0

Vrite for leoflets: BURGESS PRODUCTS C.. Ltd. (Small Tools Division), HINCKLEY, LEICS.

BAIBI" GARDEN SPRAYERS, also suitable for disinfectants, penetrating
oil, lone wash, etc., made by Flsons Pest Control Ltd., consists of the special glass
container holding 4 pints, marked In 3 pints, filler cap is a I- or 1 -oz. measure,
adjustable webbing for shoulder or back, so that both hands are free. 40in. flexible
tubing to the polished brass syringe. with nozzle that gives a finely atomized spray.
Scrap those messy old-fashioned sprayers that require buckets, hoses, etc., invest in
a " Bambi," value to -day 45/-, our price new boxed 20/-, post 3/6.
PROJECTION UNITS, consists of an enclosed lamphouse holding a 24 v. 12 watt
lamp with polished reflector, in line with the optical mount which holds a concave'
convex ground glass forming a graticule. also 40 mm. dia. f/2.2, 3l in. focal length
achromat projection lens, in perfect condition. 1216. post 143.
MAIMS BLOWER. 2031250 v. A.C.i13.C.. f -amp., 5,000 r.p.m., consists of the motor
with attached enclosed fan, and funnel intake liin. dia., side outlet lin. x tin., .
Plinth base 51n. x 4tin., finish black crackle and die cast aluminium, size overall
9in. long, 41in. wide. 51n. high, weight 711b., a very superior blower, offered at a
fraction of original cost, new, unused, 25/-. Post 316.
BALANCED ARMATURE RECEIVER INSETS No. 5, in black plastic cases,
the most popular and versatile of all ex -Govt. stock. Ideal as single or dual head-
phone receivers, self -energised microphones. 2 coupled by ordinary twin flex. pro-
vide an efficient 2 -way telephone system, brand new perfect stock in sealed cartons,
3/9 each, post 1/-. 3 for 10/8. post 1,6. 401- doz., post 3/,
ELECTRIC PUMPS, suitable for most liquids the popular cylindric immersible
type 24v. at which they deliver 10-g.p.m. at 20 -ft. head also give excellent per-
formance at 12 v., new in sealed cartons. 1 ft. long 30/ - cost 2/3 : ditto 4 It. long 32/-.
carriage 5 -.
HUGHES MOTORS, shunt wound, 12 v. 11 -amp.,
speed 5,000 E.o.m., reversing, size alin long.
1 fin. dia.. fin. shaft. weight 20 oz., a very superior
motor designed for anti -radar equipment, new
unused 10i, post 1,6. £.5 per doz. carriage paid.
ditto fitted reduction gear, giving a final drive
(lin. shaft) of either 320 or 160 r.p.m., state which
required, 1216, post 1/9 : £8 per doz., carriage paid.
K TYPE CYLINDER LOCKS. deadlocking and
thiefproof, has 7 concentric tumblers, instead of
the usual 5 in line, interchangeable fitting with ordinary cylinder locks, latchbolt
reversible, for right or left hand doors (no need to specify), complete with 2 keys, all
fittings and- instruction booklet, new boxed, 5/-. post 1,6; 4 for 20/-, post paid.
G.E.C. RECTIFIERS, selenium, full -wave bridge. 12 v. 2 -amp.. 10/-, post 1/-. ditto
4 -amps., 15/-. post 116, mains transformers specially wound for above rectifiers,
203(230(250 v. input. with 5/1137 v. outputs, to charge a 2.6 or 12 v. battery at 2 -amps.,
151-, post 119, ditto 4 -amps.. 20!-. post 2/3, all items are brand new, complete with
charging circuit diagram, total postage for both items 2/- and 31- respectively.
REFLECTOR GUNSIGHTS by Ross, etc.. consists of an optical mount which
contains 4 high-grade lenses, 3 are 34 mm. dia., b1 -convex, Plano -convex, concave
negative, with smaller bi-convex objective, mount is in line with enclosed lamp -
house, fitted reflector, rheostat and lampholder. new unused, cost £20, our price

upThostic10.
TIME CLOCKS by Smiths. etc. Takes an impulse every four minutes

. from ordinary 41 v. dry battery to energise the fully jewelled lever escapement, the
clock dial has setting pointers, ono up to 44 days. the other up to 24 hours for setting
switch, also minute hand the case size 3lin. dia.. 3in. deep. Is part brass and part
bakelite, with top cover : new unused, fraction of original cost, 25/-. Post 119.
LEATHER CASES, superior hide fin. thick, box sewn, size 711n. x 4in. by 101n.
deep. rounded bottom, hinged top overlap cover fitted buckle fastener, adjustable
shoulder strap, contains a heliograph set in optically black finished brass. The
quality has to be seen to be believed, with two Sin. dia. swivel mounted mirrors, one
with vertical and horizontal control. 2 spare mirrors, fixed and adjustable arms,
tools, etc., new unused, well worth £10. Our price, new unused. 10/, post 3,-. Trip°
to fit these hellos can be supplied.

Many other Bargains : send stamped. addressed envelope for lists.

MIDLAND INSTRUMENT CO., Moorpool Circle, Birmingham, 17
TEL.: HAR 1308
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Plastic Injection Moulding
for the Engineer

By using the S.P. Plastic Injection
Machine many engineering firms

are cutting costs of all types of

components.

Leakproof Nozzle
For all plastics such as Nylon,
Polythene, Polystyrene, Diakon,

P.V.C., etc.

Price £52.10.0
Weight 40 lb. Shots up to oz.

Cheap to Run-less than 1d. an hour.
Cheap to Operate.

Moulds made to order for all trades
at the keenest rates.

The strongest machine on the market
-made for hard wear.

Larger Machines
Available

Get a demonstration. Write for
details to:

THE SMALL POWER MACHINE CO., LTD.
4, SUNLEIGH PARADE, ALPERTON, WEMBLEY. MIDDX. (WEMbley 1383]
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This model farm
cost less than 216

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

SANKEY'S

PYRUMA
PLASTIC CEMENT

Obtainable from your local Ironmonger or Hardwareman and many
Art Material dealers. Ideal 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

Tt J.H. SANKEY& SON. LT'? Dept. P.M., Ilford, Essex
tstablished over a century

f lease send ILLUSTRATED INSTRUCTION BOOK with full colour
rages, on Pyrumo Modelling.

Enclosed Postal Order value 6d. (not stamps).

NAME

ADDRESS

Follow the FLUXITE way to Easy Soldering

N°/. CHOOSING THE RIGHT MATERIALS
is the first and most important step towards successful
soldering. Briefly-a medium size soldering iron, a
stick of solder, a file, emery cloth and a tin of
FLUX ITE,

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

SIMPLIFIES ALL SOLDERING'

Fluxite Limited, Bermondsey Street, London, S.E.1
G.M.51.

to -day
the

old hand'
has a

THIRD
HAND

In days of old when knights were bowled-
over, how useful the Mole Wrench would have
been. Known today to thousands over the
world as their ' third hand,' the Mole Wrench
locks on to the job -in -hand and remains
locked, tightly with both hands free-a ' third
hand ' that also serves as super -pliers, clamp,
hand vice and so on. Fitted with the quick
release lever it is available in two sizes, 7in.
for 12/6 and 10in. for 15/-, from Ironmongers,
Motor and Motor Cycle Accessory Dealers.
You'll be glad you bought

THE

MOLETRADE MARn
SELF -GRIP

WRENCH
Ask for a genuine Mole Wrench-

Look for the name on it
If in nny difficulty write to:

M. MOLE & SON LTD., BIRMINGHAM, 3
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and NOW!
11e0lla UN 1 MATTHE

a self -powered multi -purpose machine shop

FOR THE CRAFTSMAN -
HOBBYIST & INVENTOR

THREADING ATTACHMENT POLISHING and GRINDING

No bigger than a typewriter, yet outperforms
machines many times its size. This precision
portable machine shop is universally acclaimed
as the finest tool ever developed for machining
small parts made of steel, brass, aluminium,
plastic or wood.

Because of its unique construction it can be
simply converted from a Lathe into a Drill
Press, Milling Machine, Tool Grinding Machine,
Grinding and Polishing Machine, Jig -Saw,
Circular Saw, Threading Machine, Dividing
Machine and Portable Press.

I

I

I

I

DRILLING

MINI MUM - NOM

LATHE

MILLING

TOOL and
SURFACE

GRINDING
MACHINE

YOURS FOR ONLY

501* and 8 MONTHLY
DEPOSIT

PAYMENTS OF £3.4.6
CASH PRICE £24.17.6

PeTtCoupon/tiatil
FOR ILLUSTRATED

BROCHURE

Please send me Illustrated Unimat Brochure.

Name

Address

SELECTA POWER TOOLS LTD. (PM/MY)
Hampton Road West, Hanworth, Feltham, Middx.

A member of the B. Elliott Group of Companies.

EMI OM =I MIN MIN MI



368 NEWNES PRACTICAL MECHANICS May, 1958

VALUABLE NEW HANDBOOK

fREEENGINEERS
Have you had your copy of " Engineering Opportunities" ?
The new edition of " ENGINEERING OPPORTUNITIES "
is now available-without charge-to all who are anxious for
a worthwhile post in Engineering. Frank, informative and
completely up to date, the new " ENGINEERING OPPOR-
TUNITIES " should be in the hands of every person engaged
in any branch of the Engineering industry, irrespective of age,
experience or training.

We definitely Guarantee
" NO PASS-NO FEE "

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

WHICH OF THESE IS
YOUR PET SUBJECT

MECHANICAL ELECTRICAL RADIO
ENGINEERING ENGINEERING ENGINEERING

Gm". Mech. Eng.-Main- Gen. Elec. Eng.-Elemen- Gen. Radio Eng.-Radio
tenance - Draughtsman- tary & Advanced Elec. Servicing, Maintenance &
ship-Heavy Diesel-Die Technology - Installations Repairs-Sound Film Pro-
& Press Tool Work-Weld- Draughtsmanship-Supply tection - Telegraphy -
ing-Production Eng.- -Maintenance - Design Telephony - Television -
Jig & Tool Design-Sheet -Electrical Traction - C. & G. Telecommunica.
Metal Work-Works Man- Mining Electrical Eng.- tions
agement - Mining - Re Power Station Equipment.
frigeiarion-Metallurgy etc.

AUTOMOBILE CIVIL
ENGINEERING ENGINEERING

Gen. Automobile Eng.-- Gen. Civil Eng.-Sanitary
Motor Maintenance & Eng.-Structural Eng.-
Rep-I-Ms - High Speed Road Eng. - Reinforced
Diesel-Garage Mitgrnent Concrete-Geology.

BUILDING
Gen. Builaing-Heating &
Ventilation-Architectural
Draughtsmanship - Sur-
veying - Clerk of Works
- Carpentry and Joinery
-Quantities - Valuations

WE HAVE A WIDE RANGE OF AERONAUTICAL COURSES AND
COURSES IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,

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

WHICH ONE
A.M.I.Mech.E., A.M.I.C.E., A.M.I.P.E., B.Sc., A.M.Brit.I.R.E.,
A.F.R.Ae.S., A.M.I.M.I., L.1.0.8., A.R.I.B.A., A.M.I.H. & V.E.,
M.R.San.I., F.R.I.C.S., A.M.I.E.D., CITY & GUILDS,
COMMON PRELIM., GEN. CERT. OF EDUCATION, ETC.

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, COLLEGE HOUSE,

29-31, WRIGHT'S LANE,

KENSINGTON, W.8.
Phone : WEStern 9861

WHAT THIS BOOK TELLS YOU

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

* HOW to qualify for rapid pro-
motion.

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

quickly and easily.

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

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

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

CAREER -GUIDANCE

You are bound to benefit from
reading "ENGINEERING OPPOR-
TUNITIES," and if you are earning
less than £15 a week you should send
for your copy of this enlightening
book now-FREE and without obli-
gxtion.

TO ' B.I.E.T. 410A, COLLEGE

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

Only
s a in p is

needed if
posted in an

unsealed envelope

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

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

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

369

AREADER referring to our preliminary announcement concerning " The
Practical Photographer " supplement, asks how it is possible for an editor
to estimate with any reasonable degree of accuracy what his readers want.

He says that editors obviously have this faculty, otherwise there would not be
successful journals, and he pays us the compliment of saying that we have developed
it to a fine art, judging by the large circulations of our associated group of practical
journals. He says that the publication of the Photographic Supplement, as with
our other ventures, was timely because there is a paucity of literature on modern
photography and photographic apparatus. How is it done ?

The answer to that question is extremely simple. On an editor's desk each
day and with every postal delivery during the day arrives a pile of letters of a
heterogenous character. Most of them seek information on a wide variety of
subjects and some of them make suggestions. In the course of time it is easy enough
to assess, by the frequency with which particular questions recur, the tendencies
of reader interest. Of course, the correspondence, though large, is but a small
proportion of our total sales. There must be of thousands of readers
who have never written to us at all. And the fact that they continue to take the
paper is an indication that they are, satisfied with the contents. It would be easy
to follow the line of least resistance and to produce each issue to a pattern as to
editorial subject and content, but reader -interest veers in the course of the years
from one subject to another, and editorial policy must change to satisfy it.

It is therefore from the letters received from the sample cross-section of our
readers that we are able to assess with a reasonable degree of accuracy what our
readers want. It might at first be thought that this would only be possible if you
took a referendum of the entire readership. You do not, however, have to devour
the whole of the meal to discover whether it is properly cooked, nor does the cook
have to drink the whole of the soup to ascertain whether it is properly seasoned.
He takes a sample of it and sips it.

Readers' correspondence is always valuable and welcome from this point of
view, and readers' queries are a special guide to the, type of articles readers require,
as well as indicating their special interests.

In most cases we are able to reply to readers' queries almost by return of post.
On other occasions the preparation of the information would take a little time. In
a small number of cases, it is not possible in the course of a letter to satisfy the
reader's requirements, and a lengthy illustrated article or small textbook would be
required. In such cases we endeavour to publish an article on this subject and in
the meantime put the reader on to published sources of information, and by
published sources of information we are, of course, including this journal. A
glance through the index or indexes will often show that we have published the
very information which the reader requires. Have your copies bound in one of
our loose binders and purchase the annual index !

POWER FROM SEA WATER

SIR WILLIAM PENNEY is in charge of a team at Aldermaston, charged with
the project of deriving energy from sea water. It is part of Britain's intention

to produce power as cheap and almost as limitless as the sunlight which falls on
the earth. One team of atom scientists have proved that the force of a hydrogen
bomb can be bottled up in nothing stronger than a glass doughnut and exploded
atom by atom. Everyone hopes that something tangible will evolve from all these
atom experiments very soon. We have been promised that atom power has been
practically round the corner for so long and we do not wish to wait until coal is
boo a ton !-F. J. C.

The June issue will be published on May 30th. Order it NOW!0 0 0 0 O. 0 0
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a
Construction is Described by D. F. Seton

YOUR child's old perambulator can enter
its second useful life in providing a
safe, comfortable swing that will give

many hours of happiness both to your child
and her friends (see heading and Fig. 1).

First of all buy two wooden posts, 8ft.
long X 4in. X 3in., and one 3ft. 6in. long
X 4in. X 3in. (This shorter post, which
forms the crossbar, should be 2ft. longer

Fig. I. -
The com-pleted
swing - boat.

Fig. 2 (Right).
- Jointing the
posts to the top

rail.

than the
width of the
pram.) With
a wood
chisel and
saw cut the
posts to form a
simple but
robust joint as
shown in Fig.
2, and drill two
holes in the
short one to
take swing
hooks. The

Drilled for bolt after assembly

distance apart of these two holes should
be made equal to the distance between the
supporting rods by which the perambulator's
body is slung --in other words equal to
the width of the perambulator plus about
tin.

All three posts are now given a liberal
coating of creosote,
not forgetting the cut
ends, and bolted
together with two Sin.
bolts.

Mounting the Posts
Dig two square

holes at the chosen
spot in the garden,
eft. deep and about
ift. wide, their centres
being about 3ft. 3M.
apart. The distance
between the holes
will vary, like the
length of the cross-
bar, with the width of
the pram. Into each
put a few pieces of
flat stone as a floor,
and then stand the posts into the
The stones at the bottom of the
may require moving, or a few
may have to be added, to make the
bar exactly horizontal. This is
important!

holes.
holes
more
cross -
most

The Concrete
The posts can be held absolutely vertical

by lengths of lath and scrapwood nailed to
them and to pegs in the ground.

Two hundredweight of .in. ballast and
561b. of cement should be thoroughly mixed
together and made into a firm sludge with

_.

Fig. 3.-Top
and bottom
ends of ropes.

water careful not to use too much water),
and put into the holes around the posts to
within about tin. of ground level, then
heaped up about tin. above ground level
immediately around the posts.

In the prototype, a week was allowed for
complete setting and hardening, after which
the cement was coverd with soil to ground
level and the struts removed.

To make the slings, the centres of each
of two i4ft. lengths of Sin. rope were looped
round a metal " thimble " to prevent wear
of the rope in use and securely bound with
strong cord (see Fig. 3). One of the swing
hooks was put through each loop, pushed
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through a hole in the crossbar, and secured
tightly with a washer and nut so that the
rope could not jump off, as shown in Fig. 4.

Hanging
Next take the body of the perambulator

off its chassis and stand it between the up-
rights, supported about 1ft. off the ground
by a stool. The four ends of the rope are
then each looped round one of the
perambulator's suspension rods and secured
by splicing (i.e., by threading the strands
back through the rope) and binding with cord
for strength and to prevent unravelling (Fig.
3). Great care must be taken at this stage
to ensure that the ropes are all the same
length, from crossbar to loop, so that the
perambulator hangs straight and swings true.

Finally screw a piece of wood about t5in.
long, sin. wide, and Sin. thick at right angles
to the crossbar, drill a hole at the free end,
and hang a rope from it for pulling.
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Some Methods of Depositing Metals
Chemically

DESPITE the acknowledged superiority
of electrically -plated metals, there is
no reason why the amateur should

not try his hand at plating metals non -elec-
trically. Quite a number of metals can be
plated successfully by chemical means alone
and, apart from the interest attached to
such processes, these purely chemical
methods of plating can sometimes serve a
useful purpose for small-scale work.

Simple Method of Plating
The very simplest chemical plating con-

sists in the deposition of a layer of copper
on an iron or steel article which is immersed
in a bath of copper sulphate sohition. The

Making a mercury
" silvering " solution.
A small quantity of
mercury and four or five
times its volume of
nitric acid.

steel or iron article must be scrupulously
clean and, preferably, its, surface should be
bright and polished. Do not have the
copper sulphate solution too strong. A
moderately weak solution is sufficient, for
the copper deposited from such a solution
will adhere much better to the steel object.

Some consider that more effective copper
plating may be attained by immersing the
iron or steel articles
in a bath consisting
of equal volumes of
moderately weak
solutions of copper
sulphate and cream
of tartar. This bath
precipitates t h e
copper in a more
golden - coloured
form, but it does
not work any better
than the former
simpler bath.

Zinc articles can
be copper -plated in
this manner.

Using plating pcwder.
A brass article being
silvered by means of
mercury -chalk powder
rubbed on its surface
on the end of a cork.

By E N. D.

Mix equal volumes of fairly weak sllu-
tions of copper sulphate and salammoniac
(ammonium chloride)-the exact strength of
the solutions, as in most of these chemi-
cal plating liquids, is immaterial. Clean
and polish the zinc surface and then brush
the above solution over it with a soft brush.
A fine film of copper will be deposited upon
the zinc. Do not use too much of the solu-
tion, otherwise the copper deposit will
become flaky and drop off. Be content to
employ the minimum amount of solution.
wiping away all surplus solution after it has
acted upon the zinc for a minute or two.
This process can be repeated several times,
thereby building up a fairly thick layer of
copper upon the zinc.

Ini_tation Silvering
What we may term "imitation silvering ''

is very easily accomp:ished. There are two
good methods of effecting this result, both
of which are very easy to apply. The first
of these we will call the " dry method."
It gives on copper, brass, steel and other
metals a very fine silvery film, which in
the case of copper and brass, may be
deposited so thinly that it only just modifies
t h e characteristic
colour of the under-
lying metal.

To carry out this
" silvering " method,
adopt the following
procedure. Place a
globule of mercury
about the size of a pea
in a mortar or other
suitable grinding vessel
and add, also, two tea-
spoonsful of powdered
chalk. Grind the chalk
and the mercury to-
gether. After about
half an hour's grind-
ing, the mercury will
have entirely disappeared and the chalk will
have acquired a grey colour. We have now
prepared the well-known Hydrargyrum Cum
Greta (Mercury -with -Chalk), or " grey
powder," of the pharmacist, and it is this
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readily although somewhat tediously pre-
pared material which constitutes our " dry
slivering " powder.

Mc.s..en the end of a soft rag with a little
methylated spirit and then take upon the
moistened area of rag a quantity of the
" grey powder." Rub this over the clean
surface of the article to be silvered. Within
a few seconds a thin, shimmering silvery
film will form on the metal surface, which
film can be thickened by continuing the
rubbing with a further quantity of the
powder.

The " Wet " Method
The " wet " method of imitation silvering

consists in dissolving a few globules of mer-
cury in strong nitric acid, using about five
times as much acid as mercury. When the
mercury has all dissolved, add to the solu-
tion three times its volume of water and
bottle for use. This " silvering liquid,"
when rubbed over the surface of clean

A brass disc component.
The upper half has been
" silvered " by means
of the mercury
solution.

copper, zinc, brass, iron and other metals,
will almost immediately deposit a brilliant
silvery film of considerable thickness. Only
a small quantity of the liquid need be used,
and thus it need not be made in a large
amount. Bear in mind the fact that the
liquid is poisonous and, therefore, that it
should be kept under responsible control.

The " silver film" obtained by the above
methods is, of course, a film of metallic
mercury. While being a very brilliant film
and a closely adherent one, it is, unfortu-
nately, not a permanent one. A little of
the deposited mercury sinks into the body of
the underlying metal, but the majority of the
mercury deposit actually evaporates off the
metal surface, leaving the latter, after the
elapse of about two days, in its original
unsilvered condition. If, however, we place
a very light layer of varnish over the
" silvered " metal, the evaporation of the
mercury will be stopped and the " silver-
ing" will be more or less permanent.
Spirit or celluloid varnish is suitable for
this purpose, but it must be perfectly clear
and very thin, otherwise it will dull the
silvery surface considerably.

Another silvering solution may be made
by dissolving mercury in nitric acid, accord-
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ing to the instructions given above, but, in-
stead of diluting it with water, by adding to
it an equal volume of a 5 per cent. solution
of silver nitrate. This solution, when rubbed
over metal surfaces, will deposit an amalgam
of mercury and silver and thus the deposited
metal film will be more truly in the nature
of a real silver film.

Aluminium Articles
Liquids or powders containing mercury

should not be allowed to come into contact
with aluminium articles. If they do, the
aluminium article will be ruined, for the
mercury will attack the aluminium, causing
it to undergo a very peculiar type of rapid
oxidation. It is, indeed, possible to " burn
a hole in a thin sheet of aluminium by
dropping one of the above mercury solutions
on to it.

The real silvering of
metals can be accom-
plished non -electrically
and without much
trouble and, in this
case, the chemical -
plated silver film is
more of less perma-
nent.

Dissolve a few un-
wanted pieces of scrap silver in
the minimum amount of warm,
moderately dilute nitric acid and,
after all the metal has dissolved,
add to the solution about an
equal bulk of a strong solution of common
salt. This will precipitate white silver
chloride. The latter is filtered off, dried in
a warm oven and bottled for use.

From the above we can make a rubbing
paste which, when rubbed over the surface

copper, brass and other articles, will
deposit a film of pure silver. The rubbing
paste is composed of one part of silver
chloride, two parts of cream of tartar, two
parts of common salt and suffickautt water to
make the ingredients up into a thickish paste.

The following liquid will also deposit pure
silver on metal objects which are immersed
in it:

Silver 3 parts
Caustic Soda 3 parts
Water 10-12 parts

The metal articles are immersed for three
or four minutes in the above solution and
kept on the move all the time. Afterwards
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they are rinsed in hot water and dried in
warm sawdust.

Sensitive to Light
Remember that all liquids and powders

containing silver salts are sensitive to light.
It is best, therefore, to carry out all work
with them in artificial light and, also, to
store such preparations in amber -coloured
bottles which are kept in the dark. Do
not allow silver solutions to come into
contact with the skin in daylight, other-
wise almost indelible black stains will be
produced.

Non -electrical gold plating is, naturally,
an- expensive procedure these days, but
provided one can obtain a small scrap of
gold, such a process can be carried out
very easily.

Dissolve a tiny scrap of gold in a

The end of this knife blade has been copper -
plated by means of the simple process described

in this art.cle.

mixture of two parts of concentrated hydro-
chloric acid and one part of concentrated
nitric acid, using as little of the acid mixture
as possible. This acid mixture is known"
as aqua regia-" Royal Water," the name
having been applied to it for centuries on
account of its property of dissolving the
" Royal Metal," gold.

When the gold has dissolved, add a few
crystals of green iron sulphate (ferrous
sulphate), and boil the liquid. This will
precipitate all the gold in the pure form
as a dark brown powder, and the copper
and other metals admixed with the gold
will be left in solution. Filter off the
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precipitate and re -dissolve it in the minimum
amount of aqua regia. A yellow solution
will result. This is a solution of pure gold
chloride.

Now pour a little of this solution over
a small piece of linen rag and afterwards
burn the rag over a small saucer, carefully
collecting the ash. The latter will comprise
principally a mixture of finely -divided
metallic gold and carbon. Now take a rag
moistened with water or methylated spirit,
dip one end of it in the above ash and then
rub it vigorously upon the polished surface
of the article to be gilded. A film of
metallic gold will be deposited and it will
increase in brilliance with rubbing.

Gilding
By shaking up pure gold chloride solution

with ether, an ethereal solution of gold will
be obtained.

It is not possible to deposit chromium
by chemical methods alone, nor, for that
matter, is the chemical deposition of nickel
usually attended with reliable results. If,
however, the amateur wishes to try his
hand at non electrical nickel -plating, he may
do so as follows:

Mix equal amounts of moderately strong
solutions of zinc chloride and nickel
sulphate. Place one or two small pieces
of clean scrap zinc in this bath and heat
it to near boiling -point. Now immerse in
the bath the metal objects to be nickelled.
After about a quarter of an hour, the
reaction will be complete and the articles
will be covered with a film of nickel.

Usually, however, this film tends to flake
off. Hence, the amateur should not be too
sanguine of the results of this process, for,
even when electrically plated, nickel is one
of the most difficult of metals to deposit
satisfactorily.

Let us consider, finally, a very simple
method of brass plating or " brassing,"
iron and steel objects.

A chemical brass -plating liquid can be
made by dissolving in a pint of water
approximately half an ounce each of stan-
nous chloride and copper sulphate. Have
the solution slightly warm, clean the iron
or steel objects thoroughly and then drop
them into the solution, stirring them round
until they attain the colouring desired.
Rinse the objects in hot water and dry
them in warm sawdust.

STE
Automatic Car Steering

RESEARCH is being made into a system
of automatic steering for cars and

already a demonstration has been given in
America. A combined electronic computer
and servo mechanism takes over from the
driver and follows a magnetic path produced
by low frequency power in an electrical cable
under the road. Could this lead eventually
to the solving of the road accident problem?

New Rocket Fuel Checking Technique
UNTIL recently the method of inspecting

cast solid fuels involved the wrapping
of X-ray film round the fuel and passing
X-rays completely through. The new
technique utilises a small electron tube
inserted in the burning hole running through
the centre of the fuel. As the X-rays start
in the centre, they pass through only half
the thickness and penetration requirements

are halved. High voltages are transmitted
from a large Van de Graaff X-ray generator
via a small extension arm.

Transparent Aluminium Film
SCIENTISTS are using films of alu-

minium oxide only one millionth of an
inch thick to support sensitive materials
inside electronic tubes. The transparent film
is prepared from aluminium foil which is
dissolved to leave the aluminium oxide, which
is but .1 per cent, of the whole. From this
the film is prepared. The film is used
because it does not obstruct the path of
electrons directed at the materials supported
in the electronic tubes.

The Martian Atmosphere
RECENT research has established that the

Martian atmosphere contains less
water vapour than was thought previously.
A box of air from our earth 2ft. X 4ft.
X s ft. would contain the same amount of
water vapour as the whole of the Martian
atmosphere. Condensed to water, this vapour
would form a film only one three -hundredth
of an inch thick over the whole of the planet.
The researches which established this are
described fully in the article on page 393

entitled " The Martian Atmosphere
Restudied."

Messages by Infra -red
SUCCESSFUL experiments have been

made in the use of infra -red rays to
carry voice messages. A special infra -red
transmitter is used and the receiver may be
coupled to a loudspeaker or telephone as
required.

Sun's Cosmic Halo
AS a direct result of studies carried out

in Chicago University it is now thought
that the sun has a magnetic corona for
storing cosmic rays. Cosmic rays are
ceaselessly bombarding the earth from space,
and, although their origin is not known
definitely, it is believed that they are
produced by the huge explosions ,and leaping
flames on the sun. These solar flares bear
a direct relationship to cosmic ray activity
on earth and when it was found that high
energy cosmic rays arrived on earth some
nine minutes before low energy rays, a
magnetic corona which stores the rays was
suggested as the reason.

It is thought too that the present high
level of sunspot activity is now past its
peak.
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Aptiatefia rofferftg5/042°
b 0A/weir's

K. G. Vine Describes its Construction, Using
Modern Materials, and the Tests Which Can

be Carried Out With it
EXPERIMENTS with frictional elec-

. tricity often give disappointing results
which are usually blamed on the

humidity of the air. Most of the troubles,
however, could be overcome by using more
suitable insulators and dielectrics.

9,
(a)

Polythene sheet
(Sandwich bag)

/2 111111 Top pert
screwed up

Cuts every

Legs' repelled

(b)

Fig. x. -An
initial i n -
structive ex-

periment

Positive
charge on

'legs"

To -day the would-be experimenter has at
his disposal a wonderful insulator called
" Polythene" or " Alkathene." It is soft in
nature and easily distinguished from the
" Bakelite" type of material which is hard
and brittle, The polythene items suggested
in this article are those used in the proto-
types, but there is no reason why the
individual should not use other items of
polythene.

When making and keeping electro-static
apparatus in the past is has been the custom
to dry " out moisture in the glass insulators
in a mild oven, this process must not of

Protective
Metal screening cover

Insulator
Polythene

Conductor

lt;Ik2"
Polythene insulator

21'Cliner conductor Tinned
if stranded

Fig. 2.-(a) Coaxial type cable. (b) Prepara-
tion of coaxial cable.

course be used with polythene as it will melt,
althoufh its properties do not appear to be
changed by mild heat. No special care is

necessary as it will not absorb water
eyen when immersed in it for long
periods. Glass absorbs many times
more moisture under similar con-
ditions. The apparatus should not,
however, be made or used in a steamy
place.

Initial Experiment
It is not intended to go into the

theory of electro-statics, 'but it is well
for the success of the would-be
experimenter that he understands what
causes the phenomena met in this
article.

Take an ordinary polythene sand-
wich bag which should be clean and
dry, cut it into a sheet of approxi-
mately the dimensions given in Fig. Ia.
Place it flat on the table and cut long
" filaments as shown. When screwed
up and held by the top part the

Disc 2" die (cocoa 'tin)

Solder

Plastic lid
Polythene plug or use
Co-ax/al cable

Spot of glue
Copper wire

269 abiocox

Solder

Disc 2-d a.
( Cocoa tin)

Glass bottle PalYthaLe,,
at least 2"dia. i soft plastic

3A; Dutch metal or
%repulsion tin toil (see
I plate text)

tin plate
in both types

F.g. 3.-A type " A " electroscope

Jam jar
(/16)

26g
cooper

wire. Solder
to Yebolt

Fig. 4 (Left) Type " A " electroscope and
Fig. 5 (Right) Type " B " electroscope.

filaments or legs all hang straight down.
Place the material flat again, this time use

a blanket and rub it with a drawing motion
holding the sheet by the top uncut part and
" drawing away " to keep the " legs " straight.
After a few minutes of this rubbing motion
again screw up the uncut portion. The
reader will observe that the " legs " no
longer hang straight down but each repels
the other as shown in Fig. i b.

If this is tried with paper it will not work
unless it is perfectly dry (which is very diffi-
cult to attain). The blanket removed
electrons holding negative charges from the
surface of the polythene and as it is a perfect
insulator electrons could not pass along it
from your hand to replace the deficiency.
Thus the polythene had on it what we call
a " positive charge." As in magnetism
where like poles repel, so in electro-statics
like charges repel and, conversely, unlike
ones attract. Usually both attraction and
repulsion are present together. In the experi-
ment the positive charges repelled, but also
the " legs " were attracted by the negatively
charged walls, etc.
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The Electroscope Type "A"
An electroscope is a very sensitive detector

of electric charges and is in a way an
uncalibrated voltmeter. The voltage of the
charge on the polythene in our experiment is
probably over one thousand, but you could
not get a shock from it as the current which
would flow if you touched it would be very
small. The most sensitive moving coil
instrument (voltmeter) you could buy would
hardly be capable of detecting the charge.
The electroscope will do so easily.

Obtain a jar with a screw top, preferably
a plastic one, and clean and dry it
thoroughly, using a detergent in the water.
Remember to clean the top too. Metal -
topped honey jars will work but the extra
insulating properties even of bakelite type
plastics helps. The jar used should be at
least 2kin. in dia., a suitable one being a
medium-sized " Brylcreem " jar. A plastic
jar is definitely not suitable and will not
work.

Take some television or some ex -Govern-
ment radar coaxial cable (not the air -spaced
type), about 4in. long. With a razor blade
carefully strip off the outer plastic layer
(see Fig. 2a), when the metallic screening
may be pushed off. Note that you cannot
pull the metallic screen off as it tends to
get tighter the more you pull. You then
have a length of inner copper conductor
surrounded by a polythene insulator..With
the razor blade very carefully strip off the
polythene to the dimensions in Fig. 2b. If
the inner cable is stranded, tin it with solder
using " Multi -core,"- on no account use
ordinary solder and " Bakets " fluid. Do
not take the iron quite up to the insulator
or you will melt it.

Measure the diameter of the cable and
drill a hole 1/32in. smaller in diameter than
the cable insulator in the drntre of the
plastic jar top. If you have not exactly the
right drill you can make the hole smaller
and gently file it out with, fine round file.

Warm the prepared coaxial enable to soften
the polythene and push it thft gh the hole
with the longest piece of re pointing
downwards until the lid is in middle of
the insulator. The coaxial will now
be held firmly in position. I you make the
hole too large cellulose cement should hold
the cable. Do not on any account get the
glue on the actual insulator other than where
it touches the jar cover. The lid with the
cable through it can be seen in position in
Figs. 3 and 4.

Cut out a tinplate disc (cocoa tin), about
tin. in diameter, and round off the edges with
emery paper so that there are no sharp pro-
jections. For a more professional looking
instrument, use brass or even a large .metal

Book of
Dutch mete/

Fig. 8.-Type " B " electroscope.

Make a neat job with rounded appearance
and no sharp solder points.

Cut a small piece of tinplate (or brass)
tin. by about 3/16in. and solder it to the
end of the wire which is pointing downwards.
You may have to shorten this wire according
to the height of your jar. When the wire
has been bent to the shape shown, make sure
there is room for a sin. piece of " foil
to rise without touching the glass, and
that the foil will not be unduly near
(say nearer than lin.) to any glass
around the sides, or the foil will be
pulled sideways and possibly fractured
by attraction. The shape of wire shown
proved the best way of providing for
the above points.

You now need some gold leaf, Dutch metal
or tin foil from an old round wireless con-

Gold or
Dutch meta/

Tissue
Dutch metal

Sandwich cur
with scissors
416 X

Small p4ce of
tissue removego,,-7

Fig. 6.-Preparing
the Dutch metal leaf.

ball about sin. dia. Solder this plate to the
top piece of wire projecting from the lid.

16

Fig. 7.-Shapes
of completed

leaves.

Tm foil
Conolansertmae

denser. These are given in
order of sensitivity, but all of
them are quite suitable. Gold
leaf is very difficult to use and
it is suggested that you do not
try unless at a later date you
want a much more delicate
instrument.

Using Dutch Metal
This is obtained very cheap-

ly in books from any laboratory
supplier, it is an alloy of
copper and zinc and is ex-
tremely thin. It is easily blown
about by air currents or even

the breath of the operator. When obtained
it is interleaved with thin sheets of tissue
paper, this should be left in position as you
cut the metal to the desired shape. The
piece you need is approximately sin. X Sin.,
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so take a sandwich of tissue paper -
Dutch metal-and tissue paper (Fig. 6) and
cut it with sharp scissors. Hold it firmly
and snip away about kin, of tissue paper at
one end. The exposed metal is then very
gently applied to the top of the tinplate
deflector plate on which is previously put
the merest trace of cellulose cement. Let go
of the -"sandwich " and hold your breath,
the tissue paper will fall away leaving the
leaf of Dutch metal hanging straight down
in front of the tinplate. Note:

(a) You must not have even one speck
of adhesive on the tinplate proper, and the
latter must be perfectly free from flux or the
leaf will stick to it all over.

(b) If the tinplate is rough the leaf will
stick to the roughness and fracture.

(c) If you are careless you will crinkle the
leaf, and it will not bend easily (compare
strip iron with angle iron).

(d) If the leaf looks all right, very slowly
and carefully lift the assembly and screw
it in place in the jar.

The apparatus is now more robust and
can be carried about quickly, but not sub-
jected to jerks.

Using Condenser Foil
As a substitute for Dutch metal, the

thinnest foil in everyday use was that used
in ordinary " paper " type radio condensers
of capacity between .or and .x µF. An old
one will easily be obtained from any radio
servicing shop. The outer paper card is
stripped off and the condenser will be seen
to be made up rather like a roll of camera
film (Fig. 9). To strip off the foil without
tearing or creating crinkles, the condenser,
with cover removed, was placed in front of an
ordinary fire for 3o minutes so that it was

Condenser
with cardboard
removed

Metal foil

Cardboard
cover

Tissue
Fig. 9.-Obtaining condenser foil.

warm right to the centre. It was then held
about 2ft. above the gas stove with a flame
kin. high from one burner. The foil, with
the wax thus melted on the paper interleaves,
came away easily and in large unblemished
sheets which were immediately placed between
the pages of an old book. Care had to be
taken to see that the waxed tissue did not
fall into the gas stove flame, for it burnt
readily.

Another method tried, which worked well,
was to put the condenser in boiling water for
a time and then to undo it in the hottest
water the hands could bear.

The salvaged foil was rather stiff and
would not hang nicely like the softer Dutch
metal, so instead of cutting the metal to
a rectangular shape to match the deflector
plate is was cut to a triangular shape shown
in Fig. 7. It was then stuck in the same
way by the " apex." The small amount of
metal doing the suspending was then easily
bent by gravity acting on the larger mass of
the base of the triangle.
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Using a Polythene Plug in Lieu of
Coaxial Cable
Slightly better results can be obtained by

making a plug of sin. dia. polythene to fit
a slightly smaller hole in the lid. The
polythene is then drilled with a small hole
through which is pushed a piece of 26g
copper wire. It is unnecessary to stick the
wire in place, as if a few bends are made in
it as it is pulled through it will grip well.

Polythene rod kin. dia. can be obtained
very cheaply from most laboratory suppliers
and is extremely useful for many insulating
purposes.

It is also possible to use a plug made up
of a spiral of the plastic sheet from a
" Sqezy ' container, this appears to be poly-
thene and certainly has its electrical
properties. The printing should first be
removed with fine sandpaper. It is not so
easy to fix the wire using this method but
cellulose cement may be used as long as it is
confined to the wire and the adjacent
polythene.

/Note earthed
by finger

Charges, rod cy

Fig. to.-How to give a negative charge.

APPARATUS REQUIRED
Initial Experiment.
Polythene sandwich bag, clean and dry.
The Electroscopes, Electrophorus and Leyden

jars.
Harris tweed or woollen blanket. Animal

fur will do if clean.
Old " Sqezy Carton " from household

store.
Plywood, solder, nuts, bolts, jam jars,

bottles, etc.
Polythene rod, lin. dia. ; t ft, will make

two handles or many insulators for
electroscopes. Obtainable from Messrs.
Griffin & George, 20, Britton Street,
E.C.I.

Polystyrene is a suitable substitute (prob-
ably the same chemically), and may be
obtained from Messrs. Denco (Clacton),
Ltd., 357/9, Old Road, Clacton -on -
Sea, Essex.

Dutch metal (or gold leaf) in books, obtain-
able from Messrs. Griffin & George
(address above).

Coaxial cable, non-airspaced, from any
radio dealer or Radio Supply Co., Leeds.

Polythene beakers.
Polythene jam jar covers.
Knitting needles or bicycle spokes.
An old or good .01 Mfd. paper radio

condenser. Radio Supply Co., Leeds.
An old earphone with metal casing. A

second-hand shop is the most likely
source of supply, otherwise use ex -Govt.
earpiece available for is. 9d. from Duke
& Co. Romford, and cover inside with
tin foil.

Polythene bottles can be used in some
cases in lieu of rods.
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11.-Rew of type "C" electroscope.

Testing the Electroscope
Rub a piece of polythene sheet, a poly-

thene bottle, dustpan, washing up bowl,
beaker or even an ordinary comb on some
cloth. Bring it near the electroscope disc.
At a distance of ift. the leaf should com-
mence to move getting to right angles with
the exciter lin. from the disc.

If the leaf rises slowly as the exciter is

Horizontal and
rotary motion

`1\

Polythene
rod slowly

brought
nearer

Leaf collapses

Fig. 12.-Giving a posirre charge and checking
it.

brought near and suddenly flicks up and then
settles down again you have brought the
exciter too near the disc and a spark has
jumped. In that case touch the disc with
the hand and start again.

A good electroscope will give a movement
at least ift. away from a charged poly-
thene rod (or bottle). On removal of the
rod the leaf will collapse to the vertical
position.

The factors governing the operation are
insulation of the copper wire, stiffness of
the Dutdh metal, and the charge on the
polythene. (Harris tweed acts as a good
rubber.)

How to Charge the Electroscope
The electroscope may be charged nega-

tively or positively. Use a sheet of polythene
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container, polythene bottle, rod, dustpan,
etc., and having rubbed it on fur or wool
bring it near to the disc until a good repul-
sion is obtained on the leaf. Keep the
polythene there and touch the disc wilt the
finger. Remove the finger. Then remove
the polythene. The leaf will diverge as you
do so. It will hold a negative charge. If
the charged polythene is actually rubbed into
contact with the disc it is possible to give the
electroscope a positive charge; this procedure
is not quite so easily done.

To make quite sure how yours .is charged
proceed as follows:

1. Refer to Fig. 12 and excite a poly-
thene or ebonite rod.

2. From a distance of 2ft. bring it closer,
little by little to the electroscope until you
see the leaf moving.

3. If the leaf moves up (diverges) the
charge on the leaf is positive, or if down it
is negative.

The electroscope should hold its charge
for many hours. Some experiments and uses
of this electroscope will be given later.

