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Stuck for a Spring?
If so, Terry's BOXES OF ASSORTED SPRINGS
are the answer. Here you have a marvellous assort-
ment of Compression and Expansion springs ... in
all varieties, weights, lengths, gauges and diameters.
The 6 boxes we show here are only a few from our
very wide and varied range. Let us send you a fully
illustrated list-post free.

No. 757. Extra Light
Compression. I gross
Assorted. r to Ir. 1"
to r long. 27 to 20
S.W.G. 15/- each.

No. 758. Fine Ex-
pansion Springs. I

gross Assorted f to
, to r long, 27

to 20 S.W.G.
15/- each.

Cut
production
costs with

No. 388. # gross As- No. 1013. 1 gross TERRYsorted Small Ex- Small Coil Compres-
pansion Springs, r sion Springs, 11- to 'Wire
to If, 180 to 210. I r long. 1,1" to 4' Circlips

9/6 each. dram., 240 to 190.

No. 466. # gross As-
sorted Small Ex-
pansion Springs, r
to 13" long, 132. to

dram., 21G to
240. 6,6 each.

6, each.
(Square Section)

No. 753. 3 doz. As-
sorted Light Ex-
pansion, r to r
dram.. 2' to 6" long,
22 to 18 S.W.G.

10/6 each.

We can sup-
ply from
stock in sizes
from r to r

A011
 Really interested in springs P The 1957 edition of "Spring

Design and Calculating"-full of spring data-post free 12/6,

TERRY'S
ASSORTED SPRINGS
HERBERT TERRY & SONS LIMITED REDDITCH  WORCS

(Makers of quality Springs, Wireforms and Presswork for over a century)

HT22A

GIVE YOURS A NEW
LEASE OF LIFE

These silent running " Sealed
Systems " will completely modernise
that Pre-war Refrigerator. They are
ready to install, no technical know-
ledge required. Fit it yourself,
SILENT. EFFICIENT. CHEAP.
5 YEARS' FREE REPLACEMENT
WRITTEN GUARANTEE WITH

EACH UNIT.
NO MORE SERVICING

EXPENSES.
1/ MODELS AVAILABLE, RANGING IN SIZE FROM

3 cu. ft. to 15 cu. ft.
Prices from £26/15/0 to £36/15/0.

Free Delivery in British Isles.
Send stamped, addressed envelope for

"SEALED SYSTEMS." Free Reduced Price Leaflet.
Latest complete general catalogue with many ' Hints & Tips.' price 1/- post free

(Refunded on first order).

BRAID BROS.
ror Home Refrigerator Construction.

50, Birchwood Ave., Hackbridge, Surrey. Tel. Wallington 9309

We do not wish to be associated with Scrapped Second-hand Ice-cream Components.

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 42.14.9. Water-cooled
model, L3.12.I I.

The range also includes

E.D. I.46 c.c." HORNET "
Water-cooled model ...

E 0.2 c.c." COMPETITION
SPECIAL "
Water-cooled model .

E.D. 2.45 c.c. " RACER "
Water-cooled model ..

E.D. -46 c.c. " BABY "
The smallest of the
range. Price L2.15.11
Water-cooled model
L3.12.11

L2.15.I I E.D. 3.46 c.c. " HUNTER" L4. 0.11
E3.17.10 Water-cooled model ... L5. 7. I

E.D. S c.c. ' MILES SPECIAL "
LIO. 4. 3

E3. 3. 3 Water-cooled model ... 411.16. 0
L4. 5. 2 New illustrated list giving full details of all

E.D. ENGINES, RADIO CONTROL UNITS,
43.I9. 0 SPARE PARTS, ACCESSORIES, etc., free on
LS. 4. 8 request.

mAll prices include Purchase Tax. Order from your Model Shop

UELECTRONIC DEVELOPMENTS (SURREY) LTD
DEVELOPMENT ENG N E RAMS

6W.603 ISLAND FARM RD. WEST MOLESEY.( SURREY) ENGLAND.
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A FASCINATING' HOBBY made
Simple t.,ftlecessid

by meansof
this BOOK

SAMUEL JONES & CO.,LTD.
0'6a.i.rpiailefrantalfeorhfseeleis 04/-1.4(44X/47

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 ;ONES & CO., LTD.

egd

BUTTERFLY BRAN°
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Vtit.tt.
PlaPtik

1401111.1.1..111t.

. but the
modern

man
has a

THIRD
HAND

If not quite as portrayed, the Romans
must have had many problems where a
'third hand ' would have been very
welcome indeed.

Nowadays, Handymen, Housewives, Engineers, Motorists
and the like have an opportunity to use the Mole
Wrench as their ' third hand,' This tool, world famous
for its versatility, locks onto work and remains there,
with hands off, until the release lever is touched. A
hand vice, clamp, super -pliers, and so on, are but a
few of its uses for the inevitable repairs and maintenance
jobs in home, workshop, garage and garden.

Two sizes : 7 in. 12/6 and 10 in. 15/,

THE

MOLE
T A DSELF-GRIP A R K

WRENCH
FROM IRONMONGERS, MOTOR &

MOTOR CYCLE ACCESSORY DEALERS.
if in ony difficulty write to :

M. MOLE & SON LTD., BIRMINGHAM, 3

REPLACE STRIPPED THREADS IN MINUTES WITH THIS .