The Electroscope Type "B"
This is very similar in construction to

Type " A." A jam jar is used for the con-
tainer and a polythene jam jar cover for the
insulator.

Refer to Figs. 5 .and 8. A few inches of
26g copper wire is soldered to the head of a
small nut and bolt (kin. Whit. X 'kin.).
A washer is slid on the bolt and it is then
pushed through a hole in the cover, another
washer and a nut are then screwed on top.
The tin disc is soldered to the end of the
bolt. The copper wire is bent and attached
to the repulsion plate as in Type " A."

This method of construction gives an
instrument every bit as good as the previous
one but the cost of the covers is much more
than short off -cuts of coaxial cable. A
charge can be held all night, as with the
other type.

The Electroscope Type " C"
This is a more ambitious instrument

which will give an appreciable deflection
with only 200 volts applied to it. It is
small, robust and quite novel in construction.
It is housed in an old earphone which is
mounted by brackets on a wooden or other
stand. The electroscope leaves are viewed
sideways on by looking through the hole
where sound used to come from, the back-
ground being a white illuminated window
against which even the smallest movement
of the leaf may be seen. It is also possible
to project a light beam through the instru-
ment if the back window is made clear
and to obtain a shadow of the leaf on a
screen. This is not very simple to set up
as the leaf is so thin and the light beam
has to be at an angle to the plane of the
leaf. The author's prototypes were fitted
with Dutch metal leaves ; if the experi-
menter uses gold leaf he will get even
better results.

The construction of this type of electro-
scope, which is shown in Fig. t t, will be
described next month.

'To be continued)
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B. F. Johnson Describes a Device for Drawing
_let...trate Perspective Sketches, Portraits, etc.

EVERY mechanic, whether amateur or
professional, takes a keen interest in
drawing, and many are either

skilful draughtsmen or adept at making
understandable sketches.

Not so, many, however, can make a good
free -hand perspective drawing froi an
object, a building or a landscape, or can
even copy pictures that involve a knowledge
of perspective. Still more rarely is it pos-
sible for one not trained in art work to make
a good, recognisable portrait sketch. Yet
it is easy to do all of this with the aid of the
device described here. This instrument
enables the object to be drawn as if pro-
jected right on to the paper. All that has
to be done is to trace the outlines of the

squares of silver that remain on the
glass.

The application of this to sketch-
ing is shown in the heading sketch.
The course of a ray of light from the
subject to be drawn is indicated by
the line of heavy dashes. This ray
meets the surface of mirror A, is
reflected to one of the silvered
squares on mirror B, and thence to
the eye. The course of a ray of
light from the drawing -board to the
eye is shown by a similar dotted
line. This ray goes straight through
the clear glass of one of the
scratched -out squares of mirror B.
As a result, the pencil point can he
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Fig. 1.-Part of the chequered mirror.

various parts with a pencil in order to draw
everything just as it should be-the shape,
proportions, perspective, details, and light
and shade.

Construction
The construction of the device is explained

in the drawings. The operation of the
device depends on the two mirrors A and
B (Fig. 2), placed in their box -like container
at the angles indicated, with their reflecting
surfaces facing each other so that light will
be reflected from one to the other.

The Mirrors
The silvered coating of mirror A is con-

tinuous and unbroken, but part of the silver
on mirror B has been scratched out in a
pattern of tiny chequer -board squares as
shown in Fig. r. This removes approxi-
mately half of the mirror surface and allows
the eye to see an object placed Lthind the
mirror and, at the same time, the image of
another object reflected from the tiny

seen through the
mirror image of
the subject, and
the outlines of the
image can be
traced easily on
the paper. Later,
the drawing
can be finished
in any way
desired, e.g., in
pen and ink or
water-colours.

To ensure
accurate propor-

.1- 2.
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tions, take care to place the drawing -board
in a slanting position with its surface
parallel to that of mirror A. When sketch-
ing by artificial light, illuminate the pencil
sufficiently to enable it to be seen as dis-
tinctly as the subject to be drawn.

The box is made of hardboard except
the two side linings in which the slots for
the mirrors are cut. In the front piece are
cut the eyeholes and the' nose " bridge " (see
Fig. 3).

Mirror B is ruled in t/r6in. squares.
This is easy to do with' a drawing -board,
T-square, and any sharp -pointed tool.
Every alternate square can be scratched out
with a penknife while the mirror is pressed
against a window pane.

Since successful sketching depends upon
keeping the image of the subject .immov-
able, it is necessary to guard against mov-
ing the head and eyes while sketching. This
is accomplished by making a " bridge " for
the nose and keeping the nose in contact
with it. The box is, of course, pivoted to
the andard and the latter is clamped to
the Table.

Mirror xr/orl

Fig. a. -Positioning
the mirrors.

Fig. 3.-General
constructional view.
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Fig. T.-The model
Tudor ship.

THIS model represents the type of ship
that was used for carrying merchan-
dise during the time of Henry VIII.

It is founded on a drawing made by Holbein
in 1532, in which the crew are shown going
about their various duties. Amongst them
are several soldiers carrying pikes, suggest-
ing that the ship, even when engaged peace-
fully as a merchantman, would be prepared
against attack. In emergency she would be
pressed into service as a fighting ship.

As was invariably the case with Tudor
ships, that shown in Fig. I is brightly
finished with gay colours, thus making it a
splendid subject for a model because it has
such decorative value. The hull is built up,
rather in the form of bread and butter, this
being simpler than making it in a single
piece, and it is just as satisfactory.

Practically any close -grained wood can be
used. Satin walnut is quite satisfactory, or
a good grade of pine. Common deal has
the disadvantage of having hard and soft
grain, and this is liable to show in the form
of ridges, as shrinkage takes place. Some
hardwoods, such as sycamore, are certainly
close grained, but they are so hard that the
carving out is made difficult. For the keel
Pin. plywood is used, and for the bulwarks,
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which are bent around the hull, i/i6in.
plywood answers well. Masts, spars
and the stand can be of oak.

The Main Hull
Begin by cutting out the keel piece

A, shown shaded in Fig. 5. It is in
tin. plywood and will
eventually be sand-
wiched between the
two hull pieces. Cut
out with the fretsaw,

and round over the edges of
the figurehead with glass-
paper.

For the hulls B, two pieces
of iiin. by t 3/16in. finished
section are needed. Plane
them square in the first place
and prepare a full-sized plan
of the side views from Fig. 5.
Transfer the plan on to
opposite sides of each block
and the side view to the inner
surface only. Take care that
the bows of both tracings are

Fig. 2 (Left).-Testing the
shape of the hull with a template.

always at the same end and
are level. Note that the two
hulls are right- and left-hand.

The plan shaping is done
in its entirety first. The fact
that the shape has been
marked out on two sides
enables the correct line to
he maintained at both edges.
Much of the waste can be
sawn away. This is followed
by vertical paring with
the chisel and the entire
curve is finished off either

with the spokeshave or wood file.
Now follows the elevation shaping. Put

the hull in the vice and cut across with the
chisel, keeping the latter square, and com-
plete the whole curve. This will produce
a shape which is correct in both plan and
elevation, but the outer corner needs to be
taken off to give the true shape when viewed
from the front. The left-hand piece in Fig. 2
is shown at this squared up stage and that
on the right shows the rounded shape partly
produced and being tested with a template.

Fig. 4.-The superstructures
glued to the hull.

Fig. 3 (Left).-How the hull 1,
glued to the keel.

This template is the reverse
of the correct section amid-
ships, and the line can be
traced from the stern view.
Form this centre shape first.
The chisel can be used to
remove the majority of the
waste, the hull being held in
the vice during the operation.
Test frequently with the tem-
plate, remembering that wood
can always be removed easily
but cannot be replaced if too
much is taken off.

Finishing the Hull
The shape towards bow and

stern can continue in a gentle
curve without bumps. View

the hull from all directions and take off
a shaving where required. The wood file
can follow. This should be worked with a
sliding movement both along and across
the shape so that all chisel marks are taken
out. A thorough glasspapering follows. The
portion immediately adjoining the keel must
be finished off true, because after gluing up,
it would be extremely difficulty to touch
this portion. Towards the deck it is not so
important because a further smoothing down
has to follow after the bulwarks are added.

It is now ready for gluing up. One or
two nails can be driven through the keel
into one hull piece, but this is not possible
in the other. Instead, a nail can be driven
in at an angle thrqugh the thin part of the
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hull. These nails serve to hold the parts
in position so that thrumbscrews can be put
on as in Fig. 3. Note the little blocks of
wood under the cramps to prevent damage
to the surface.
The Superstructures

Begin with deck C, one-half of which is
given in Fig. 5. Fold a piece of tracing
paper and trace the shape, keeping the fold
on the centre line. The opposite half of the
shape is then traced directly from this.
Transfer on to the wood (Ain.) and cut
out. It will be found that it stands in at
the bow and right round until near .the stern,
where it projects. This is shoWn by the
dotted line in plan shape of the hull.
This standing in forms a rebate in
which the bulwarks can be fitted. The
bulwarks project at the stern. On the under-
side of the deck a hollowed out shape is
cut at the stern so that it fits over the
projecting rudder portion of the keel. The
side shaping (see dotted line), is not cut
until later. Fig. 5 shows the deck in posi-
tion.

The various other superstructures are now
cut out and glued on as also shown in
Fig. 5. Certain of these have to be tapped
in s..ction (see side view in full size design)

Fig. 6.-Fitting the bulwarks.

Quarter deck '0'

Stern view.

Cut away beneath after
fitting bulwarks.

0

Fig. 5.-Construc-
tional details of the

hull, keel, etc.

06 ply.
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Fig. 7-Details of the
rigging and sails and

sizes of the yards.

and both the quarter deck
and poop are taken off at an
angle at the rear. If the
stern view is examined it will
he seen that both quarter
deck and poop taper inwards
towards the top (tumble
home) as it is called, and

this shape is best worked after they have
been fixed. If a bull nose plane is avail-
able this will prove very handy in
working the shape. Alternatively, a wood
file can be used.

At the bows, the forecastle does not
taper but rises vertically. Note that the
forecastle deck is pointed and thus pro-
jects towards the beak. Before proceeding
further an imitation of the deck planking

r-,

I 1/2" 0

\
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can be given by drawing in a series of pencil
lines.

The Bulwarks
These can both be fretted out at the

same time, by pinning together two pieces
of i/16in. plywood. The
grain must be upright. To
save the tedious job of fret-
ting out the holes a kin.
chisel can be used to cut
them. The shaped ones at
the how can be bored in and
the bottom square side cut

with the chisel. If this method is adopted,
the holes must be cut before the main out-
line is fretted otherwise the grain may split
a way.

Fig. 6 shows the fixing. The cut at the
bow enables the top part to bend along the
forecastle deck, whilst the lower part can
fit to the hull. Glue is used and a few fine
nails which are afterwards punched in, will
hold down the plywood whilst it sets. After-
wards the poop back can be added.

It is inevitable that a certain amount of
unevenness will occur at the joint and this
can now be smoothed down. Where the
bulwarks slope toward the stern, the deck C
can be cut away so that it is level with
the hull. This is shown in the stern view,
and half plan of the deck.

DeckC: only hell .shown.

4
Scale of inches.
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Wales and Channels
For the wales cut six pieces to the shape

shown in Fig. 8, and fit them in the positions
indicated by the dotted lines in the side view.
The exact length can be measured from the

43/4

4 1/9"-

Main sail.

6"

2-'s"
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the brace to give the required tilt to the
masts, but do not glue till later. Sizes of
the yards are given in Fig. 7. These can
be fixed either with a fine pin driven into
the masts or they can be bound on with

actual hull and they will bend easily one
way or the other. The top wale is a trifle
narrower than the others. Upright wales are
also fixed in the position shown, these again
being in i/t6in. plywood. They can be bent
right over the horizontal wales and be fixed
with glue and nails. The channels are also

Poop beck ///3"
edges bevelled.

O
Ei

.4"

rap sell

4%8"

35/3

Epra

4 -V4 "

4.%2

-24/4 --

Fig. 9.-Details of the sails.
fine thread. The crows' nests are fretted
out, and the underside bevelled away. The
centre holes are drilled before fretting out,
their size being made to fit the masts.

Painting
Poster or showcard colours are excellent

w 0
LIJ.la,i,h1 1 .1 I I I

Crows nests
Foff each.

379
lower hull is white or cream and the bul-
warks a mid brown, wales are picked out in
yellow, and red and green are used to colour
the hand -railing, break detail and crows' nest.
When dry (this is important), the whole is
given a coat of clear cellulose lacquer.

Rigging and Sails
Begin with the main shrouds. Dealing

with the mainmast, cut off 12 pieces of
carpet thread (brown shade No. 5o), each
long enough to stretch from beneath the
crows' nests to well below the channels and
lay the shrouds six to each side. When set,
a piece of fine thread can be wound tightly
round. Glue in the mast and, threading two
small glass beads on each shroud to form the
dead eyes, pass the shrouds through their
holes in the channels. Now fix the main
stay from under the crows' nest to the base
of the bowsprit, draw the shrouds taut and
tie them in pairs under the channels. A
touch of glue on each knot prevents them
from becoming undone. To hold the dead
eyes in position, put a small dab of glue on
each shroud, and raise the dead eyes to
the required position.

Fig. 7 shows the remaining rigging and
sail positions. The sails can be cut in lamp-
shade vellum, to the sizes given in Fig. 9.
The edges to be attached to the masts can
be scolloped out with a gouge or scissors
as in Fig. 9. Fine thread laced through the
ends will hold them to the yards and dabs
of glue along the edge will hold them in

2 3 4
II II 11 IIScaleofinches.

Bulwarks r/' 2off // ply
grain vertical.

Quarter deck '0'

of poop.

Poop deck E.

!r) i)

Forecastle F'

Channels I/8" wood 2 -off each

Fig. 8.-Constructional details of the bulwarks, superstructures, etc.

shown in Fig. 8 and fine holes are drilled
through these to take the shrouds and at the
end, rather large holes are made through
the width to take the fixing screws (see
dotted lines). The channels with curved
edges are fixed at the 1.iow end.

Masts and Yards
These are cut in oak. Plane the wood

square, take off the corners to form an
octagonal shape and then round over. After-
wards, taper the ends where required. The
foremast rises Tin. above the deck, the main-
mast 9iin., the mizzenmast 6in. and the
bowsprit 41in. An extra length of about
sin. is needed in each for recessing into
the deck. Bore holes to take them, sloping

Stand
2 -off.

-Ye" wood.

for the purpose as they are opaque and the centre. The free ends are -taped to the
cover well. Two coats arc advisable. The bulwarks.
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Alyke Your etitt
Thermomierers

Fig. 22.-A prototype wet and dry bulb
thermometer.

This Article Concludes the Series by
Describing a Number of Special

Purpose Instruments

AWHITE paint backing on part of the
tube will show up the liquid in the
dark room. With a red light a green

fluid shows up well and vice versa. Carbon
paper (Banda) solution shows up quite well
in either light.

A convenient stand which can actually
hold the thermometer in a dish of solution
is shown at A in Fig. 23. It is made by
cutting off the bottom half of a medicine
bottle. To cut the bottle wrap it once with

f t. of 22g. Eureka or Constantin resistance
wire, do not cut excess wire. Twist on flex
leads to the ends and wire to a 6 -volt car
battery er heavy duty transformer (use 2ft.
of wire on 12 volts). Hold the wire taut
with pliers. It will get red hot. After 45
seconds remove the wire and immediately
plunge the bottle into cold water. It will

O
Nick inside
of cork for
air by pas

/2k or 6v.
car

battery

Thermometer

or marks

/Cork

Cut off medicine
bottle

Part 3.-Descriptions of Various Types Including
Wet and Dry Bulb and Bimetal Thermometers

By E. V. KING

crack round the mark where the glass was
heated by the wire (Fig. 23C).

Another method of cutting the bottle is
to place it in cold water up to the mark
where it is required to cut it off. Fill it to
the same mark with about 3o grade motor
engine oil. Now plunge a red hot poker into
the oil. The glass will snap along the liquid
level (D, Fig. 23).

Use a cork with a hole burnt through it
to fix the thermometer in the manner shown
in Fig. 23A ; note the nick necessary to
allow air to pass.

Mark at'norm41180 F 

Rubber bung

Filler cup

Stem so that bulb is in
water but does not
Foul plates

Small bulb of mercury

Fig. 24.-Motor vehicle thermometer.

Sick Room Thermometer
The best temperature for a sick room is

recognised as between 6o' and 65°F. Make
an ordinary thermometer and make some
special marks to show where the correct
range lies.

Motor Vehicle Thermometers
It is not possible for the amateur to make

the capillary type themometers used for dash

Top view of cork
showing nick

Developer, etc.

O

Join he/c/ in priers

O
*--Ped hot poker

Bottle
c -

Lead
flex will do)

Or/

-Can

Water

Fig. 23.-Details of the
photographic ther-
mometer including two
methods of cutting the

bottle for the stand.

la
approx

'116. Hole

Pointer soldered
at centre

Gap between
turns Just
under

A

Flattened end

Hole in lid ` Pointer,

He/ix

Typewriter
spool box

Lid

Felt stuck
on bottom

B "holding

Nut and
bolt

helix

Hole in felt to
allow for bolt

head

Fig. 25.-The six -turn bimetal spiral and a
section through the thermometer.

board indication of the cooling water tem-
perature.

It is, however, possible to make a small,
non sensitive, mercury filled thermometer

Fig. 26.-The prototype desk thermometer.

which may be mounted in the filler cap of
older type vehicles by fitting a rubber bung
into a hole drilled in the cap (see Fig. 24).
The author had one of these fitted to a 1932
model Austin Seven for many years.

The proper temperature for a motor
engine (water cooled) is 18o°F. and if no
anti -freeze is used then a watch must be
kept for freezing point at 32°. In order to
get freezing and boiling point within a few
inches the bulb of the thermometer will have
to be quite small.

Jam -making Thermometers
The thermometer must be calibrated to
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cover the range too to about 35o*F. It
must be filled with mercury and have a
good strong bulb. It is best mounted on
aluminium or brass (stainless steel is good
but hard to work). Scribe the scale on to
the metal. It can be used for sweet -making
also.

Very Sensitive Thermometers
These are best filled with mercury which

expands equally for equal increments of
temperature. They should have large bulbs
and fine bore tubing. They usually have to
be very long. One the author has read of
was over Soft. in length; this, of course,

Mirror stuck
on tip

Bolt

Helix or plain
spiral of bimetal

Typewriter
spool box
inverted

Fig. 28.-Bimetal assembly for the heat ray
detector.

would not only be sensitive but would cover
a large range as well.

Wet and Dry Bulb Thermometers
These are easily constructed and will give

an indication of the humidity of the atmo-
sphere. The housewife could for instance
tell if the day is a good drying one or other-
wise for the washing. The greenhouse
owner can tell if his house is " dry " or
" wet." The meteorologist has other uses
for this type of thermometer. Fig. 22 shows
a prototype. Two thermometers are made
with the same size bulbs. The best method
is to make up half a dozen bulbs and pick
out the two which give the nearest identical
liquid rise for a certain increase in tempera-
ture. The thermometers are mounted side
by side and would normally give the same
readings.

One is covered in flannel (old flannel
trousers are ideal) or lamp wick which dips
into a small container for water. A tomato
ketchup top forms a good container. It
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drier the air the more evaporation takes
place and the more the temperature drops.
When the readings are wide apart the air
is dry, when they are the same
it is wet (i.e., in misty or foggy
weather). Readers requiring
more information should consult
any standard text -book on heat,
looking up " dew point " and
" hygrometry."

Bimetal Type Thermometers
These are easily made by the

amateur. The bimetal is obtain-
able from Technical Services
Ltd. and is very cheap. When
heated it bends, due to unequal
expansion of the metal (prob-
ably Invar and brass).

A neat and convenient des':
type thermometer may be made
in a typewriter ribbon container;
the plastic type looks best, but
a metal one could be used.
Details are given in Figs. 25,
26 and 27.

Making the Desk Thermometer
Take between join. and j2in. of bimetal
Tinplate clip bent round lamp

Lens Alut,bolt,and washer:
Tight enough to

hold /amp

Angle
bracket

Fig. 29.-Details of the lamp.
and carefully coil it, using round -pointed
pliers, until it takes the form of a clock
spring. The internal diameter should be
kin, and the external about skin, Thus
there is about kin, gap between all the six
turns (Fig, 25A).

Fig. 27.-A selection of the parts required for the desk thermometer.

may be attached by a. band of metal or by
drilling a hole for a panel pin near the top.

The bulb with the damp cloth on it is
cooled as heat is extracted in order to turn
the water to vapour as the cloth dries. The

The last kin. of the
outer end is now
twisted so that it will
rest flat on the table,
and a small hole is
drilled through it for
fixing purposes. The
other inside end of the
bimetal is now gently
pulled out until the
spiral extends to a
height of just i/i6in.
less than the tin being
used. On the author's
model the height of
the helix was exactly
Sin. (see Fig. 25B).

Tin the inside end
of the helix with
solder, using Baker's
fluid and washing it
off afterwards. Now
solder on a short
length of black iron
florist's wire to extend
upwards for Sin, and

then bend it horizontally at right angles.
Now hold the helix to the table by pressing
the thumb on the flattened end. Play a
small flame near the helix, the pointer should
very vigorously move round. Make the
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helix with the expanding metal (brass) on
the outside. You can soon tell by heating
a small piece first. Then, en heating, the

Fig. 30.-Heat ray detector complete (less screen).

coil tends to tighten up and on cooling to
unwind.

A Sin, hole is now drilled in the lid. This
fits over the pointer, when the helix is bolted
to the bottom tin by a nut and bolt through
the fiat end of the bimetal. A little nail
varnish on the nut and bolt will stop them
shaking loose.

The scale is now either stuck on the tin
or written directly on the plastic type with
India ink. Roughen the surface if the ink
will not " grip." It is scaled by comparison
with another thermometer or it can be done
in water as before. Make sure you dry it
quickly afterwards.

It may be used in any position and proto-
types are working both horizontally and at an
angle of 45°, This type may be adapted
to read oven temperatures in the kitchen
or workshop.

An Infra -red Ray Detector or Heat Ray
Detector
The above method of measuring heat may

be put to use in detecting electro-magnetic
heat rays (which are not heat, but which
heat objects up when they come upon them).
A helix is made as above and it is mounted
on an inverted typewriter spool tin (see
Fig. 28).

The helix need not converge to a point
this time as it does not have to be cramped
into a tin. A cellulose cement or nail
varnish is used to fix a small piece of mirror
about kin. square to the top portion (in lieu
of the pointer). The mirror may be broken
from a small thin hand -bag mirror and its
shape is not important. The author found
the mirror from the view -finder of an old
camera suitable. The mirror from an old
galvanometer would suit even better.

A lamp is now made up to project
parallel rays of light from a flash lamp -bulb
on to the mirror and then by reflection on
to a white paper screen (see Figs. 29 and
30.)

The Lamp Housing
A miniature type Edison screw lamp -

holder is purchased from a well-known
department store for 7d. This is fitted to the
bottom of a tube of metal or cardboard,
either with screws or glue. Another tube
is made or found which will slide easily into
the other. In this one is mounted a small
lens. Any magnifying, projection or view-
finder lens will do. -The author used one
from the viewfinder of an old quarter plate
camera.

The best way to attach the lens to the
tube is to 'cut a disc of hardboard with a
fret -saw to fit the tube. A hole is then
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cut in this to fit the lens. It may be
cemented if necessary.

The length of tube required is important.
Make a rough calculation of the length as
follows. Wire up the lamp to a 41 -volt
battery and hold the lens in front of the
lamp so as to project a line (filament) on to
a screen placed about two yards in front
of the lens. Note the distance between the
lens and the lamp (Fig. 31).

This distance should be that aimed at
when the two tubes are fitted together.

Lens

2 yds.

y in. is distance required
(lens to lamp) when sliding
tubes are in middle of

available travel.

Wall
Or

card
screen

Fig. 31.-Checking position of lamp relative
to the lens.

Allow for the tubes to overlap about sin.
for adjustment.

The author used some old vacuum cleaner
tubing for the tubes as they are made ready
to slide one into the other. Details can be
seen in Figs. 29 and 32.

The Lamp House Stand
Any suitable stand will do so long as the

lamp may be swivelled in any direction.
The lamp can be raised or lowered by put-
ting the stand on small pieces of plywood,
it can be swivelled sideways by moving the
stand. All the stand must be capable of
doing is to hold the lamp rigidly and allow
it to alter its angle with regard to the
horizontal.

If a typewriter spool box lid is used, as
in the prototype, make two small angle
brackets and mount them with nuts and bolts
at the centre of the lid with about /r6in.
gap between the two vertical plates.

The lampholder clip is cut from tin plate
and will be made of such a length that it
grips the lampholder firmly when the ends,
which are bent at right angles over the last
lin. or so, come together.

These ends fit inside the gap between the

Flex

Outer case metal or cardboard tube

Lzrp holder
Inner case

Lens

?Light rays

1 -*--y"-..-1 Hardboard

Small JSv spot filament
bulb

4,./Vo/t torch
battery

Fig. 32.-Section through the lamp body and
connections to battery.

angle brackets, a hole is drilled through the
four thicknesses and a bolt fitted with
washers passed through. A nut and lock
nut are then fitted. The nuts are adjusted
so that the lamp can be moved up or down
and yet will stay in position as required.
Details are given in Fig. 29.

Using the Heat Ray Detector
When this is put in any room the strip
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soon gets to room temperature and the posi-
tion of the mirror becomes static.

Now place the lampholder about a foot
away from the mirror (see Fig. 33) at an
angle of about 45° to it when viewed
from on top, and level with the mirror when
viewed from the side.

Place a white paper screen (or use the
wall) about two yards away on the other
side of the spiral (Fig. 33). The reflected
ray from the mirror will also come away
at 45° and by carefully adjusting both
the lamp position and the focusing of the
lens you can obtain a spot (or line accord-
ing to the filament of the lamp) on the
screen. If everything is still this spot will
be still. The slightest vibration of the table
will cause it to move. You have a weight-
less pointer and a very sensitive " thermo-
meter."
Bimetal strip Mirror

Lamphouse

Light rays

Radiation falling on bimetal
will cause spot to move to the

left (invor inside spiral).

Spot of light

Screen
Fig. 33.-Plan of detector ready for use.

Now any heat rays falling on the bimetal
will be changed to heat in the metal and
thus it will be warmed, the bimetal bends,
moves the mirror a tiny bit, this is magni-
fied by the light beam so that it can be
seen on the screen.

For experimental work in the first instance
use an ordinary electric bowl fire. Hold it
two yards from the spiral and rotate it
slowly. As the rays are focused on to the
spiral the spot will move rapidly across the
screen. The author tried with good results
a motor car headlamp fitted with a 36 -watt
lamp focused to a spot. Deflection of the
spot was obtained at a distance of rift.
using a highly polished reflector and fully
charged battery. In this last case, of course,
light rays as well as heat rays are emitted,
both types being turned to thermal agitation
(of molecules) on reaching the spiral. How-
ever, this would not be sensitive enough to
act purely as a light detector.

Apparatus Required
Apparatus. required (in addition to that

already listed). Bimetal Strip. " Hi -Flex
45," .oroin. X 3/I6in. X any length. 6d.
per foot from Technical Services Ltd.,
Shrubland Works, Banstead, Surrey. Cocoa -
tin or similar tin plate. Various nuts, bolts,
flex wire, typewriter spool tins or plastic
boxes, Indian ink, gum, varnish, bottles,
corks, tubes, solder, etc. ift. or 2ft. 22

TABLE OF FIXED THERMOMETER
POINTS

Melting point of Glauber Salts, Sodium
Sulphate

Boiling pant of Sulphur ... =
Melting point of Mercury -
Alcohol boiling neint ... ... =
Boiling point of Mercury -
Beeswax melting point ... ... =
Ice melting point ... ... -.=

Alcohol melting point ... ... =
No movement, no heat, everything

solid. Absolute Zero... ... '-- -273° C.

32.38° C.
444.5° C.
-39° C.

78° C.
357° C.
63° C.

o' C.
-118° C.
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gauge resistance wire (Post Radio Supplies)
or a piece of electric fire element. Ice, from
nature or refrigerator, butcher or fishmonger.
3.5v. flash -lamp bulb and holder. Crocodile
clips. 41-v. torch battery.

Other Worlds in Space. By Terry
Maloney. 128 pages. 12s. 6d. net. Pub-
lished by John Calder (Publishers) Ltd.
WHILE being broadly classified under

the heading of " Space Travel," this
book deals with the subject chiefly from the
point of view of the astronomer and what
information he will be able to pass on to
the prospective space explorer. Descriptions
of all the planets are given, together with
the methods used to obtain this information.

The numerous illustrations, both in
colour and black and white, are drawn by
the author, showing the planets with start-
ling realism. An appendix explains the
meaning of the various technical terms used.

" Engines for Small Power Craft," by P. N.
Barnard. 255 pages. roo illustrations.
Price 16s. net. Published by George
Newnes Limited.
THIS is a book intended to cater for

the rapidly increasing interest in small
boats and whether interest is primarily
centred on sailing or motorboating, it is
bound to be concerned to a certain extent
on the marine engine. This volume
summarises the characteristics of all the
main types of engine and the applications
for which they are best suited. The first
chapters deal with three main types of
engine, i.e. diesel; petrol, paraffin and
vaporising oil engines ; and outboard
motors. Other chapters deal respectively
with engine installation and operation and
maintenance of diesel and petrol engines.
Summaries of the Thames Launch Byelaws,
the Recommendations of the Ship and Boat
Builders' National Federation and the Motor
Lifeboat Regulations are given at the end of
the book.

" Making Pottery and Glassware in Britain."
81 pages. Over too illustrations. 6s. 6d.
net. Published by Scott Greenwood &
Son, Ltd.

THE contents of this book were originally
intended for sales -people concerned

with pottery and glassware, but they will
undoubtedly interest every amateur potter
and everyone who likes to read how things
are made. All the methods of making and
decorating pottery and glassware are
simply explained and illustrated.

" Learning Metalwork with Aluminium," by
J. C. Older. 183 pages. x28 illustrations.
Price 12s. 6d. Published by Temple Press
Ltd., Bowling Green Lane, London, E.C.z.
BECAUSE of its ease of working and its

pleasing appearance, aluminium is an
ideal metal for the beginner in metalwork.
The author of this book is a well-known
teacher of this subject and he has provided
a number of excellent examples of how
this metal may be worked up into a number
of attractive articles. This book will appeal
to all amateurs and all technical schools for
its authoritativeness. The information is
backed by the Aluminium Development
Association: The chapters include : Sheet -
metal work; Scroll Work; Piercing;
Decorative Punch Work; Repousse; Beaten
Work; Spinning; Etching; Fabricated Work;
Moulding and Casting; Turning (Parts I
and II); Anodising and Dyeing; Welding
and Flame Brazing. Technical Data and
List of Suppliers are also included.
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This System is
for lighting (5

amp.) only.

THE installation of electric light wiring,
using rubber or P.V.C. covered cable,
is a comparatively simple project, well

within the scope of the handyman. The
main difficulty is the time it takes to do
it. Conventional wiring, carried out in
spare time, might take weeks to complete,
and the domestic upheaval, caused by lifted
floor coverings and loose floorboards for
this period cannot be lightly dismissed.

The prefabricated system to be described
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illos t el You OSP

for Electric IA ht
Details of a Prefabricated Wiring System Costing

Less Than £10 By JAMES VOSE

A further advantage is that it is possible
to carry out simple tests of the completed
harness before any of the wiring is actually
installed, to ensure that everything works
correctly. It must be understood that these
tests, which the reader can carry out, are
circuit tests only. One test which cannot
be carried out without expensive instruments
is the test for insula-
tion. It is imperative
that every care should
be taken to ensure
that the insulation
is faultless throughout
the installation. The
Electricity Authority
will, before connecting
up, test the installa-
tion and, if the
insulation is found to
be below standard,
will refuse to connect
to their mains. It is
appropriate to mention
here t hat the Electricity

Fig. 1.-One of the junction boxes with the
cables connected ready for installation.
Fig. 2. (Right)-The internal wiring of
junction box for upstairs. Plan in Fig. 4.

has been specially devised to enable a
great deal of work to be carried out
before any actual installation work is
commenced. Then, after any necessary
floorboards have been lifted, the wiring,
completely assembled, jointed and tested,
can be threaded into place in a few hours.

One of the features of this system of
wiring is its extreme simplicity. A novice
could carry out the work without undue
difficulty. It would be advisable, how-
ever, under these circumstances, to have
the work checked over by some person wirh
a knowledge of electrical circuits to guard
against the possibility of a mistake occurring.
But a mistake is very unlikely because all
circuit connections are made in the junction
boxes before the installation work is com-
menced. This very important part of the
work can be carried out in comfort, in full
light, en the work bench -or the kitchen table.

Rod

LB. I.

S.B./.

Plug
3.8.3.

main feature of the system consists of a
central junction box, specially built for the
job, one to each floor of the building. In
the case of a single storey bungalow, one
box only is required, to be located in the
roof space, although for an extensive instal-
lation it would be preferable to use two
boxes, and to split the wiring into two

Fig. 3.-Internal wiring of junction box. Black wires are'shown black
and red wires shaded.

Authority cannot refuse to
supply current merely on
the grounds that the installa-

tion has not been carried out by a qualified
electrician. Provided the insulation passes
the prescribed tests, the authority is bound,
by statute, to provide a supply of current
when requested to do so.

Description of the System
A study of the photographs Figs. I and 2,

and the diagram Fig. 3, will show that the

circuits, thus avoiding congestion of wiring
in each box.

To these boxes the various cables, cut
to predetermined lengths, are connected
according to requirements, the circuit
connections made by simply looping the
wires under the terminals provided inside
the boxes, and the cable ends anchored
by screwing down thin wood strips over
them. Each cable is labelled, both at the
anchored end and the free end, with a
simple code for identification purposes.
For instance, S.B.2 means the cable running
to the switch in bedroom No. 2. L.Bath
means the cable to the bathroom light, and
so on. As it may be necessary to refer
to these labels in the future, in the event
of modifications or additions to the installa-
tion, it is a good plan to write the labels
with Indian ink on white paper, and to
bind them in position with transparent
adhesive tape.

Each cable is coiled up separately and
tied with string. A typical box, with all
the cables connected and coiled is shown
in Fig. a. After testing, the cables are
piled up over the lid of the box, on top
of each other, and tied with two crossed
loops of string, so as to enable the com-
plete assembly to be carried up into the
roof space and placed in the position as
determined. All that now requires to be
done is for the various cables to be threaded
through to their respective positions, the
lampholders and switches connected to
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them, the main feed cable connected to the
fuse box, and the installation is complete.

Preliminary Work
The best way to commence the work

is to prepare accurate scale plans of each
floor of the house. These plans need not
be elaborate-pencil drawings on the back
of spare pieces of wallpaper are quite
sufficient-but it is essential that sizes of
rooms, thicknesses of walls and positions
and hangings of doors are correctly indicated.'
Plenty of time should be taken over this
plotting, as it is much easier to make
corrections on paper than it is to alter

NEWNES PRACTICAL MECHANICS

supply authority, as they like to fix their
meter at the nearest point to their under-
ground cable. This point may be in the
hall, as shown on the typical plans illustrat-
ing this article, or it may be in the front
room. Wherever it is fixed, the meter,
together with the main switch and fuse box,
can be covered in at completion with a neat
cupboard.

The positions of every lighting point and
every switch point should now be marked
on the plans. Coloured crayon is useful for
marking all the electrical work, as this avoids
confusion with the plan lines. A single line,
to represent the cable, which is, of course,

really twin cable, must be drawn

Bedroom 2 Bathroom

wiring because a mistake has been made
through lack of foresight. If these plans
are made to a large scale-one inch to one
foot is very suitable-the cable lengthy can
be measured from the plans, thus saving
the trouble of going all over the house
measuring up each cable with a rule.

Typical plans are shown in Figs. 4 and
5, and it will be noted that, as the wiring
for the bedrooms is above the ceilings, the
various cables can run directly to their
respective points, but the wiring for the
ground floor rooms must be run in straight
lines, either under a floorboard, or between
the joists. A little forethought will show
that it is often possible to run several of
the cables, for some part of their length
at any rate, under the same floorboard,
thus minimising the work of taking up the
boards. This is well worth while, even
if it means, in some cases, using a little
more cable than would otherwise be neces-
sary.

The positions for the junction boxes
should be chosen with some care, and
marked on the plans, The box in the
ceiling, serving the bedrooms, should be
fairly central, and preferably near to the
access manhole. The box serving the
ground floor rooms should be placed in
such a position that the various cables can
be run out from it in straight lines, as far
as is possible. Fig. 5 shows the idea. It
should be possible also to gain access to
this box, if and when necessary, without
having to move furniture about. A land-
ing is usually the most suitable position.

A suitable position for the meter and fuse
box must now be chosen. This should
really be done in consultation with the

from every lighting point to the
junction box, and from every
switch to the junction box.
Another line must be drawn to
represent the feed cable from
the meter point to the junction
box. It is necessary to make a
survey of the attic space over
the bedroom ceilings to see if
there are any walls or chimneys
or other obstructions, and if so
the lines must be drawn to
avoid them. Cables can, if
necessary, be passed through
holes drilled through partition
walls, but they must not, on
any account, be passed through
chimneys or flues.

Fig. 4. (Left)-Plan
of bedrooms showing
cables above ceiling.

Fig. 5. (Right)-
Plan of ground
floor rooms showing
cables under bed-

room floors.

The Junction Boxes
The junction boxes have to

be " tailor made " to suit each
individual installation. The
general construction is shown
in Fig. 6. One box is needed
for each floor, and a suitable
size is Tin. square inside X
21in. deep. The four sides, of
21in. X fin. should be of teak
or other fire -resisting hardwood.
The bottom, of asbestos cement,
can be screwed or nailed in
position, and a similar piece of
asbestos provided for the lid, to
be screwed down at completion
of the work. Strips of sin. X
fin. hardwood tacked to the
sides of the box form a ledge
to support the terminal panel. The sides
of the box may be lined with asbestos mill -
board, if desired. This must be done if
softwood is used in the construction, to make
it fire resisting. This is only to comply with
regulations. The actual danger from fire is
extremely remote.

The terminal panel, 7in. square and tin.
or so, thick, should be of ebonite or bakelite,
or other good insulating material. A suit-
able panel can possibly be purchased cheaply
from a war surplus stores.

For the purpose of connecting the various
wires, the panel must be provided with two
busbars and, in addition, a number of
separate terminals, one for each lighting
point to be served from the box. It is a
good plan to allow for one or two extra
terminals so that any future extensions can
be dealt with without a lot of trouble. The
box shown in Fig. 3 has six terminals
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spaced conveniently around the panel to suit
the wiring of the typical bedroom plan,
Fig. 4, but the terminals should be arranged
to suit the particular house being wired.
It is convenient, however, to place the single
terminals between the switch and light
cables, as shown, as this enables the internal
wiring of the box to be kept tidy and free
from unnecessary crossovers.

The busbars are thin strips of copper or
brass, and the terminals securing them, as
well as the individual terminals, may be
brass bolts with two nuts to each; din. long
brass bolts, No. 4 B.A., are suitable
Washers under the nuts are advisable to
enable a secure fixing to be made to the
cable ends. To enable the cables to enter
the box, slots cut in the sides, bin. deep,
in appropriate positions as determined by the
cable runs on the plan. When the cables
are in position, thin strips of hardwood are
screwed down over them to anchor them in
the slots. The screws must be clear of the
cables, and only tightened sufficiently to grip
the cables without deforming them.

Wiring up the Harness
The cable recommended to be used with

this system of wiring is size 3/029 twin flat.
It may be either tough rubber -covered,
known as C.T.S. (cab tyre sheathed) or
P.V.C. covered. One hundred yards of this
cable should be sufficient for the average
house. In addition, a quantity of hearicr

Dining room

Living room

Kitchen

Larder

Hall

/ Meter cupboard

cable is required for the feed cables from
the meter position to the junction boxes.
The amount of this cable required depends
on the distance from the meter to the two
or more junction boxes. This can be
measured up from the plans, and the exact
amount ordered. The size of this cable is
7/029.

Having obtained the necessary materials,
a start can be made on wiring up the
harness. The required number of lengths of
the cable are cut off from the roll ready for
connecting to the junction box. The lengths
are determined by measuring up from the
plan, and adding an extra' foot or so for
slack and for connecting purposes. Extra
length must be allowed on the switch cables
to allow for the drop from the ceiling to
the switch point on the wall. Normal switch
height is 4ft. 6in. from the floor. As each
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Torminel

Fig. 6.-Construction of
one 'of the specially
made junction boxes.

length is cut off it
should be labelled
immediately a t
each end, coiled
up again and tied
with string, leaving
about tzin. of free
end for connecting
purposes. Care
must be taken to
avoid kinks when
unrolling and re-
coiling the cable.

The wiring in-
side the box (Figs.
2 and 3) may
appear to be com-
plicated at first
sight, but in fact,
if the job is done
methodically, thetask is quite
simple. The two
metal strip busbars
must first be
identified by writ-
ing the word
"RED" alongside cne of them, and the
word " BLACK " alongside the other one.
It is immaterial which is red and which
is black. These busbars are fed from
the 7/029 feed cable, which must have
its red and black wires connected to the
red and black busbars respectively. The
other wires are connected as follows. Every
light cable must have its black wire con-
nected to the black busbar. Every switch
cable must have its red wire connected to
the red busbar. The red wire from the light
cable and the black wire from the appro-
prite switch cable controlling that light, must
be connected together at one of the single
terminals.

In the case of a point which is not con-
trolled by a switch, such as the one at the
lower left-hand of the box (Fig. 3), the
red and black wires are connected directly
to the red and black busbars. Note that
any number of connections can be made to
a busbar terminal, but the single terminals
spaced around the panel can only be used
for connecting pairs of wires. Two-way
switching, used f,,r controlling a light from

Fig.

two positions, such as at the top and the
bottom of the stairs, can be accommodated
in this system, but to prevent any confusion
this will be described separately later.

The wiring being completed, the cable
ends can now be anchored by lightly screw-
ing down the thin hardwood strip over them.
A turn or two of electrician's insulating tape
round the cable ends before screwing down
the strips helps to make the anchorage more
secure without excessive tightening.

Testing the Harness
The wiring of the box is so simple that

it is very unlikely that a mistake can occur.
But to guard against this remote possibility,
and also ensure that good electrical con-
nections have been made, the following
simple tests should be carried out before
commencing the installation work. As
illustrated in Fig. 7, an ordinary 41 volt
flashlamp battery is used to represent the
mains current, and this is connected to
the free ends of the feed cable by twisting
the wire ends round the brass connecting
strips of the battery. A 41 volt flashlamp
bulb is connected across the free ends of the

.light wires, and this can be switched on by
touching together the free ends of the appro-
priate switch cable. If desired, the actual
switch can be temporarily connected to the
free ends of the switch cable, and the light
can then be switched on and off by manipu-
lating the switch. This procedure enables
the switch to be tested as well as the wiring.

7.-Testing one of the junction boxes with a battery and bulb.

Each light cable should be tested in turn
with its own switch cable.

To test a plug cable, which has no con-
trolling switch, the bulb is simply touched
to the two wires of the cable, when the
bulb should light up. Two-way switching
has not been shown
on the typical box to
avoid complicating the
wiring diagram. This
will be described later,
but it is appropriate
to mention here that
the testing of two-way
switching is done by
connecting the flash -
lamp bulb to the light
cable, as before, but
the two two-way
switches should be
connected to the free
ends of both the
switch cables, so that
the correct action of
both switches can be
checked.
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Installing the Harness
The wiring having been fully tested and

found correct, the actual installation work
can now be carried out with every confidence.
The junction box serving the bedrooms is
taken up into the attic and placed in its
predetermined position. The various cables
are run out to their respective positions, and
passed through holes carefully bored through
the ceiling. There is no need to cut off any
surplus length, as this can easily be disposed
of by a little coiling or snaking above the
ceiling.

A number of floorboards require to be
taken up to accommodate the cables and the
junction box serving the ground floor. This
should be carefully done so that thr boards
can be afterwards replaced without damage.
The correct way to take up a short board,
as is required immediately over a lighting
point, is as shown in Fig. 8. First a small
hole is bored at the edge of the floorboard,
close up to the joist, sufficient to insert
the point of a padsaw blade. The board
is then sawn across, with an angled or
splayed cut, so that the joint is not so
obvious when the board is replaced. Before
the board is replaced short ends of batten
are nailed to each joist to give a bearing for
the board ends.

In some cases the cables will run parallel
with the joists, and they can then be pushed,
of " fished," through in between the joists,
but where the cable runs at right angles to
the joists, parallel with the floorboards, it
is necessary to take up a long board and
cut shallow slots in the joists to take the
cable. To remove a long board the ends
must be sawn through as before, and then
the nails should be punched right through
the board and into the joists with a nail
punch. The board can then be levered up
from the saw cut with a strong chisel. A
tongued and grooved board must have its
tongue cut off with a knife or saw before it
can be removed.

The slots in the joists to take the cable
should be as shallow as possible so as to
avoid weakening the joists; *in. deep is
sufficient to give clearance to the size of
cable recommended, and this should not be
exceeded. When two or more cables run in
the same direction, they should be fitted in
the slots side by side .for the same reason.
'The slots should also be kept in the centre
of the gap in the floorboards so that when
the board is replaced it can be screwed down
at the edges without risk of damaging the
cable.

It is not necessary to chase the switch
cables into the plaster. It is permissible to
fasten them with buckle clips on the surface.
But in cases where it is desired to chase
them in, it is recommended that a short
length of oval conduit be inserted into the
chase and cemented in.

Fig. 8. - Method of
forming access holes in

floorboards.

(To be concluded)
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THE construction of a table tennis table
follows normal procedure but special
care must be taken to ensure that the

is perfectly smooth and flat and that
framework is rigid. The top is best

top
the

Fig. 1.-Jointing the rails into the corner legs.

made of /in. or jin. plywood; no other
material offers the same fine finish combined
with rigidity and freedom from warping.
True, an alternative is a grooved and
tongued boarding covered with Formica or
similar material, but not only will this
method prove more expensive and be much
more difficult to fix to the framework, but
there is also the constant threat that the
boards will warp. It may also be desirable,
if not actually essential, that the table
should be capable of being dismantled for
easy storage.

The English match -regulation size for a
table tennis table is 9ft. X 5ft., a size which
is very convenient for plywood construction,
since standard boards are 6oin. X 6oin.; fin.
ply costs about is. 6d, per sq. ft. and jin.
about 2S. The height must be 2ft. 6in.

A Permanent Table
Presuming the table is for use in. a club

or institution where it is intended it shall be
permanent, then construction should be
carried out on the lines suggested in Figs.
I, 2, 4 and 6. The legs should be Sin. X
3in. and, if a jin. plywood top is Wised,
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MAKING A TARLE TEHMS
ZARLE AND EaliPMEIVI

2ft. slin. long, i.e., the top must be 3oin.
from the floor. The turned leg, similar
to that used for sturdy kitchen and
dining tables, would look quite well and give'
a more finished effect than square or tapered
legs. The top rails should be of 6in. X tin.
timber and the bottom rails of 4ip. X tin.
It will be seen that these rails should be of
such lengths as will allow the table top to
overhang about iiin. all round. To
strengthen the ply edges and to give the stop
a suggestion of extra thickness, a border of
iiin. X tin. or tin. X tin. should be run
around the underside and preferably screwed
from the bottom.

The joints
At the four corners, the rails are

shouldered and tenoned into the legs as
shown in Fig. r. The thickness of
the tenon should be lin. Note that if the

.Vig. 2. --jointing the rails into the centre legs.

The Construction of Two Types of Table.
The Cramps and the Bats are Described

By J'AMESON ERROLL

Fig. 4.-An impression of the permanent table.
This structure is ideal for a club or institute
where there is a permanent games room and
where the table does not have to be disturbed.

Fig. 3.-An impression of the collapsible iable.
To dismantle unscrew the legs from the top
flanges and the plywood table top can be stood

against a wall out of the way.

mortices meet in the centre of the leg, the
tenon ends should be mitred. If this is not
done they will jam when cramped up.

The centre top joints are as shown in
Fig. 2 and may be pegged with a couple
of jin. dowels entering the inside of the legs,
passing through the tenon and continuing
for a further in. into the legs. The bottom
rails are all shouldered and tenoned, includ-
ing the centre cross -rail.. The framework
may now be glued and cramped up, care
being taken to ensure that the structure is
perfectly square.

The Plywood Top
This will be in two pieces and may be

fastened to the rails by either method shown
in Fig. 6. The wooden button is by far the
better since it obviates interference with the
playing surface, but if the screw method is
used the screwheads must either be sunk
exactly to table -top level or sunk below it and
afterwards filled in with plastic wood and
glasspapered. Where the two pieces of ply
meet in the centre of the table, alternate
struts are screwed on the undersides as shown
in Fig. 8. These will give extra support
to the ply and ensure a perfectly level join.

Fig. 5.-A side elevation of
the collapsible table and, inset,
an enlarged view of the joining

hock.

Fig.

'F'

'/A\
e

\ y

6.-Two methods of fasten'ng the top to
the rails.

387

The hook shown in Fig. 8 will only be
necessary if the table is made to dismantle.

Painting
Two undercoats should be applied, each

being rubbed over with fine glasspaper when
dry and, finally, the top should be given a
coat of good quality dark green matt paint.
The white edging around the table and run-
ning up the centre should be sin. wide, also
matt. A glossy finish on the top is not
desirable since it tends to produce glare and
to reflect the lights. The legs and frame-
work may have a
gloss finish in any
desired colour, but it
is better to stick to
green for them also-
a slightly lighter
shade than the
top would look
well.

Fig. 7.-A
view of one
of the flanges.

A Collapsible Model
If the table is not required to be a

permanent fixture and has to be taken to
pieces and stored in as small a space as
possible, it is better to do away entirely with
wooden legs and substitute iron piping about
sin. in diameter. It will be found that dis-
used short lengths of old gas or water pipe
-or even welded electric conduit-can be
purchased quite reasonably. Eight pieces
will be required (threaded at both ends), and
16 threaded flanges. The legs should be
about 2ft. 3jin. long, but this may vary
slightly as it is governed by the type of
flange used. The point to bear in mind is
that the total height of the table must be
join. A table of this type is shown in
Fig. 3.

Construction
First prepare the two pieces of ply by

strengthening them on the three outer edges
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THE construction of a table tennis table
follows normal procedure but special
care must be taken to ensure that the

is perfectly smooth and flat and that
framework is rigid. The top is best

top
the

Fig. 1.-Jointing the rails into the corner legs.

made of /in. or jin. plywood; no other
material offers the same fine finish combined
with rigidity and freedom from warping.
True, an alternative is a grooved and
tongued boarding covered with Formica or
similar material, but not only will this
method prove more expensive and be much
more difficult to fix to the framework, but
there is also the constant threat that the
boards will warp. It may also be desirable,
if not actually essential, that the table
should be capable of being dismantled for
easy storage.

The English match -regulation size for a
table tennis table is 9ft. X 5ft., a size which
is very convenient for plywood construction,
since standard boards are 6oin. X 6oin.; fin.
ply costs about is. 6d, per sq. ft. and jin.
about 2S. The height must be 2ft. 6in.

A Permanent Table
Presuming the table is for use in. a club

or institution where it is intended it shall be
permanent, then construction should be
carried out on the lines suggested in Figs.
I, 2, 4 and 6. The legs should be Sin. X
3in. and, if a jin. plywood top is Wised,
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2ft. slin. long, i.e., the top must be 3oin.
from the floor. The turned leg, similar
to that used for sturdy kitchen and
dining tables, would look quite well and give'
a more finished effect than square or tapered
legs. The top rails should be of 6in. X tin.
timber and the bottom rails of 4ip. X tin.
It will be seen that these rails should be of
such lengths as will allow the table top to
overhang about iiin. all round. To
strengthen the ply edges and to give the stop
a suggestion of extra thickness, a border of
iiin. X tin. or tin. X tin. should be run
around the underside and preferably screwed
from the bottom.

The joints
At the four corners, the rails are

shouldered and tenoned into the legs as
shown in Fig. r. The thickness of
the tenon should be lin. Note that if the

.Vig. 2. --jointing the rails into the centre legs.

The Construction of Two Types of Table.
The Cramps and the Bats are Described

By J'AMESON ERROLL

Fig. 4.-An impression of the permanent table.
This structure is ideal for a club or institute
where there is a permanent games room and
where the table does not have to be disturbed.

Fig. 3.-An impression of the collapsible iable.
To dismantle unscrew the legs from the top
flanges and the plywood table top can be stood

against a wall out of the way.

mortices meet in the centre of the leg, the
tenon ends should be mitred. If this is not
done they will jam when cramped up.

The centre top joints are as shown in
Fig. 2 and may be pegged with a couple
of jin. dowels entering the inside of the legs,
passing through the tenon and continuing
for a further in. into the legs. The bottom
rails are all shouldered and tenoned, includ-
ing the centre cross -rail.. The framework
may now be glued and cramped up, care
being taken to ensure that the structure is
perfectly square.

The Plywood Top
This will be in two pieces and may be

fastened to the rails by either method shown
in Fig. 6. The wooden button is by far the
better since it obviates interference with the
playing surface, but if the screw method is
used the screwheads must either be sunk
exactly to table -top level or sunk below it and
afterwards filled in with plastic wood and
glasspapered. Where the two pieces of ply
meet in the centre of the table, alternate
struts are screwed on the undersides as shown
in Fig. 8. These will give extra support
to the ply and ensure a perfectly level join.

Fig. 5.-A side elevation of
the collapsible table and, inset,
an enlarged view of the joining

hock.

Fig.

'F'

'/A\
e

\ y

6.-Two methods of fasten'ng the top to
the rails.
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The hook shown in Fig. 8 will only be
necessary if the table is made to dismantle.

Painting
Two undercoats should be applied, each

being rubbed over with fine glasspaper when
dry and, finally, the top should be given a
coat of good quality dark green matt paint.
The white edging around the table and run-
ning up the centre should be sin. wide, also
matt. A glossy finish on the top is not
desirable since it tends to produce glare and
to reflect the lights. The legs and frame-
work may have a
gloss finish in any
desired colour, but it
is better to stick to
green for them also-
a slightly lighter
shade than the
top would look
well.

Fig. 7.-A
view of one
of the flanges.

A Collapsible Model
If the table is not required to be a

permanent fixture and has to be taken to
pieces and stored in as small a space as
possible, it is better to do away entirely with
wooden legs and substitute iron piping about
sin. in diameter. It will be found that dis-
used short lengths of old gas or water pipe
-or even welded electric conduit-can be
purchased quite reasonably. Eight pieces
will be required (threaded at both ends), and
16 threaded flanges. The legs should be
about 2ft. 3jin. long, but this may vary
slightly as it is governed by the type of
flange used. The point to bear in mind is
that the total height of the table must be
join. A table of this type is shown in
Fig. 3.

Construction
First prepare the two pieces of ply by

strengthening them on the three outer edges
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Fig. 8.-Details of the junction
between the two halves of the
plywood top. (Inset)-block for

mounting flanges.

with lengths of zin. X tin. and on the inner
edge, where they meet, with alternate struts
as already explained and shown in Fig. 8.
The corners of the zin. X tin. framework
can well be mitred, but there is no objection
to their being butted. At the four corners
and at about sin. from the ends where the
table meets in the centre, blocks of zin. X
zin. wood should be fastened to the frame
(see inset, Fig. 8). These serve as supports
for the top flanges.

Screw a flange on to each of the eight
blocks on the frame and screw a leg into
each. To allow for slight inaccuracies in
the surface of the wooden blocks, it is
advisable to see that the legs run at an
exact right-angle to the table top. A
slope of 1/64in. becomes greatly exagger-
ated throughout the length of the leg and
will be visible. These minor surface faults
can be remedied by inserting one or two
pieces of veneer or thin card between the
vood and the flange.

The bottom flanges can now be screwed
on and the table assembled, the centre being
brought up tight by the use of two strong
hooks as shown in Figs. 5 and 8. Any

tv

squares

Fig. 9.-The table -tennis oat shape.
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unevenness of the floor or vary -
Mg thicknesses of carpet or lino
can be compensated for by
turning the bottom flanges to
right or left. Check the lay of
the table with a spirit level. The

whole structure may now be painted as
already described.

To dismantle, unscrew the legs from -the
top flanges, and the complete table can be
stood against a wall and will take up very
little room.

Fig. to.-Shaping the handle.

Fig. IL -Details of the net and post.

Details of the Bat
There is no restriction on the size or

shape of the table tennis bats and many
unorthodox types are used by expert players.
The shape shown in Fig. 9 is quite average.
The shape must be laid out on a piece of
3/16in. plywood and the best way of doing
this is to draw one half of the shape on a
piece of card to form a template, transfer
it to the plywood, turn the template over
and draw the other half. This method
makes sure that both halves are identical.
Cut the shape out with a fretsaw and lightly
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clean the edges with a spokeshave. By
marking out two bats the opposite way round,
they may both be cut from a piece of ply-
wood loin, wide.

The Handle
This is formed by gluing on two thicker

pieces of wood and shaping round to be
comfortable. Each piece is Sin. long and
kin. thick, chamfered at the ends. Glue to
each side of the plywood with the edges
flush and, when the glue has set, round the
sides pff with sandpaper to form a com-
fortable shape as shown in Fig. to. After
the edges of the bat have been sandpapered,
they may be painted with a gloss enamel
if desired. Finally cover the playing sur-
face of both sides of the bat with the special
embossed rubber sheet which is available
for the purpose from a sports dealer. Great
care should be exercised both in cutting and
gluing this rubber, as the final appearance
of the bats depends on these operations being
accomplished neatly.

The Net
Close -meshed netting is used for this and

the top and bottom edges are sewn round
with tape to prevent them fraying. Sew
a piece of string into each hem, leaving it
loose for adjustment. The finished net
should be 6in. high and 5ft. long.

The posts are cut from sin. dowel rod
and should be yin. long. The top of each
is rounded off and a sawcut made across
it to form a grip for the string and a small
hook is positioned about zin. down the out-
side of the post to make a suitable fastener.
At the bottom end another small hook or
eyelet is screwed in tin, upwards and in
line with the saw cut, but on the opposite
side to the ether hook. A completed post
is seen in Fig. it.

The Cramps
These are obtainable from any wood-

working shop (Fig. 12). Cut a recess in the
bottom of each post the same depth and
width as the metal of the cramp, so that it
lies flat and flush when put into place. Drill
a hole through the cramp to take the screw
and countersink on the underside so that the
head is below the surface of the metal and
will not scratch the table. Lay the cramp
in the recess and drive the screw up into the
base of the post (see Fig. 53),

The handles of the bats and the posts can
be varnished if desired. Also, if preferred,
thin sheets of cork or sandpaper may be
used as a playing surface on the bats.

Fig. 12 (left).-The cramp.

Fig. 53 (below).-Attaching
the cramp to the post.
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5apedtrygrame
A Home,rnatie Portable Unit

By B. PARKER

THE tapestry canvas frame shown in the
drawings has several advantages over
the rather cumbersome wooden frame

generally used. Being portable it can easily
be stowed when not in use but the chief
advantages are the ease and comfort provided
for working the canvas and the protection
given to sections of the work as they are
completed.

Construction
Fig. I shows two rollers (to which short

lengths of linen are attached) held between
plywood sides by means of short lengths of
threaded rod fitted with wing nuts. This
frame swings centrally be-
tween two uprights also held
in any position by wing nuts
operating on
threaded rod fixed

Fig. L-A perspective
of the complete frame.

to the frame sides and passing through the
uprights. The lower ends of the uprights,
fixed to suitable base pieces, are held together
by a single bottom rail which is also held in
position by wing nuts and threaded rod.

The Lower Ends
Details of one of the lower ends are shown

in Fig. 2. A cross piece 9in. X On. X
rkin. is fixed to the upright by means of a
Alternative Total height of upright

design 2' -4

31`ki" thrteded rod

Bottom
rat/

Pane/ pin

Fig. 2.-Details of the lower ends.

mortise and tenon joint cut
as shown. It will be noted
the tenon is zin. wide being
fin. less than the width at
the bottom of the upright,
the shoulders thus formed
provide added stability to
the joint. The uprights are
2ft. 4in. in length and cut
from Sin. X kin. material
being planed to finish about
I kin. wide at the top. It is
advisable to mark out the
tenon before planing to shape
to ensure a square cut

for the shoulders.
When both up-
rights are jointed
and finished t o
desired shape they
should be glued and set aside
to harden.

The bottom rail may next
be prepared being 2ft. X 'kin.
X rain. After planing to
size kin. dia. holes are drilled
centrally in each end to a

depth of about riin.
Into these are fitted
Sin. lengths of kin.
threaded rod. To fix
th e se in position
t/t6in. holes are
drilled about tin.
from the ends carefully positioned to pass
through the rod. One inch panel pins driven
in from one side of the rail passing through
the rods will provide sufficient security.

The Top Frame
Fig. 3 shows details of the top frame.

The two rollers are 2ft. in length being
cut from tin. diameter broom handle. These

An artist's im-
pression of the
completed
frame in use.

are trimmed neatly at the ends and after-
wards drilled to a depth of about 'lin. to re-
ceive 2in. lengths of kin. threaded rod, which
are fixed in position as shown at A (Fig. 3).
The sides of the frame are cut from 3/16in.

Rollers 24".x I" die

Pent/ pit, fixing red in roller

M.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,..o.,,,,,,,,,,,,,,..c.11
0 MATERIALS REQUIRED 0

FRAME:
0 Uprights ... 2 pieces 2ft. 4in. X Sin. x lin. hardwood.
0 Base ... 2 9in. ,,, r ::1 in. x rain. ,,0 Bottom rail 1 piece 'ft. i i 411. x t fin. x Ilin. 

l
Rollers ... 2 pieces aft. oin. x Tin. diameter

(broom handle).
6 Sides ... 2 ,, 9in. x riin. x 3/16in. plywood.

METAL:
Threaded brass rod 2 pieces 3in. x lin. for bottom

0
32

(s)

rail.
2 pieces Ilin. x lin. for centre

top pins.
4 pieces tin. > for roller ends.
2-lin. brass nuts.

 wing nuts.
8-lin. washers.
2 pieces lin. x t/t6in.

brass plate.
4 only 4in. x 2's brass screws.
6 only tin. x tir6in. panel pins.

Threaded rod is obtainable in varying lengths.

25 21

2, 53

Brass nut sweated to p/ate & rod

Upright from 2'-4X3.x

1%; x'Wx%6brass plate

14"f -hi -ceded rod

Fig. 3. - The
top frame.

plywood skin. wide and 9in. in length.
These sides are shaped and drilled as
shown in Fig. 3, which drawing also
shows how accommodation is provided

Fig. 4.
p central

Hole to take
No 2. screws

Plate nut and rod
sweated together

3" wide' strip of linen secured to rollers
for attaching tapestry canvas

Fig. 5.-How the canvas is attached.
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for the rollers and the central pivot. The
central pivot is further illustrated in Fig. 4,
which shows a 'lin. length of threaded rod
passing through the centre of a 'fin. X Sin.
X r/r6in. brass plate. A brass nut is
" sweatcd " on one end of the rod and also
to the Two small holes are drilled
in the plate to provide means for fixing with
small screws to the plywood sides. Thus
the frame when assembled can be held in
any required position by means of the
central rods which pass through the holes
in the top a the uprights and secured by
wing nuts (See Fig. r).

Soldering
The " sweating " together of the parts for

the central pivots as mentioned above is a
simple operation even for the beginner in
metalwork. Having sawn off the required
pieces from a length of rod held in the vice
(blocks of wood being used to protect. the
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threads) the ends are neatly finished with a
fine file. Soldering flux is applied to about
fin. of the rod at one end followed by a
trace of solder added with the soldering iron.
Only a small quantity of solder should be
applied otherwise there may be difficulty in
screwing on the nut. To accomplish this
two pairs of pliers are required. Holding
the nut with one pair apply a little flux to
the thread:, inside the nut then, holding the
short length of rod with the other pair, heat
both nut and rod until the solder is in a
fluid state, when it will be possible to screw
the two together.

The plate is cut from, a piece of r/r6in.
brass, filed to size and drilled in the centre
to receive the fin, rod and also drilled as
shown in Fig. 4 The plate is next sweated
to the rod and nut by applying flux and
solder to the underside of the nut and also
a little round the hole in the plate. Smear
on a little flux, pass the rod through the

V.P.N.,,,ValokporloVaPOU.dlotata".V..00\p"Npi040V.I.Ap
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plate and hold over the gas jet until the
solder has melted, which will be seen by the
settling down of the nut on the plate. This
second application of heat will, of course,
loosen the joint already made between the
rod and the nut, but when cold it will be
found the plate, rod and nut are securely
fixed togther. Fig. 4 shows the completed
unit.

When fin. holes have been drilled through
the lower cross members to receive the rods
fixed in the ends of the bottom rail the
various parts may be assembled. A final
smoothing over with fine glasspaper will
complete the job.

The height of the gadget as shown has
proved to be very suited to the convenience
of the canvas worker when seated in a com-
fortable chair. A width of canvas up to
2ft. and of any required length is stitched
to the two strips of linen, which can then
be turned and held in any desired position.

AN ELECTRIC SPINNING GAME
Work Out Your Own Way of Playing This Game

THIS game, which works from a pocket
battery costs only a few shillings to
make and will provide endless

amusement during the winter months.
For a baseboard use a sheet of three-ply

wood about roM. X 6in., although you may
make the model any size to suit yourself.
Draw a circle of about 2 sin. [radius on the
baseboard and another of rlin. from the
same centre. Now repeat this construction
on a sheet of tinplate and equally divide
each of these circles round the edge and cut
out six segments of tinplate to the shape
shown in Fig. a. These must be nailed or
screwed on to the circles marked on the
base so as to leave a small gap between each
segment. When cutting tinplate it is always
a good plan to make a paper pattern first.
The pattern in this case is made by drawing

A wire connects 77 to centre bracket

Fig. I.-The corn-
plete game.

A wire connects
T2 to bases of lamps

the circles and dividing them a3 explained
above. It will improve the appearance of
the model if you make sure that the edges
are perfectly smooth. If you do not possess
a file, rub the tinplate edges on a stone to
get them smooth.

The Arrow
The arrow is made from tinplate or sheet

brass. An old pair of scissors will cut tin-
plate, but you may need' special shears for
sheet brass, unless it is very thin. Make
the arrow according to the size of your
circle; 41m. X in. is a suitable size. Cut it
to the shape shown in Fig. 2 and punch
a hole in the centre.

The spindle consists of a nail knocked
through the baseboard from below. In
order to make the arrow turn freely and to
make a good contact, cut a piece of tinplate
3M. X fin. and bend it into a bracket as

shown in Fig. 3. Punch a hole in the
centre, slip it over the axle and nail or screw
it to the board.

Illuminated Score Board
First obtain six small lampholders to take

an ordinary 3.5 volt torch bulb and screw
them in position. These can be bought for
a few pence, but if you prefer to make them
yourself, fix to the base a strip of tinplate
about 5in. X fin. Then cut six pieces
of tinplate rfin. X lin. and bend each one
as shown in Fig. 4. 4Make a hole into which
your lamp will fit tightly. This may be done
by punching a hole with a nail and enlarging
it. Now screw the six brackets in position
so that the bottom contact of each lamp will
rest on the strip of tinplate. Make sure that
each bracket is separated from the next by

a small gap. The numbers
are painted on a strip of Per-
spex mounted on two battens.
Connecting the Parts

12 Solder, or fix by screws, a
wire to each piece of tinplate
in the circle and to the centre
bracket. The wires are shown
by broken lines in Fig. r,
whilst Fig. 4 makes it quite
clear how the wires must be
connected to the lampholders.
Each wire from the circle
goes to a lampholder and the
wire from the centre bracket
must be connected to the
battery, via terminal Tr.

Another wire goes from the tin strip under
the lamps to the battery, via terminal T2..
If you have bought your lampholders, con-

nect the bottom screw of each one to a piece
of wire which must go to the battery. This .1
wire takes the place of the tinplate strip in
the home-made lampholders.

Connect the wires from the tinplates to
the lampholders by passing them through

Fig. 2.-The
arrow.

Fig. 3.-The
pivot bracket.

Wire from plate

4.-The lampholder connections
holes and carrying them underneath the
board so that they are out of sight.

You can make a sliding contact between
the arrow head and the circle by means of
a short piece of copper flex. The arrow
may be weighted by ,clipping a piece of
tinplate round it to keep the wire in contact.

4j.
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PRACTICAL MOTORIST
AND

MOTOR CYCLIST
Edited by CAMM

May Issue Now On Sale
Price 1/3

Order Your

PRINCIPAL CONTENTS
Repairing Plastic Bodywork.
Overhauling the Post-war Standard Eight.
Carburetter Maintenance.
Your Insurance Simply Explained.
Beginner's Guide to the Motor Car.
Making a Baby Carrier.
Braking Principles and Practice.
Overhauling the Pre-war Austin 10.
Overhauling the jaguar li-litre.
Motor Cycle Valves.
The Electrical System.
A Garage Mechanic's Diary

Copy Now ! and many other interesting articles.
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The indispensable
adhesive for
instant use on

crockery, glass, wood, metal, celluloid
and the thousand and one things handled
by the hobbies enthusiast. Instant drying,
insulating, waterproof and heatproof. Durofix
is grand for repairs to electrical, sports and leather goods.
Handy Tubes 9d., Large Tubes 1 /3d., Commercial Size 5/-.

lb. tins 2/9d., I lb. tins I0/6d.

)' TILE CEMENT
Tilbkm[t A LIQUID CEMENT possessing very

strong adhesive qualities. For re-
placing tiles to walls, floors, fireplaces,

hearths, curbs, etc. in kitchens,
lavatories, bathrooms, halls, bedrooms,

reception rooms, etc.
Large Tubes 1/3d. lb. Tin 2/9d.

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

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

ISIS

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

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

Handy Tubes 100.

As recommended by
your Dealer

APPLIED LIKE PUTTY
DRIES LIKE WOOD

Can be cut, planed, polished and
painted like wood. Will take nails and
screws like wood. It does not blister,
crack or decay. Rawlplug Plastic
Wood is actually the best quality
product of its kind on the market.
Natural, Oak, Mahogany or Walnut.
Large Tubes 1/.. Tins: 4 lb. 2/3d.,

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

DUROLASTIC

ti

ELASTIC SEALING COMPOUND. Forms
permanently elastic waterproof joints with

great adhesive qualities to any dry surface.
Resists vibration or shock and will not break

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

5 AMP, 10 AMP AND 15 AMP WIRE for lighting,
heating and power respectively all wound on

one card for convenience. Instructions are
printed on the card which is punched for
conveniently hanging near the fuse box.

3d. per card.

DURIUM GLASS DRILLS

RA 1. 00 '2

For drilling glass, pottery, vitrolite, etc.
with a hand or slow speed electric drill.
The arrow head has the angles ground to
the best degrees for quick clean penetra-
tion and long life.
Sizes from 4" to +" dia. in handy tubular

containers. Prices from 6/6d. to I 0/3d. each.

RAWLHOOKS
The popular style of hook which can be
quickly fixed in soft brick, plaster,
wood, wallboard, etc., for hanging
light pictures, etc. Made in three sizes
with appropriate fixing pins.

Sold in handy packets at I / 4d. per packet inc. P.T.

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

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

Large Tubes 1/, Tins: lb. 2/6d., I lb. 4/9d.

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

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

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

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

High quality with durable chromium
plating in modem square design.
Single and double hooks, tumbler
holders, towel rails, toothbrush racks,
toilet roll holders, soap and sponge

racks, shelf brackets, etc. An illustrated descriptive folder
can be had from the Rawlplug Company on request.

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

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

THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, S.W.7
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CLINOMETERS
COST THE GOVERNMENT WELL
OVER £15 TO MANUFACTURE !

17/6
2/- P & P

These instruments are made for the
high precision measurement of angles
up to 90°. In solid brass or aluminium
with circular 2 -way spirit -level, length
7iin., height nin. Ideal for setting
milling and drilling tables and general
workshop use. Manufactured to gov-
ernment specification, they are offered
at a fraction of the original price.

Dept. P.M.
3, Harrow Rd., London, W.2.
Te`ephone : PAD 2515

MINIATURE
12/24v MOTORS
These superb motors may
be run on either 12 or
24 volts. They are 2in.
long x I=/in. diameter.

1/6 P. & P. 716
BRAND NEW EX -GOVERNMENT

HAND MAGNIFIERS
Finest quality 21in. diameter opti-
cally gound lens. Set in specially
designed chromed split ring for easy
removal of lens. Cannot
be repeated at

I;- P. & P.

ENGINEERS !
HIGH-SPEED SMALL TOOLS

DRILLS-ALL TYPES
ALL AT 50",", OFF LIST PRICES

HACKSAW BLADES
10in. High-speed steel. Per dozen 7/6k le,"l:

12in. 9/-p.
VERNIER CALIPERS

9in. Stainless steel. English and Metric
reading. Manufactured by a leading Swiss
maker. Brand new in case. L6  15  0

2,'6 P. & P.
6in. English reading. By leading English
maker. Brand new in case. L3  19  6

2/- P. & P.
BALL JOINTS
LARGE SELECTION
ALL ONE PRICE 3/6

- P. &P.

PLUS THESE WONDERFUL BARGAINS !
FOR CALLERS ONLY

Wide range of high-speed steel cutting tools al I at half list prices. Universal micro switches, several types
in stock from 2/-. Large selection of bubble levels at bargain prices. Flexible Drives, Sensitive Altimeters,
15,6. Largest selection in Britain of lenses and prisms, also Filters, Spherical Reflectors, etc., Aircraft
Instruments. Send now for catalogue, 1/6 inc. postage, refundable on receipt of initial order. ONE ONLY-
Instrument makers' Pultra Lathe, 50 and 70 mm. centres, complete with 100 collets plus driving unit,
230-250 v. List price. £254. Our price £125.

UNITED TECHNICAL SUPPLIES
Situated at function of Edg-
ware Rd. and Harrow Rd.
(opposite Edgware Rd. Tube

Station)

up with
Pelmanism NOW

AFEW minutes a day for a
week and your mind will be
tidy and your purpose sure.

In three weeks habits will be
formed which will make your will
strong, concentration easy and
recollection of useful facts and
material automatic and certain.

IFou are amongst the many
ywho have completed the
Pelman Course we urge

you to read once more the lessons
and personal notes sent to you.
Lessons a and 3 should be read
immediately so that you will
recall the lift to your courage
which came with the fixing of an
aim and the enlargement of your
power to do things effectively.

IF you are now going through
the Pelman Course we
would like you to send in

your progress work sheets regu-
larly and so get the momentum
which continuity gives.

HOW TO LEARN LANGUAGES
The Pelman Languages Institute
teaches French, German, Spanish
and Italian without translation. The
method is explained in four books,
one for each language. Write for
the book that interests you and it
will be sent, together with a specimen
lesson, gratis and post free.

Pelman Languages Institute,
130, Norfolk Mansions, Wigmore

Street, London, W.i.

IF you are not yet a Pelmanis
but have had a copy of
"The Science of

Success," will you please read it
again ? If you have not had a copy
we shall be happy to send you one.

The Pelman Training is scienti-
fic, precise and individual. It will
help to make your efforts imme-
diately fruitful, at work, socially,
and in your leisure time.

THE PELMAN INSTITUTE
Scientific Development of Mind,

Memory and Personality.
"The Science of Success"

The Pelman Course is simple
and interesting and takes up very
little time. The books are printed
in a handy pocket size, enabling
you to study them in spare
moments during the day. You
can enrol on the most convenient
terms. The Course is fully
described in " The Science of
Success" which will be sent, gratis
and post free, on application to :

PELMAN INSTITUTE,
130, Norfolk Mansions, Wigmore St.,

London, W./.
WELbeck 1411.

Established over 60 years.
PELMAN (OVERSEAS) INSTITUTES : DELHI
JO Alipur Road. MELBOURNE, 396 Flinders
Lane. DURBAN, Natal Bank Chambers (P.O.
Box 1489). PARIS, 176 Boulevard Ifaussmann.
AMSTERDAM, Prinsengracht 1021

1948 - TEN YEARS' TRADING 1958

2/6 FREE
PURCHASE VOUCHER
with every request for my list No. 31
containing nearly 2,000 items, over 70
HANDY MIXTURES

Look at these examples :-
16 -Bank Switches, 5/- ; f" B.S.F. x 2f" cad. plated bolts, 8/- per gross ;
Set 8 Allen Keys in pouch; 3/6 ; I" x g" x 5;32" Ball Races, 2/3 ; i" x 21"
Taper Sleeve Races, 10,'- ; 30' Silver Steel to 7,32" dia., 3/-. Pivot
Drills, 1/16" dia. shank, 2/- per doz. ; Wood Screws to II" long, 2/ -
per gross ; Motorist's Mixture : Nuts, Bolts, Screws, Washers, 432
parts, 20/- ; Split Pins to f' dia., 1/3 per gross ; Steel Washers, I" to
3;3 per gross ; 1/32" x 3/16" R.H. Copper Rivets, 1:- per gross ; 2 B.A. x

csk. cad. plated Screws, 2/- per gross ; 2 B.A. x 1" hex. cad. plated
Bolts, 3/- per gross ; 6 B.A. x R.H. cad. plated Screws, 3'- per gross ;
No. 14 x 2" Round head Self -tapping Screws, 5,1- per gross ; No. 2 x
Round head Self -tapping Screws, 3,'6 for 250 ; Aneroid Capsules, 2"
dia., 4 for 6d. ; Flex. Drive 4' long, 1/6 each ; " A " and " M " Belts
and Pulleys, hundreds of sizes ; Relay, contains 300 parts, 6 v., 24 contacts,
7;6 ; 10 mm. Spark Plugs, 11- each ; Thermostat, 15 amp. 35 deg. C.,

each ; Double Pole 15 amp. 250 v. Tumbler Switch, 36 ; Immersion
Heater, 230 v., 600 w., 10/6 ; Pots., W./W. 10,000 ohms, 1/6 ; 24 v.
Motor, Geared 5 r.p.m., 45/-; Landing Lamp Motors for opening and
closing doors, 25/- ; Croc. Clips, 31- doz. ; Insulating Beads, 1/6 gross ;
Punch and Chisel Set, 4 items, 5/- ; Silver Solder, Steam Packing,
Insulation, Silver Steel, Shim Stock, Copper Tube, Screwed Rod, Allen
Screws, Polishing Sets, Spanners, Taps and Dies, etc.

Cash with Order. All goods on 28 -day MOney Back Guarantee.
Orders over (Inland) post free. Smaller Orders, send 2:6 postage.

Surplus will be refunded.
K. R. WHISTON

(DEPT. P.M.5), NEW MILLS, STOCKPORT



May, 1958 NEWNES PRACTICAL MECHANICS

CI =a imi I =ED imm c mum 111111111 UK= == =MEDICI

The Martian Atmosphere
Restudied

I A Report from the National Bureau of Standards
in Washington

TELESCOPIC observations strongly
suggest that Mars has an atmosphere
similar to, though more transparent

than, the atmosphere of the earth. For more
specific information on the Martian atmos-
phere astronomers have relied mainly on the
spectroscope or spectrograph, instruments
that analyse the sunlight reflected from the
planet's surface. In principle the gases
present should reveal themselves by their
characteristic absorption lines and bands, but
results so far have not been conclusive.
However, the persistence of inconclusive
results, despite increasing sensitivity of
observing techniques, has led to lower
estimates of the quantities of gases, such as
oxygen, water vapour, and carbon dioxide,
that may be present on Mars.

Another attack on this problem has been
made by scientists of the American National
Bureau of Standards, and they have now
completed analysis of the spectrograms
obtained during the close approach of Mars
in the late summer of 1956. Two husband -
and -wife teams-C. C. Kiess, H. K. Kiess,
C. H. Corliss and E. L. R. Corliss-partici-
pated in the investigation which was spon-

Oct 22

.

(5 Sun

Fig. 1.-The approximate relative positions
of Mars, Earth and Sun, in the latter part
of 1956 when a spectrographic study of the
Martian atmosphere was made by National
Bureau of Standards scientists. On Sep-
tember ro when Mars was " in opposition,"
its distance from the Earth was a minimum.
Spectrograms were obtained around July 22
and again around October 22 when this
distance was decreasing and increasing, res-
pectively. Its both cases the change was rapid
enough so that the resulting Doppler shift in
the spectrum of Mars could separate absorp-
tion lines of terrestrial origin from those due
to the Martian atmosphere, but this effect was
not observed.

:Sept./0

-44F
Mars

July.22:

//Earth

sored jointly by the National Geographic
Society and the National Bureau of
Standards.

Using more sensitive instruments than
have been previously applied to this pur-
pose the scientists photographed the
Martian spectrum under the excellent
observing conditions at the new high -altitude
observatory, operated by the U.S. Weather
Bureau, on Mauna Loa volcano in Hawaii.
Also, in an effort to extend observations
farther into the infra -red, another set of
spectrograms was made at the Georgetown

College Observatory in Washington, D.C.
The investigation concentrated mainly on

a search for oxygen and water vapour. The
results indicate that both of these, if present,
occur in quantities too small to be detected
with the equipment used. On the basis of
laboratory tests of spectrograph sensitivity to
water vapour, this means that there is less
FLO in the Martian atmosphere than there
is in a film of water o.o8mTn. (I/3ooin.)
thick. The spectrograms also showed no
trace of the carbon -dioxide lines that have
been observed in Venus, or of spectral lines
of the noble gases.

It is believed that these results are not
incompatible with the presence of water
vapour in amounts sufficient to explain, for
example, the transport of water from one
polar cap to the other. For it is now fairly
well established that the white polar caps
of Mars consist of solidified HO, and -it is
reasonable to suppose that the seasonal pro-
cess in which one cap shrinks while the
other expands is due to the transfer of water
vapour over the Martian surface. The results
do raise the question, however, as to whether
the spectroscopic tests hitherto used are
delicate enough for the purpose. In the
case of ILO molecules there is reason to
believe that the bands that have been used
(because of accessibility to present methods
of observation) are not the most sensitive
ones. Both theory and experiment indicate
that much stronger bands occur farther in
the infra -red, but different or improved tech-
niques are needed to detect them on Mars.
The use of spectrographs mounted in high -
altitude balloons, rockets, or artificial satel-
lites will reduce the difficulty further.

Methods
The light from Mars, as received near

the earth's surface, is really a composite of
three different spectra. Specifically, it con-
tains absorption lines originating (x) in the

Coll/motor
mirror

reversing layer of the sun's atmosphere (2)
in the atmosphere of Mars, and (3) in the
atmosphere of the earth. The wavelengths
of the solar lines are accurately known
and so can be easily identified. For the
much more difficult task of distinguishing
lines due to Mars from those due to the
earth, two methods have been in use.

One method is to observe Mars at
" opposition," that is, when Mars, earth and
sun are most nearly in a straight line, with
the earth between the other two. Its dis-
tance from the earth being a minimum (or
nearly so), Mars is then at its brightest.
Also, because the distance between Mars and

S/it
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the earth is neither increasing nor decreas-
ing, absorption lines originating in the
atmosphere of Mars will not be separated
by Doppler shift from those originating in
the earth's atmosphere; so that oxygen
lines, for example, from Mars will be super-
imposed on those from the earth. In such
a case the line may be noticeably intensified
or, more likely, distorted; that is, since the
Doppler shift is not negligibly small except
for a brief interval, the intensity profile of
such a line, as measured with a microphoto-
meter, would be asymmetrical. Such dis-
tortions might be detected more readily by
comparison with corresponding lines in the
spectrum of the moon (which has no atmos-
phere of its own).

The second method is to observe Mars
at some time before or after opposition, when
the Doppler shift would separate clearly the
Martian from the terrestrial lines. Then,
if there is oxygen in the atmosphere of
Mars, one might expect the oxygen lines
caused by the earth's atmosphere to have
faint companions separated by the amount
of the Doppler shift.

Comparison with the spectrum of the
moon, obtained under similar conditions,
would allow the Doppler shift to be
measured-for example, by the relative dis-
placement of the solar lines. Comparing
the Martian spectrum with the more
familiar spectrum of the moon would also
help in detecting any unknown lines that
might show up.

The second method was used in the
present investigation. Spectrograms were
obtained about seven weeks before opposi-
tion at Mauna Loa and about six weeks after

Fig. 2.-Simplified drawing of equipment
set-up used in spectrographic study of the
Martian atmosphere. The siderostat
mirror is electrically rotdted to compen-
sate for the Earth's daily rotation, so that
the light front Mars is reflected in a fixed
horizontal direction towards the telescope
image lens and the concave -grating
spectrograph.

siderostat
opposition at the Georgetown observatory.
In the earlier spectrograms the Doppler
shift was 0.22 A (angstroms) towards the
short wavelengths, and in the later ones
0.25 A towards the longer wavelengths. The
measured values of the shift agreed well
with the values calculated from the orbital
velocities of Mars and the earth.

Instruments
The new study of the Martian spectrum

was undertaken in order to see what could
be done with the newer aids to observation.
These include better diffraction gratings
and optical systems, faster photographic
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plates, and more accurate guiding
mechanisms for prolonged photographic
exposures.

Before proceeding to Hawaii the scientists
tested the feasibility of using high -dispersion
concave gratings for planetary spectroscopy
at the Georgetown observatory. Various
arrangements were tried out .on Jupiter,
which was then about as bright as Mars
would be July, 1956. The tests justified
proceeding with the project and showed that
the mounting devised by Wadsworth would
be suitable for the
grating.

Light is gathered
from Mars with a
siderostat, a mirror
that is motor -
driven (with
manual fine adjust-
ment) so that the
light is always
reflected in the
same horizontal
direction towards Fig. 3.-Spectra of the Moon obtained by National Bureau of Standard;
t h e rigidly scientists at the high-a4tude observatory on Mauna Loa volcano in Hawaii
mounted telescope (above) and at the Georgetown College Observatory in Washington, D.C.
lens and spectra- (below). The comparison shows the extent to which absorption lines due to
graph (Fig. t). oxy;en and water vapour in the Earth's atn:osphcre are weakened at the
The telescope lens altitude of the Mauna Loa observatory.
focuses an image

NEWNES PRACTICAL MECHANICS
dust and moisture are trapped below it.

Spectra of Mars and the moon were
obtained successively on the same plate, the
exposures to Mars lastmg three hours each.
The Wood grating was tried first. The
spectrograms proved sufficiently dense to
warrant using the more dispersive Gale
grating, which was then set up to photograph
wavelengths from 5800 to 7400 A.

The Doppler shift is clearly evident in the
best spectograms (Fig. 3). In several cases,
lines of solar origin that are hidden behind

OF OXYGEN a BAND WATUt 41-'11

'Yr i' MOON AS OBSERVED AT Altrrums T 150 AND
11,134 FEkr

of the planet on to a slit, and the light
passing through is converted into a parallel
beam by a collimating mirror. The beam
then strikes and is reflected from a concave
diffraction grating which spreads the light
out into its components according to wave-
length. The light as thus spread out-i.e.,
the spectrum-falls upon a thin glass photo-
graphic plate which is curved to fit the focal
plane of the grating.

Two diffraction gratings were selected.
One was ruled by R W. Wood at John
Hopkins University and has 15,000 lines per
inch and a (reciprocal) dispersion of 5 A
per mm. The other, ruled by H. G. Gale at
the University of Chicago, has 30,000 lines
per inch and a dispersion of 2 A per mm.
Both have the special virtue of concentrating
much of the light in one of the first -order
spectra. The telescope lens, t2in. in
diameter and 12ft. in focal length, was made
by J. Clacey,
former chief
optician at the
National Bureau
of Standards.

Observations
The observa-

tory on Mauna
Loa offers many
advantages to
the astronomer.
Situated in the
midst of the
Pacific at analtitude of
11,134 ft., it is
free from the
ruggedness o f
terrain that pro-
duces turbulencein the sur-
rounding a i r.
Particu larly
important is its
height of about
one mile above
t h e inversion
layer of the
atmosphere.
This is the level
at which the
temperature of
the air starts to
increase with
increasing alti-
tude; the bulk
of atmospheric

terrestrial lines in
spectrograms of direct
sunlight are shifted
out of their hiding
places and appear
separately in the spec-
trum of Mars. If any
lines due to water
vapour or oxygen in
the atmosphere of
Mars appeared in the
spectrum, they should
be shifted by about
0.22 A from those of
terrestrial o r i g i n.
However, there are no
companion lines to be
seen with the strong
lines either in the
Fraunhofer B band of
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0, (roughly 687o to 694o A), or in the a
band of H,0 (roughly 7200 to 7300 A). -

Later, the spectrograph was set up again
at the Georgetown College Observatory. The
aim was to extend observation farther into
the infra -red than was possible at, the time
on Mauna Loa. The lower altitude of
Washington, D.C., made it necessary to use
the Wood grating; exposures to Mars were
each about five hours long. The portion of
the spectrum from 5000 to 9000 A was
photographed and scanned for. lines of
atomic nitrogen, oxygen, and the noble gases,
as well as for the A bands of 02 (about
7600 to 7700 A), the H20 band at 8200 A,
and the CO2 bands at 782o and 7889 A
that were found (1932) by W. S. Adams and
T. Dunham, Jr., in the spectrum of Venus.
Again the Doppler shift was clearly evident,
but none of the lines sought for could be
detected.

interpretation
The results of this investigation, which

extended over a greater wavelength range
and utilised higher dispersion than those
previously reported, confirm the firidings of
W. S. Adams and T. Dunham, Jr., in 1934
and 1941, with respect to the low abundance

(7)
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Fig. 4.-Spectra of Mars (a) and Moon (b) obtained by National Bureau of
Standards scientists on Mauna Loa, July 21-22, 1956. Because the distance of
Mars was decreasing at that time, there is a Doppler shift in the Martian
spectrum towards the shorter wavelengths. However, this only affects lines
originating on Mars or present in the original sunlight that Mars reflects. The
Doppler shift is clearly evident at places marked by arrows. In the case of the
strong absorption line at 7187.38 A, which is a blend of a solar iron line and a
terrestrial water -vapour line, the shift is sufficient for the iron line to form a
new blend with the 1120 line at 7187.01 A and thereby alter the relative strengths
of the lines (compare adjacent spectrum of Moon). If oxygen or water -vapour
lines were present in these Martian spectra, they ought to appear as faint
companions to the corresponding lines produced by the earth's atmosphere ; but
no such companion lines are to be seen.

Fig. 5.-Spectra of Mars, Venus and the
Moon, obtained during spectrographic study
of Martian atmosphere. The carbon -dioxide
lines at 7820.2 and 7882.9 A appear in the
spectrum of Venus, but not in that of Mars
(nor of the Moon). (a) Mars. (b) Venus.
(c) Moon.

of oxygen and water vapour in the atmo-
sphere of Mars. The numbers of molecules
of both gases are too small to be detected
with the equipment used.

In the case of water vapour, tests with a
spectrograph of dimensions close to those of
the one used in this study were made in the
Bureau's spectroscopy laboratory. Under
conditions in which the water vapour in the
light path was equivalent to a water film
0.15 mm. thick, a few of the strongest lines
of the a band and the one at 8200 A were
detectable. Since none of these were detected
in the spectrum of Mars, the water -vapour
content of its atmosphere must be less than
that of a film of water o.o8 mm., or half of
o.15 thick; this is because the light from
Mars passes twice through its atmosphere-
once coming from the sun and once after
reflection from the Martian surface.

The spectrograph used in the present
investigation could detect no H20 bands
beyond the one at 0.823 microns (i micron
= 10,000 A). However, theoretical analyses
by E. K. Plyler and W. S. Benedict of the
Bureau's radiometry laboratory, and others,
indicates that the bands at 0.942, 1.135 and
1,379 microns are more intense. As shown

(Concluded on page 401)
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GAMAGES
TYPE `A' DRUM

REVERSING SWITCH
Application. Any application where reversal of direction
is. required by means of reversing the associated A.C. or D.C.
motor. For the Handyman. Light Machine or. Hand Tools.
Capacity. The Switch is capable of switching an A.C. or D.C.
Motor up to the following Ma311717(in horse power. 3 Phase.--43H.P.
at 346-500 volts. Single Phase. -1 13.P. at 200-480
volts. H.P. at 200-240 volts. Connections.
With each switch is supplied complete instructions
for connecting up to the 'various types of motors
Leaflet on request.

Post and Pkg. 2 - if outside our eareusi re ran (s

CANTILEVER
FIVE -TRAY

TOOL BOXES
Fine Blue Metallic Finish. Made from 20
Gauge Steel throughout. 1 Tray with
divided partition. Trays automatically
open when handle is depressed and entire
box closes automatically when lifted.
Solid Steel Handle from Solid Bar. A
novel feature of this Box is that the Handle
folds flat on the top for easy storage and
despatch. It also has an improved pattern
padlock fastener which ean-
not be tampered with. SIZE
18' x x 8i' Wt. 17 lbs. f9Pkg. 416 if outside

our van area.
l,SiD. at SIZE Min. x gin. a gulp. %NIL. 19 Ili.. 62,6

Post & Pkg. 1:9 each
outside ounextensim
van delivery area.

We can also supply a few arbors
for these Chucks. Please stab'
tope required when Orderiug 

GAMAGES, HOLBORN, E.C.I.

f..

Gamages' 48 -page
Illustrated Bargain

LIST FREE

JACOB PATTERN PRECISION
DRILL CHUCKS

SAVING approx. 33V
Key _operation provides easy tightening and release.
Increased grip and faster operation is assured. -.

Bore Taper Today's t.amage..
Capacity Jacobs Nellie Pei VC

lin. 6 40- 25/3
;;in. 3 ,u,- 32/3

Thursdays 7 p.ici,HOLborn 8484.

SOLID LEATHER
ARMY

DESPATCH

PaST ETC. 3'I
NEW. Send 251 -
Only, plus 1- post

& handle on free 7 days' approval. Cash
plus return postage instantly refunded if
not worth 26.6.0. Take them to your
boot dealer for independent valuation.
Full chrome leather of finest quality, calf
length. Soles & heels are of finest HEAVY
LEATHER, sewn, pegged and riveted. By
best makers in country, every "pair bear-
ing maker's name which cannot be
published. Unissued. Ideal 111,,Cyclists,
Outdoor workers, Farmers, Riding, Fish-
ing, etc. Ideal Jackboot. Sizes 5 to 13.

OdoWyWHITE DUCK
'ARMY, PATROL TENTS

FISSWt EIT

1Sg91" 'kFOR DEPOSIT

Then 12 monthly
payments 20/6

t.., 1 toll lcL natl.& rissitEET
EX'S It %. ie 9' long 6' wide 6' high 3' walls
approx. Genuine proofed white duck.
Absolutely brand new. Made 100% water-
proof by the inclusion of the weather-
proofed White Duck Flysheet at 22 extra.
Ready for speedy erection and comes with
all poles, including ridges. poles. pegs.

.
etc. and carrying valise. Cash price of
211.19.6 complete is ONLY A FRACTION
OF ORIGINAL COST. Carr. 7.6. Lists Tents,
Marquees. Terms.

TEADQUARTER and G ENERAL SUPPLIES LTD.
(DEPT. PMC 31), 196-200 COLDHARBOUR LANE, LOUGHBOROUGH
JUNCTION, LONDON, S.E.S. Open all Saturday. 1 p.m. Wednesday.

SAW BENCH UNIT
FOR 66/-- POST FREE !
Fit the S.G.S. High-speed Ball Bearing Circular Saw Unit

EMPIRE UNIT (illustrated)
for saws to I2in. dia., £3.6.
ROYAL UNIT for n
saws to I 6in. dia., £5.3.
EMPRESS UNIT for ta
saws to 20in. dia., 4". I U.
Also S.G.S. Ball Beating Planer
Units. 41in. size, £4.15. bin.,
£6.15. Rin., £8.10.

"GENETIG "Wood -turning Lathes, 18,1in., 24in. or 30in. centres from 29.19,6
"GENETIG " MK. IV Wood -turning Lathes, etc. Tel.: Costessey 327

Write for full details and S G S ENGINEERSname of nearest stockist. S. G. S.
I4 OLD COSTESSEY, NORWICH, NORFOLK.

Any size to order.
Drill Chuck, 14'- extra.

ENGINEER'S
REFERENCE BOOK

t

2,000 Pages
2,500

ILLUSTRATIONS

800 Tables
& Formulae
Edited by F. J. Camm

IMPORTANT NEW
FEATURES INCLUDE-
Limits and Fits,
Runouts for Screw
Threads, Screw
Threads for Glass
Containers, Diamond
Tools for Abrasive
Wheel Turning,
Copying Lathes, etc.

Size 71" x 51"
Weighs 311b. Bound
In hard - wearing

maroon
moroquette

At

MEETS YOUR

DAY-TO-DAY

NEEDS AS A

PROGRESSIVE

ENGINEER

This standard technical reference on
every branch of engineering is now
issued in an 8th enlarged Edition. In
over 2,000 pages it provides, in com-
pact form, an abundance of informa-
tion you constantly need-data, tables,
formula, and technical knowledge
always at your elbow. Examine this
new edition without obligation by
posting the coupon to -day !

126 Sections of Specialised Knowledge
Including Hydraulics, Mechanics, Work-
shop Maths, Stress Formulie, Patents,
Belts and Pulleys, Bearings, Couplings,
Screw Threads, Gear Cutting, Wire Gauge
Standards, Drilling, Riveting, Milling,
Coolants, Speeds and Feeds, Presswork,
Metallurgy, Foundry Practice, Diecasting,
Electroplating, Welding, I -C Engines, Aero
Engineering, Boilers, Plastics, Production
Control, Time and Motion Study, etc.

ACT NOW - POST COUPON -TO-DAY!
George Newnes, Ltd., 66-69, Great Queen St., London, W.C.99.
Send me Newnes ENGINEER'S REFERENCE BOOK without
obligation to purchase. I will either return it in 8 days or send 7s. 6d.
deposit 8 days after delivery, then eight monthly subscriptions of 10s.,
paying 87s. 6d. in all. Cash price, in 8 days 80s.

Name

Address

Place X where it a Vies

Occupation House
Householder

Your Signature Living with Parents
(Or Parent's Signature if under 211 EBS Lodging Address
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40°41
ance

NEW PRACTICALO!IIAY
OF LEARNING AT H

NEW - completely up-to-date methods of giving instruction in a wide
range of technical subjects specially designed and arranged for self -study
at home under the skilled guidance of our teaching staff.

NEW-experimental outfits and lesson manuals are despatched on
enrolment and remain the student's property. A tutor is allotted to
each student for personal and individual tuition throughout the course.

Radio and television courses, with which specially prepared components
are supplied, teach the basic electronic circuits (amplifiers, oscillators,
detectors, etc.) and lead, by easy stages, to the complete design and
servicing of modern Radio and T,/V equipments.

If you are studying for an examination, wanting a new hobby or
interest, commencing a career in industry or running your own
full-time or part-time business, these practical courses are ideal
and may be yours for moderate cost. Send off the coupon to -day
for a free Brochure giving full details. There is no obligation
whatsoever.

Courses with Equipment
RADIO SHORT WAVE RADIO

TELEVISION  MECHANICS
CHEMISTRY PHOTOGRAPHY
ELECTRICITY CARPENTRY

ELECTRICAL WIRING
DRAUGHTSMANSHIP  ART, etc.

E.M.I. Factories
at Hayes,
England.

minitractkonal iessonmanuals

3 -stage
T.R.F. circa

r
Fill in for FREE BROCHURE

 E.M.I. INSTITUTES, Dept. 144 x, London, W.4.

I NAME

ADDRESS

EMIINSTITUTES;

Oscilloscope

5 valve 3 -waveband
superhet circuit

Age
(if under 21)

I am interested in the following subject(s) with/without equipments

(May:58) (We shall not worry you with personal visits)

BLOCK
CAPS
PLEASE II

IC. 107

The only ffmne s'ocae9 College 'raft a,da if/o7f eze-svde 6rdeoteret6 crgeticact
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_airomos
No. 4 (Final Instalment)-Some Less Common Types

ALTHOUGH not met with every day
in the handyman's workshop, a know-
ledge of these joints is extremely use-

ful as sooner or later the occasion to use
them will crop up. Sometimes, for
example, ii is necessary to construct an
article which can be easily and quickly dis-
mantled, and for this job the wedged ttOked
tenon joint is well worth considering.

The Triple Wedged Tusked Tenon
Fig. i gives a good indication as to how

the joint is employed. It will also be obvious
that the name des-
cribes the joint very
well as the tenons
are cut very long and
project through the
piece of timber which
forms the opposite
part of the joint, and

that once in place,
they are secured by
wedges. Three tusks
are shown in Fig. I,
but this is not by any
means a strict rule.
The number of tusks
can be varied accord-
ing to the width of
timber.

Fig. 2 shows a tusk
in greater detail and it
will be seen that its
Making is not difficult.

Fig. I. -A perspective v.ew of the triple
wedged tusked ten°, :

Hole Tusk

Points to remember are that the tusk must
be long enough to pass through the side
member and provide ample timber in
which the hole can be cut, and, once the
hole has been cut, that there is enough
timber around it to withstand the driving of
the wedge. Another point, and a very

Fig. 4.-(Right) End
view showing direction
of grain and straight-

edge test.

Wedge

rusk

Merk to show
fitting position

397

Fig. 5.-Timber held for gluing.

one operation. It is necessary as planing
is carried out to try one board on top of
the other to ensure that both edges are in
close contact and that no daylight is visible
between them.

When the edges are in perfect contact
place a straightedge over both pieces and
make sure by this test that they are per-
fectly flat and on the same plane. This is
shown in Fig. 4, but in actual practice the
boards will be vertical in the vice, and
there will be only two of them to deal with
at one time. However, the four boards
shown in Fig. 4 illustrate a very important
point, namely the direction of the grain at
the end of each piece of wood. Note that

I y W. J. Stannage
important one, is that the measurement
shown as " A " in the drawing must be
slightly less than the thickness of the
timber through which the tusk passes. If
this is not observed the wedge, when
driven into place, will simply tighten up
in the hole and not against the side
member as it should. This clearance
can be clearly seen in Fig. 3, which is
a sectional elevation of the joint. In this
drawing note also that the front face of the

hole in the tusk is cut at the same
angle or slope as the face of the
wedge. With these points clearly in
mind it is not a difficult task to
design, mark off, and -cut this type
of joint.

The Rubbed or
Edge Joint
Sometimes when

constructing a rather
wide surface it will
be found that timber
of the required
width is not avail-
able, or if it were,
the timber would
warp unless well
battened. When
this is the case the
rubbed joint, or edge
joint, can be used to
join several narrow boards together.

The first requirement is a per -

Clearance

Fig. 3.-Sectional
elevation of wedged

tusk tenon.

Fig. 2.-(Left) View
of tusk.

fectly true edge on all pieces to
be joined, and this work must
be undertaken with the longest
plane available. Planing can be
done in the vice, one board
being planed at a time, or, as
some workers prefer, the two
pieces held in the vice together
and so both edges planed in the

Straightedge Fig. 6. - Board
rubbed in direction

of arrows.
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Block

the boards are placed so that this grain
funs in opposite directions in each pair of
boards. When glued up as shown the
finished job will be very much less liable
to warp.

When two boards have been planed up
as described, a pencil mark should be made
across the two front faces so that they may
be easily identified when the actual gluing
is in process.

For gluing, the boards are held as seen in
Fig. 5. The board " A " is clamped in the
vice, and the board " B " held against it.
Glue is spread along the two edges and then
board " B " is tipped up and placed on top
of " A " as shown in Fig. 6. The arrows
in the drawing show the direction in which
the top board is moved and a downward
pressure should be exerted at the same time.
This to and fro movement forces the glue
into the pores of the timber and also forces
out the surplus. As this movement con-
tinues it will be found that the top board

becomes more difficult to move, and when
this stage is reached the boards should be
cramped in a pair of cramps. Not every
home workshop boasts such large cramps,

Staten

Fig. 7.-Boards held in simple
cramp.

but a simple cramp can be made
up, as ilhistrated in Fig. 7.
This consists of a batten to
which a block is nailed at each
end. The distance between the
two blocks is slightly greater
than the overall width of the
boards in question, and the
space so formed allows a pair of
wedges to be knocked in, thus
forcing the boards close
together.

For small jobs of, say, two
boards, there is no need for
cramps to be employed. Simply
lean two battens against the workshop wall
and set the boards against these. The battens
support the boards across their full width.

If scotch glue is used this must be applied
hot and the rubbing carried out quickly
before the glue chills. If possible heat the
boards before applying the glue as this
delays the chilling action,

It is advisable to remove all surplus glue
before it has a chance to harden.

Double Twin-haunched Tenons
Fig. 8 shows one of the most complicated

joints in the mortise and tenon family,
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namedly double twin-haunched tenons. This
joint is only used when the timber is both
very wide and very thick. Again, there are
variations of this joint. Where the timber
is wide but not too thick twin-haunched
tenons could be employed. This would be
half of what is shown in the drawing and
there would be only two tenons, those
marked " A " and " B."

In the second article of this series, which
appeared in the March issue, we saw that a
haunch was only necessary when the cross
piece or cross rail was positioned at the
end of the upright or stile. The same
applies in this case also, so if the twin or
double twin tenons were to be used on a
rail in the centre of a stile the haunch would

Fig. 8.-Double twin-haunched tenons.

not be required. Thus the tenon " A "
would be level or flush with the top face
of the timber, and because of this both
tenons could be wider.

Although this variation of the tenon at
first sight appears very difficult, matters can
be simplified if the cutting out is under-
taken in stages, one part at a time receiving
the full attention of the worker.

Simple Conjuring
These Tricks Will

The Mysterious Handkerchief
FOR this trick you will require an ordinary

silk handkerchief. (In conjuring a silk
handkerchief has a natural tendency to help
the conjurer because of its extreme com-
pressibility.) Roll the handkerchief into a
compact ball and conceal it in a fold of the
coat sleeve inside the elbow (see Fig. 1),
the left sleeve preferably. You now pull up
yoUr sleeve to show your friends that both
hands are empty. In pulling up the left
sleeve your hand comes over the concealed
handkerchief, and while attention is being
drawn to your empty left hand, palm the
handkerchief with your right. Your two
hands are then rubbed together and the
handkerchief allowed to appear slowly
through your fingers, giving the impression
that it has been produced from nowhere.
Practice this a few times before trying it on
your friends

Dry Fingers
FOR this trick you require a coin, a

saucer, a glass, half a cork and a match.
Half fill the saucer with water and place
the coin in it. By the side of the saucer
place the glass, the half cork and the match.
Now request your friends to remove the
coin without placing their fingers in the
water. Tipping the saucer is not allowed,

affle Your Friends
nor is raking the coin out with the match or
piece of cork, or scooping it out with the
glass.

When they have given it up, place the
piece of cork in the water, insert the match
into the cork and light it. Then place the
glass over the cork and the match and
watch the result. You will notice that the
water is gradually drawn up into the glass,
thus enabling the coin to be removed with-
out placing the fingers in the water.

Handkerchief concealed
here

Fig. 1.-Concealing the silk handkerchief.

For the best results the match should be
bent so that the burning portion is hori-
zontal. Of course, it is not necessary to
use a coin, some small and shallow article
will do equally well.

The Magic Penny
BORE a hole through a penny and sew

it to the centre of a stout linen hand-
kerchief, being careful to see that you use
the same coloured cotton as the handker-
chief. Now borrow a penny from your
friend, telling him to mark the coin so that
he will recognise it when it is handed back;
then produce the handkerchief and display it
to him by holding the top two corners,
being careful to see that the coin is not
discovered sewn on the back. Hold the
penny in the right hand and cover the hand
with the handkerchief, and under cover of
this palm your friend's coin, telling him to
grasp the penny which has been sewn to
the handkerchief. The right hand is then
withdrawn. Now with the left hand jerk
the handkerchief from your friends's grasp,
at the same time placing your right hand
into his pocket and producing the marked
penny.

A Trick with Dominoes
A COMPLETE set of dominoes is

required for this trick. While talking
to the company, secure one of the dominoes,
which must not be a double number. The
remaining dominoes are then placed in a
straight line as in an ordinary game of
dominoes, each two adjacent numbers corre-
sponding. Before this is completed you must
be blindfolded.

When the dominoes are set out, you offer
to tell your audience the two numbers form-
ing the extreme ends of the line. This is
quite a simple matter as the domino which
was secreted at the beginning always tallies
with the numbers at the extreme ends.
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FOR SALE
" AIRS " from 12v. Battery.-

iv Brand new American Dyna-
motor Unit in beautiful black crackle
case ; weighs about 38:b., but neat
and compact ; taousands of uses,
no conversion required. In seconds
makes marvellous, powerful 200-250
AC/DC electric motor, electric fan,
dynamotor (gives 250 volts at about
100 watts from. 12 volt car battery 1,
runs mains radio, bulbs. etc. Makes
ideal rotary transformer, battery
charger, etc. Continuous duty, quiet
running, cidesn't overheat. Worth
£25 -our price 80,'- with instructions;
carriage paid ; satisfaction guaran-
teed. Send remittance with order.
Dept C Scientific Products. Manor
Works. Cleveleys, Blackpool.

CONVERTORS
3/9. 12 volt. X.W.D. 275 volt in 500 volt
out. Used. Need cleaning, believed to be in
perfect workieg order. Also 24 volt con-
vertor, 200 volt, 50 m.a. 13 volt 1.8 snip.

New condition. Carr. 3/6 each.

DUKE & CO.
621. Romford Road, Manor Park,
E.12. ILF. 6001-3.

(IOMPRESSORS FOR SALE. -1 -Win
Piston, with tank. 21 c.f.p.m.,

£4. Single Cyl., £2. Al types
Motors. S.A.E. for list. Wheelhouse,
13. Bell Road, Hounslow. HOU 3501.)
elHEMICALS AND APPARATUS. -

Free booklet of 100 Experiments
with orders over 15/-. Send 3d.
stamp for catalogue and details of
special offers. Scientific & Technical
Supplies (Nottm.) Ltd.. Dept. M. 9.
Wellington Circus. Nottingham.

GOVERNMENT SURPLUS

AND MANUFACTURER'S

CLEARANCE
BALL RACES : . x 4" bore, 1" x 3/16"
bore, 1" x i" bore, 6 each. 1" x 1" bore,
2/- ea. xr x s bore, 3i6 ea.
INERT CELLS : 1 k v., 2/- ea.
COMPASS. PS A.M. 4'. Jewelled
hearings, ideal for boats, scouting, etc.,
25/- ea.
JONES MIN. PLUGS & SOCKETS.
2 pin, s/-, 8 pin 416, 12 pin 6r-, 2/ pin Si-,
Per Pair.
MIN. MOTORS : 4;1 v., 5/- ea.
PRISMS : Magnifying, mounted on
adjustable frame, 2 filters, 5/- ea.
MOTORS 28 v. Geared. zr. x
dia., 12/6 ea.
TELEPHONES. Sound powered, ear-
pieces, 4/- ea.
RECTIFIERS Selenium. x amp. 6/-,
2 a. I0/-, 4 a. 15!-, 8 a. 33/6. Trans-
formers to suit. I a. so/6, 2 a. 14/6,
4 a. 17/6.
METERS Moving Coil. 5o microamp
C.2.1o.o, too microamp fa.s.o, too milli -
amp 12/6. All 2r dia.
VIBRATORS : Oak. 12 v. 4 Pin, 5/- ea.
RELAYS : High speed. 1,000 x 5,000
ohms, plat, cont. 7/6 ea. P.O. 3,000 type,
20,000 ohm coil, 4 PCO 20 / - ea.
6,500 ohm coil, 2M2B 1116.
NIFE CELLS. 3' x x I" 5/. ea.,
so/- per doz.
I.T.A. AERIALS. 3 element 22/6.
5 element 27/6.
GEAR BOXES : Ratio so ; 1, ball
races, dia. spindle, in - ea.

HUGGETT'S LIMITED
2/4 PAWSONS ROAD

WEST CROYDON, SURREY

" PERSPEX " for all purposes,
8- clear or coloured dials, discs,

engraving. Denny & Company Ltd.,
15. Netherwood Road, W.14. (SHE
1426, 5152.1

FOR SALE (continued)
IBOUSE SERVICE METERS, credit

-1 and prepayment ; available
from stock. Universal Electrical,
221. City Road, London. E.C.1.

" iir-ASTRO TELESCOPE MAKING"
standard Ramsden .push -in

Eyepieces, /in., /in., lin. focus, 35/-.
S.A.E. List Achro and non-Achro
Object -Glasses, Newtonian Mirrors.
Eyepieces, etc. W. Burnet, Grand
Sluice, Boston, Lines.
'TUTS , BOLTS, SCREWS AND
lr WASHERS for Mechanics. 2 B.A..
4 BA., and 6 B.A., 7/- packet, 432
parts, post 1/4. Available Hex. Hd.,
Rd. Rd.. Ch. Hd. and Csk. State
which, 3 or more packets post free.
1.000 item list free. K. R. Winston
(Dept. P.M.S.). New Mills, Stockport.

YOU can Repair that Broken Drill Housing
or Lathe Bed. You can Join Metal, without
costly welding equipment. There's a
million and one jobs you can do. Try a Kit
from the people who use it every 'day

AUTO -PLASTICS (OLDHAM) LTD.,
Green Street, Oldham, Lancs.

Car Body Repairers and General Fibreglass
Moulders.

The Best at the Lowest Price, with Full
instructions. 101- and 12 6. plus P. & P. 1'6.

AIR COMPRESSORS, single cylin-
der, double action, 21 cu. ft. at

up to 400lb. pressdre, condition as
new but slightly soiled, cost over £10,
bargain at 35/- each. N. Cooper. 10.
Fowler Street. Nechells, Birmingham.
7.

ITARDENING FURNACES. Cham-
ber, Sin. x 3in. x 1 in., 200.

255, 1 kW., 2,000°F.. 37.6; 1.200°C.,
67 6; pip. 4/-. " Pa;ytox," 57, New
Rd., Rubery, Birmingham.

LTVALUE ! ! ! Highest
2-1 quality rubber, long lengths.
all sizes. Also Green Plastic, 60ft.,
!in. bore. 22/6; Black I thinner).
17.6 ; all carriage paid. Longer
available. Compare free samples!
Greens, 207. Albert Street, Lytham.

BOOKS
THE HANDYMAN'S Electric Instruc-

tor. 1/9 ; The House Main-
tenance Guide, 2/3. For the best
value in hooks for the handyman:
B.P.M. Publications, Ringwood.
Hants.

HOBBIES

SEREN
ASTRONOMICAL MIRRORS

12 Jeymer Drive (PM)
Greenford, Middx

EQUIPMENT FOR ASTRONOMERS
Mirrors, eyepieces, focusing mounts,
spiders, etc. Do-it-yourself kits.

S.A.E. for free details,

ILLUSTRATED CATALOGUE No. 13.
Containing over 450 Items of

Government Surplus and Model
Radio Control Equipment, 2/2, re-
funded- on purchase of goods: 2/6
overseas sea -mail. Arthur Satin
Radio Control Ltd., Department
P.M., 93, North Road, Brighton.
STRONOMICAL TELESCOPES.-tn. Grinding, Polishing Kit, suit-

able up to 8in. mirror. Silicon Car-
bide: Grade 80, Llb. ; 180,. 280, -11b. ;
320, 400, 600, }lb. ; Optical Rouge,
2,(52.' Swedish Pitch, 11b., 25/- each,
phis 2/8 postage. L. J. Mays & Co..
87, Mosley Street, Manchester. 2.

CHEMISTRY

PREPARE NOW FOR YOUR FUTURE
We specialise in supplying Laboratory
Apparatus for the Student of Chemistry.
Send today for free price list to :
VIKLAB (PM). 288, Station Road.

Harrow, Middlesex.

TOOLS
DOWER TOOLS. -We stock the lot.

Cash or terms. H.D. Co. Ltd..
58. Commerce Rd., Wood Green,
London, N.22.

THE NEW 1958 fully illustrated
Catalogue of Hand Tot's, Port-

able Electric Tools and Ma ihinery,
now available; price 6d., postage 3d.
Parry & Son (Tools) Ltd., Dept.
P.M.6. 329. Old Street. London. E.C.1.

SENSATIONAL REDUCTIONS
ELECTRIC DRILL ACCESSORIES

Usual Our
Sanding & Polishingleit : Price

Price5" Sanding Pad and 12 Discs,
Lambswool Bonnet. Arbor ... 21T- 10.6

Grinding & Polishing Kit .
3" Grinding & Wire Wheels,
Calico Buff, Arbor ... 18.6 10'3

C Saw Blades For
Rip or GC 15" Wolf, B & D.... 21, 8 -
Teeth 16" Bridges ... 21f- 10 -

Tungsten Carbide Masonry Drills .

Nos. 6, 8, 10, 12, 14, each ... 101.- 5:6
in Wallets 1" It/Shanks :

5 Wood Boring Bits 1"-l" 9,6
6 Wood Centre Bits VA" 10.9
5 Twist Drills 1"-i" 18/6 129
7 Twist Drills i Genuine
1 16-1 4" High Speed ... 16'. 11 9

Post Free. Quality Guaranteed.
Free List of Many Other Bargains from :
THE 7VOL SERVICE CO. (Dept. 41),
39, Arlington Road, Surbiton, Surrey.

MALL LATHE, on stand, cam-
' pound -rest with electric motors
and countershaft, box of tools. Offers.
Box 7

W.RAC1G
7M. Motorised Bench

Shapers, adjustable stroke.
automatic feed, 260; h.p. terms.
Wragg Bros., Chapel Street, Lea -
brooks, Derbyshire.

WOODWORKING
woonwoRxiNG MACHINES, all
7 cast-iron constructed. Complete

Saw Benches, 7in., E4/15/- ; 8in..
£5/10,--; 10in., complete motorised,
£30. Planers, 5in., £12; Bowl Turn-
ing HcadS, £4; with 8in. Saw Tables,
27/10/, Lathes. 27/10/-; Combina-
tion Lathes, £10/10/-. Motors,
Pulleys, Belts, etc. 12 mbnths'
written and' moneyrefunded guaran-
tee. 4d. stamp for illustrated book-
let. James Inns (Engineers).
Marshall St.. Nottingham.

IAWBENCHES, 8in. to 30in.. from
£9; Motorised. £13 ; Petrol

Portable, £44. Planers, Bandsaws.
Lathes, Saw Spindle and Planer
Assemblies. Logging and Firewood
Machines, Chain Saws, Engines,
Motors ; deferred terms. Send 1/9
for handbook -catalogue and bargain
offers. List free. Beverley Products,
Sturton-le-Steeple, 20. Notts.
StIN. Tru-Plane, £18 15/- ; Ain.
,t1 Tru-Plane, £37: Mortise
Attachments, £12:18.'- h.p. terms.
Wragg Bros., Chapel Street. Lea-
br ooks. Derbyshire.

SAW SALES AND SERVICE
G.AW SERVICE BY POST. -Circular

-1 Saws set and sharpened, 5d. per
in. diameter ; tensioned, set and
sharpened. 8d. per in. ; recut. 1,3
pee in. ; minimum charge per saw,
3/-, (Prices include return postage.)
48 -hour postal service; cash with
order.
SAW SALES. -Special offer. Circm
7-7 tar Saws made to your require-
ments. e.g., 5in., 12/6 ; 6in., 1§/, ;
state bore and if rip or crOninut
tooth ; cash with order ; pottline
paid. Dept. " C," J. A. Fowle, 113-22,
Bell Street, London, N.W.1. (Estab-
lished 1840.1

SITUATIONS VACANT
A A.M.Brit.I.R.E.,
-cs City and Guilds, etc., on " No
Pass -No Fee " terms. Over 95% sac -
ceases.. For details of Exams and
courses in all branches of Engineer-
ing, Building, etc., write for 144 -page
Handbook -Free. B.I.E.T. (Dept.
967131. 29. Wrizht's Lane. London.
w.a

EDUCATIONAL
LEARN IT AS YOU DO IT -we

provide practical equipment
combined with instruction in Radio,
Television, Electricity. Mechanics,
Chemistry, Photography, etc. Write
for full details to E.M.I. Institutes,
Dept. PM47, London, W,4.

x --b ' Vb2- 4ae-
2a

DON'T FUMBLE with Ferilitila. Master
Mathematics in 6 weeks the Understand-
able Way. 1st lesson and details free from

UNDERSTANDABLE MATHEMATICS
11, Dryden Chambers, Oxford Strut, London

TREE ! Brochure giving. details
of Home Study Training in

Radio, Television, and all Branches
of Electronics. Courses for jage
hobby enthusiast or for those aiming
at the A.M.Brit.I.R.E., City and
Guilds, R.T.E.B., and other profes-
sional examinations. Train with the
college operated by Britain's largest
Electronics organisation. Moderate
fees. Write to E.M.I. Institutes,
Dept. PM28, London. W.4.

HANDICRAFTS

MUSICAL
BOX MOVEMENTS

14/9 post free.

More new kits available from 21.9 complete
with movement. Please send 2d. stamp

for new FREE illustrated brochure.
THE SWISSCROSS Co. (Dept. V),

202, Tulse Hill, London,

WATCHMAKERS
WATCH REPAIR SERVICE, un-

rivalled for reliability and
speed, coupled with reasonable
charges. Part jobs welcomed.
 Material supplied. Hereford Watch
Co.. 13. Castle Street. Hereford.

WATCH PARTS
For all makes of watches, tools. instruc-
tional books, etc. Special Kits for be-
ginners. Send ed. for " Super Bargain
Catalogue." 'I'. li. LOADER (Dept. la),
Watchmakers Man Order Service,
Milestone Road, Cartertou, Oxford,

LEARN to he a Watch and Clock
Repairer in your spare time and

earn extra snoney at home. We can
supply everything you need at
unbeatable prices, including ifistruc-
tional books, Swiss watchmakers'
tools, watches, watch and clock
movements, lathes. cleaningmachines.
all spare parts for watches and
clocks, etc. We also have a fine
selection of musical box movements
and kits. Send 9d. P.O. for bumper
bargain catalogue. The Watch-
makers Supply Company (Dept.
P.M.), Carterton, Oxford.
VOR GUARANTEED W A T C H
-9- REPAIRS. also all Replace-
ment Parts, try Young & Son. 133,
London Road, Chippenham, Wilts.

PATENTS
pAT Qualified service.

. C. L. Browne, 114,
Oreenhayes Ave.. Banstead. Surrey.

!A GOOD IDEA !
CAN MAKE MONEY FOR YOU

LET US ASSIST YOU
PROFESSIONALLY TO SELL YOUR

INVENTION.
WRITE FOR FULL DETAILS.

PATENT, DEVELOPMENT &
MARKETING CONSULTANTS
16 Gore Court Rd., Sittingbourne, Kent.

(Continued on next page)
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FIBREGLASS

PLASTIC UNITS
Experimental Glass Fibre Unit, 14/9.
Plastic Metal for Gear Casting, Plastic Dies,
etc., 14/3. Porcelain -hard Cold Setting
Finish for food preparation surfaces, baths,
washing machines, etc., 16/9 pt. in white,
cream, black, sky blue, red, clear and
aluminium. S.A.E. for information list,
price list, etc. SILVER DEE PLASTICS
(Dept. 3), Hartington, Staveley, Chester

field, Derbyshire.

MISCELLANEOUS
AQUALUNG

and Compressor Equip-
ment. Baltraces and Mis-

cellaneous Items. Lists 2d. Pryce.
157, Malden Road, Cheam.
" VORTUNKS 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.
SUPERTONIC SUNLAMPS, listed" £7/10/, 80/-; s.a.e. brochure.
Scientific Products. Dept. 1, Cleve-
leys. Lancs.

PERSONS WANTED TO
MAKE UP HANDY BAGS
AT HOME IN SPARE TIME.
SEND S.A.E. FOR DETAILS
TO :-DEPT. N/M, BENTOM
SUPPLY, 9a, LIVERPOOL

GARDENS, WORTHING

RUBBER MOULDS for Plaster
Ornaments, Wallplaques, etc.

Sample and list, 4/11 ; trade en-
quiries invited. Castmoulds (Dept.
Mi. 43/45, Waller Street, Hull.

BUILD YOUR OWN Refrigerator.
Everything to make Built-in or

Cabinet Refrigerator. S.A.E. for
Sealed Unit List and Schematic
Diagram. or 1/- (refundable) for 32 -
page catalogue, including details of
free 4 cu. ft. Cabinet Diagram offer.
Hire purchase available. Wheelhouse,
13. Bell Road, Hounslow. (Phone;
HOU 3501.)
ItiILD YOUR OWN Refrigerator.

New sealed units and access..
etc. S.A.E. list. Deepfreeze, 24a.
Cookson St., Blackpool.

" HAVE YOU AN IDEA? " Engin-
eering concern with design.

financial and manufacturing facili-
ties are ready to consider it. Apply,
in confidence, to Box No. 139. c/o
PRACTICAL MECHANICS.

ELECTRICAL
ALL TYPES OF ELECTRICAL

GOODS at extremely competi-
tive prices, e.g.. 5 amp. Twin Cable,
48/- 103 yards Lampholders. 7/-
doz. ; 5ft. Battens, 51/6; quality and
immediate despatch guaranteed.
Request list. Jaylow Supplies, 93.
Fairholt Road, London, N.16. (Tele-
phone: Stamford Hill 4384.)
flONVERT your ordinary Wash-
1,-/ boiler to electric. O.E.C. Circu-
lar Washboiler Elements, 200-250 volt,
2Kw., diameter, one hole fix-
ing. 22/6 each, plus 1/9 p. and p.
London Warehouse, 165, Queens
Road, Peckham. S.E.15.

ELECTRICAL (continued)
VLUORESCENT LIGHTING FIT-

TINGS for workshop and home.
Complete range from 5ft. to 18ins.
lalsa circular) at loWest prices any-
where. S,A.E. for illustrated leaflets
and list "of Control Gear Kits.
Callers welcome. We are Fluores-
cent' Lighting Specialists: E. Brill.
Dept. C., 125A, ,Northeote Rd.,
London. S.W.11 (Battersea 3960

BRAND NEW
BROOK ELECTRIC MOTORS

Single Phase, § h.p. 1,500 r.p.m. E7.10.0
A h.p. 1,500 r.p.m. E9.12.6
I h.p. 3,000 r.p.m. E9.12.6

h.p. 1,500 r.p.m. LI 1. 0.0
I h.p. 3,000 r.p.m. Ell. 0.0

Fully, guaranteed by makers, approval
against cash. Carriage paid mainland. State

voltage.
P. BLOOD & CO.

ARCH STREET, RUGELEY, STAFFS.
SPARES, REPAIRS. REWINDS

Replacement Armatures and
Fields for most Vacs. and Drills.
Emergency Rewinding Service to
30 h.p. available. Hodson (Croydon),
Ltd., 75A, George Street. Croydon.
Surrey.

THE ELECTRIC GUIDE 112th edn.).
1/3 ; Electric Hints and Gad-

gets 14th edn.). 1 , 3. From: B.P.M.
Publications. Ringwood. Hants.

L3LECTRIC WELDER. 200/250 AC.,
complete with heavy welding

transformer )weighs over 121b. in
ease 1: cable. welding torch, snare
carbons, instructions: 7 tappings
from 6 volts to 100: absolutely as
new, and perfect; 60/- the lot. Will
pay carriage, will send c.o.d.
McGrath; 584, North Drive. Cleve-
leys, Lancs.

EXTRACTION FANS, 6in., silent
shaded pole, no interference.

A.C. only, price 20/-, post 2/-; also
New 1/20th h.p. niversal 230v.
Geared Motors, 10-1 reduction, suit-
able for food mixers, price 22/6, post
2/- ; 1/6th h.p. Motors, all types.
£2/10/-. Wheelhouse. 13, Bell Road,
Hounslow.

ENTER TRANSISTORS
You can build a simple Transistor Radio
Receiver to work a loudspeaker. The only
power required is a 41 volt flash -lamp bat-
tery. Parts for Amplifiers for Crystal Set
or One valve Set. 27/- and Completely
built Amplifier. 57/6, post free. Details
and notes on transistors. 8d. in stamps to :

MORCO EXPERIMENTAL
SUPPLIES

8-10, Granville Street, Sheffield, 2.

PHOTOGRAPHY
PHOTO -ENLARGER Castings and

Bellows, for 35mm.. 2iin. x 2lin..
23in. x 31in.. 35/- per set; s.a.e. for
details. V. J. Cottle. 84a, Chaplin
Road, Easton. Bristol, 5.

BELLOWS, Camera, Enlarger, Pro-
cess. Industrial Collapsible

Machine Guards. Beers. 4, St.
Cuthbert's Road. Derby. (Tei.:
41263.1

HOW TO USE ex -Gov. Lenses and
Prisms. Nos. 1 and 2, 2/6 ea ;

Vertical Enlarger Plans for 35mm.
to 2(in. sq., 3/6 ea. ; Optical Con-
densers and Achromatic Lens to suit,
33/-. Lists ; s.a.e. H. W. English,
Rayleigh Road, Hutton, Essex.

EXPOSURE METERS. -Build your
own double -range incident light

photocell, f/1
xosure ter 50 x 37 mm.

p tocell, f/1.4 tOwith'32, 1/1000th to
60 sec. film speed, 19 to 37° B.S.,
complete Component Kit, 50/- ; s.a.e.
details. G.R. Products, 22. Runny -
mead Avenue. Bristol. 4.

ZYTO "8" MOTORISED SAWBENCH
CUTS UP TO 2!4" THICK
.; HP MOTOR
FIRST PAYMENT £2. 10. 6.
NINE EQUAL PAYMENTS
E2.16.3.

A wonderful New Saw Bench specially
suitable for the householder & general
woodworker, Efficient & accurate.
Capable of many operations including
Crosscutting, . Ripping, Rebating,
Grooving, etc.

* Handy size table
I4in. x 14in.
* Rise and fall
spindle. Takes saws
up to 8in. diam.* H.P. Crompton
Parkinson Motor.
* Vee-belt Drive.
* Long crosscut
Fence.
* Adjustable guard
and riving knife.

ONLY LONDON CASH PRICE
ADDRESS : £25,10,0, Single phase.S. TYZACK & SON LTD. Tel. : SHOreditch

341-345 OLD STREET LONDON ECI 8301

GOVERNMENT
SURPLUS BARGAINS
TRIPODS. Unused. &i" long, only 5 lb.
wt. Immensely strong. Carrying sling.
Brass cap easily adapted GP camera,
etc., etc. Each 12/6. post 2,6.
LOW VOLTAGE MOTORS with
REDUCTION GEAR, approx. 4i 1
(24-45-90) 6-12 v. D.C., 1 amp., ea. 15/-.
post 119..
MOTORMOTOR OM. v as above (dimensions

x 2" x 2") ea. 7 6, Post 1,-.
RATTERY CHARGING TRANS-
FORMERS. 10 V. & 16 V. A.C. (fort &
12-v. charging at 1 amp.), ea. 17'6, post

RECTIFIERS to snit above, ea. 7/8,
post 3d.
(These transformers Si rectifiers will
run the above low voltage motors.)
TEST METERS. Moving Coil. 0;1.5 v.,
0'3 v., '0160 m.Amps.: 025010 ohms. In
beautiful case 4" xr x 21" with selector
terminals and switch. Wonderful

 Bargain. 1.5,-, Post. 1-6.
POCKET OLTMETERS. Moving
Coil 0215 v., 01250 v. 15, post. 1,6.
MOTORS. 2002250 v. A.C. tr.C. FHP,
approx. 80 watts. High speed. r shaft.
(Converted ex R.A.F. motor generator -
power about equal to sewing machine
motor). Useful addition to Workshop,
ea. 30', post 213.
Send 3d. stamps for list of other Motors,
Transformers. Pumps, Lamps, Switches,
etc., etc.

MILLIGANS
24. Raeford Street, Liverpool, 3.Money Back Guarantee.

ME PEOPLES
ARC -WELDER

115 12-0d
COrnpiete with
all accessories
shownSteady for,
plugging into

vzIsocket
mains Infinitgy
tenable control
of weldingcurr. s"..--............. )erg iv Rena whet
Welds up to any joie'
to ati.Seeer Ear
tie -ttorist,

thicknessedown .-..,

tiouseno!der 4 ,4,...1 ____,......--.."It 1 ----...
Engineer.
taittagaistpgan.
caRAUsii APPRn*Anraraeurrar
Uses hit Inc Standans Fit/second Stschetss &epee
of m0) supplied with DeldssatiatlecinadesP `V.": 4-*

HARMSWORTII, TOWNLEY & CO.,
Jordan Street, Knott Mill.

MANCHESTER, 15.

0) unvar oxfig
FIREPROOF GARAGESNT.

.44
1 441

,

From "11
,,

with
£33.10 0 411111111111. FREE

&Wore
STEEL FRAMED -EXTENDIBLE
All garages fitted with anchors, shelf, door
retainers. Yale lock. FREE site plans,
LOWEST MONTHLY TERMS of any
manufacturer inclUding FREE " Peace of
Mind " INSTALMENTS INSURANCE.
HINGED & OVERHEAD TYPE DOORS
FREE illustrated Catalogue & Prices from
BOWSER, MONKS & WHITEHOUSE LTD.
(Dot. ME9), Spring Gardens, DONCASTER

Save on Repairs
Reduced Prices Plus

More Materials Post

KIT I 12 6 2/ -

KIT II 25 - 213

KIT III 30 - 2/6

KITS FOR CARS,

ETC. £5.10 £9.10
carriage Paid

with

GLASS
FIBRE
These kits
carry A com-
prehensive
range of
materials, with
full instruc-
tions to suit

all forms of car body repairs and model
making. "Glass Reinforced Plastics
New Illustrated Booklet, 2,6 Post Free.

WESTPOLE MOTORS LTD.
89, RUNLET RD., LONDON, N.14. P.4L 8331

BRITISH INSTITUTE
OF ENGINEERING

TECHNOLOGY
591, College House,

29-31 Wright's Lane, London, W.8.

You Can Become a

HANDICRAFTS
TEACHER

Experience not essential
Men who enjoy making things in wood
or metal can turn their hobby into a
permanent and interesting career.
Short hours, long holidays and security
in a 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.

We definitely guarantee
" NO PASS -NO FEE "

if you would like to know about our
unique method' of preparing you for
one of these appointments write
to -day, and we will send you an
informative 144 -page Handbook -FREE
and without obligation. Mark your
letter " Handicrafts Teacher."

BIET

THE WORLD'S GREATEST
BOOKSHOP

FIRE1111:111/4%. s 
FAMED CENTRE FOR

Technical Books
STOCK OF OVER THREE

MILLION VOLUMES
119.125 CHARING CROSS RD.

LONDON WC2
Gerrard 5660 (20 Urges,

Open 9.6 (inc. Sets.)
Nearest Station : Tottenham Court Rd.

Eli

CHEMISTRY APPARATUS
Send 3d. stamp for

COMPLETE PRICE LIST

BECK

Booklets:
Experi-

ments " 1/2
"Formulas"

1/2
" Home

Chemistry "
stewed., 2/10

(Post Paid.)

(Scientific Dept. A)
60 HIGH STREET

Stoke Newington, London, N.16

Movements by THOR-
ENS AND RECCE of
Switzerland ranging from 1 tune la teeth -
3 tunes/ 72 teeth are guaranteed for 12 months.

Kits from 10/- each. Poet Today
for super 16 page illustrated
Catalogue and Tunelist (please
enclose 2d. stamp for return post-
age) also plans to make your own
Musical Box available.
1/3 postage free. P.O. please.

METWCOD ACCESSORIES (PM17)
65, Church Street, Wolverton, Bucks.

Importers and Manufacturers.

BUILD YOUR OWN
CANOE

Printed illustrated instructions 1,6

TYNE FOLDING BOATS LTD.
206 Amyand Park Road, St. Margaret's, Twickenham, Middx.
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THIS simple
electric motor
is designed to

produce a relatively
high power on a very
low voltage (ii -6v.)
for small model
motor -boats, and can
be built quickly and
easily with the mipi-
mum of tools It has been tried out and
works effijently. The motor is shown in
Fig. 1.

First of all a small " Eclipse " magnet
must be bought, which is obtainable in most
tool shops or model makers' supply stores.
This is clamped to a small block ,of wood,,
whichwhich in turn is screwed to a metal base,
as in Fig. 2.

The armature core is cut from a piece of
soft iron sheet about 1/32in. thick (Fig. 2)
and bent at right angles on all dotted lines
to the form shown at A (Fig. 3). Small,
thin pieces of brass are bound on with
insulating tape or gummed paper, as shown

at B, for keeping the arma-
ture windings in position
when these are completed.

A centre hole is drilled to
take the axle and tapped
4 B.A. Each arm is care-
fully wound with eight layers
of No. 26 D.C.C. copper
wire all in the same direc
tion, leaving a loop of wire
between each arm for con-
nection to the commutator.
The two finishing ends are joined together to
form the fourth loop. When the windings
are all neatly finished, cover with a liberal
coating of shellac varnish and bend the brass
pieces up and over the ends of the windings
to prevent them from slipping. See
Figs. 2 and 3.

The Commutator
To make the commutator take about 2ft.

of thin gummed paper and cut this to
7/16in. in width, damp or, better still, gum
along its entire length and roll this tightly
and evenly on to a slightly greased kin.
piece of rod (the smooth shank of a drill
will do), slide off, and leave to dry for 24
hours. Before sliding this off, however, make
sure it is going to fit fairly tightly into the
short length of brass tube that is to be
used for the commutator. This tubing
should be about kin. dia. and about
7/16in. long, of light gauge. A piece of
old brass gas tubing will do. When the
paper roll is perfectly dry and hard, gum
the surface with a strong adhesive and force
into the tubing, again leaving to dry very
thoroughly, with a little of the paper roll
protruding at each end. When quite dry
cut the brass lengthways into four equal

ZecMae Or

The completed
motor.

FE0n ','1- ''J LEICIEEEF  1E10

Try This Unit in Your
Model Boat!l
By R R HUTCHINSON1

TIL-  ZIFT0L1

segments with a fretsaw. This forms the
commutator, the hole for the axle being
exactly down the centre.

The axle is a piece of steel rod 9/64in.
in diameter, and is threaded 4 B.A. half-
way along its length to take the armature,

Fig. 2. ---
Front, side,
rear and
plan eleva-
tions of the

motor.

and at the other end to take some form
of coupling to the propeller.

Where no taps and dies are available both
the armature and the coupling to the axle
can be soldered with equally good results,
but it is not so handy for taking to pieces
for final adjustments.

The armature is now screwed on to the
Thin Brass.,

A

Fig. 3. - The
armature core,
before and cfter
bending, and an
exploded view of
the wire brushes

and holder.

0

axle with a nut on each side to keep it
square with the axis, and the commutator
is forced on close to it (Fig. 2). The two
side arms of the armature are omitted in
the sketch to show the nuts and screwed
axle.

The end of the axle nearest to the field
magnet is carefully filed to a point of about
45 deg. which is pivoted into a bearing made
of a piece of odd brass, bent at right angles,
countersunk into the block of wood sup-
porting the field magnet and drilled half-
way through on its vertical surface to take
the point of the axle (Fig. 2). The other
bearing is just a piece of brass bent at
right angles bolted to the base and drilled
9/64in. to fit the plain part of the axle.

The windings are now soldered to the
commutator sections by twisting each loop
of wire tightly and soldering to the com-
mutator segment nearest to it. Finally the
commutator is adjusted to the position
shown in Fig. I-the cuts opposite each
respective leg of the armature, The outer
bearing is left out here to show the brushes
and commutator details.

The Brushes
Many ways of making the

brushes have been tried and
the following method has been
found most effective. An
exploded view is shown in
Fig. 3. This cons's:s of a
few inches of thin piano wire,
about 24 gauge, carefully bent '

as shown with a single turn
at the top to make the brush
more springy. A small piece

of very thin brass or tinplate is now bent
round each leg and the flat side of the brass
is then soldered to the brush -holder and
terminal strip (Figs 2 and 3).

A small thick strip of ebonite, hard wood,
or fibre is now cut and drilled and the
terminals fitted, which clamp the brush -
holders down firmly, the whole unit being
securely bolted to the base plate.

One method .of connecting the motor to
the propeller shaft is by making a close -
wound spring from piano wire, screwing
one end to the motor axle and the other
to the propeller shaft. This makes an
excellent universal joint.

The Martian Atmosphere Restudied
(Concluded from page 394)

in Table t, the band at 0.942 is about three
times, the one at 1.135 about so times, and
the one at 1.379 at least 6o times more
sensitive than a band at 0.823. C. C. Kiess
was able to detect the bands at 0.942 and
1.135 microns in the laboratory, where a
strong source of artificial light was available.

Nonetheless, if water vapour is to be
detected in the relatively weak light from
Mars by means of the longer wavelength
bands, more efficient detectors than the
present types of photographic plates are
needed. Increased sensitivity could also be
obtained from ballon-, rocket- and artificial
satellite -based spectrographs.

Wavelength Vibrations Relative Transition
of Band Head (n) tit, 1/2, te3 Probability

1.379 (1,0, r) -6
1.135 (t, 1, I) 1,00-,
0.942 (2, 0, z) 0.3
0.823 (2, I, I) 0.1
0.723 (3, 0, I) 0.03
0.652 (3, I, t) (hoes

Table 1.
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Flying Saucers Again
SIR,-I have watched with very great

int:rest the correspondence on the
subject of " Does ' G.' Force Propel Fly-
ing Saucers? " and as a member of the
Aethenius Society I would like to quote
from the Society's pamphlet, " Introduction
to the Spiritual Mission of Flying Saucers."

" There are various types of U.F.O. visit-
ing our planet, and they can be summar-
ised- as follows :-

"(a) Mother Ships. They are cigar -
shaped, without appendages, and are used
as carrier ships for ' Flying Saucers.' Their
length is anything from x,000 yds. upwards.
They are surrounded by a magnetic ' force
fie'd which protects the ship from space
debris and atmospheric friction. The
' force field' can be intensified in direct
ratia to the velocity of the ship, and causes
compass and radio disturbance, car englnes
to stall, and photographs to appear blurred.

" (b) Scout Patrol Vessels.- These are
released from the mother ships about 500

b. miles above the Earth, but sometimes less.
They vary in size, but all have a dome and
landing spheres. They are capable of per-
forming intricate manoeuvres and are also
surrounded by a ' force field.'

"(c) Unmanned Discs.-These are small
silver discs about I2in. in dia. They carry
sensitive instruments capable of recording
atmospheric conditions and also conditions
below the Earth's crust and the sea. They
are released from the mother ship and return
when their observation is complete. During
the war these discs were reported by air-
men on hundreds of missions. They named
them " Foo" fighters.

" (d) Cargo Carriers.-Remote controlled,
and surrounded by a ' force field,' they have
a plain interior. When necessary they can
carry passengers.

" (e) Green Fire-balls.-These halls of
fire, the colour of burning copper, have
always been seen in the vicinity of nuclear
tests after the bomb has exploded. Their
job is to absorb static radio -activity, and thus
reduce the danger of radiation through ' fall-
out.' When this is done, they explode harm-
lessly. The U.S. Air Force have investi-
gated the fire -balls and reported that they
cannot be attributed to natural phenomena.
Many people would call them meteorites,
but there are two good reasons why they are
not:-

" (i) Meteorites are rarely the colour of
burning copper.

" (ii) The fire -balls travel on a hori-
zontal trajectory, meteorites do not.
" Characteristics of U.F.O.'s:
(a) They are silent, but when very- close

to the craft a humming sound can be heard
to emanate from inside.

" (b) The colours of the craft vary from
red to violet. At night-time they emit a
luminous or incandescent glow. During
the daytime they usually appear silver or
gold..

" (c) The saucers are capable of various
feats which have astounded observers : -
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The Editor Does Not Necessarily Agree with the
Views of his Correspondents

" (i) The ability to hover and then sud-
denly accelerate.

" (ii) The ability to climb sharply up-
wards at great speeds.

" (iii) The ability to attain speeds of
25,000 m.p.h., as at Arney, New Mexico.

" (iv) The ability to turn 90 deg. and
acute angles, as well as reverse instantly."
Anyone wishing to contact the originators

of the pamphlet should write to: The
Aethenius Society, 88, The Drive Mansions,
Fulham Road. London. S.W.6.-H. E. FORD
(Chorleywood).

[We should welcome readers' comments
on this letter.-Eo.J

Shed and Garage Build-
ing Materials

SIR,-In your issue of February, 1958, you
published an article on shed and garage

building materials by G. Haskell, and this
article has a sub -heading under which the
author discusses the relative advantages and
disadvantages of the various materials now
on the market. but there are one or two
points in the article which may be mislead-
ing.

In the second paragraph there is a remark
with which we do not agree; he says:
". . . there is not much variation between
firms," and by " firms " we understand him
to mean manufacturers of sectional build-
ings.

In the three types of cladding materials
shown in the illustration, he has omitted
the tongued and grooved board, which is a
better joint than those shown and is one
of the advantages contained in our buildings.

It also may be possible to order weather-
board and 2in. X 2in. framing from an
importer direct, but if any importer could
be found to. deal in such small quantities,
he would charge more or less the same rate
as a local timber merchant.

Please do not think that this letter is
prompted by any resistance on our part to
the " Do -It -Yourself " movement, but we do
think that this article should contain all the
facts, and loose statements should be
avoided.-J. MORELAND (Robert H. Hall &
Co. (Kent) Ltd.).

Home-made Ther-
mometers

The letter below was written by our con-
tributor in reply to a letter we received
criticising the method described for heating
mercury in our article " Make Your Own
Thermometers" in the March issue. Our
correspondent was chiefly . concerned with
the dangers of mercur'.' vapour. E. V. King
replies as follows:-

S1R,-With regard to the implication that
it may be dangerous to heat mercury

in the domestic oven, I should like to point
out the following : -

x. Mercury gives off extremely small quan-
tities of vapour at low temperatures. Only
the cumulative effect of inhaled vapour of
this type is likely to cause mercury poison-
ing.

2. The vapour given off at boiling point is
dangerous, and I was careful to advise filling
by shaking and not boiling.

3. It is doubtful whether the domestic
oven could boil mercury. It will not usually
produce a temperature higher than 500 deg.
F., while mercury boils at 662 deg. F.

However, to avoid all risk, keep mercury
away from children and food and, if using
the oven to dry it, keep the oven tem-
perature as low as possible above too deg.
C.. and make sure no food is contaminated.

Alternatively boil in a beaker on a sand
bath or wire gauze over a small flame. Do
not inhale the vapour. Thirty seconds will
suffice.-E. V. KING (Weybridge).

Outboard Motor Boat-Omission
We regret that a short paragraph describ-

ing the keel was omitted from the final
instalment of the article on the outboard
motor boat in the March issue. This was
as follows:-

The keel is simply a piece of tin. X tin.
oak, bedded on white lead and putty mix-
ture along the centre seam of the bottom.
Fixing is by means of 'lin. screws about
18in. apart. The stem end of the keel is
bevelled to fit against the false stem post,
which is cut off and rounded as shown in
Fig. 26 (Feb. issue). The keel terminates
4in. short of the transom.

);;;( 11Eklxf NE14101. MM. ):( 141ENA /4=11., 2.1=10, Xt1 -o -3x
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The National Do -It -Yourself Magazine

PRACTICAL HOUSEHOLDER
EDITED BY F. J. CAMM

May Issue Now on Sale
PRINCIPAL CONTENTS

A Three Piece Suite for a Child's Bedroom ; A Portable
Coop and Run ; An Attractive Garden Seat ; Making a
Folding Door ; Roof Repairs ; Installing Metal Windows ;
Decorating ; Attractive Window Shutters ; Modernising
a Staircase ; Fibreboard for Flooring ; Condensation
and Kitchen Decoration, and many other interesting
articles.

301

301

301
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A WONDERFUL MONEY -SAVING OPPORTUNITY FOR
READERS OF PRACTICAL MECHANICS!

Now's the time to join the

Scientific
Book Club

FULL LENGTH
FULL SIZE!

ALL THESE GREAT
TITLES !

Recent and forthcoming selections-
at only 4s. to members-include :

*
AFFABLE
SAVAGES

by Francis Huxley
Published at 25s.

4/- TO MEMBERS
*

ONCE ROUND
THE SUN

by Ronald Fraser
Published at 16s.

4/- TO MEMBERS

ATOM HARVEST
by Leonard 13ertin
Published at 20.c.

4/- TO MEMBERS

THE PAST
IN PIECES
by P. E. Cleator
Published at 21s.

4/ - TO MEMBERS

MAN UNLIMITED
by Heinz Gartman

Published at I 8s.

4/- TO MEMBERS

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

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

A FIRST-CLASS SCIENTIFIC

BOOK EVERY MONTH FOR

ONLY if'
* Each month, the Scientific Book Club

brings to its members the fascinating story
of the march of modern science, told in
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

arkii,1/41040%.*."4""P4146P4%.%944.4.9*.944.4#4°W6"4"4/4".°4".9%.

FREE !
You can obtain a MAGA-
ZINE AND NEWSPAPER
RACK (handsome white enamel
finish with gay scarlet feet) free
if you enrol a friend in the Club.
Send your friend's name and
address with 5s. (4s. plus Is. for
postage), for the first book,
mentioning this offer, and your
Magazine Rack will be sent
to you.

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 !

r

EXCELLENT PRODUCTION
Legible modern type is used for all
Scientific 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 prafsed
for the high standard of their production.

FILL IN THIS ENROLMENT FORM TODAY

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

to members at a cost of 4s. (postage Is.). 1 agree to continue my membership for a minimum of six
books and thereafter until countermanded.

You nuts enrol through your usual bookseller 'The is a member of the Booksellers' .4ssociation

I will pay for selections on receipt. Discovery May58

Or if you wish to save time, postage and postal -order costs, you may
send an advance subscription. Six months 30s.: twelve months 60s.

 I enclose 30s. (ts (strike out amount not app!icable).
' *Place V in the space above, as required.

The Scientific 600k
Club is owned and
controlled by Foyles.
the world - famous
booksellers.

Name
BLOCK LETTERS, PLEASE

Address
Overseas enrolments should be accompanied by an advance subscription.
Prices as for inland (except South Africa. Australia. New Zealand)
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Of Nev% TOOIS, etc. Woodworker's Vice

RAWLPLUG "VIBRO 11 0" DRILLING MACHINE A LIGHTWEIGHT portable wood -

May, 1958

THE Rawlplug Company have introduced
an entirely new electric drilling

machine which has been designed to com-
bine an intense rate of vibratory action with
fast rotary movement for the drilling of
holes in all classes of concrete-the special
feature being a rapid rate of penetration
through a pebble aggregate.

Rawlplug ".Vibroto " Dril-
ling machine. The price is

£37.10.0 complete.

The ultra -rapid percussion, plus rotation,
bores through pebble or aggregate constitu-
ent and enables holes of Rawlplug size No. -6

to 20 to be drilled with a speed and accuracy
not hitherto possible. In addition to con-
crete, clean holes can be drilled quickly in
granite, stone, engineering and blue bricks,
quarry tiles, etc.

The drilling machine is made up from
two main units: the portable electric drill
motor and gearbox unit_ and the vibrating
head which is clamped to the motor unit.

Selection of force and speed of vibration
to suit the material being drilled is obtained
by turning the knurled ring. The three

positions give (a) rotary
movement only, (b) light,
rapid vibrations, (c)
heavy, slow vibrations.

The weight of the
Vibroto drilling machine
is 9.-11b., length overall
Win. chuck speed 94o
r.p.m., drilling speed is
dependent on type of

material. Voltages 230/250 (standard volt-
age). Consumption is 310 watts. Special
drills are also available.

SURFORM FILES AND PLANES
FOUR new Surform tools have been intro-

duced by Simmonds Aerocessories Ltd.,
the manufacturers of the Surform file and
the Surform plane. All incorporate a
hardened and tempered Sheffield tool steel
blade, set with 500 scientifically angled teeth

The Surform convex plane
No. tog and the blade

plane No. in.

and perforated with goo holes to prevent
clogging.

The new tools have been designed for the
smoothing of concave surfaces (Convex
Plane, No. los and the Half -round File, No.
103); for work on mild steel, and other
tough materials (Surform Fine Cut File No.
102); for quick, one -handed smoothing of
edges and small surface areas (Block Plane
No. III. Its fine cut blade will be ideal,
especially in awkward places).

These four new tools, together with the
Surform standard plane and file are par-
ticularly recommended for use with Formica,
mastics, plywood and hardboard, where there
is a danger of splintering, chipping or split-

ting, or where frictional heat might damage
the material. Excellent results are also
obtained with all metals, wood and timber
products, fibreglass, asbestos, linoleum, cork,
leather, ebonite, horn and bone.

Retail Prices:
Surform Fine-cut File( No. 102): Its. 6d.

Replacement blade: 3s. 6d.
Half -round File (No. 103): 13s. Re-

placement blade: 4s. 3d.
Convex Plane (No. 105):

17s. 6.d Replacement blade
4S. 3d.

Block Plane (No. 11 1): los.
Replacement blade 2s. 9d..

The, new tools are not intended
to replace any -of the existing
range, but are designed to facili-
tate the carrying out of certain

jobs. Surform tools can be used for model
making, stripping paint, plumbing work,
mending shoes and many other tasks,

The makers' address is Simmonds Aero-
cessories Ltd., Treforest, Glamorgan.

Changes of Address
THE Swisscross Co. Ltd., makers of

musical movements and musical boxes,
have now moved to 202, Tulse Hill, S.W.2.
They were formerly at 116, Winifred Road,
Coulsdon, Surrey.

The Publicity Department of the Talbot
Tool Co. Ltd. has now moved to K.D.L.
Works, Crowhurst Road, Hollingbury,
Brighton, 6.

The address of Messrs. Griffin & George
Limited is now Ealing Road, Alperton,
Wembley, Middlesex.

worker's vice is the latest addition to
 the growing range of tools manufactured by

Stanley Works (G.B.) Ltd., of Sheffield. The
Stanley 702 vice is fitted with a sturdy clamp
uniquely positioned to allow the vice to be
attached to a bench, table, sawing stool or
any type of working surface up to 2 -1 -in.

thick. The jaws, which are drilled to allow
the fitting of protective faces, can take
material up to a thickness of 3Ain. They
are shaped like an inverted L catering for
both horizontal and vertical holding posi-
tions. Cast in tough aluminium alloy, the
body of the vice has a satin grey lustre
finish; all steel parts are plated to give pro-
tection against rust. The price is £i 5s.

Epatam Solder Paints
SOLDER paints of many types for various

jobs, solder pastes tinning salts,
several types of flux, soft solder and a " Do-
h -Yourself " soldering kit are some of the
products described in new leaflets issued by
the makers, Perdeck Solder Products Ltd.,
Abbey Mills, Waltham Abbey, Essex. All
of these products find many applications in
the home and in the workshop and the com-
prehensive range of materials available
includes solder paint for tinning stainless
steel. Information on the "Epatam " range
is- available from the above address.

A New Motoring Atlas
USEFUL to the cyclist as well as the

motorist, this atlas of Great Britain is
scaled at six miles to the inch. It is
primarily a road atlas and the main through
routes are clearly shown, both Ministry of
Transport A and B class roads being
included. Distances between towns are
marked, and contours are shown. Also
included are 42 simple street plans of the
principal towns. The price of the atlas,
which is produced by W. & A. K. Johnston
and G. W. Bacon Ltd., Edina Works, Easter
Road, Edinburgh, is 8s. 6d.
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Film Drying Cabinet
IWISH to build a " drying cabinet " for

roll of films and plates. The size would
be approximately 5ft. 6in. X r4in. sq.
What type of heater would be required
and is a motor and fan necessary ?-J.
Lightfoot. (Leicester).

THE degree of heating is unimportant
provided it is not so fierce as to

cause reticulation. Drying will be greatly
hastened by wiping off with a photographic
sponge in advance. Most commercial dry-
ing cabinets of the type you mention would
use a heater of about 50o watts, at the bot-
tom. A metal baffle should be used to spread
the hot air, and the bottom of the films must
be well away from the heater, which can
be of low temperature type. In all
probability two or more too -watt lamps
would suffice.

If top and bottom of the cabinet are
open, forced ventilation will not be neces-
sary. It will hasten drying, however; only
a small motor and fan being required to
keep air rising through the cabinet. If
more heating is required, so that bulbs
are not suitable, two 25ov, moo watt fire
bars, wired in series, can be used. The
fan and motor may be at either top or
bottom.

It is desirable to allow at least half an
hour, as very rapid drying will cause
trouble. Small commercially -made drying
cabinets do not employ a forced draught,
relying on the rising, warm air for sufficient
current.

Radio -controlled Boat
T WOULD like to build a model boat

using transmitter, receiver and con-
trolling gear as described in a past series
in " Practical Mechanics." What type of
boat is suitable to house these components ?
Could you let me know where blueprints
could be purchased ?-P. J. Curtis (Herts)-

, jANY experimenters interested in radio-
"- control work build models of boats

and ships to their own design and of these

THE

a good proportion are of the " Hard Chine "
cabin cruiser or M.T.B. type. These are
constructed on a keel and a skeleton is
-built up of ribs cut from plywood. The
vessel is covered with t/x6in. thick resin -
bonded plywood and often this is covered
with a skin of silk (parachute panel) to
ensure firmness and water tightness.

Size is very important as there is usually
a good deal of weight to be carried. If
steering only is contemplated then a boat
of say 24in. long by about Tin. beam may
be big enough, but for anything at all
ambitious (i.e. to include engine speed con-
trol and incidentals which most enthusiasts

7=7,771177[711ME.LIELTILITIOCE

E; QUERY SERVICE
RULES

A stamped, addressed envelope, a sixpenny, .D
crossed postal order, and the query coupon from j
the current issue, which appears on the inside of n

1:1
back cover, must be enclosed with every letter H

O containing a query. Every query and drawing H
which is sent must bear the name and address of ,--,
the reader. Send your queries to the Editor, H
PRACTICAL MECHANICS., Geo. Newnes, Ltd., H

 Tower House, Southampton Street, Strand,
London, W.C.2.

CEIDDOCIMIElliOEDEEMOODEOEIC000

eventually desire) a very minimum size of
34in. long by ro-t2in, beam is necessary.

Some suitable commercial kits are as
follows:

" Wavemaster" 34in. long X I tin. beam,
69s. 7d. from A. A. Hales Ltd., 45 & 49,
Eleanor Road, Bowes Park, N.It.

" Sea Commander " 34in. long X t tin.
beam, 7os. from E. Keil & Co. Ltd.,
Wickford, Essex.

" M.S. Dolphin" 37in. long X 71in.
beam £3 19s. 6d. or £6 12s. 6d. for the
de -luxe version from The Model Shop,
i8, Blenheim Street, Newcastle-upon-
Tyne, t.

Plans can be obtained from: Model
Maker Plans Service, 38, Clarendon Road,
Watford, Herts.

Of these a good plan'for a radio controlled
model is that of an Admiral's Barge.

P.M. BLUE -PRINT SERVICE

I2FT. ALL -WOOD CANOE. New Series No. I.

10 -WATT MOTOR. New Series No. 2, 4s.'
COMPRESSED -AIR MODEL AERO ENGINE.

New Series. No. 3. Ss. 6c1..

AIR RESERVOIR FOR COMPRESSED AIR
AERO ENGINE. New Series. No 3a, Is. 6d.
SPORTS PEDAL CAR. New Series No. 4.

Ss.

F. I. CAM M'S FLASH STEAM PLANT. New
Series. No. 5. Ss. 6d.'"

SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6. 5s. 6d.'

ELECTRIC DOOR -CHIME. No. 7, 4s.*
ASTRONOMICAL TELESCOPE. New Series

Refractor. Object glass Sin. diam.
Magnification x 80.

No. 8 (2 sheets), 7s. 6d."
CANVAS CANOE. New Series. No. 9, 4s.*

DIASCOPE. New Series. No. 10, 4s..
EPISCOPE. New Series. No. II, 4s.'

PANTOGRAPH. New Series. No. 12, 2s.*

1- 1 1- I. 1- 4.Z 1 1 -

COMPRESSED -AIR PAINT SPRAYING
PLANT. New Series No. 13, Ss."

MASTER BATTERY CLOCK.*
Blue -prints (2 sheets), 4s.

Art board dial for above clock, Is. 6d

OUTBOARD SPEEDBOAT.
Ils. per set of three sheets.

LIGHTWEIGHT MODEL MONOPLANE.
Full-size blue -print. 4s.

P.M. TRAILER CARAVAN
Complete set, Ils.

P.M. BATTERY SLAVE CLOCK. 7s. 6d.
' PRACTICAL TELEVISION " RECEIVER.

(3 sheets), I Is.

P.M. CABIN HIGHWING MONOPLANE.
Is. 6d.'

P.M. TAPE RECORDER*
(2 sheets), Ss. 6d.

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

Southampton Street, Strand. W.C.2.
An denotes constructional details are available free

with the blue -prints.

$

Self -energised Telephone Sets
T HAVE seen advertisements for self -

energised telephone sets. Is the energy
produced by vibration and is it electrical
current ? Does the volume of sound
increase this energy ?-D. P. Knowles
(Leeds).
" SELF -ENERGISED " telephone sets

---) consist of reproducers similar to single
earpieces from headphones. When one is
spoken into, the armature vibrates, which
produces an electrical current. This flows
through the connecting lines to the other
instrument, where it causes the diaphragm
to vibrate, exactly as with a headphone,
etc. The output is extremely small, being
only a tiny fraction of a ampere. The
louder the voice (or the nearer the person
is to the microphone) the louder will signals
be the other end of the line. Volume equal
to a GPO telephone must not be expected,
as they use amplifier arrangements.

Moulding the Human Foot
T WISH to make a casting of a foot and
1 ankle (for supply to shoe -maker).

Will you please advise as to the best
method of making the mould and the most
suitable material for the casting which will
have to be sent through the post. -G.
Kendall (Watford).

THE best way to model a foot will be
to make a mould in plaster-of-paris to

which a portion of hair has been added
to bind the particles together. The mould
can be in four parts and each part car
be worked upon in succession in the orde:
of casting. In a rough box make the firs.
cast of the bottom or sole of the foot letting
the plaster come up to a line on which the
fullest curve comes, but not above this.
Hold the foot stationary until the plaster
has set. Then move the foot out of the
mould, dial three of four holes around
the impression of the foot and insert dowels.

Dry the mould, shellac varnish it and
again insert the foot in it. Now cast plaster
over the tops or upper sides of the toes
at the same time covering two of the
dowels. Let this plaster come back to
about the instep. Now dry and varnish
this mould replace the foot and cast one
side of the foot including as much of the
leg as is required, dry this and shellac
it, replace it and cast the fourth and last
piece of mould. All the four pieces will
have to be thoroughly dry before shellac
varnishing and then they must be dowelled
or in some way keyed together to ensure
the relative positions when assembled
coming into line.

Before pouring in the casting material
the shellac varnished part should be brushed
over with vase:ine to prevent sticking.
Plaster-of-paris is quite suitable for making
the final casts especially if strengthened
with the addition of hair but if you do
not have confidence in plaster, you can use
Portland cement. Let this be a mixture
of clean sand 2 parts, Portland cement
part. The resulting casting will take longer
to dry out and will be stronger and harder
than plaster.
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A third method of casting will be to use
one of the low melting point metals, such
as Newton's,Rose's or Darcet's, the melt-
ing points f which are 205 deg., 212 deg.
and zoo deg. respectively. There would
be no need to make the foot solid if metal
were used. The way to cast would be to
pour in the molten metal wait for a second
or so and then invert the model and empty
it out again. Not all of the metal will be
evacuated. It will depend upon how long
you wait before emptying and the tempera-
ture which the metal was raised to before
pouring. Knowledge of this will be gained
by practice.

Child's Electric Car
WISH to convert a child's pedal car into

an electric car by using a starter motor.
Before starting I should like to know

whether a 6 volt or I2 volt motor is more
reliable, what type of battery would be
required, what type of charging unit is
necessary, the ratio of the drive, and
whether the drive should be shaft, belt or
chain. Can you help ?-H. C. W.
(Gloucester).
A 12 -VOLT series motor, such as a car

starter motor, could be used to drive
a pedal car. A nickel -alkaline battery
would be the best source of power and
ten cells would be needed. The batteries
could be charged from A.G. mains through
a transformer and rectifier. A chain or
shaft drive is advised and a speed ratio
of to to I should be suitable.

We think that you will, however, find
that such a power -driven vehicle will not
be allowed on the public highway, as your
child will be too young to pass a driving
test or hold a driving licence.

Air Compressor
T WISH to build an air compressor to
1 deliver air at 25 p.s.i. (or more) through
a tube lin. square. That it should be of
very light weight is all important.

What is the best type of compressor to
build. What H.P./current is needed " to
drive it ?

Can you recommend any books to solve
the problem ?-W. R. Stobart (Northamp-
ton).

THE pressure required can be provided by
a rotary compressor of the sliding vane

type, but it is suggested that the vanes
should be of steel. Restraining rings
should also be fitted to take the thrust of
the blades; in order to prevent contact
with the casing. These restraining rings
fit into recesses in the casing and are free
to rotate with the blades. They are
machined slightly less than the bore of
the casing, the difference being just suffici-
ent to prevent contact of, the blades with
casing while preventing excessive leakage.

The shaft horsepower will depend upon
such factors as operating pressure, capacity
and operational speed. Only one of these
is given and it is therefore suggested that
Querist refers to the " Compressed Air
Section" of Newnes Engineer's Reference
Book for methods of computation. Current
will depend upon the factors shaft horse-
power and voltage/electricity supply.

There are few books dealing with the
subject of compressed air. It usually forms
a section of standard reference books, as
the one quoted. Other references are to
be found in text -books on thermodynamics.

Telescope Modification
T HAVE received the Astronomical Tele-

scope blueprintsscope blueprints and wonder if it is
possible to make the telescope which is
xRo magnification into a more powerful one

NEWNES PRACTICAL MECHANICS

by different lenses in the eyepieces.-M.
Sutcliffe (Leeds).

THERE would be no gain or advantage
in making this telescope more power-

ful. A magnification of 8o diameters is a
very appreciable power and you would see
no more detail with higher magnification.
We think too that the eyepiece is as fine
a job as you can expect to be able to make.
A higher power involves shorter focus eye-
piece lenses and we think that the only way
to mount them accurately would be in an all -
metal eyepiece.

Spraying Mixed Solutions
T WISH to dress my lawn with sulphate

of ammonia solution, two gallons to
each square yard. The lawn is i,000 sq. yd.
I have tried to pass it through the garden

Water from

Hose

To sprinkler

tap

Hose

"T ""piece
piping

Hose

Tank ° Sprinkler
To

From mains
tap

Unsuccessful Alethods. -

hose, using the methods drawn above. In
scheme at A, the mains water rushing
through the T -piece was intended to suck
the solution out from the tank and carry
it (diluted of course) to the sprinkler.
Unfortunately the water flowed into the
tank as well as out through the sprinkler-
mains pressure here is extremely high !

I also tried the device shown at B, but
the container burst under our mains pres-
sure. A simple gravity operated system,
using just a raised tank with a tap at the
bottom connected to a hose was found too
slow. Can you suggest an alternative ?-
K. J. Style (Surrey).

Two suggested
methods of

,',/,!4!1!!!o."

THE problem of watering your lawn with
amm. sulphate depends upon the

proportionate lengths of the pipes. We are
referring to the tank and T -piece shown
at A in your sketch If the pipe to the
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solution tank and to the sprinkler were
equal then the water would divide almost
equally and almost one half of it go to the
tank. The best way will be to bring the sup-
ply of anon: sul. down to the sprinkler -and
let the high pressure water take the_ form
of a jet below the introduction of the solu-
tion. On the solution pipe there must, be
either a non -return valve .or a cock. This
arrangement is shown above at C. A
more simple device will be to bend the
solution pipe down outside and let the
solution enter the jet by gravity as at D.

In either case the solution tank must
be quite near to the jet and the tank may
be on wheels and be made to follow the
jet movements by pushing it.

Loco Wheels on a Curve
T UNDERSTAND that the wheel; of a

railway engine are on fixed axles. This
being the case, what happens when it
travels round a curve ?-R. Whitehurst
(Derby).
YOU are correct, all wheels are perman-

ently fixed upon the axles. When a
locomotive or other vehicle negotiates a
curve two things happen. Firstly there is
a certain amount of side movement of the
wheels between the rails and the two
wheels are coned, each wheel being a little
larger in diameter next to the flanges,
consequently the wheels move outward on
the rails and tend to make the smaller
diameter run on the inner rail and the
larger diameter on the outer rail. Note
we say " tend " to make them so run.

However, differences in the wheel
diameters is not sufficient to meet all curves
excepting perhaps those of the largest
radius and so some slipping of the outer
wheel takes place.

Covering Creosote
AJAR of creosote used for staining beams

was upset in our loft and has pene-
trated through the hall ceiling and down
the walls. The ceiling is composed of
plaster board. What can I put over the
marks to prevent them showing through
when I redecorate ?-A. E. Johnson
(Northampton).

COAL TAR products are very penetrat-
ing and will bleed through oil paints

unless sealed with a barrier coat.
We recommend that you treat the stained

area with either two coats of sealer, such
as knotting or aluminium paint, and then
follow with normal oil paint.

Information Sought
Readers are invited to supply t1W required

information to answer the following queries.
Automatic Roof Closing
COULD you please give me the details

for the construction of the device,
fitted to some open cars, which closes the
roof as soon as rain falls on it.

I am only interested in the rain detector
and not in the mechanism for closing the
roof.-jonx H. REID (Edinburgh).
Air Pump

IWISH to construct a twin -cylinder air
pump for aquarium use.

I have an induction motor rated at
1420 r.p.m., which I would like to use as
the motive power. Can you help ?-E.
MANNING (Exeter).

Dartboard Renovation
T HAVE in my possession an old bristle

hair dartboard. In some places the
bristles have risen from the base of the
board. Could you please advise me how to
renovate it?-R. C. O'DELL (Bedford).
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WATSON'S SPECIAL OFFERS

£17.10.0. Carr. 17 6.

ROYAL ENFIELD  POWER PACKS."
617.10.0. Carr. 1716. These are fine twin
cylinder air cooled engines developing up to
5 h.p. at 3.000 r.p.m. Each tested and with
Three Months " Same -as -Makers " Guaran-
tee. Ideal for many Marine and Industrial
PurPOses.
VACUUM FOOD CONTAINERS. 11
Gallon with stainless steel interior. Size
27in. x 7,11n. diam. Ideal for any food in
liquid storage in caravans.boats,etc. BRAND
NEW and BOXED. PRICE 351- each. Carr.
316.
SURAVE 1'0 R S LEVELS. 4ft. in
MAHOGANY with BRASS Fittings. Built in
Spirit Level, and Plumb Bob, Two extra aft.
folding arms. Designed for Gun Surveying.
but useful for many purposes. NEW.
PRICE, 15/6. Carr. 2/6.
INFRA RED TELESCOPES. These were
very expensive to produce and probably cost
well over £100 originally. They comprise
a 14in. Twin Eye piece Telescope with all
connection cables, and variable control.
Included is a sealed unit powerpack approx.
17in. x gin. x 8in. overall with an On and Off
Switch all leads for connecting to battery.
TWO Spare INFRA RED RADIATORS,
and Two tins special cleaning fluid, in canvas
carrying container. The whole unit in speci-
ally fitted transit case and BRAND NEW.
These units will operate from either a 6
volt or 12 volt battery. A REALLY VERY
SPECIAL OFFER PRICE 610.0.0 each.
Carr. 15/- .
POCKET MARCHING COMPASS.
Approx. 31n. x 2in. Hinged lid and luminous
figures. Ideal for Hikers, etc. NEW. PRICE
171. Post 1.3.
Hundreds of other Bargains available. Send

6d. Stamp for Monster List.
EASTERN MOTORS

ALDEBURGH, SUFFOLK. Piddle: 51.

ROGER S3' S OU TNEL PORT

Thread Gauges. 28 arms ... ... 49
Whit worth Screws. 144 Ass' td ... 5:9
11.5. Drills. 12 Assorted to 48 ... 416
Fibre Washers. 144 Assorted ...
Meter Rectifiers. A.C. to D.C.... 3,9
Self Tap Screws. 100 Assorted ...
Copper Rivets. 12 doz. Assorted 114
Saw Bench Tops, with ball race

spindle, pulley, etc.. 18in. x 10in. 57:6
Rectifiers. 6i12v. at 6 amps. ... 18i -
Air Jacks. Sin. stroke ... 17/6
Winker Units. 6 or 12 volt ... 616
Mains Transformers. 17v. 6 amp. 32/ -
Garnet Cloth. 4in. wide. Per yd. 9d.
Motorised Water Pumps 75/ -
Circular Saws, bin. 11/6; Tin. 13/8. etc.
Instrument Cases. 121n. x Sin.

Plugs & Sockets. 7 point ... ... &-
Telephones. New. Modern. ... 16, -
Bevel Gears. Sin. & 2in. Pair 4'6
Races, Belts, Valves. Pulleys, Pumps.
Brass. Steel, Aluminium, etc.
May we send our free list of hundreds of

interesting items '.' Stamp, please.

PLAY THE PIANO
REED ORGAN
or ACCORDION

in 3 months
New Home method.
lefinitely the easiest

and quickest. Even
f you have never
dewed a note, you
sill be able to read

music at a glance.

lgrite today without
obligation for

FREE LESSON
state instrument

KLAVARSKRIBO (3.Z.6)
ioa HIGHBURY PLACE, LONDON, N.5

GALPINS
have now been taken over by

THE JEFFERY TRANSFORMER CO.
199, EDWARD ST., NEW CROSS,
LONDON, S.E.14. T/Deway 4458
Leaflets sent gladly, on request.

.11111.
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TELESCOPES
Study the heavens and watch for

EARTH SATELLITES
HOW TO MAKE A

TELESCOPE
by

Jean Texereau

Engineer of the Optical Laboratory of the Paris Observatory
and President of the Instrument Group of the Astronomical

Society of France.
Translated and adapted from the French by A. Strickler
208 pages 86 illustrations 7 tables

Newton in 5672 personally made the famous first mirror of
the " era of bronze." In 1856 Leon Foucault opened the
" era of glass mirrors." Now Jean Texereau tells the
amateur how to make a first-class astronomical telescope
from start to finish -from the grinding and polishing of the
important concave mirror to the tube and mounting -ready
for use. There is also a chapter devoted to photography with
the amateur telescope.

INTERSCIENCE PUBLISHERS
LIMITED

88-90 Chancery Lane, London, W.C.2.

You can fit a Dencroft "finger-tip control"
Roll-over door to your garage in a few
hours. Its non -corrosive aluminium alloy
construction guarantees you years of
trouble -free service. Dencroft Roll-over
doors are silent too -fibre wheels and
rubber stops eliminate irritating rattles.

Write for free Brochure to

DENTON BRO$
28 MAYMAN LANE, BATLEY Phone

IDeneraft belt -over doors are mode by the monstfosturers of the mama?
famous Dent -tort steel -framed garages. greenhouses and garden

BETTER CABINET MAKING

It Planes !
It Rebates !
It Bevels!
You can do a

precision job on
this sturdy
machine, which wit make your
task so much easier, and bring
greater pleasure to your Furniture
making.

Eliminate the hard work in
hand planing and
give your work
that professional
look with the

P.R.11
Bench

Planer.

SEND FOR FULL DETAILS
(TO DEPT. BP/43)

WORD NOTTINGNOTTINGHAM
N
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HIGHSTONE UTILITIES
Ex.R.A.F. 2 -valve (2 volt) Microphone.
Amplifiers, as used in 'plane intercom..
in self-contained metal case ; can be used
to make up a deaf aid outfit, intercom-
munication system, or with crystal set.
,iiniplete with valves and Fitting Instruc-
tions, SOl-. post 3/-. Useful wooden box
wi Lb partitions to hold amplifier. 2.- extra.
Ditto, less valves, 101-. Hand Micro-
phones, with switch in handle and lead,
5/8. Tannoy 7'-. Similar instruments,
moving coil. 8'6. All post 116. Mask type
with switch 36. post 6d. Mike Buttons,
(carbon) 2-. Moving coil 3'6. Post 4d.
Soldering Irons. -Our new streamlined
iron is fitted with a pencil bit, 200(250 v.
50 watts, 11;6. Standard Iron with adjust-
able bit. 200250 V. 60 watts. 1316. Heavy
Duty Iron, 150 watts, 18,6, all post L-.
These irons are guaranteed, and all parts
are replaceable.
Meters. -20 amp. Sin., Tale, 8/6 : 20 v.

8/- ; 150 v. Sin.. sn'e. 1.13i- ;
Sin., 6/- ; 4 amp., 2iin., T.C.. in case
with switch. 9/6 ; 100 mA, 21n.,
716, all post extra. Meter Movements,
Units with 2-600 microamps, 9', post 1;6.
Bell Transformers. -These guaranteed
transformers work from any A.C. mains
giving 3, 5 or 8 volts output at 1 amp..
operate bulb, buzzer or bell. Will supply
light in bedroom or larder, etc., ei-. post lin
Similar Transformer but output of 4. 8 or 12
volts, 121, post 118. BELLS for use with
either the above or batteries. Post 6d.
BUZZERS, 413. Post 5d.
Sparking -Plug Neon Testers, with vest -
Pocket clip, 313, or with gauge, 3'6. Post 5d.
S.B.C. Neon Indicator Lamps. for use on
mains to show "live" side of switches, etc.,
24. post 4d. Neon Indicator, complete
with condenser. pencil type, with vest-
pocket clip. 7'6. Post 5d.
Crystal Sets. Our latest model is a real
radio receiver, fitted with a permanent
i'v,tal detector. Have a set in your own
ocrn, VA, post 1'-. Snare Permanent

Detectors, 2(- each. When ordered separ-
ately, 216; with clips and screws, 2/10. post
3d. Headphones, brand new, S. G. Brown.
G.E.C., etc., super -sensitive, 30'- a pair.
Headphones in Good Order. 6 -. Better
Quality. 716 and 10:-. Balanced Armature
Type' /very sensitive). 136. All post 1.1.
New Single Ear -pieces, 36. Bal. armature
type, 416 (two of these will make an inter-
, am_ Set). Ex-R.A.F. earpiece, 2 6. Post 4d.

%II Headphones listed as suitable for
ii-, with our Crystal. sets.) Money re-
', nded if not completely satisfied.

HIGHSTONE UTILITIES
58, NEW WANSTEAD, LONDON, E.11.
New Illustrated List sent on request with
2d. stamp and S.A.E. Letters only.

ARE YOU
WASTING
SPACE?
The Benson Loft Ladder,
easy to use, easy to fit,
can make your loft access-
ible, Fits the smallest
opening (Ift. 3in.) or the
largest. Complete unit

only E10. Os. 6d. carriage paid.
Illustrated leaflet on request Ask for
details on floor strengthening.

BENSON
LOFT LADDERS

(Dept. P.M.),
Greensway, Garforth, NY. Leeds.

SERIES III

N UCLEAVE PRESS

CROPS

RIVETS

PUNCHES
Ask your Tool
details to :-

Sole Manufacturers.

FITZNER LTD.
197-199, KINGS ROAD,

KINGSTON -ON -THAMES

Dealer or send for

4AC'.:711A ATE
11-A RON/771NC

liteb_ky
JAIR PISTOLS

AIR RIFLES  ACCESSORIES
write for catalogue WIRD' a SCOTT Ltd.

 las wEAMAN ST. BIRMINGHAM 4, ENGLAND Atb
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NIFE BATTERIES. Practically indes-
tructible. 1.2 Volts, 70 amps. Alkaline
filled. Any voltage can be built up. Brand
New. 25'. each. ege. 5'-.
VENT -A NIA FANS, E XTRACTION OR
INTAKE. -Brand New. Silent running
200/250 volt A.C., 130 -. 12 volt D.C., 90',
post 3/..
MEGG E R Circuit Testing Ohmeter.
2 scales 01100011 and 1001200E0 Inf. with test
prods. Brand New, 24.17.2 Post 3,'-.
" WEE MF.GGER " 500 Volts in leather
case. Brand New, £12.10.0. Post 3/-.
LEATHER CARRYING CASES.. 12in. x
Tin. x 9in. with lock, key and strap. For
photographic gear, Bridge Meggers, etc.,
80'-. Post 3/-.
WAVEMETER. With all leads and spares
180/220 Mc/s. This fine unit contains a
211n. Milliammeter 1 FSD, 3 valves, Pilot
lamp, switch and other useful parts. The
case 9in. x 91n. x 12110. with hinged lid is
adaptable for many purposes. BARGAIN
PRICE 52-. Cge. 7,6.
SIGNAL GENERATOR. Type 52a. 4
Bands from 6 to 52 Megacycles inclusive.
230 volt complete with all leads. etc. Brand
new in transit case, £10. Cge. 7;6.
HEATING ELEMENTS. Flat enclosed
type Mo volts 500 watts. " Bray Chromalox."
101n. x Din. 7:8, Post 1'6.
WAVE CHARGING RECTIFIERS.
Full Wave Bridge 12 volts 2 amps., 1313.
4 amps, 22/6. 2 amp. Transformers, 24--.
4 amp.. 29/6. post 21,
AVO 'TEST BRIDGES, 220/240 v. A.C.
Measures capacities from 5 pf to 50 mid
and resistances from 5 ohms to 50 megohms.
Valve voltmeter range 0.1 to 15 volts and
condenser leakage test. Brand New. Full
working instructions supplied with Instru-
ment. 29.19.6. Post
TEST SETS incorporating Wheatstone
Bridge. Galvonometer. Brand new in case,
50 -. Post 36.
(141.1. TESTING VOLTMETERS. 3-0-3.
In leather case with prods. A first quality
moving -coil meter, 25-. Post 2 -.
ELECTRIC MOTORS. 200,250 v. self-
starting, 1 r.p.m. 35/-. Post 16.
PORTABLE BLOWER. 200-250 v. A.C./
D.C. 360 watts with switch and leads.
1110. outlet, £5. Post 26.
RELAYS -HIGH SPEED. 1,700 + 1,700
ohms just the lob for radio controlled

models. 25- each,
post 1-3.
BULKHEAD FIT-
TING. 9in. diem.. fiat
tripod type, suitable
for lamps up to 100
watt, complete with
pushbar switch lamp -
holder. Ideal for farm
buildings, garages,greenhouses, etc.,
Brand new, 17/8. Post
2/6.

ROTARY CONVERTER. Input 24 v.
D.C. Output MO v. A.C. 50 cy. 100 watt, 92/6.
TELEPHONES SOUND POWERED. No
batteries required. Just connect with twin
flex for clear speech. Transmitter Receiver
Units, 4/6 ea. Twin Flex. 4W. yd. Post 1'-.
GEARED MO-
TOR for the
model maker,
small and very
powerful. 12/24
volt D.C.. 4/8
r.p.m., 35', post
26. Works from
230 Y. A.C. mains
with transformer and rectifier. 171- extra.
TELEPHONE SETS. MODERN DESK
TYPE. 28.17.6 per pair, complete.
WALL TYPE also available. 2 complete
units 25. Batteries 5/6. Twin Wire 2d. per yd.
MOTOR. 12 volt D.C. llin. x 2in. approx.
3,000 r.p.m. with speed regulator in end cap.
A precision job, 12/6. post 1/6.

METERS GUARANTEED
F.S.D. Size Type Price

50 Microamps 21in. MC/FR 72-
100 2in. MC/FR 40'-
100 , 21in. MC/FR 50 -
250 31in. MC/ FR 5'S-
50)1 2in. MCTS 27
500 21in. MC.1,11 37 61 Milliamps 2in. MC. Fs 27 6

1 21in. MC. Fit 35
5 2in. MC/FR

30 21in. MC FR 12
17 6

6
1013 21in. MC/FR 12 6
200 - 21in. MC!FR 12 6
300 2fin. MC:FP 12 65 Amperes 2in. MC 27 6

25 24in. MI/ 1' It 7 650-0-50 Amp. 2in. MC SI 12 620 Volts 2in. MC Fs 10 6
40 2in. MC,11'S 10 6

300 A.C. 21 in. MI/FR 25 -
30U 6in. MI:FR 150 -

CROSS POINTER
METER with 2 separate
100 microamp move-
ments. Brand New. 22/6.
post 2i-.
HEADPHONES. High
resistance MOO ohms.
Type CHR. 12/6 pr. Post
1/6.
HEADPHONES. High
resistance, very sensitive

Balanced Armature. Type DBE, 17/6 pr.
Post 1/6.
ROOM THERMOSTAT. Adjustable 45
to 75 deg. Fahr. 250 volts 10 amp. A.C. Ideal
for greenhouses, etc.. 35/-, post 2:-.
INSPECTION LAMP. Fits on forehead.
leaving hands free, battery case clips on 
belt. 7/6. post 1/6. Takes E.R. Battery
No. 1215. 211, post 9d.

L. WILKINSON (CROYDON) LTD.
19, Lansdowne Road, Croydon

RIGHT

IC( go-cyd
USE ibrax

BRAKE BLOCKS
FOR SURE STOPPING

AND A LONG LIFE
FIBRAX BRAKE BLOCKS stand up to the toughest test -
the split-second emergency. Yet they brake smoothly
and firmly. Two types: SOFT RED for alloy rims,
BLACK for steel rims.
Ask your dealer for "FIBRAX"

FIBRAX LTD., 110, ORMSIDE ST., OLD KENT RD., LONDON, S.E.15
New Cross 6785 6 1656A

ATTRACTIVE  DECORATIVE

KIT 214
Double Plant Pot
Holder 14" x 18'
wide. 3" rings ad-
justable to lager
sizes. Price 13/9
Post and Pack 16.
KIT 205
Magazine Rack.15"
x 7" x 13' high.
Strong, light and
decorative. Price
31 11. Post and
Pack a -.

Easy to Make
WROUGHT IRONWORK
We supply complete Kits of many attractive Wrought
Ironwork items ready for easy assembly (only a screwdriver
required), also Wrought Iron Scrolls, etc., in various sizes
and shapes for making your own designs in Fire Screens,
Magazine Racks, etc., etc. Write for FREE illustrated List of

"Iirontetraft"
Wrought Ironwork Kits and
Scrolls to the Manufacturers.

PARKERDALE LIMITED
Dept. AB, Brontecraft Works,

0 XENHOPE, Keighley
"I el.: Haworth 3287

Your best guide to
MODEL ENGINEERING

Send to -day for this
comprehensive catalogue !

The Bassett-Lowke " Model Shipping
and Engineering " Catalogue is full of
interest and information for the enthu-
siast. Whether you are a beginner or an
expert, you will find in these pages all
the facts you need to help you with your
hobby. Write for copy of this illustrated
Catalogue. Price 2/6d.

BASSETT-
LOWKE LTD.

NORTHAMPTON
London : 112 High Ho'born, W.C.I

MODEL SHIPPING
&ENGINEERIN

CATALOGUE

2'6
Manchester 28 Corporation Street, 4.

I 5,000 High Speed Slitting Sawsand Slotting ('utters. 2 114' dia..
518' bore. 0.045", 0.051", 0.057' 0.064'
thick, 29 each. 2 3/4" dia., i" bore.
0.027", 0.036', 0.048', 0.051", 0.056% 0,064".
0.072", 0.090" thick, 3/9 each. 3" dia.,
bore, 3164", 5/64", 5/32' thick, 6/- each.
31" dia.. 1" bore, 1/32'. 3/64', 964", 5132.
11/64" thick, 7/6 each. 4" dia., 1" hole.
3/64% 5/64", 7/64", 7/32" thick, 8/8 each.
5' die.,1" bore, 5/64" thick. 12/6 each.

3,000 High Speed Toolbits, ground
finish, slightly below 38' square, 3
long, actual present day value 47 -
per doz. A most useful bargain, 24 -
Per doz. 13/6 half doz., 2/6 each.

500 Whitworth Screwing Tackle
Sets with bright polished steel die -
stock, dies 21" dia., cutting 9/16', 518'.
3/4', 7/8-, 1" Whit., 52- per set. Also
B.S.F. ditto. 50/- per set. Only a third
of real value.

1,000 High Speed Side and Fare
Cutters, 2 1/2" dia., 1' hole. .1!4", 3 6
1/2" thick, 15/- each. 3' dia., 1" hole. I :2

5/8' thick, 20/- each. 3 1/2' dia.. I
hole, 318", 3/4' thick, 251. each. 4" dia.,
718', 1' thick, 1" hole, £2 each. 5" dia..
1' hole. 112', 314" thick, 52- each.

1,000 H.S. Long Straight Shank
Twist Drills approx. 1/16' and 3/32'
dia.. both 4 314' long, 2/6 pair. Approx.
3/16' and 31" dia., 6" and 7" long, 5/ -
the two. 9/64" dia., 11" long, 3/8 each.
APPrOx. 13164" dia., 10' long. 413 each.
Approx. 15/64' dia.. 9 1/2" long, 4/6 each.
36" dia. 11" long. 12- each.

200 H.S. Spot Facing Cutters 1 1/4'
dia. 1/4" dia. detachable pilot. No. 2
M.T. shank. An essential tool for facing
bolt holes on castings. Worth 48-.
Gift 12.6 each.

1,000 H.S. Inserted Blades Ex-
panding Reamers 21/32" 23/32' 16 -
11811-36-1-332/4:, 11781,68.2762" 15116". 18 6
718"-31(32", 1818: 16'4 1/16', 20,-
31132"-1 1i8", 22/6: 1 1/16'4 3116",-27,6
1 3/16%1 11/32". 82/6 each.

500 Sets Hex. Die Nuts. Sizes 1/4"
5116% 3/8", 7/16" and 1 2' Whit., B.S.F..
American Car thread or 26 brass thread.
These sets are in a neat case. Present
day value over 301- per set, to clear 15/ -
Per set any thread. Two sets 28/8.
four sets 551, Also 56" and 3'4" in Whit.
and B.S.F. only, 518", 5'- each ; 3'4".
6'- each. 10/- per pair.

1,000 II.S. Morse 'Caper Shank End
Mills. No. 1 shank 1/4" 51-. 318' 6-.
la' 6/6. also No. 2 shank. 9/16" 10 -.
5/8' 11.1-. 3/4" 12,-. 7/8' 12/- 1" 15', Also
straight shank H.S. 5116' 3'6. 28" 4'-.
1/2' 5/-, 314" 7/6. 7/8' 101-. 1" 12;8 each.

Special Clearance. H.S. taper pin
reamers, sizes 4, 5, 6, 7, 9, 17/6 the lot.
worth 03.

All items brand new. £1 orders post
paid, except overseas.

2,000 Small H.S. Twist Drills,
approx. 1'32", 3/32", 4'. doz. : approx.
1116"-1/4". 7'6 per doz. approx. 9/32,
15/32", six for 10/-.

3.111110 Circular Split Dies. 1' dia.
cuttings 114". 5/16', 318-, 7116% 118' Whit.,
B.S.F.. also brass thread, 26 thread
all sizes and American N.S. 12/- per
set of 5 sizes, 2 sets 2212 4 sets 42/6.
Taps to suit 12/6 ner 'Set, either taper
or second or plug. 1" dia. stocks

0

6-
Hand Reamers. 5/16". 3/6 each.

5781700419 each.
1,000 High Speed Parting Off Tool

Blades. Eclipse brand : 11'16" x 3132'
x 5" long, 5/- each 13'16"x 1/16" x 6
long, 5/- each ; 15/16" x 3/32" x 6" long.

6 -7each.,000 Pratt K Whitney circular
split dies, superior quality precision
ground cutting edges, 131.16" dia, suit-
able for machine or hand use. Sizes :
2, 4, 5. 6, B.A., 816 per set, 13116" die
stock, 3:6 each.

5.000 Ralf Races, 1,8" bore, 318" 0.8..
1'8" thick, 4.- pair : 1/4' bore, 3/4" 0.d..
7,32" thick, 4/- pair : 6 mm. bore.
19 mm. o.d.. 6 mm. thick. 4'- pair

;

9 mm. bore, M mm. o.d., 8 mm. thick. 4 -
pair ; 38" bore. 76" o.d., 7132" thick.
5-- pair, 3;16" bore, 112" o.d., 5-32' thick.
4 - Pair.

2,000 Fifes. 4"-6', good assortment.
10/6 doz.. also toolmakers' needle file.
Ass., 12 8 doz.

Metal Marking, Punches sizes 3 ./2
1-8" and 114", figures. 8/6 per set, letter,.
25/- per set, any size.

2.000 Straight Shank End Mill,
size 16'. 562", 3,16", 762". 14". 5'16
list price 301- set, 12- set, also 313
7:16', 1/2" ditto. 12'6 set.

500 H.S. 90 Countersinks. body
1'S' dia. Gift 5'- each.

1,000 Bevelled Wood
handled. 1/4". 5/16", 3/8% 1'2 5 ti
7/8". 1" Actual value 37!6. Gil' 25 -
set.

200 Cast Steel Circular Sa, re
-Wood 4" dia.. 8'- each ; 6 10 - d

130 10'. 18'- ; 12", 24/-.
1.000 Semi High Speed Centre

Drills. Siocombe brand 516" body dia..
3'32" point. 1/6 each. 18/6 per doz.

20,000 Small High Speed Milling
Cutters. various shapes and styles.
assorted,We

want11-c. clear these quickly. I:2

J. BURKE
192, Baslow Road, Totley,

Sheffield.
Inspeefion Only al Rear

36 Eitzo Bikini St.. Sheffield.
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the Editor, " THE CYCLIST,"
Qeorge Newnes, Ltd., Tower House,
Southampton Street, Strand, London,

W.C.2

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

WIIAT I 'CHINK mumumummimmiliniiiiimiuminiummmiumiummumniumilinfliimmuninummummiimiumE By F. J. C.

Can We Raise the Standard ?
IN the early days of cycling, before the

advent of the motor car, when it was
the " thing " to ride bicycles, the

pastime attracted men and women from the
higher grades of society, and they conducted
themselves with decorum wherever they
went. This state of affairs, however, did
not exist for very long, for as soon as the
C.T.C. and the N.CU. commenced
organising clubs, cyclists perigrinated in
mobs and not as singles or in pairs. It
is a fact, also, that cycling expanded as
prices came down and the machine was
within the means of the lower -paid classes.
A restaurant or tea house bearing the sign
of one of the national organisations was an
indication that you would receive good food,
served under pleasant conditions and with
excellent company. To -day there is no such
assurance. It is unfortunately true that an
otherwise well-mannered individual becomes
a bear as soon as he goes out on a club
run. The tea shops are places to avoid.
You are likely to be hit in the eye with
the remnants of a bun or witness the room
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Isleworth. Looking towards riie old town
near Sr. Illargarets.

imagining that motorists want them off the
road. They are not entirely to blame. The
militant attitude of the C.T.C. and the
N.C.U. has been largely responsible for
breeding this attitude of hostility. Many
tea shops have closed their doors to cyclists.
Every week -end one can witness a pigtail
of cyclists pelting down the road, hurling
invective at motorists, or making objection-
able remarks. Some of the clubs are
deliberately obstructive and would prevent
vehicles passing. In the beginning of club
life things were different. The club had its
own uniform when it sallied forth. The
captain led his members and a bugle was
used to call them to order. Members were
proud to wear the badge of a particular
club. Unless you wish to go in for racing,
in which case you will have to join a dub,
there is really little advantage in member-
ship. A club riding en bloc is not a pleasant
experience for some of the members-the
slower ones. The club must pelt along at
the same pace until it reaches the tea house
and the unrestrained levity usual on such
occasions. Solo riding in my view has a

being turned into a bear -garden. The con-
versation is of a low order, and some of
these club cyclists are not those whose com-
pany you would seek for pleasant conversa-
tions on a country run, Club life, as far
as club runs are concerned, has developed
into organised hooliganism, and one has only
to remember that disgraceful display at the
Cycling Concerts at the Albert Hall in years
gone by to realise that something ought to
be done to raise the standard of conduct
of cycling clubs generally.

Most club cyclists are of the militant type,
always fighting for their right, always

from the Middlesex bank

far greater fascination; if you wish for cheer-
ful conversation you can always ring up a
friend or two and ask them to meet you at
a certain place for tea, so that you arrive by
your individual route and in your own
individual time.

History of the Cycle Trade
WONDER that the British Cycle and

Motor Cycle Industries' Association does
not commence the immediate preparation of the
history of the bicycle trade, whilst those who
could contribute so much factual data are

still alive. The bicycle was the father of the
motor cycle, the motor car, and the aeroplane,
and hundreds of famous names are, and have
been, associated with it. Dunlop wrote his

History of the Pneumatic Tyre," and has
therefore left to posterity a great deal of
information concerning the early days of air
tyres, and a fascinating story it is. The
late H. H. Griffin spent the best part of his
life ferreting out the history of the bicycle,
but the last published edition of this work
was in the early part of the present century
and much has happened during the past fifty
years in the world of wheels. H. 0, Duncan
produced a monumental work in collabora-
tion with Jean Vavin, but unfortunately it
was badly compiled, badly edited and badly
arranged. It lacked classification, chrono-
logical sequence, and worst of all, for a book
of such monumental size and large number
of pages, it lacked an index. If you wish to
find any particular item of information, you
will spend hours wading through this other-
wise interesting book. H. 0. Duncan was a
vain man. He thought he was far more
important than he really was, considering his
practically non-existent achievements in the
world of wheels. You will find, for example,
several references to a " fine old English
gentleman-H. 0. Duncan " which is about
the limit of conceit in the book of which he
was the author, especially when the article
merely deals with the fact that he won a
club handicap in a small field of riders. A
great deal of information is also available
in books such as the " History of the
C.T.C." " The History of the Catford
Cycling Club " and similar books. No
doubt, the Association has a library of old
cyling books from which a competent
historian would be able to compile a com-
plete and connected narrative. Although
Duncan spent several years on his book it
was a complete mess. He was not a qualified
historian. I would also warn the trade to
accept with the greatest reserve any of the
statements made in print by the late Bartleet
who wrote his extremely inaccurate
" Bartleet's Bicycle Book," at one time
published by Dunlop, who were finally
forced to give a large percentage of the
edition away.

There is also the late Sir Arthur du Cros's
book on the " Romance of Wheels " which
not only dealt with the history of the
pneumatic tyre and provides a wealth of
unquestionable data but deals also very fully
with other matters concerning cycling, includ-
ing 'the dramatis persona.

Sir Arthur bequeathed the copyright,
photographs and blocks in this book to me,
but I should be glad to place any of the
material at the disposal of the British Cycle
and Motor Cycle Industries' Association if
they care to get into touch with me. There
is also a fund of interesting cycling facts in
" Every Cyclists' Pocket Book," published
from the offices of this journal at 7s. 6d.
Several generations of cyclists have grown
up in the past fifty years who are quite
unaware of the history of the industry which
makes their machines.
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THESE brakes are always used with the
Westwood type of rim and the general
layout of a typical front brake is

shown in Fig. t. As can be seen from the
diagram, when the lever is applied, the rod
part of it turns in the two blocks, actuating
the short lever at the other end. This
imparts a lifting motion through the vertical
rod to the stirrup; thus the blocks are
brought into contact with the rim. Two
small extension rods on the bottom of the
stirrup are fitted inside two holes in guides
attached to the fork blades. These guides
hold the brake blocks in place against the
pull of the rim when the brake is applied,
and, as the stirrup is trying to spring out-
ward, the angled rods and clips help the
blocks to return to the off position.

Adjustment
The height of the blocks in relation to

the wheel rim is adjustable by means of the
rod sliding in the tube (see Fig. I). To
make an adjustment, loosen off the nut on
the cotter, adjust the stirrup to the correct
height, make sure that the brake lever is in
the down position and then re -tighten the
cotter nut.

The Rear Brake
Adjustment of this is a little more com-

plicated; the rod and tube portion from the
handlebars leads to a bell crank and from
there along the down tube to a pivoted
link near the bottom bracket. Connection
from here to the rear brake stirrup is by
means of another rod and tube adjustment.
A return spring is fitted to the link.

To adjust the brake, first loosen the cotter
nut as on the front brake and then the one
on the bottom bracket connection. Pull the

THE ordinary
cycle pump

is a very simple
device and
seldom needs
maintenance or
repair of any
kind. The con-
nector needs replacement every
now and then and it is hardly
worth while trying to repair this.
Sometimes, when one end of the
rubber tubing splits it is possible
to cut off the split part, refit the
shortened connector on to the
brass end and bind it into
position with wire. New
connectors, however, are riot
expensive to buy.

How the Rod and
Lever Brake Works
and How to Adjust it

bottom link back to its limit and hold it
while the brake block position is adjusted
and then tighten the cotter nut. Now
tighten the handlebar cotter nut. This pro-
cedure ensures maximum brake efficiency,
but if it is found that maximum travel is
not provided by this method, check that the
clips holding the bell crank and the link

at the bottoni bracket have not shifted. It
may be found that the rod between the bell
crank and the bottom bracket link has to
be shortened. This is done by removing
the bell crank, loosening the nut on the rod
and then screwing the forked piece further
on to the -rod. Finally the nut on the rod
is re -tightened and the forked piece attached
again to the bell crank.

Handlebar lever
Return spring. Nut.

_r Ai SwivelLever
Pivot blocks block.

r.

The rod and
lever brake

lump Maintenance
Make Sure it is Working Pt overly

- and Avoid Unnecessary Work

Replacing a Washer
The leather washer , on the

pump is the only part which is
subject to wear. To replace this
unscrew the cap nut at the top
of the pump barrel and withdraw
the plunger. The end of the
plunger will appear as in Fig.
although the parts here are
" exploded " for clarity. Remove screw

the screw which will release all the parts
and find a washer which is a good fit in the
barrel.- The pump is reassembled as shown
in Fig. r. It is a good plan to soak the
leather washer in castor-oil before fitting it.
A few drops of lubricating oil on the barrel
of the plunger is all the maintenance that
is required.

It is worth while experimenting with
'several leather washers until the best one is
found. Very few of the average cycle pumps

Pump barrel.

Plunger.

Plug

Steel cup washer.

Leather cup washer

Plain steel washer

Cap nut.

Spring.

Details of the
standard cycle

pump

Brake rod.

Cotter

Coupling

Connecting
tube.

Stirrup.

For* clips.

Guide pegs.
Brake block and

holder

in use on bicycles are ever working at the
maximum efficiency, which is a pity because
much unnecessary work can be avoided by
having an efficient pump.

Tightening
Mudguard Rivets
THERE is nothing more annoying to the

cyclist than a persistent rattle, and one
of the worst rattles than can occur is caused
by loose mudguard rivets. Rivets are used
to hold the strips of metal inside the mud-
guard to which are fitted the mudguard
stays. When they wear loose, these strips
vibrate against the mudguard itself, thus
causing the irritating noise.

To eliminate this rattle remove the mud-
guard from the machine and hold it with
the head of the loose rivet against a flat
metal surface. Then with a small peen
hammer tap the spread end of the rivet on
the inside of the mudguard until all loose-
ness has disappeared. Sometimes, if this
fails to eliminate looseness, new rivets must
be fitted. If a rivet is so worn that replace-
ment is necessary, it is seldom very difficult
to remove the old one-a file and a small
hammer and punch being the best tools to
use. The new rivet is fitted by passing it
into position and placing the head against
a flat surface; then hammering the protrud-
ing end of the rivet until it spreads.

EVERY CYCLISTS POCKET
BOOK

By F. J. CAMM
7 6d. 8/3d. By Post.
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NEW CABLES & FITTINGS
TOUGH RUBBER CABLES

per yd. 25 yds. 30 yds. 10) yci.
3,044 Twin 81d. 121- 27:3 53.6
1;044 3 -core 1110. 21'- 38 6 75 6
3;029 Twin lid. 186 35 - 68:6
3/010 T. it E. 17010. 23 6 42 - 82'6
7.029 Twin 1.5 31 9 56 6 111 6
7:029 T. It E. 1 9 38 6 70 6 139'-
7,044 Twin 28 60 - 106,- 210 -
Twin Lead, 50 yds.. 3,039, 69 3 ; 7 023, 110,9.VIR

50 yds., 3.029., 1.5/9 ; 7'029. 25 3. Earth
Wire, 100ft.. 7029. 12:6 ; 7020, 7.9. Twin
PVC Transp. Flex. 50 yds., 10'-. Twin
Twisted. 25 YdS.. 12;6: 50 Yds., 22:6. TRS
VIE, Lead Cables of all sizes. Holders C.G.
81-. Batten. doz.. 121-. Roses, Brown. 8 -
White doz., 10'-. June. Boxes, Sml., 11 '-
Lge.. doz.. 13,-. Switches, 1 -way, 18,-
2 -way, doz.. 24-. White Switches, 1 -way
24;-: 2 -way, doz.. 30/-. Flush Switches
1 -way. 18 - : 2 -way, doz., 24:-. Ceiling
Cord, do., 1 -way, 5.- : 2 -way, 6'-. 2 amp.
3
2pin Sw. plugs and Tops, ea.. 3,-. 5 amp.
--pin Sw. plugs and Tops, ea.. 5.6. 15 amp.

3 -pin Sw. plugs and Tops, ea., 9:-. 15 amp.
3 -Din, ditto, A.C. only, ea., 61-. Wood Blocks,
3 x 51- ; 31 x 1. 716 ; 3x 3 x 6.6 : 51.x
31 x 1, doz.. 8:-. White, 3 x 1, 6 - ; 3/ x 1, 7,- ;

4 x 1, 91-. Cable Clips. Sml., 29 ; Med., gas..
3,3. 15 amp. D.P. Insulated Sw. fuse. 9.8.
21 amp. Ironclad 2 -way 15A. Spitr., 1316.
30 amp. Ironclad D.P. Switchfuse, 19.6.
Metal 5 -way Consumer Unit. 426. Sw. gear.
Fusebds.. Spltrs., all types. Lamp Bulbs,
15, 25, 40. SO watt. 12:- ; 75 watt, 15.- : 100
watt. 17'- : 150 watt, 24,- ; 200 watt, doz.,
30,-. Carbon Bulbs, 7.30 V. 16 C.P.. doz.. 20:-.
Immersion Heaters, 3 Kw., 651-. Single
Car Cable. 10 yds., 3;-; 100 yds.. 25/-.
Conduit and Fittings, tin. and lin. Industrial
Reflectors. Tubular Heaters, Fluorescent
Fittings, Time Switches,and all electrical
equipment. Full lists on request. Singleitems supplied. Satisfaction guaranteed.
Terms : Cash -with order : carriage paid if
over : orders -of £30 or over less 5 perenc. discount. ()pen daily, inc. Sat.
9 to 6 Thurs. 9 to 1. Callers welcome.

LONDON
WHOLESALE WAREHOUSE

165 (P.M.), QUEENS ROAD,
PECKHAM, S.E.15

Tel. : NEW Cross 7143 or 0800,

ELEirriukl MOTORS.-A.C. single-phase.
New by English Electric Co.. I h.p., 1,440
r.p.m. Capacitor start, 200.22e volts. stan-
dard foot mounting. Quite 0.K.'jor 230v.
used with discretion. 87.10.0 each, carriage
s.6 (mainland only).
BATTERY CHARGERS. -New. Our own
make, input 200;250 volts, output 6 or 12
volts at 15 amps. Transformer and rectifier
mounted wood base. Very simple, but equal
to expensive types. 29/6, post 2,'-.
AMMETERS. -New 0-3 amps, suitable for
use with above. 9,6 each, post 1:-.
G.E.C. RECTIFIERS. -4 amp. full -wave.
17:6 each, post 1,6. G.E.C. Rectifiers F.W.,
11 to 2 amps., 10;- each, post 10d.
WEE MEGGERS.-New. Perfect con-
dition, specially made for telephone work,
100 volts. 87.10.0 each, post 26.
MULTI -RANGE TRANSFORMERS. -
Very useful. Input 200 to 250 volts. Tapped
to give variation of 3 to 30 volts at 2 amps.
251- each, post 23.
CAMERA MOTORS (EX-R.A.F. TYPE).
-about the best of Govt. surplus motors,
3.5i- each, post 119. These motors will run
direct on A.C. using the above multi -range
transformers (fitted with shaft).
INTERCOM SETS. -Sound powered, no
batteries. If fitted with buzzer circuit can
be used as internal 'phone system, also
suitable remote radio listening, baby
alarms. etc. Consists of two earpieces
connected with 21ft. twin flex. Price 12
each, post 1 6.
AERIAL COUPELNG UNITS. -For typo
Cm. set. Contains R.F. meter 0-30 m.A.
Large dial tuner. press switch. two -pin
plug and socket, in neat metal case. Price
7,6. post 2 3.
HIGH - VOLTAGE CONDENSERS. -
4,000 volts. .25 mfd. plus .25 mid,
Suitable power factor condensers on small
installations. Weight 7 lbs., oil -filled.
Price 316 each, post 2/6. 36/- per dozen,
carriage 7,6.
MILLIAMMETERS.-Moving coil, 2in.
scale, 0-5 milliamps. Perfect condition, all
tested. 12/6 each, post 1/6.
BALANCED ARMATURE, -Telephone
headsets, D.L.R.5. Complete with lead, ideal
for crystal sets. 106 each, post 1.6'. 99: -
dozen, post 3.6.
CARBON IIANDMLKES.-New with cord
and switch. Price 7 0, post 1/6.
BARGAIN BOX off lb. of assorted small
nuts, bolts, self -tapping screws (brass),
self -tappers brass and chrome -plated),
wood screws (chrometton bras:;). Not useless
rubbish but good assortment of high quality
materials at fraction of cost. 316 per ih.,
Post 1,6 ; or 36.'- per 12 lb. carton, post 3,6.

Scud 6d. fer .mrrent catalogue.

THE SCIENTIFIC INSTRUMENT CO.
253, BE ARWOOD RD., S.111111IW IC IC

Phone : BEA 1458

The Bestfrend "ZEPHYR" (M)
Motor and Accessories

A silent, shaded pole motor,
A.C. only, 200/250 volts,
2,600 R.P.M., 25 watts. 3!" x

. Precision built and
,:r specially suitable where abso-

lute silence is essential. Con-
tinuously rated and designed
for use in construction of table
and extractor fans, projector
cooling units, fan heaters, cup-
board airing devices, etc. An
extremely high-class product,

designed by engineers with a quarter of a century 37/6of experience in motor construction.
Post Free

An anti -vibration stand for
above motor. Horizontal or
vertical mounting. Supplied in
breakdown form for home con-
structors. Sr x 21" x 2". Three
point suspension.
Steel, Cadmium plated. 7l6

Post Free

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

7,6 Post Free

The Bestfrend Electrical Co. Ltd.
BANSTEAD SURREY

Tel. : BURGH HEATH 1432

a genuine(meatarithewlined
leferdowAy "de fin Me how -Moat

The only safe way to make a
axing in Masonry is to first
Brill a clean round hole,
BLUE FLASH will do this

th ease; its Diamond Hard
,p will cut cleanly into brick,

-_ement, stone or breeze,
giving a perfect sized hole in
which to fit a Plastic
Maso Plug or ordinary
wall plug.

ASK FOR

BLUE
FZASH

by MASON MASTER

COPPER BRAZED FOR USE IN ALL
PORTABLE ELECTRIC OR HAND DRILLS

From your local
ironmongers and No.6 5/61No.8 5,6 lalo.10 6i- iNo.I2 61-1No.147/1
Tool Merchants.

J. M. PERKINS & SMITH LTD., Braunston, Rugby,

Send for
Leaflet P.M.

A "FERROUS" ELECTRIC ARC WELD-
ING SET will complete your workshop
equipment. For joining and reinforcing,
from approx. 1,16' up to any thickness,
Mild Steel. Wrought or Malleable Iron,
Type F.M.601Ieavy Duty complete with all
equipment 190940v. Single ph. 10:15 amp.
(or domesticipower supply) delivered free,
ex stock. Cash for C.O.D.) g23.10.0

H.P. Terms available.
Illus. leaflet from manufacturers.

FERROUS PRODUCTS (P.M.) LTD.,
Church Rd., Creydon, Surrey. CRO 8351 3

FREE POCKET MANUAL

" How to fit
STEAM

TRAPS"
Unique guide to the correct selection and
installation of steam traps for mains
drainage, heating systems, process steam
units of al I kinds ; including best conden-
sate -lifting installations. Concise directions:
clear i I lustrations. Copies free on request to:

SPIRAX-SARCO LTD.
(TECHNICAL DEPT.), Cheltenham, Glos.

SEE EARTH SATELLITES -1

ASTRONOMICAL
TELESCOPES 107/6 !!

INTRODUCING OUR NEW
SUPER MODEL

See the Moon at Close Quarters,
Examine the Immense Craters, Moun-
tain Ranges, etc. Observe Saturn's
Rings, Nebulae, Sputniks, etc.
Specification. 2 in. dia. Length 39 in.
Mag 53 x Linear (equivalent 2809 x
Area). Weight Approx. 2 lb. 2 oz.
Registered postage and packing in-
cluding strong stowing cylinder, 12,I-.

Altazimuth Portable Clamp Stands.
Extra 37/6, P./P. 2/6. Fixes anywhere.
High Power Eyepieces 80 X, 30/-,
P./P. 2/-. (Equivalent 6400 X Area.)
Stamp for Full Particulars. Photographs
1/- set (returnable). Lists and Terms.

Made to order.

J. K. M. HOLMES & CO. LTD.
SCIENTIFIC INSTRUMENT MAKERS
(Dept. PM33), Martins Bank
Chambers, 33, Bedford Street,
North Shields, Northumberland,

LANGUAGE PROBLEM
SOLVED

By the Pelman Method
THE problem of learning a Foreign

Language in half the usual
time has been solved. The Pelman
method enables you to learn French,
German, Italian 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 complexities 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 little
books, one for each language :

FRENCH SPANISH
GERMAN ITALIAN

(Also Courses in Afikaans soul 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. IVELbeck 1411

- POST THIS FREE COUPON TO -DAY

Pelman Languages Institute,
130, Norfolk Mansions. Wigmore

London, W.I.:
Please send details of Pelman method
of learning :

French, German, Spanish, Italian
(Cross out three of thew)

Name

Address

4P'
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WORLD WIDE RADIO
RECEPTION

FOR THE AMATEUR RADIO ENTHUSIAST
TUNE IN WITH THE

MALVYN SINGLE VALVE SHORT WAVE
COMMUNICATION RECEIVER

All -Dry Battery operated : Extremely low running costs : Band
Spread Tuning : Attractive Front Panel : Full operating instructions
included.
PRICE OF COMPLETE RECEIVER. 74/6 (Batteries and Phones
Extra). Post Free U.K. Money Back Guarantee. Send S.A.E. to
actual Manufacturers for Free Descriptive Literature.

MALVYN ENGINEERING WORKS
Radio and Electronic Engineers

Tel.: Hertfoiil 2264 7 Currie Street, HERTFORD

MAKE MONEY-making casts

with VINAMOLD
A grand spare -time occupation

WITHOUT any previous experience you can masi--
produce any, object from a chessman to a candlestick,
statuette or model ship, in plaster, resin, concrete, etc.

. with " VINAMOLD " the flexible mould that gives
the BEST results. Easy to work, can be used over and
over` again. Needs NO special equipment, -provides
profitable and enjoyable spare -time occupation with
minimum outlay.

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

V1NATEX LTD. (Dept. P.M.3). C RSI-1 !TON. SURREY

This 1\ess Illocution Ale -
Plates Metals, and giVes
hard chrome finish. Motor
anti cycle parts, household
utensils, etc,

Do Your Own
ELECTRO- PLATI NG

and Save SEE.
Complete Outfit 15,, post
tree.- (Full money back
guarantee.)
Or for Details and Plated
Sample, send 4d. (stamps)

to :
L. A. PRODUCTS,

Dept. M.,
156, High St., Berkhamsted, Herts.

SPECIAL OFFER
G.E.C., B.T.H. &

WESTINGHOUSE
GERMANIUM CRYSTAL

DIODES
I/- each. Postage 3d.

Diagrams and three Crystal Set Circuits
Free with each Diode.

A large purchase of these fully
GUARANTEED diodes frorri the
manufacturers enables us to make

this attractive offer

COPPER INSTRUMENT WIRE
ENAMELLED. TINNED, LITZ,

COTTON AND SILK COVERED
All gauges svailabie

B.A. SCREWS, NUTS, WASHERS.
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS.
TUFNOL ROD. PAXOLIN TYPE COIL

FORMERS AND TUBES
ALL DIAMETERS,

Latest Radio Publications.
SEND STAMP FOR LISTS

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil

RECEPTION GUARANTEED
Polished wood cabinet, 15/- post 1/3.
A REAL CRYSTAL SET NOT A TOY

POST RADIO SUPPLIES
33 Bourne Gardens, London, EA

ADEPT SHAPERS
for Hand or Power operation

Particulars on receipt of stamp.

F. W. PORTASS MACHINE
TOOLS, LTD.,

Adept Works, ISIa, Nicholson Rd.,
Heeley, Sheffield, 8.

UNIQUE SLIDE RULES
In the range of about 30 rules
there is bound to be one
to save you time in your
calculations. From all
good Stationers
and tool dealers
6/9 to
27/6

Model illustrated is
' the - Univirsal 10in.

model U 1 at 13/-. Send for price
. list, also available FREE intro-

ductory booklet on the slide rule (basic
operations) please enclose 2d. stamp.- Also

made, Set Squares. Adjustable Squares. and other
Draughting instruments.

UNIQUE
400, South Coast Road, TELSCOMBE CLIFFS, NEWHAVEN, SUSSEX. -

SLIDE RULE CO. OF BRIGHTON LTD.

METALS
AND ACCESSORIES

ALUMINIUM, BRASS, COPPER, STEEL, ETC.
Angle, Sheet, Tube, Foil, Strip, Channel, Rod, Bar, Wire, Moulding. Etc.
Tin Plates, Silver Steel, Expanded Metal, Blanks, Rivets, Springs, Etc. Toots,
Drills, Taps, Dies, Screws, Etc.
Formica, Perspex, Pegboard, Paxolin, Ebonite, Curtain Rail and Rod, Adhesives,
Etc., and many other items for use in Home, Workshop, Etc.
LARGE or SMALL Quantities COMPARE our PRICES
MAIL ORDER SERVICE (2d. stamp for list) IMMEDIATE DESPATCH

CLAY BROS. & CO. (P.M. 10)
6a SPRINGBRIDGE ROAD, EALING, W.5

Phone: EALing 2215
2 MINS. EALING BROADWAY STATION, OPPOSITE BENTALLS

PARKER'S SHEET METAL FOLDING MACHINE

HEAVY
DUTY
VICE
MODELS

WITH
BEVELLED
FORMER
BARS

No. I. Capacity 18 gauge mild steel x 36" wide
No. 2 Capacity 18 gauge mild steel x 24" wide
No. 3. Capacity 16 gauge mild steel x 18.' wide ...
End folding attachments for Radio Chassis, Tray and Box Making ..

3/6 per ft. Other models 2/ -

Carr. free
... f7 10 0
... f5 5 0

5 5 0
. for 36" model,

The two smaller models will form flanges. As supplied to Government Departments,
Universities, Hospitals.

* One year's guarantee. Send for details.
A. B. PARKER. Wheatcroft Works, Wellington St., Batley, Yorks. Tel. 426

AUTOMATIC (TIME) SWITCHES
Novi and reconditioned 15 day clock-

work and electric switches.
,from 35/-

smil S.A.E. for illustrated details to :-
DONOHOE (TIMERS)

1 & 2 UPPER NORFOLK ST., NORTH
SHIELDS, NORTHUMBERLAND

PORTASS LATHES
DIRECT PERSONAL SERVICE

LARGE DISCOUNT FOR CASH
NO 'INTEREST CHARGED

for easy terms. -

CAN ANYONE DO BETTER t
I for Lists. please. Dept. P.M.

BUTTERMERF. WKS., Sheffield, CS

NEST 01, DRAWN:KW
Aiverall size 7' wide x deep

11" high. 12 drawers,, each
measuring 3" wide x .41" deep

15" high. Useful storage for
r he engineer, motorist and
householder for nuts, bolts
and small components. Green
enamelled. £1. P. & P. 3/-
TRANSFORMERS

All continuous rating..
229-250v. A.C. input.
Tops' T/344' 30 24,
18, 12 & 6v. . m 12
amps., 84.5.0. Recti-
heti to suit.' 8-2.1.13.0.
Type RU/91: 12, 9, 6
& 3v. sr 65 SM...
f4;5.0. Type 10(1/300
5v. 300 amis..
94.5.0. Type-AT/21 :
(Auto Transformer) :

Input 220'250v. Output 110120v..i < 13.5
amps., 84.5.0. Tam. Ifir400 : 6v. Cs 90(1
amps., 88.15.0. Type 11C/500 5v. 600
amps., 88.10.0. Type tr1000 : 6v. ex 1,000
amps., £.10.10.0. CARRIAGE 8'- EXTRA

24v. HAND DRILLS
A.C.iD.C. 24v., cons.
6 amps. Works onCar Battery o
Transformer. With
chuck and length of
Iles. , Speed 900
r.p.m. Weight 71lis.
Ex -Civil Air Line.
Unused NIL

SPEED 1ND DE.ATOlts
To Measure engine and
motor speeds, etc.
diameter. L u minous
dial, 100,11,250 r.n.m.,
15'- each. 20' flexible
drive to fit. 416 extra.

P. & P. 2/-.
" POP " RIVET GUNS

(Lazy Tongs)
Easily operated tools for
riveting sheet metal, plastic,
hardboard. etc. Useful in
house, garden or garage. With
universal collet to take all
sleet sizes. f4.11.0.

POP" R1VETs
Pr. 5(32' and 3/16',
10, per Zi0.81. pm

1,000 of one and the same size. Mixed " pots',
rivets 13'- per 500, 19'- per 1,000. Send
stamp for leaflet.
BARMSWORTEL TOWNLEY & CO.,
Jordan Street. Knott Mi11,Manchester,15



STEEL SHELVING
72 in. HIGH
34 in. WIDE
12 in. DEEP
 Brand new-Manu-

factured in our own
works.

 Shelves adjustable
every inch.

 Heavy gauge shelves
will carry 400 lbs.
each.

 Stove enamelled
bronze green.

 6 shelves per bay-
Extra shelves 8/- each.

 Quantity discounts.

Delivered tree £315s.
Ready for erection.

N. C. BROWN LTD.

Green Lane Wing

HEYWOOD LANCS
- the manufacturers !

ALL OTHER SIZES avail-
able at equally keen
prices.

Telephone :
Heywood 69018
(3 lines)

Wr ite
feotrs

litistraied laccalltiresS

I
and of

nearest
stockist

to

G.1'00100
00.

eo exax.
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DRAWING 011010.10i
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I011.1.5

WI 0%010

* Permanent Magnets in action *

just another of the countless

workshop uses for "Eclipse"
Magnets. A piece of mild steel
on one pole of a powerful magnet

is all you need. See other action
pictures of "Eclipse " Magnets
in "Small Magnets are so
Versatile I", a new booklet avail-
able from your usual tool dealer.

PERMANENT
MAGNETS

Made by James Neill & Company (Sheffield) Limited
and obtainable from all tool distributors

1.M.41

/ T'S A G A L L A H E R TOBACCO
Published about the 30th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton
Street, Strand, London, W.C.2, and Printed in England by W. Speaight & Sons, Exmoor Street, London, W.10.
Sole Agents for Australia and New Zealand-Gordon & Gotch (A/sia), Ltd. Sole Agents for South Africa
and Rhodesia-Central News Agency Ltd. Subscription Rate (including postage) : For one year, Inland 20s.,

Overseas 18s. 6d., Canada 18s. 6d.

" Practical Mechanics " Advice Bureau COUPON
This coupon is available until May 31st, 1958, and must be
attached to all letters containing queries, together with 6d. Postal
Order. A vamped addressed envelope must also be enclosed.

Practical Mechanics. May, 1958.



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
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC.
Aero. Draughtsmanship Elec. Draughtsmanship
Jig & Tool Design Machine
Press Tool & Die Design Automobile
Sheet Metalwork Structural
Automobile Repairs RIF Concrete
Garage Management Structural Engineering
Works M'gmnt. & Admin. Mathematics (all stages
Practical Foremanship Radio Technology
Ratefixing & Estimating Telecommunications
Time & Motion Study Wiring & Installation
Engineering Inspection Television
Metallurgy Radio Servicing
Refrigeration Gen. Elec. Engineering
Welding (all branches) Generators & Motors
Maintenance Engineering Generation & Supply
Steam Engine Technology Aircraft Mainten. Licences
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design

Ordnance Survey Dr'ship.

15

If

BUILDING AND STRUCTURAL
L.I.O.B. A.I.A.S.
A.M.1.P.H.E. A.A.L.P.A.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.S.H. M.R.S.H.
A.F.S. A.R.I.C.S.
Builders' Quantities
Carpentry & Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.
Gen. Cert. of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.I.Hsg.)

Common. Prelim. Exam.
A.C.I.S A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
Health Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN-LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of

Engineering. Practical experience is
unnecessary for those who are willing
to learn-our Guaranteed " Home
Study " courses will get you in.
Those already engaged in the General
Drawing 0-fice should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity,

OVER SEVENTY YEARS OF
CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING
(In association with CHAMBERS COLLEGE-Founded 1885)

(Dept. 29)

148, HOLBORN, LONDON, E.C.I
SOUTH AFRICA : E.C.S.A., P.O. BOX NO. 8417, JOHANNESBURG

AUSTRALIA P.O. BOX NO. 4570, MELBOURNE

This remarkable FREE GUIDE explains :
* Openings, prospects, salaries, etc., in Draughts-

manship and in all other branches of Engineering
and Building.

* How to obtain money -making technical qualifications
through special RAPID FULLY -GUARANTEED
COURSES.

MANY WRESTING COURSES

TO SHECT NOM!
A.M.I.Mech.E., A.M.I.M.I.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E., A.M.LStruct.E.,
A.M.I.Mun.E., M.R.S.H.,
A.M.I.E.D., A.F.R.Ae.S.,
London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the New Free Guide.

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

FOUNDED 1885 - FOREMOST TODAY

Free Coupon
To: NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29), 148-15o, Holborn, London,

Please Forward your Free Guide to
NAME
ADDRESS

SEND Off
MI5 COUPON
NOW AND 8E
;VLSI -Tit -OR

SWCCESS
-%:tatkw,005.-

My general interest is in : (i) ENGINEERING
(2) AERO (3) RADIO (4) BUILDING
(5) MUNICIPAL WORK
The subject of examination in which I am especially interested is

(Place a cross against
the branches in which
you are interested.)

To he filled in where you already have a special preference.
(lid. stamp only required if unsealed envelope used.)
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A SMALL
PRINT TRIMMER
Simple to Make Efficient in Use

"Practical
THE base is made of wood and its size

will of course depend upon the
maximum size of print which has to

be trimmed. The dimensions shown are
adequate for dealing with small prints, but
may easily be modified to accommodate
32 -plates and wholeplates.

Wood Screw
With Spring

Washer

Cutting Edges
Ground to 45°

The measuring scale is a flat piece of
aluminium marked out in inches and
quarter inches, although part of an old
steel or boxwood rule could be used.

Two machine hacksaw blades will be
required (the normal hacksaw blade is too
thin for the purpose) and the teeth ground
off. Next they must be heated and the
ends cut off with a chisel and squared off
by grinding.

The holes for the pivot end are the
original holes in the blades but the other
ends are drilled and countersunk with an
ordinary hand-drill-a fairly simple opera-
tion as the blades have already been softened
when they were cut to the required length.

Both edges must be ground to 45 deg.
as shown in the sketch and finished off
with an oil stone. A wood screw of suit-
able size with a spring washer is used for
the pivot.

The handle could be fashioned in wood,
either in one piece or in two halves and a
screw passed through it and the hole in
the handle to provide a firm fixing.
Alternatively a small piece of garden hose
could be forced over the end of the blade

Details of the print trimmer. to form the handle.

Mounting Prints
THE photographer who wishes to save

money when mounting a large number
of prints, might do well to remember that ;

starch is useful for this purpose.
Put about a teaspoonful of pure starch

into a flask and add cold water. The water ;

should be added a few drops at a time and t

the mixing done with a spoon, until a stiff
mass results. Pour on boiling water to make
3-4 fl. oz. and the mixture should take on a
jelly -like appearance. Allow to cool and
then skim. Obtain the starch from a chemist.

To us= the mountant, lay the prints (still
wet) face down on a mirror or piece of ;

plate glass, cover the backs of the prints with :

the paste, using a stiff brush. Lift the
prints off one at a time, lay into position on
the mounts and sponge lightly with a damp
sponge.

What is Blooming?
THIS is a question one often hears asked.

Blooming when applied to new lenses
consists of an even coating of magnesium
fluoride. This coating is very thin, is purple
in colour and is applied by deposition.

Its purpose is to suppress the wasteful
scattering of light which occurs when light
is refracted on the lens surface. When the
lens is coated, im:age quality is improved
and the speed of the lens increased.

A coated lens is easily damaged and should
be treated very carefully. A lens cap will
eliminate a lot of dust and when the lens
is cleaned, a camel hair brush and lens
tissues should be used.

The coated lens will be found to show
the greatest improvement with colour film.

Countersunk
Wood Screw

PROVIDED you already posses a-1-ball-socket tripod end, as most photo-
graphers do, all that is needed to make the
gadget shown in Fig. t is a stout wood -
screw and a short metal crossbar, which can
be made from scrap.

Fig. 2 shows what is wanted and the
details are left to the handyman who should
have no difficulty in threading the end of
the wood -screw from which the head has
been removed.

The method of using is to make a hole
with the pointed end of the crossbar and
screw in the screw. Next screw on the
tripod ball -socket end and then the camera.
A tree (as in the illustration) or some other

A Vest-pocket
"Tripod"
By H. JOSEPH

place to fix the screw can usually be found
A stick could be cut and pressed into the
ground and the gadget screwed into the top
or better still, a walking stick carried for
the purpose.

With this simple device the camera can
be fixed in positions which would be im-
possible for the conventional tripod. Where
great depth of focus is required and light po:r,
it will be found invaluable.

Head cut off

Barr socket
tripod end V;0'

Large wood
Screw

Cross
bar

Fig. 2.-Con-
structional de-
tails of the

" tripod."
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ILO PORTRAIT°

ode la

An. Economical and Simple Technique
is Discussed and Illustrated

II) y E. C.
FOR the photographer who has occa-

sional requests for photographs of the
children of friends and relatives the

best method to obtain natural expressions
from subjects is to photograph them in their
own homes. Here is shown the type of
picture possible with the very simplest of
equipment; i.e., a camera and one photo-
flood in a reflector-an outfit which is easy
to carry!

This is not an article on the psychology
of photographing children but it is felt that
the more simple the apparatus and proceed-
ings are the less conscious the child will
be of something special going on. The first
essential then is a really efficient reflector
with a large, highly polished surface; the
shallow wide reflectors will naturally give

(Right) Lamp from right. Day-
light almost as a back light.

Lamp a little
right of centre
with daylight to
help modelling.

Lamp from left ; diffused
daylight from right.

the greatest spread
light and avoid
tendency towards
spotlight
effect some-
times met

of
any
the (Left)-Cne lamp from front plus little daylight

from left. (Right)-Sunlight as main modelling
light and artificial light as fill in.
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Taken on a very dull
day with no help
from daylight. Lamp

at top right.

with in deeper
types. It is neces-
sary, as far as pos-
sible, to avoid con-
trast lighting for the
type of subject
under discussion.

One photoflood lamp and
perhaps a single layer of
muslin as a diffuser com-
pletes the equipment.

No Stand Required
It has always been found use-

ful, unless their presence is
otherwise inadvisable, to have
the lamp held by a relative or
friend and thus dispense with
a stand. By working in this
manner the photographer can
see the lighting effect from his
position at the camera and can
ask for the lamp to be either

raised or lowered, moved to one side
or the other, without the need for
numerous adjustments to a stand and
several trips between camera and lamp.
He is thus able to keep his attention and

camera focused cn the child; who is less
likely to fidget.

To obtain good modelling the lamp should
be held to one side of the camera and a foot
or two higher than the model, depending, of
course, upon individual circumstances.

Particular points to watch are strong
shadows in eyes and under the chin
-if these appear too fierce the lamp
should be taken further back and
exposure correspondly increased.

Daylight and Artificial Light
Natural light is very useful as an

aid to the single lamp, but it must be
used with care; for instance, the
response of the film to artificial light
and daylight is different, and some
experience is necessary before one is
able to balance the two with any con-
fidence. Strong sunlight as a side or
back light is usually too strong, but
a rather cloudy day will provide just
enough light to give an accent to the

portrait, thus making it rather more
interesting. Furthermore, if the model is
facing a window giving a soft light which
fills in the shadows, the artificial light can
then be used more boldly and yet be always
controllable. On the other hand, natural
light, if of good quality, can be used as the
main light and the photoflood as the fill in.

Light colours are nearly always preferable
for children's clothing, at least from the
photographic point of view, and they are
also useful in helping to throw light into
shadow areas thereby reducing the contrast.
It is, in fact, the question of high contrast,
which is one of the chief obstacles to be
considered when using one lamp only, and
all means of reducing it by employing light
surroundings should be employed. Exposure
times will vary considerably, of course, with
the brightness of the surroundings and the
efficiency of the reflector, but if the fastest
films are used and the lamp, presuming the
use of a number two flood, is held at about
6ft. from the model, a stop of f5.6 can be
used with a shutter speed of 1/5o sec.

AMATEUR PHOTOGRAPHY
IS!-, 16/I by post

COLOUR PHOTOGRAPHY
FOR THE AMATEUR

21 -, 22/6 by post

GEORGE NEWNES, LTD., TOVYER HOUSE,
SOUTHAMPTON STREET, LONDON, W.C.2
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THE BOX
AGENERAL study of the simple

box camera will give a
thorough grounding in the

basic principles of photography, since
the box contains all the fundamentals.

Basically, any camera consists of a
light -proof box. Inside this box is
held a sheet of material sensitive to
light (the negative film). When the
light, reflected from a clearly defined
image, falls upon the sensitive surface
it is retained by the film as a latent
image. This image is later revealed
by chemical action, giving a negative
picture of the original.

The light reflected from the image
is collected by the lens, which also
focuses it upon the film. The light, of
course, must fall upon the film at only the
right moment of time, and for only a very
short period of time. The admission of light,
therefore is controlled by a shutter
mechanism, capable of giving a short
" exposure."

The great majority of box cameras in
use to -day take negatives of size 2.1in. X
31 -in. (sizes rzo or 620). While they are
not intended to produce negatives which
are to be greatly enlarged, postcard -size
prints can be obtained which compare
favourably with more expensive models.

The outer casing of a box camera varies
with each manufacturer, and even each
model produced. Some still adhere to the
traditional black box, while many others
are most attractively styled and finished.

a

Fig. 1.-Simplified de-
tails of the box camera.
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"Folding box cameras " are simply cameras
which, while having the same essentials as
a box camera, are designed to fold or
reduce their bulk in other ways. This
increases " portability " (sometimes at the
cost of efficiency).

The Lens
The lens of a box camera is normally

For the Beginner in
Photography the Box

qa

Camera is Explained
By J. C. LOWDEN

1:1

a single meniscus achromatic, so fixed by the
designer that it will give sharp focus on
an object at a distance between soft. and
Soft., with objects beyond that distance in
tolerably sharp focus. It is one of the
disadvantages of .the lens that it will not
yield a sharp image at distances shorter
than loft., but for moderately " close-up "
work a supplementary lens (portrait attach -

ttv

1

fitted with a lens of the order of f7.7.
In these cases this extra " aperture '
is normally stated on the instrument
or in the instruction book, and the
extra facility of a simple sliding
" stop," to reduce the diameter of the
lens so as to restrict the amount of
light, is fitted. A typical older-tyf e
box camera is shown in Fig. I.

The Shutter
The lens, then, governs the amount

of light which falls upon the film.
The shutter, which controls the time
for which it falls, is the next impor-
tant component. In box cameras, the
shutter is a disc of metal, situated
immediately before, or behind, the
lens. At rest, the disc covers the

lens, obscuring all light. The disc is
iivoted, and is rotated, or partly rotated.

Fig. 2.-This picture which required a higl
shutter speed, wide aperture lens, accurate
focusing and speed view -finding is outside the

scope of the box camera.

Key to Box Camera Parts
A-Red window. BB-Film Guides. C-Film.

D-Film wind. E-Lens. F-Inner lens panel.
G-Portrait or filter attachment. H-Shutter
disc. I-Exposure slot. J-Shutter trigger spring.
K-Time exposure slide. L-Flash Contacts.
M-Viewfinder lenses. N-Reflector. 0-View-
finder screen.

ment) can be fitted. If used with care this
will give a clear " head and shoulders "
effect at about sft.

The efficiency of a lens in terms of light
transmission is invariably stated by an " f "
number, the smaller the number the greater
the efficiency of the lens. In a box camera
the efficiency of the lens is low, usually
f II. Some more ambitious boxes are

by a spring actuated by a lever or button
which protrudes outside the box. An
elongated slot in the disc allows light to
reach the lens for a restricted time (the
exposure) while the disc is in motion. In
an average box camera the exposure is
normally 1/25 sec. The actuating
mechanism is so arranged that the shutter
is ready positioned for the next exposure
without any further action on the part of
the user.

In cases where the light is so poor that
the exposure of 1/2s sec. would be insuffici-
ent, a slide or button is placed outside the
box. When this is in action, the travel of
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the disc is so, restricted that the shutter is
opened to admit light, and remains open
until it is closed again by a separate action
of the lever. This is, of course, " time "
exposure.

The exposure time of 1/25 sec. is, of
course, very slow by modern standards, and
if a clear image is to be obtained there
must be no movement on the part of the
subject, and the camera must be held still.
This is especially essential in the case of
time exposures. To help in this vital
" steadying " a few models on sale to -day
are fitted with a tripod bush, by which the
camera may be fixed to a tripod or clamp.

The Viewfinder
In the past the worst drawback of the

box camera was the tiny, murky scrap of
ground glass into which the photographer
had to peer, in order to define the limits
of his picture and to compose his work.
The better modern boxes are fitted with
either eye -level sights, through which the
field can be seen in miniature, but fully
lighted, or with a large, bright focusing
screen. With this bright, hooded image,
the box camera approaches, in quality of
view -finding, its expensive brothers of the
" reflex " family.

At one time, indoor photography was a
" hit or miss " matter of estimated time
exposure, but any box camera with
" time " facilities will give excellent results
with the inexpensive flashguns on sale
everywhere. The bulb is held in a simple
holder, preferably with a reflector. The
camera is held rigidly on a support, and
the sitters posed. The shutter, set on
" time," is opened, the flashbulb fired, and
the shutter closed as quickly as possible.
This simple method really works.
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Most box cameras are nowadays designed
with an internal synchronising device. A
flashgun lead is connnected to a standard
outlet on the box. As the shutter disc
rotates, a full contact is " made," just as
the lens is fully uncovered. The flashbulb
then fires, giving ample light at exactly the
right instant.

Another facility
offered in several box
models is a fitted por-
trait attachment. By
the operation of a
lever or button a tiny
supplementary lens is
slid across the main
lens, allowing a head
a n d shoulders or
other close-up pic-
ture to be taken.
Similar in structure
and operation, but
different in function,
is the built-in filter.
This is a disc of
(usually) pale yellow
glass. When this is
slid across the lens,
the blues in the pic-
ture are rendered
darker. This is
especially helpful in
the depiction of skies,
where the blue is
darkened, and the white clouds, so often
lost in an unfiltered picture, are greatly
strengthened. This effect is more marked
with panchromatic film.

Fig.

Colour Film
It may sound very optimistic to consider

the use of colour film with a box model,
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but with one of the better cameras using
one of the faster negative colour films such
as Gaevart N.5. it is possible to obtain
fully exposed negatives. These materials
are not often enlarged, on economic grounds
alone, and the standard of sharpness given
by a good box camera is perfectly adequate
on the " contact " size positives as pro-

3.-This photograph was taken with a
after the roundabout had stopped.

box camera

cessed by the suppliers Care should be
taken to ensure a still, well -posed and
brightly lit subject at the correct range, a
procedure which will give excellent pictures
whether colour or monochrome is used. The
two photographs, Figs. 2 and 3, give an idea
of the camera's scope, and, of course, point
out its limitations.

Is Your Lens Clean ?
John Dee Points Out the Dangers of Neglect

AMATEURS who put their cameras
away during the winter months and
take them out for the summer only

often overlook an important precaution.
Look at the photograph on this page with

its light -spread round the high -lights, which
was passed on for examination by a
thoroughly mystified owner who had quite a
good camera and who, up to a short time
previously, was getting good pictures.

The trouble was a dirty lens, and once
the optic was cleaned, bright, well-defined
pictures were once more obtained. But for
some reason the cause of the trouble was
quite unsuspected. Pictures which fall off
badly in crispness may also be due to the
same cause.

The Reason
The image on a film is built up by rays

coming from every point on the subject to
all parts of the lens, reassemblage taking
place on the farther side. A limited number
of rays getting through can form a sharp
image as long as the few that do get through
are clean and sharp. Thus a lens can be
anything but flawless and still give a satis-
factory picture.

When the glass, however, becomes com-
pletely smeared all over its surface, as it can
when put away, no sharp rays can make their
way through anywhere-and the pictures are
blurred.

With a small amount of smearing the

effect may only be a little less contrast in
the print, but as smearing gets worse this
can become real fuzziness, and bad " film-
ing " can bring about light -spread as shown.

Fig. t. Notice the flare around the shirt in
this picture. It was caused by " light scatter "

due to a dirty lens.

Cleaning
Before using the camera then, inspect the

lens and give it a clean, Outside and inside
components should be wiped over.

Lenses in most folding cameras are not
hard to reach for the front and rear cells
usually screw out. With certain box cameras
it is not so easy to get at the glass, and,
unfortunately, it is in this kind of camera
that " filming over " most often takes place.
In all cases the smearing can be seen by
opening the back of the instrument and look-
ing through it up to the light.

The utmost care must be taken when clean-
ing for optical glass is not very hard and
can easily be scored by minute scratches if
the softest of materials are not used. Should
the lens be merely dusty a small camel hair
brush run over the surface will do all that
is required. If, however, there is definite
filming a more positive cleaning method is
needed.

Chamois leather dipped in pure methylated
spirits is best for the job ; even so carry
out the cleaning with as few movements as
possible and avoid anything like hard rub-
bing. Rubbing repeatedly with unsuitable
material can destroy the surface polish and
bring about the same loss of definition as a
deposit of grease.

A Thorough Check
While thinking about overhauling, check

other parts of the camera for cleanliness.
Work over the inside of the bellows or box
with a small paint brush, slightly moistened.
This brings away all particles of dust which,
settling on the film, cause spots of clear
gelatine that print as black dots on the final
picture. Clean, too; the film track as grit
here causes horizontal scratches. The
camera case also should receive attention and
be made free of dust.
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FOR THE
BEGINNER

Simple Step-by-step Instructions
LAST month we gave simple instructions

for developing your film and now
here are some simple instructions for

making your own contact prints.
0 The equipment required is shown in

Fig. tr. The fixer and developer can be
the same as were used to develop and fix the.
film, but make sure when mixing that the
right quantities for contact or " gaslight "
papers are used. In addition, a stop bath
will be required and this can consist of 'oz.
of potassium metabisulphite dissolved in
20 oz. of water.

Three dishes will be required, one small
one, say 4 -plate size for the developer, a
larger one whole plate size for the fixer.

the paper, giving a neat white border to the
prints.

After the mask, the negative is placed
in the frame (dull side up) and this is
followed by the printing paper, coated side
down. A good way to tell the coated side
of the paper is to note the way it curls, the
coated surface being the one inside the curl.
When all is in place, the back is clamped
in place by means of the spring clips, and
a piece of cardboard placed over the front
of the frame. Then the whole is transferred
from the shaded side of the room on to the
printing platform under the light. The card-
board is removed and the exposure com-
menced.

Fig. i.-The equipment and materials required for contact printing.

It is best to use proper photographic dishes
for these two chemicals, but an ordinary pie
dish may be used for the stop bath.

It is best, if possible, to work in the
kitchen, so that the prints on being removed
from the fixing solution can be transferred
to a large amount of water ready for wash-
ing. If the printing is carried out in some
other room, the washing-up bowl will act
as a substitute. Alternatively, the bathroom
can do duty as the darkroom instead of the
kitchen.

In the kitchen, the table can be moved
under the electric light and the height raised
by means of a box or something similar so
that the printing frame can be brought
nearer the light, and always placed the same
distance from it. The light should shine
directly down on to the printing frame, but
should be shaded so that it does not shine
directly on to the developing and fixing
dishes, a piece of yellow or red cloth draped
over the shade should be suitable.

The Printing Frame
A typical printing frame is shown in

Fig. 2, and consists of a frame with a piece
of glass resting on a flange inside. There
is also a back which fits inside the frame
and is fixed in place by means of spring clips.

When loading the frame, place a mask in
first. This is a piece of opaque thin paper
cut to fit the frame and an opening cut in

-it slightly smaller than the negative. It
masks a narrow strip along the edges of

board across to
cover one-third of
the strip, count
another five seconds
and then move the
cardboard another
third of the way
along the strip.
After another five
seconds has elapsed
cover the test strip
completely and re-
move the printing
frame. The three
sections of the strip
have respectively
been exposed for 5,
ro and 15 seconds.

Slide the strip
into the developer
and develop for the time stated in the
developer instructions and then note the part
of the strip which shows the best gradation.
If all three are under -exposed, expose another
strip, giving longer exposures; if over-
exposed, move the printing frame farther
from the light and expose another test strip.

Determining the
Exposure

The best method of
determining the cor-
rect exposure required
is to use a test strip.
This is merely a strip
of contact paper
placed in the frame
across the most impor-
tant part of the nega-
tive instead of the
complete sheet of
paper. Cover with the
cardboard and place
the printing frame in
position for the
exposure. Remove the
cardboard, count up
to five seconds and
then move the card-

Removabie
back

Mask

Negative

Developing and Fixing
The procedure for loading the printing

frame and exposing the print has been
described. When this has been completed,
the print is transferred to the developer in
which it is immersed quickly and completely.,
Prints should be allowed their full time in
the developer ; it is a mistake to over -expose
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them and then to take them from the
developer before they develop too far,
although it is possible to save a print from
being completely wasted by this procedure.
Rock the dish gently while developing' is
proceeding.

When development is complete, rinse the
print in the stop bath (plain water will do)
and then immerse it in the fixer. Agitate
for a few seconds before leaving it to fix for
the required to to 15 minutes. After fixing,
the prints should be transferred to the sink
or washing bowl and washed in running
water for half an hour.

Finally, dry the prints on photographic
(fluffless) blotting paper and lay them face
upwards on newspaper to dry out thoroughly
overnight. They will curl up, but may be
flattened out again between the pages of a
book or some similar method.

Hints and Tips
Handle the prints with tongs and use one

pair with the developer and another with the
fixer. If chemicals get on to the fingers,
wash your hands before touching the print-
ing papers again. Do nct let the prints stick
together in the fixer and do not let them
remain too long in either developer or fixer.

It will not be found necessary to expose
a test strip for every negative. This becomes
less and less necessary as experience is
gained, and it will soon be found possible to
give an accurate estimation of the exposure
time required for almost every negative.

Hinges

117

Contact
-paper

Spring cup

Fig. 2.-A typical contact prirting frame.

Paper Grades
Negatives will sometimes be met with

which will not give a good print on
" normal " printing paper and here it may
be possible to obtain improved results by
using " hard " or " soft " grades. A soft
negative which is lacking in contrast, would
on normal paper give a dull, flat print. Print-
ing on contrast or hard paper will give an
improved picture. Similarly, a hard black
and white print, with ugly contrasting
shadows, may be rendered much more subtly
on a soft grade of paper.



TODAY, colour photography is within
the reach of anyone with a camera
having an anastigmat lens, generally

with a maximum aperture of f6.3 or larger.
Most of the leading film manufacturers,
both British and Continental, offer a range
of suitable materials in different types and
sizes at a cost which, although in excess
of that of ordinary monochrome film, is not
prohibitive.

In the first place, it is necessary to decide
whether the ultimate object of the use of
colour film is to be the production of colour
transparencies, for viewing against the
light or by projection, or of colour prints
for conventional hand viewing. The former
requires the use of reversal stock, while
negative stock is available for the latter
process. Although it is possible to obtain
colour prints from transparencies, and
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By ALBERT BENSON

Successful Colour Work is the
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Modern Trend and Simply Accomplished satisfactorily with very slight over -exposure,
since this produces a lower density and less
colour saturation, but negative film should
be given the correct exposure, or even a

Since some degree of colour correction
is possible during printing, the colour
temperature of the light used
for exposing most brands of
negative stock is not so impor-
tant, and many varieties may be
used for either form of lighting.
However, for really first-class
results, a conversion filter can
be used in conjunction with
artificial or flash lighting.

Exposure
Colour film does not have a

very wide exposure latitude,
and the use of a reliable photo-
electric meter on every occasion
is strongly recommended. Once
a meter has been used in a con-
sistent fashion on one roll of

Fig. 1.-An example of strong composition, using large areas of colour.

transparencies from colour negatives, the
best results are obtainable when this inter-
polation does not take place. The actual
exposure of the two basic types of stock
is, however, almost identical.

Artificial or Daylight
Reversal stock, and certain makes of

negative colour films are made in types
to suit either artificial light or daylight and,
where only a daylight type is put out by a
manufacturer, it may also be used for -
artificial light. One British manufacturer
also offers a film specially balanced for use
with flash illumination. The foregoing does
not mean that a change from outdoor to
indoor work must necessitate a change from
one type of film to another, as suitable
conversion filters are available in optical
glass or the less expensive gelatine leaf
form. Naturally, there is some loss of
effective film speed, due to the absorption
characteristics of the filter but, at least,
there is a solution to the problem of
different film stocks.

Fig. 3.-Flat lighting and diffusion used for colour portraits

film, and the results of
t h e exposures co-
ordinated with the
meter readings, further
work can be carried
out with considerable
confidence, provided
that the same brand
and type of film is
employed. Reversal
film will still perform

little less, to provide prints of good quality.

Outdoor Work
The initial work with colour film will

probably take place by natural lighting,
under out-of-doors conditions, and this
technique will be considered first. The
use of colour under these circumstances
provides greatly increased scope over the
use of black -and -white film and, although
the standard rules of satisfactory composi-

tion still need to be
regarded, the arrange-
ment may now be
based on colour pat-
terns and not on the
monochrome interpre-
tation of these hues.

Broadly, the pictorial
application of colour
may be split into two
categories ; mass effect
and delicate rendering.
In the former case, the
object is to produce an
impressive picture with
the aid of large areas of
colour-in principle, the
production of a dramatic
result. Extensive areas
of blue sky, with slight
cloud, strong lines pass-
ing through the picture,
high colour contrasts

Fig. 2.-A more delicately coloured subject.
and almost severe sub-
ject matter are the main
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components for this kind of photography
(Fig. x).

The other form of outdoor colour work,
that depending upon the use of delicate
variations in tint, employs picture elements
entirely different from those mentioned
above. No large areas of heavy colour are
present, but rather a pattern formed by
numerous small patches of more gentle tone.
Pictures including trees and flowers fall
more readily into this section (Fig. 2). The
really bright areas should be limited in
extent, and the more quiet colours should
occupy the greater part of the picture
space.

A reasonable general rule is to avoid
severe contrasts in lighting intensity, which-
ever type of film is being used and whether
the exposure is made indoors or outdoors.
The latitude of the film is insufficiently
wide to give good shadow detail if the
exposure is made at a standard consistent
with the highlights of a contrasty subject,
with the result that the shadows may have
softie discolouration as well as being far
too dark. Exposure for the shadow detail
will cause drastic over -exposure of the
highlight areas, which are often the principal
centres of interest in the picture. Fairly
flat lighting ensures that the contrast range
is kept within reasonable limits, and capable
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Fig. 4.-An example of still life using spring
flowers
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of being recorded faithfully by the film. A
meter reading taken from the highlights
should show half or one third of the
exposure needed for the shadows ; certainly
no less unless some exceptional effect is
required.

Portraits
These require special care in observing

the rules for a limited contrast range. An
exposure which is satisfactory for the skin
may well be inadequate for the eyes, and
so produce heavy tonal areas in the eye
sockets. Floodlights should be used to
provide good, even lighting over the entire
area, in a manner which would give a rather
flat result if the picture were taken with
monochrome film. Since the background
will also be recorded in colour, it should
be carefullly chosen, and illuminated
sufficiently to come within the contrast range
and at the required depth. The use of a
diffusing disc in front of the camera lens
produces attractive results when used with
colour film, and smooths out minor varia-
tions in the complexion (Fig. 3).

Remember, too, that colour film provides
many opportunities for still-life work under
artificial or daylight conditions. Flower
studies can be recorded particularly well by
this means (Fig. 4).

Making the Most of Your Negatives A Ustucihrigruir3n1

9
6

4 5
3

2

The pictures which may be obtained from one negative.
WHEN photographing open outdoor

scenes such as landscapes or sea-
scapes always try to obtain a wider

range of view upon your negative than
you actually require at the moment.  This
gives an amateur the opportunity later on of
obtaining several pictures from that one
exposure. This does not entail any diffi-
cult masking, double exposure printing or
costly set-ups. It is, in fact, simplicity itself.

The accompanying illustration shows quite
clearly how several pictures, each one dif-
ferent, may be made from a single negative.

Place the chosen negative in the enlarger
in the usual way and throw the image on
the screen. Then take two or three pieces
of white card or thick paper and cover the
unwanted portions of the image. Move the
cards from side to side and up and down
till a picture of the desired area is left

uncovered. This picture should be pleasing
to the eye, of correct size and of regular
shape. It should contain all that it is
desired to have in the final picture.

Then when satisfied that all is in order
expose the printing paper in the usual way.
Develop according to your usual practice
for ordinary enlargements.

Masking the Negative
If more than one copy is required from

any particular area of the same negative,
it would be better to make an opaque paper
mask for use in direct contact with the
negative. These masks must be made to the
same overall dimensions as the negative.
The openings must, of course, be cut to
suit the special area chosen for enlarge-
ment.

To prepare a contact mask make one
contact print to use as a sample and draw
upon it boundary lines for the wanted area.
Then transfer these lines to the masking
paper and cut to suit. With this method
the picture may be enlarged up to any size
in direct proportion and ratio to the desired
area or to suit the occasion. An unlimited
number of exact copies may also be taken
with the same simplicity as contact prints.

Blue Toning Prints
Two solutions are required for the blue

toning of prints. They are as follows:
A

Potassium ferricyanide 20 gr.
Sulphuric acid 4o mins.
Water up to 20 OZ.

B
Ferric ammonium citrate 20 gr.
Sulphuric acid 40 mins.
Water up to 20 oz.
Wash the prints thoroughly and place

them in a bath of equal parts of solutions A
and B. When a blue colour is obtained
wash them until the yellow tinge has been
removed from the whites. The depth of the
blue colouring will be reduced by further
washing unless the washing water has a few
drops of hydrochloric acid added to it.
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DAIMEN'T

THE apparatus required for document
copying is precisely that mentioned
in the April issue for copying photo-

graphs. In general, the routine employed is
identical, the main difference being in the
varying treatments required by the diverse
natures of the originals. For instance, the

By A. E

This Process is Us
Illustrated Articles, et

Copy is
35 mm. film, for special micro -films are
readily obtainable in that size. When using
orthochromatic stock keep the exposure
fairly short, and develop for about 25 per
cent, longer to increase the contrast. An
example of a pictorial photograph taken
while using the copying tech-
nique is shown in Fig. 2. The
microphone was cut from black
card.

Stain Elimination
Black characters on a stained

paper, whether this is dis-
coloured all over or in patches,
necessitate the use of a panchro-
matic emulsion. The user of
plates or fiat films again has
an advan age, in that a wider

range of suitable
materials is avail-
able but, this time,
a number of appro-
priate films may be
obtained in roll
form. A good

to
adopt is to select
material with the slowest speed
rating. This ensures the most
accurate colour rendering and
the finest grain structure which,
in turn, results in good definition
on the copy negative.

sic idea itself. Such a
ave thought of it. To of
and let loose a single
r who of us can resist I

he temptation to recall

Fig. t. Portion of a copy of a typewritten original made
on orthochromatic film.

colour of the paper and print-
ing or writing, the marks made
by folds, stains or other results
of handling or age, and so
on.

Negative Material
Ordinary black printing, type-

writing or handwriting on clean
white paper is the easiest sub-
ject to tackle. The ideal nega-
tive material to employ is a

process flat film or plate, as
this gives a high degree of con-
trast, together with good defini-
tion and a practically grain -free
structure. For an occasional
copy job of this nature a stan-
dard M.Q. developer can be
used, with a suitably lengthy
development time to build up
the contrast. One of the
special process developers, sold
in packaged form by the lead-
ing negative material manufac-
turers and chemical houses, will
be found to give better results.
However, this is sold in fairly
large packs, and would prove
worthwhile only for reasonable
sized runs of work.

Process emulsions are not
available in roll -film form, and
an orthochromatic stock should
be used in its place when copy-
ing black and white documents
with a roll -film camera (Fig. a).
However, this does not apply to

Fig: 2.-A pictorial effect gained by using standard copying
technique.
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BENSUSAN

eful for Duplicating
c., of Which Only One
Available

A filter to match the stain as accurately
as possible is clipped over the camera lens
and the exposure made in the usual way,
allowing for the increase due to the density
of the filter, as recommended by the manu-
facturer. Since the volume of this work is

Fig. 3.-Enlarged copy of a coloured original made on pan-
chromatic film.

unlikely to justify the expense of a compre-
hensive set of optical glass filters, gelatine
filters may be obtained in the appropriate
colours and densities at a fraction of the cost
of glass filters. Provided that they are not
handled on either face, and that they are
stored in a dry, cool place, they will keep
in perfect condition for many years.

The underlying principle is that a stain
will cease to be apparent if it is illuminated
by light of a similar colour. Since the fit-
ting of large filters to the lighting equip-
ment would not be feasible, the same effect
is obtained by colouring the sight as it enters
the camera lens. Precisely the same prin-
ciple and practice are applied to originals
on paper which has been coloured during
manufacture, and the corresponding filter is
used to eliminate the background shade.

Coloured Inks
Subjects which have characters printed or

written in coloured ink require a reversal
of the practice. Here the object is to inten-
sify the total effect of the colour, in terms
of black, rather than to eliminate it. For
this reason a filter having a colour comple-
mentary to that of the ink should be used.
For example, a deep yellow filter will darken
the effect of blue and violet inks, while an
orange filter will also darken green to a
slight degree. This latter effect is increased
by using a red filter, which also darkens blue
originals. A blue filter is employed to
darken red printing and, to a lesser degree,
green subjects.

When full correction is not required, a
modified system is used. This may range
from panchromatic film without any filter,
to the same film with a filter which is not
exactly complementary in colour to the
original. The use of a panchromatic emul-
sion without any filter is shown in Fig. 3.
Had a filter with a darkening effect been

(Concluded on page 31)
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A ilkRSAL LARUR....
A Robust and Inexpensive Design

WHEN this enlarger (shown in Fig. a)
was built, suitable castings were
not available, and the writer was

compelled to use the material which was to
hand at the :time. Special arrangements
have, however, now been made with Messrs.
Acton Equipments Ltd., 168, Upper Toot-
ing Road London, S.W.17, and Messrs. E.
Crabtree, 403, Tong Street, Dudley Hill,

2-Y4 /6 1/24

By W

The Baseboard
It will be found

the baseboard first
measurements are
plywood 18in. X
To strengthen it
dency to warp or

2%;14-

F. BUTTERY

an advantage to construct
because from this all test
taken. A piece of in.
Win. will be required.
and counteract any ten -
twist, three battens,

wide, are screwed and
glued to what will be
the underside, as
shown in Fig. 2. Two
3/16in. holes are
drilled at (A) to
receive the wiring to
the light switch, and
a 5/16in. hole at (B)
for the wiring to the

/61

5/16 hole Batten

8I
4 fixing holes

for column

II i

Wire to connecter
at top of column '

Batten'
2-ke- Batten 1 BattenL-- -L

II

Wiring under base

Holes for switch

2-
4

22"

board

C

23/.
4

-
+

To
plug

Baseboard 2.214 x4 Battens
Bradford 4, to supply castings, and finished
parts if the demand warrants it. Messrs.
Clement Waine Ltd., Red Lion Square,
Newcastle, Staffs., will supply specially
made bellows for the enlarger. For those
readers, who, due to lack of equipment, may
find difficulty in making certain metal parts
shown in the working drawings, the pur-
chase of finished parts would cut the work
down tremendously, leaving only the wood-
work to make. For those constructors who
decide to make everythir.g, every part is
described with the aid of the working
drawings.

f
42

/6 gauge sheet steel

//ic;

Plan view (underside)

Fig. 3 (Right).-The
column base, which
can be made in cast
iron, brass or

aluminium.

Fig. 4 (Extreme right).
-The connector made
of plastic or bakelite.

%"

01.111111E

Fig. t (Right).-The
completed enlarger
with negative carrier

removed.

Fig. 2 (Left).-
Details of the

baseboard.

2.

25

lamp house via the column. The remaining
holes for fixing the column base to the base-
board are drilled at a later stage when fitting

I ,I
1.1-- 32 /2'-+.1

1/4 flxin9 holes
1

Vo" c/sunk screw ho/es

3I

tapped

-Ye clear

22

Connection screw
A washers

Make press fit on tube

Fig. 5.-Details of the
arm.

546- hole for flex
to lamp house

Drill
No374 tap 5BA

the completed column and base to the
baseboard.

The Column and Base
The column is a piece of metal tubing

3ft. long and II, in. dia. The column base
(Fig. 3) may be made of any available metal
and is a straightforward turning job, being
made a press fit on the column. In the
writer's case it was made from an old cast-
iron wheel boss. Three clearance dia.
holes are drilled where shown for the fixing
bolts, and it was given a coat of black paint
and left to dry before finally fitting to the
column.

Check Each Part
In order that the enlarger will be as

accurate as possible when in service, check
each stage of the work as it proceeds; there-
fore, when the column has been fitted to
the baseboard, make quite sure with the aid
of a square that the column is square with
the baseboard from the front, as well as from
the side. This is very important.
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6

CA fixing
screws

lb brass plate, painted matt
black, to take 4 -mounted condenser.
Hole cut to take condenser 4g9.
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End elevation through
X -Y

The Column Connector
A very efficient means of connecting the

wiring under the baseboard to the flexible
lead from the lamp house is provided by
the column connector (Fig. 4). This can be
made from any good quality insulating
material. It is turned up from flin.
stock, and for Bin. of its length it is reduced
to fit the inside of the column. A 5/16in.
hole is drilled through the centre to receive
the flexible cable, and on the underside two
number 37 holes are drilled and tapped
5B.A. for the connecting screws. A further
number 37 hole is drilled and tapped at the
side for securing the connector to the
column, the exact position of this being
determined by first drilling a number 3o
hole 5/16in. from the top of the column,
placing the connector in position and mark-
ing off the hole with a scriber. A piece of
twin flexible cable 2ft. 6in. long is required
for the connection between the lamp house
and the wiring under the baseboard. After
the ends have been neatly clamped under
the screws provided in the base of the con-
nector, a piece of Empire cloth or Presphan
is placed round the inside of the column
at the top to insulate it, the connector is
finally fitted in position.

The Enlarger Arm

6

Plan view throw/1.4-B

Fig. 6.-Details and dimensions of the condenser housing.

squareness of the front part of the bracket
on each face prior to fitting the Ain. plate,
which is x2in. wide by 3.1in. long.

When these two faces are square with
the baseboard, and also square with the arm
itself, the bracket is
removed from the
column and the plate
welded to it. The
completed bracket
should once more be
replaced on the
column and locked in
position as before, and
the whole face of the
plate tested for square-
ness with the base-
board, any errors
which will most cer-
tainly have occurred
due to welding should
be corrected with a file
and scraper. The
whole assembly is
now cleaned up and
given a coat of black
paint to complete the
job.

The Condenser
Housing

As previously mentioned, castings may be
available for this item. To those who are
fabricating the arm from sheet metal, time
spent making it is time well spent, due
mainly to the required accuracy. Details
are shown in Fig. 5.

A piece of 20 g. sheet metal, cut and bent
to shape, was welded as
at " A " to a 31in.
piece of tiin. tubing,
the inside of which
measured ilin. Two
lugs, t r/i6in. X
for the purpose of lock-
ing the arm in position
when in use were next
welded in such a
position as to leave a
loin. gap between them.
Between this gap, the
tube is cut away with a
metal saw to provide
the necessary grip on
the column when the
locking nut is tightened.
A 19/64in. hole is
drilled through both
lugs. One is tapped
bin. Whitworth and the
other drilled lin. clear-
ance with a 25/64in. drill.

Make and fit a yin. locking screw as shown
in the photograph, then place the bracket on
the column in the locked position to test for

Plan

This unit, shown in
detail in Fig. 6, not
o n 1 y accommodates
the condenser, but the negative carrier as
well. Its construction is in the form of a
square box 21in. deep, and is a simple
joinery job. For the top, a piece of Ain.
plywood 6in. square is required. Exactly
view - Carrier open

3k4' 76;',J

451"6"---°'

Fig.

A recess
for glasses

8.-The negative
carrier.

Plan view - Carrier closed

31i

End elevation
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in the centre scribe
a circle 4iin. dia.,
and cut this out as
accurately as pos-
sible, finishing off
with a spokeshave
to the scribed line.

For the base a
similar piece of lin.
plywood is required,
and in the centre of
this, instead of the
circle, an oblong is

/.5f6 removed measuring
3, 2i -in. )14 31in.; drill
18- a small hole at each

corner inside the!
lines and cut be-
tween these holes
with a suitable saw,
finishing off with a
file. The two side
pieces, each 6in. long
X I lin. wide X tin.

are pinned and glued to the base. The guides
for the negatiye carrier, C and D, shown in
the end elevation through X Y, are fitted
next. They are pieces of hardwood 6in.
long X 15/16in. X sin. To complete the

Fig. 7.-A close-up of the condenser housing, focusing, etc.

framework two pieces of hardwood 6in. long
X tin. (shown at A on the end elevation
drawing) are fixed in position, and the whole
assembly checked for squareness before fit-
ting the top piece. Clean up with glass-
paper and paint the inside matt black.

A 20 g. sheet metal plate, 51 -in. square,
with a 4kin. circle cut in the centre is
fixed to the top where shown at B, to accom-
modate the 4in. condenser. Paint this plate
matt black before fitting in place.

The Negative Carrier
The negative carrier, which is made of

wood, should be a sliding fit between
the guides in the condenser housing and
when completed it lies flat against the base
of the housing when in position between
the guides. It will also be noted that the
negative carrier has been made to accom-
modate a 2iin. X 31in. negative. This was
done with a view to altering the enlarger if
required to this size by simply removing the
metal plate and replacing the present con-
denser with a larger one. The construction
of the carrier is clearly shown in Fig. 8; it is
made of wood, and holds two thin glasses
between which the negative and mask are
placed. Paint matt black when finished.

(To be continued.)



May, 1958 THE PRACTICAL PHOTOGRAPHER 27

EX- GOVERNMENT BARGAINS
SIGNALLING TELESCOPES. In leather cases. Three
Draw. 2in. O.G. Power 25X. SOUND CONDITION,
OPTICALLY PERFECT, £6.10.0. Ditto Brand New,
£8.10.0. Ditto, but with interchangeable eyepieces 25X
and 50X. New only, £10. Also triple power astro-
terrestrial types 25, 40 and 60X from 48.10.0 to 10 gnu.
PRISMATIC TELESCOPE by KRAUSS. 3in. O.G.
Triple turret eyepiece, I5X, 23X, 30X. Equatorial type
mounting on geared and divided head and 6ft. telescopic
tripod. In canvas cases with straps and slings. Unused.
New condition. Very superior, L30 each. Cost over f 100.
AMERICAN M.35 VARIABLE POWER 'SCOPE.
Elbow type 'scope plus finder on very elaborate equatorial
type mounting. Weight 40lbs. L20 each. Cost over £203.
BINOCULAR COLIMAT OR by Taylor Hobson.
Rhomboid type. As new, L40.
INFRA -RED BINOCULARS. A true binocular giving
3D vision. Complete with power unit, 12 v. battery
operated. Brand New in Sealed Cases, but not Guaran-
teed. 0.10.0 each, carr. 7/6. Tested and guaranteed, ES.
Carr. 7/6.

TANK PERISCOPES. Containing two prism units.
Size 9in. x 6M x 8/6 each, carr. 1/6. Brand New.
TELESCOPE EYEPIECES. Infocusing brass mounts,
8/6 each.

SOIL -HEATING TRANSFORMERS. All A.G. inputs.
50-55 v. 15-20 amp. output. In metal case with cover
plate. Weight 65Ibs. BRAND NEW. L3.5.0 each, carr. 7/6.
ZEISS 10 x 50 PRISMATIC BINOCULARS in perfect
condition, L25. OTHER GERMAN MAKES, 10 x 50, £22 ;
6 x 30 from E8.10.0 co LI2.10.0.
MICRO -AMMETERS. 0-100 micro -amp. Brand New.
3in. dia. 35/-.

FIELD STRENGTH METERS. U.S.A., 100-400 me/s,
with 50 microamp. meter. 7 -section chrome aerial. De-
luxe instrument. Brand New, E6.
HELIOGRAPHS. Lovely leather case for sports use.
plus 4 mirrors and various brass fittings, including geared
head suitable for mounting telescopes. A REAL BARGAIN
at I5j-, plus 2,'- carr. BRAND SPANKING NEW.
A.C.-D.C. AMMETERS. 6M. dial. Flush. 0-15, 0-30
or 0-50 amps. (state which). Brand New in sealed cartons.
45/, Cost about E6.
GRINDING WHEELS. CARBORUNDUM, ALOXITE.
I2in. dia. x tin., lin. arbor. Brand New. x K 13/- each,
carr. 2/6. Doz. lots carr. paid.
T.V. PROJECTION SYSTEM. Complete Schmitt
optical system as fitted Ferranti 24 K 4 and Decca models.
Spherical mirror, plain mirror and corrector plate in
sealed unit with focusing adj. for tube. Brand New. E5
each. Cost about £40.
PREDICTOR TELESCOPES. Elbow typo 7 x 50.
Brand New. E3.5.0 each.
GEARED MOTORS (SMALL PRECISION UNIT).
Size 7)in. x 3in. x 3in. with 2 take -offs, 3 and 12 r.p.m.
plus other movements. Stainless steel motor and bright
aluminium gearbox. Runs perfectly from 12 v. A.C. or
D.C. 37/6 each, carr. paid.
AMERICAN MIDGET ACCUMULATORS. Lead
acid type. Non -spill. Size 4in. x I hin. x in. Packed sealed
tins containing one 6 v. and 3 of 32 v. batteries. Ready
charged. Need filling with acid. Brand New. LI, post
free. See our lists for single units.
INFRA -RED MONOCULARS. A compact unit with
built-in Zambon I pile for detecting infra -red light sources.
Tested O.K. Post and insurance free 45/- or at your risk,
37/6.

RIFLE SIGHTS NO. 42 3X. Brand New, 50/- each.
Cost C20.
STEREOSCOPIC BINOCULAR TELESCOPES. All
types as New or New from LIO to £20. Used from £8.10.0.
See our lists.
MIDGET MOTORS. 12 v. with governor, pulley and
wire belt, 101, A.C./D.C.
SMALL MOTORS. 3in x 2in. x 2in.; 12-24 v D.C. New
and boxed, 10/-.
TELESCOPE OBJECT LENS. 20 focus x 45 mm. dia.
Brand New, 25/- ; ditto but 27in. focus, 3i/-. Achromats,
of course. For others see our lists.
BRAND NEW ORTHOSCOPIC EYEPIECES.

wide angle. Plain mount, 30/, Ditto bloomed, 45/-.
TELESCOPE KITS. Astro type. 20in. x 45 mm. achro
OG. Paxolin tube and focusing eyepiece. E2, post free.
Terrestrial type. 20in. x 45 tem. OG, tube, twist focus
erecting eyepiece power 30X, £3.10.0. 40X, E4. BOX,
£4.10.0.
ERECTING EYEPIECES. IX, 35!- 2X, 45/-. 4X, 50/-.
6X, O. With 20in. OG these give 30, 40, 80 and 120X,
respectively. Achromatic lenses throughout with focusing
eyepiece.
Tripods, 36in. lightweight, 17/6. Medium heavy, 35/-.
Heavy, £3.10.0.
DIRECTORS No. 12. In effect a theodolite with 8X
elbow type scope. Ideal for builders, etc. As New, L12 ea.
Tripod, E3. Cost over £100.
FLAT STORAGE CASES. 9in. x 9in. x Ideal for
7in. LPs, records, photos, etc. Brand new. Made from

hardboard. 36 for 12/-. Post free.
MICROSCOPE. Wacsons Service. Complete with
2 obj., 2 oculars, meth stage, condenser. In case, perfect
condition, E30.

"HOW TO USE EX -GOVERNMENT LENSES & PRISMS." Nos. 1 and 2. 2/6 each, post 6d.
PLANS for 35mm. to 21" sq. ENLARGER, 3/6.

See our NEW LISTS -FREE for s.a.e-for fuller details of above items.

H. W. ENGLISH, RAYLEIGH RD., HUTTON, BRENTWOOD, ESSEX
Phone Brent 1685.

LEzeCH

COMPLETE OPTICAL UNIT
FOR 2"x 2" SLIDE PROJECTION

Comprising :

9 4in. Fc. Projection Lens.

O Mounted Optical Condenser.
O Heat Filter.
 Metal Mirror.

Supplied in box with detailed drawing showing how to
mount in Projector.

AVAILABLE FROM YOUR LOCAL DEALER WITH:
F/3.5 LENS : £6.13.9 per set.
F/2.2 LENS : £8.6.9 per set.

The HUMMEL OPTICAL CO. LTD.
NEW HOUSE, 67-68 HATTON GARDEN, LONDON, E.C.I
Phone: HOLborn 1752 Cables: Bycnrner London

IF YOU'VE
GOT A

CAMERA-

-GET A JOHNSON
HOME PHOTOGRAPHY

OUTFIT!
There's nothing more exciting than developing your own films and
making your own prints. You can show your friends and relatives
your pictures and say ' I did it all myself.' It's so easy, too, when
you use a Johnson Home Photography Outfit! At
prices from 3/6d. upwards you can get complete kits which will
bring the art of photographic processing right into your own home.

JOH NSONS
OF HENDON LTD

Send s.a.e. for the free, illustrated Outfits Leaflet.

Dept. 20
335 Hendon Way, London, N.W.4
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BOOKS can give you
more fun from your
photography by increasing
your skill and knowledge,
quickly !

Here are a few
suggestions for
your bookshelf

Amateur Photography
Edited by Thos. Jamieson
This book is generally accepted as the standard handbook on amateur
photography, and deals authoritatively with subjects which interest
the small camera user. 9th Edition. Illustrated. 15s. (16s. 3d. by post).

Colour Photography for the Amateur
By M. Lillington Hall, M.A.
Gives particulars of all available films and processes, and deals fully
with exposure, colour rendering, conversion and correction filters,
and the art of taking colour photographs indoors and outdoors, by
daylight, artificial light and flashlight. Also easily -followed instructions
for amateur printing and developing. With 66 illustrations, 8 colour
plates. 168 pages. 21s. (22s. by post).

Manual of the Miniature Camera
Edited by T. L. J. Bentley, D.I.C., A.R.P.S., B.Sc.
A practical book in which the technique of miniature camera photo-
graphy is fully described both for the beginner and expert. 312 pages.
Fully illustrated. 5th Edition. 21s.
(22s. 3d. by post).

Indoor Photography
By R. W. Unwin, A.R.P.S.
A practical book for all who wish to take
up indoor photography successfully as
well as for those whet have already ven-
tured into this entertaining field. Fully
covers cameras ; auxiliary equipment ;
close-up lens ; parallax ; lighting terms
and film -speeds ; artificial lighting ;
determining exposures ; flash ; colour ;
television pictures, etc. 15s. (16s. 3d.
by post).

Also :
PHOTOGRAPHY FOR PROFIT

(10s. 6d. I Is. 6d. by post)

ENLARGING FOR THE AMATEUR
(6s. 6s. 9d. by post)

NEWNES PHOTOGRAPHERS' POCKET
REFERENCE BOOK (10s. 6d. 1 Is 6d. by
post)

--ORDER HERE

FROM
ALL

BOOK
SELLERS

.. in case of difficulty use
C.O.D order form below:-

Please send me Cash on Delivery the following NEWNES BOOKS
AMATEUR PHOTOGRAPHY please

COLOUR PHOTOGRAPHY FOR THE AMATEUR tick
MANUA!. CF THE MINIATURE CAMERA titles
INDJOR PHOTOGRAPHY required.
Name

Address

Simply post this order to GEORGE NEWNES, LTD., Tower House,
Southampton Street, London, W.C.2. (If you prefer not to pay C.O.D.

NEWNES, charges please send the post remittances shown.)
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YOU CAN DO IT !
You can bring your photography up to professional
and exhibition standards by taking our Postal Course
on Technique.

YOU CAN SELL YOUR PICTURES, cover
your expenses and make a

PROFIT from photography. Learn how it can
be done from our illustrated Prospectus, sent FREE.

MALLINSON'S School of Photography
and Journalism

Dept. 41, 8/9, Petty Cury, Cambridge

COLOUR PRINTS
(from any type of colour trans.).

KODAK COLOUR PRINTS
31 x 51n.. 3/6 each ; 5 x 71n., 1216 each.
ILFORD COLOUR PRINTS
31 x 511n., 2/6 each ; 51 x 81n.. 7/8 each.
KODACOLOR films 120/820, 12/8 each.
Processing charge 6/6 each.
KODACOLOR PRINTS 31 x 5in. 2/9.
EKTACHROME processing, 9/- each.
Films 35mm., 17/- each; 1201620, 19/8.
ANSCOCIIROME processing, 9/- each.
FERE ANIACOLOR processing. 7/6.

AGFACOLOR, GEVACOLOR &
ICICOLOR processing and printing at
standard rates. All colour films and
equipment supplied. 1958 Catalogue
now ready, free on request. C.W.O.

COLORCHROME
77 Craaleigh Rd., Southbmtrue, Bournemouth

LEARN PHOTOGRAPHY
AT HOME

THE PRACTICAL WAY
TO SUCCESS

Course which includes an EXPERIMEN-
TAL OUTFIT covers the requirements
neekled to become a competent photo-
graTher, with the added benefit of a tutor
appointed to each student. Individual help
and advice throughout the studies includ-
ing negative and print criticism of work
carried out during the course.
Experimental outfits also part of these

courses:
RADIO,TELEYISION,CHEMISTRY,CARPENTRY
Also Draughtsmanship Commercial

Art  etc., etc.
Courses also obtainable without

equipment.
For full details write to:-
E.M.I. INSTITUTES, Dept. 144X,
MAY/S11 London, W.4. IC.72

SCREEN FABRIC
MAKE YOUR OWN

PROJECTION SCREEN
High Grade Fabric as used by Commercial
Cine Screen Manufacturers.
48in. wide, any length cut at 18/- per yard.

Or -
CUT PIECES

48in. x 36in 19/- 48in. x 481n 241-
601n. x 48in 30/- 72in. x 481n 30/ -
Send 3d. stamp for samples and instructions
for making your own Roll " Screen.
SPRING ROLLERS (Self Acting), 111n.
dia. Swedish Manufacture, complete with
Brackets.
361n. 10/3 : 421n.10/3 :4810.11'9 : 541n. 13/3.

SAWYERS LTD.
ST. SEPULCHRE GATE

DONCASTER

FREE SAMPLE OFFER OF

SELF-ADHESIVE LABELS

FOR PRACTICAL

PHOTOGRAPHERS
Arrowtabs stick without moisture
to any clean, dry surface. They
stay put perfectly. And they
peel off again easily when required.
They're in five colours, in many
sizes, and perfect for :

TRANSPARENCY TITLING
LABELLING FILM REELS,
MAGNETIC TAPES, ETC.

PHOTOGRAPHIC ALBUMS,
SLIDE, ALBUM PAGE,

PICTURE NUMBERING
ETC.

(Pre -numbered spots are
available).

FREE
Cut out and send now
for free samples and
illustrated leaflet, to :

ARROWTABS 93 CHURCH ROAD,
LONDON, N.W.4.

Name

Address

L

ELECTRONIC FLASH
Condensers, Pulse Coils, Resistors, etc..
surplus .to requirements but guaran-
teed new and unused. Send S.A.E.
for full list and circuit diagram for
50-;oule instrument.
Langham Photo graphiclints., Ltd.,
132. Stan le) Par!: Rd.,

irrey.

CAMERA BELLOWS
ALL TYPES SUPPLIED OR FITTED

SHUTTER BLIND MATERIAL  CAMERA COVER CLOTH  SEND STAMP FOR LIST

CLEMENT WAIN LIMITED, N EWCASTLE, STAFFS.
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coelvc-Photography

BEFORE discussion of the various aspects
of close-up photography it is perhaps
as well to clarify the terminology for

it is evident that many photographers are
somewhat vague about the meaning of
photomicrography. microphotography and
macrophotography. The first -named is the
production of photographs by means of a
microscope, that is to say the camera is used
as an adjunct to secure a record of the image
formed by the microscope lens and seen in
the eyepiece; it is therefore concerned with

Some Fine Examples and Notes on the Techniques Used.

Part 1 Deals Mainly With Macrophotography
By E. CLEMENTS

This is the
type of bel-
lows attach-
ment used for
close-up
photography.

the pro-
cess isused
widely
in the
recording
of docu-
ments,books,

etc., o n
miniature
film thus

images of con-
siderable magni-
fication. Macro -
photography is
a 1 s o concerned
with the recording
of magnified
images but of
lesser magnitude ;
the term is usually
applied to photo-
graphs of up to
about ten times
magnification.
Microphotography
is the direct
opposite of the
previously men-
tioned techniques
and is the term
applied to the pro-
duction of very
small photo images
involving consider-
able reduction;

The two photographs above provide a comparison
between the image obtainable, using a yin. lens
in a half-plate camera at double extension and a
tin. lens with only about loin. extension. The

top picture employed the 7in. lens.

(Left) A tin. lens was used in a quarter -plate
camera to obtain this picture of a leaf. As
reproduced here, it is approximately seven -eighths

full size.

providing a means of storing in a small space
records which would otherwise take up too
much room. It also enables invalids and
others to read books and papers which have
been microfilmed and projected on to walls,
ceilings, and specially constructed cabinets.

Microphotography
Microphotography is not of any great

practical interest to the average photo-
rapher for he has but little use for it; macro-
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photography, however, can be most
absorbing. Getting very close to the subject
can reveal detail not previously appreciated to
the full and cap often produce prints of con-
siderable " punch " which compel attention.
The idea is prevalent among many photo-
graphers who have not tried the technique
that a long focus lens is necessary to obtain
an enlarged image; this is, however, only
true in a limited sense when comparing the
images formed by different lenses from the
same viewpoint, they do not form an image
larger than the object itself.

What is required to obtain a two or more
times magnified image is a lens of short focal
length which will work close to the object.
There are many accessories on the market
to enable one to do this, extension tubes,
bellows attachments, supplementary lenses,
etc. For same size images a camera with
provision for carrying the lens much nearer
the object than the normal focusing scale
provides will suffice (double extension).
Triple extension which will allow the lens
to move even closer to the object will pro-
vide definite magnification according to the
lens in use and carrying the idea even further
it is interesting to explore the possibilities
of a zin. lens on a half-plate camera, when
magnifications in the region of twenty times
are possible.

Extension tubes are available for most
miniature cameras with inter-
changeable lenses and a set of
these giving about three focal
lengths will provide a magni-
fication of about two.

Lighting
With the very short focal

lengths of the miniature, work-
ing very close to the subject
however (the lens may not be
more than sin. away), the task of
lighting the subject becomes
something of a problem ; it isr. often found that a strong side-
light can hardly be avoided, and
whilst this is not always a dis-
advantage it is as well to
endeavour to introduce as much
diffused light as possible by
working in conditions of good
general illumination.

When one commences photo-
graphy in this fascinating field
one is suddenly aware that the
world and even the confines of

(Above) Matches. A
zin. lens was used
at 9in. extension on
a half-plate camera
to give a magnifica-

tion of X2.

(Left) Pins. A 2in.
lens was used at
approximately xoin.

extension.
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An example of household objects making unusual
pictures. Bristles of an old toothbrush, photo-
graphed with a zin. lens at gin. extension.

Magnification is approximately x2.

the home are teeming with new subjects ;
practically everything that is used in daily
life takes on a new significance when con-
sidered for a really close-up picture.

The second part of this article will deal
with photomicrography and will include
some examples of this type of work,

(To be concluded)

Sepia Toning
SEPIA toning can only add charm to a

good print and the best print to
use is a " sparkling " one from which all :
traces of hypo have been rinsed.

The following stock solutions are
required :

Bleaching Solution
Potassium ferricyanide ... i oz. :
Potassium bromide ... ... i oz. :
Water up to ... ... ... to oz. :

Sulphide Solution
Sodium sulphide ... ... i oz.
Water up to ... ... so oz.
Boiled and cooled water must be :

used to dissolve the sulphide and the :
solution must be stored in well corked :
bottles. The bleaching solution must not :
be exposed to bright light.

Procedure
Add s oz. of stock bleaching solution

to so oz. water and immerse the prints 
in it. When a yellowish brown tint is
obtained, wash the prints and transfer 
them to a dish containing x oz. stock
sulphide solution and so oz. water. This
bath will change the prints to a rich sepia
tone. Finally, wash the prints thoroughly. .4:

Warning
The sodium sulphide solution gives I

off a very unpleasant smell and these :
fumes will ruin any sensitive photographic 41
material with which they come in contact.
Keep bromide paper, etc., well away
from the area. The smell may be finally
dispersed by rinsing the sink, etc., with
potassium permanganate solution.
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No. 2.-Effect Filters
THE first part of this article dealt with

the use of filters for correcting the
inadequacies of the various types of

emulsion and the production of prints which
reproduce scenes as the eye sees them.
However, it is not always desirable to have
exact reproduction as seen by the eye and
here filters enter a whole new field of
application, that of changing the tone values
of the print to create special effects.

The filters used for correction were mainly
light yellows, medium yellows, pale greens
and yellow greens, but for effects, the
stronger filters are used. These include
green, orange, red and blue filters and it
should be noted that they all
necessitate a considerable
increase in exposure.

Emphasising or Subduing
Brightness Contrast

As mentioned last month the
eye distinguishes detail by
means of colour contrast, but
the camera records it by means
of brightness contrast. In
some cases, then, it is desirable
either to emphasise brightness
contrast or to subdue it by
subduing either one colour or
the other. The best-known
example of this type of effect
is seen when photographing a
yellow haystack against a blue
summer sky. To the eye, there
is a strong contrast between
the blue and yellow colours,
but the camera will record the
colours *with the same degree
of brightness and record the
haystack as merging into the
sky. Truth must be sacrificed
for the sake of contrast and
the sky is over -corrected using
an orange or red filter for the
purpose. Deciding which
colour to emphasise is not
always easy, but in this case
it is better to darken the sky
and lighten the haystack as this
will also bring out the clouds, if
there are any.

Darkening skies by means of
a dark yellow, orange or red
filter is an effect which is
very often used when there are
large areas of white in the picture. For
instance, when photographing a yacht race,
the contrast between white sails and the
filter -darkened water and sky gives a very
pleasing effect. Remember, the stronger the
filter the darker water and sky will appear.

This method of increasing contrast is often
used in architectural photographs of white
buildings, where the white walls brightly
silhouetted against an over -corrected sky
provide a brilliant effect, see Fig. r.

The same principle of darkening skies can
be applied to already dark sky to produce
a lowering or stormy sky of considerable
dramatic impact.

A dark -red filter will have the effect of
producing a picture which looks as though
it were taken at night. The sky looks com-
pletely black and the scene is dark except
for the parts which are brightly lit by sun-
light.

Using Infra -red Film
With this type of film and a red filter

the effects of night scenes taken in daylight

are even more pronounced. The sky is
rendered very dark and trees and foliage have
a bright silvery effect similar to that pro-
duced 'by moonlight.

Another effect which is very pronounced
in infra -red photography is that of haze
penetration. Distant views taken using this
technique show no trace of haze whatever.

The same effect of haze elimination is
obtained also by using a red filter on pan-
chromatic film and to a lesser extent on
ortho stock using a deep yellow filter. There
are occasions when this characteristic of haze
penetration is useful, particularly when tak-
ing aerial views for map -making, etc., but

Fig. 1.-Using an orange filter to photograph white buildings.

for the landscape photographer its use-
fulness is open to considerable doubt. Slight
haze in the middle distance and its greater
prominence in the background is the chief
means of giving an impression of depth to
a view.

Specialised Uses of Filters
In many commercial applications of

photography the use of filters can become
a very specialised business, especially in the
copying of coloured prints, photographing
stained microscope sections, etc., but there
are some of these which will be found
advantageous by the amateur.

The amateur who wishes to copy photo-
graphs may have some difficulty when faced
with sepia -toned prints, but this can be
overcome by using a red filter and copying
by red light.

In document photography difficulty may
be experienced in photographing coloured
inks, but handwriting or type which is, say,
red can be reproduced by using a green
filter, which will darken ix. If there are

two colours, say, purple and red, both
colours would be reproduced, but if some of
the copy was in green, the green would not
show in the copy. Inks are darkened by
using filters of the opposite colour, or back-
grounds lightened by filters of the same
colour.

In portrait photography the effect filter
has no place. Here the idea is to reproduce
a person's features as they would appear to
the eye and filters used should be for cor-
rection only.

Ultra -violet Filters
These are not true effect filters and have

but limited application since normally the
ultra -violet content of the light is small.
They are, however, useful in mountain
photography.

Polarising Filters
These have no colouring and are used to

eliminate undesirable reflections from
mirrors, pictures, show windows, etc. They
are useful for photographing the contents
of a shop window, for instance, but give a
somewhat unreal effect.

Document Copying
(Concluded from page 24)

used, the cancellations on the stamps would
almost have disappeared. A filter of similar
colour would have shown only the cancella-
tions on two otherwise perfectly blank
stamps. Various tones could have been
obtained by using different filters.

Dealing With Colours
Often, an original carries printing in

several colours and a decision must be taken
as to the effect required. Is it desired to
accentuate one colour at the expense of the
others? Should a compromise be accepted
with the best possible treatment for all the
colours, or should all be quite dark on the
final copy print? If one colour only is to be
emphasised the appropriate complementary
filter is selected. A compromise may call
either for no filter. or one which partially
darkens all the light colours, but perhaps
slightly lightens the dark ones.

Where all the ink values are to be
darkened, and no filter appears to cover
them all, the only method is to make sepa-
ration negatives for each colour, using the
correct filters and masking off portions
which cannot be filtered out. The negatives
are later bound up in correct register to be
printed, or they may be printed in sequence
on the same sheet of paper, using- some black
marks as vertical and horizontal registers.
Naturally, this is an elaborate procedure
and it should be avoided if possible.
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THE WAY TO SUCCESS

The great and growing demand of today is for TRAINED
men. Thousands more are needed, but there is no worth-
while place for the untrained.

Through I.C.S. Home Study you gain the specialised
knowledge that marks you out for promotion, for
SUCCESS ! I.C.S. teaches you in your own time
expertly, quickly and easily. It is the world's largest
and most successful correspondence school, offering
courses for almost every branch of trade, industry
and the professions.

ADVERTISING
Practical and Mail Order
Retail and Dept. Store
EXAMS Advertising

Ass. Joint Inter I.P.A.

COMMERCIAL ART

BOOK-KEEPING &
BUSINESS TRAINING
Accountancy
Costing
Secretarial
EXAMS Chartd. Inst.
Secs., Ass. of Cert. &
Corp. Accts. Inst of
Cost & Wks. Accts.
Inst. of Bookkeepers.

ARCHITECTURE &
BUILDING
Drawing & Designing
Quantity Surveying
Builders & Surveyors' Clerks
Construction
Air Conditioning
Heating & Ventilating
Woodworking
EXAMS : Roy. Inst. of
Br. Artists. Inst. of Quant.
Survyrs. Roy. Inst. of
Chtd. Survyrs. Inst. of
Bldrs.
Inst. of Clerk of Works.

CIVIL ENGINEERING
Surveying & Mapping
Structural & Concrete Engg.
EXAMS : Inst. of Civil
Engrs. Inst. of Mun. Engrs.
Inst. of Strut. Engrs.

MANAGEMENT
Foremanship
Indust. Management
EXAMS : Br. Inst. of
Management. Inter Final
& Cert. in Foremanship.

ELECTRONIC
ENGINEERING
Industrial Electronics
Electronic Computers

FARMING &
HORTICULTURE
Arable Farming
Pig Keeping
Poultry Keeping
Farm Machinery (Mainten-

ance)
Flower, Vegetable & Fruit

Gardening
EXAMS : R.H.S. General

FIRE ENGINEERING
EXAMS : Inst. of Fire
Engrs. Fire Service
Promotion

GENERAL CERTIFICATE
OF EDUCATION
Principal Subjects at Ord.

or Advanced Level
Engg. Joint Board Prelim.

MECHANICAL
ENGINEERING
Subjects include :-
Welding, Fitting. Turning,
Erecting, Jig & Tool Design
Production, Draughtsmanship
Maintenance, Diesel Engrs.,
Diesel Electric Locomotives,
Refrigeration,
Sheet Metal Work, &c.
EXAMS : Inst. of Mech.
Engrs., Inst. of Prod. Engrs

Soc. of Engrs. Inst. of
Engg. Designers

Cert. in Foremanship

ELECTRICAL
ENGINEERING
Illumination & Heating
Power House Attendants
Electricians'
EXAMS Soc. of Engrs.
C. & G.
Cert. in Elec. Engg.

MOTOR ENGINEERING
Diesel Transport Engs.
Owner Drivers'

PHOTOGRAPHY
A basic Course incl. Colour

Work

RADIO & TELEVISION
ENGINEERING
Service Engineers'
Television Servicing & Engg.
Practical Radio with Equip-

ment
EXAMS : Br. Inst. of

Radio Engrs. C. & G.
Radio Cert. P.M.G.'s
Cert. in Wireless Te.eg.

C. & G. Telecoms. Engg.

SALES PROMOTION
Sales Management
Window Dressing
EXAMS : Inc. Sales

Mangrs. Ass.
United Comm. Travellers

Ass. Dip.

WRITING FOR PROFIT
Free Lance Journalism
Short Story Writing

NEW-PRACTICAL PHOTOGRAPHY COURSE
Learn camera technique and how to produce
first-class negatives and prints in monochrome

or colour.

Moderate fees include all books

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

Please send me free booklet on Age

Name Occupation
(USE BLOCK LETTERS)

Address
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Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney. Eire : 3, North Earl Street, Dublin.
India : Lakshmi Bldg., Sir Pherozsha Mehra Rd., Fort Bombay. New Zealand :
182, Wakefield Street, Wellington. N. Ireland : 26, Howard Street, Belfast.
South Africa Dept. L., 45, Shortmarket Street, Cape Town.
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THE FAMOUS RANGEFINDER
ws..ab'-"AGIFOLD

* f/4.5 coated lens.
* 9 -speed shutter I sec. to 1/350 sec.
* BUILT-IN RANGEFINDER.
* BUILT -1N EXPOSURE METER.

YOURS FOR 3716
ONLY DEPOSIT

CASH £I9.10.0

* Synchronised for Flash.
* Many New Features.
* Takes 12 on 120 Film.
* Fully Guaranteed.

Descriptive Leaflet on request. Send 37/6 Deposit for immediate attention. Balance
payable by 9 further payments of 41/2 every four weeks on our famous Easy Terms.

BRIXTON CAMERA CENTRE
Dept. P.M., 52, ATLANTIC ROAD, LONDON, S.W.9. Telephone: BRIxton 1967.

THE ULTRA LENS AIDS PRODUCTION
This unequalled
electric magnifier
is of the most
mode, design
and has proved
its extreme
and sustained
usefulness to
countless indus-
trial firms en-
gaged on minute
examination of sur-
faces of every con-
ceivable object.

/6,./
Please ask your local Tool
Shop, Jeweller, Optician, Scientific
Instruments, Stamp -Dealer, or

Write for full particulars to

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

indispensable.
Triple lenses ensure distortion -free

magnification and eliminate the
necessity for adjustment of

focus. The focus is
always perfect.

34 The ULTRA
LENS achieves

a six -fold
magni-

fication
in a

Oa, brill-
iantly-
lit field

which is
shadowless.

THE ULTRA LENS COMPANY
17c, Oxendon Street, London, S.W.1 Tel TRAfalgar 2055

ANGLE

fraction of cost 35Offered at

A war surplus

MEASURING CLINOMETER
Invaluable for setting angles for milling and shaping and for jigs, etc.
Angles from 0-90 degrees can be read instantly to an accuracy
of one minute of angle.
This precision instrument is constructed of brass and weighs 2/ lbs.

! WE WILL GLADLY
SUBMIT ON 14 DAYS

FREE TRIAL -1

CHARLES FRANK
67-73 SALTMARKET, GLASGOW C.I.

Phone: BELL 2106/7 Established 1907

IMMERSION HEATERS. 2 kW. or 3 kW., 1 lin. and 16in., £3.8.4.
Thermostat for either of above heaters, 111.1.0.
THERMOSTATS. BW/1, 5 amps, 15/6. Post 6d. SN/40 !, amp., 5r6.
Post, 4d. C. S. Convector Thermostat 15 amps, 25/-. Post, 10d. Model
MB for Immersion Heaters, 15 amp., £2, Post, 2/-. PF Room Thermo-
stat 15 amps, £2. Post, 10d. M.L. Greenhouse Thermostat 10 amps,
35/-. Post, 10d. P.J. Miniature Thermostat for Hotplates, 5 amps. 9/3.
Post 6d.
FLEXIBLE ASBESTOS ELEMENT WIRE. 15 or 25 ohms/yd. 1/-.
per yard.
REPLACEMENT ELEMENTS. Send 4d. stamp for lists.
TELEVISION SUPPRESSOR KIT, for appliances up to I amp., 3'6.
Post Free.
13I -METAL. Hi -Flex 45 3/I6in. x .010, 6d. per ft. Standard 6in. x lin,
x .036, 6d.
NEON ILLUMINATED INDICATOR SWITCH. 2 amps, 240 v. A.C.,
10/6.
MAGNETS. Sintered Bar Magnets of great power and stability gin. x

x I/16in., 9d. each. 8/- doz. Post 5d.
We also supply Silver Contact Screws and Rivets. Porcelain Interlocking
Insulating Beads. Send 4d. stamp for list.

THE TECHNICAL SERVICES CO., Banstead, Surrey