J1P

HELI-COIL oreit
CORECD. MARK

RE440 REPA/R k/T
Simply drill out the old thread, tap with the Heli-Coil Tap supplied and
insert the precision -made stainless steel, HELI-COIL it's as easy as that,
literally done in minutes and with no skill required. You then have a new
armourclad thread which is far stronger than the old, and will not strip,
wear or corrode and will outlast the rest of the component.

The Kit contains all the special tools needed and a generous supply of new
threads.
Available in the following size;
din., 5/16in., 7/l6in. and )in. in B.S.F. and B.S.W. threads (other
threads available in other Kits).

"YOU NEVER KNOW WHEN A THREAD WILL GO'
BE PREPARED WITH A HELI-COIL "Handyman"
Ask at your Tool Dealers or, if in difficulty, write to

ARMSTRONG PATENTS CO. LIMITED, EASTGATE, BEVERLEY, E. YORK3
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'raining with I C S
THE WAY TO SUCCESS

The great and growing demand of today is for TRAINED
men. Tens of thousands more are needed, but there is no
worth -while place for the untrained.

Let I.C.S. Postal Tuition give you the specialised know-
ledge that marks you out for promotion to the best jobs -
for SUCCESS ! I.C.S. teaches you at home 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.

Moderate fees include all Looks
Accountancy
Air Conditioning
Architecture
Architectural Drawing
Auditing
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry & Joinery
Chemical Engineering
Civil Engineering
Clerk of Works
Cost Accounting
Concrete Engineering
Diesel Engines
Draughtsmanship
Drawing Office Practice

Electric Power, Lighti
Transmission

Electrical Engineering
Electronics
Eng. Shop Practice
Fire Engineering
Gardening
Heating & Ventilation
Illumination Eng.

Industrial Management
Journalism
Machine Design
Machine -Tool Work
Maintenance Eng.
Mechanical Drawing
Mechanical Engineering
Motor Engineering
Motor Mechanics
Motor Vehicle Elec.

And many other

Courses are available for the -

General Certificate of
Education and most of the
Technical, Professional,

Commercial and Civil Service
Examinations.

Examination Students are

coached until successful.

ng, Municipal Engineering
Police Entrance
Plumbing
Production Engineering
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Salesmanship
Sanitary and Domestic

Engineering
Sheet -Metal Work
Short -Story Writing
Structural Steelwork
Surveying
Television Technology &

Servicing
Welding, Gas and Elec.
Woodwork Drawing

subjects

LEARN -AS -YOU -BUILD
PRACTICAL RADIO

COURSE
A foundation course in basic
radio, electrical and elec-
tronic theory. It provides a
thorough practical training
and at the same sime enables
the student to equip himself
with a radio receiver and two
high -quality testing instru-
ments of lasting usefulness.

 Take the first step NOW -write today for free
booklet on your special subject.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Dept, 169C, International Buildings, Kingsway, London, W.C.I.

Please send me free booklet en Age

Name Occupation
(USE BLOCK LETTERS)

Address

6.57

Addresses for Overseas Readers
Australia : 140, Elizabeth Street, Sydney. Eire : 3, North Earl Street, Dublin.
India : Lakshmi Bldg., Sir Pherozsha Mehta Rd., Fort Bombay. New Zealand :
182, Wakefield Street, Wellington. N. Ireland : 26, Howard Street, Belfast.
South Africa : Dept. L., 45, Shortmarket Street, Cape Town.

INTERNATIONAL CORRESPONDENCE SCHOOLS

June, 1957

SPORTSMAN'S CHOICE
Raymond Glendenning Uses

DENHILL
'ss BINOCULARS

YOURS FOR

VI. DEPOSIT
Powerful and

clarifying 8 x 25 Denhill
Prismatic Binoculars.

Bloomed " Lens, wide field
with stereoscopic effect. Screw

focusing. one adjustable eyepiece. jointed
bars. Complete in leather case. slings and
lanyard. Sent on 14 days' trial for 5/ -
deposit and 15'- payable after approval.
Balance 8 monthly payments of 2611.
CASH 210.19.6. FREE Illus. Cat. & 32 -page
booklet - floss to Choose a Binocular"
with foreword by Raymond Glendenning.

NitatistVecift.
Sander-Pefisher-

Drill
Yours I 4.11t
for S' Dep.

The tool for a
1,000 Jobs. An
essential unit for
every handyman. Makes
work easy in the workshop
or home. Complete with
rubber pad, sanding discs.
and lambswool polisher.
Universal Voltage A.C. D.C.
(euppressed) state voltage
required. Cash Price 29.10.0
or 15/- dep. & 2/6 Carr. &
Pack. Bal. by 8 monthly pay-
ments of 25:-. Descriptive
Cat. of B. & D. Drills
available.

"MECCO " ELECTRIC SPRAY GUN
YOURS FOR 41. DEPOSIT plus 2/6 P. & P.

MECCO " Spray Gun with gravity feed for heavy mixtures -separate
container for lighter paints, etc. Sprays Cellulose. Paints. Enamels,
Oil -bound Distemper. Light Oils, etc. Complete ready for use with 3
variable jets. ceiling adaptor and fele detailed instructions. For 200
250 volts A.C. only. 50 Cycles. Cash Price 75/- or 4i- Den. Bal. by 6

monthly payments of 12(8. Post & Pack. 2/6 extra.

"ELORA" COMBINATION
SOCKET SET

Comprising 10 Whitworth Sockets
from i" to ", and 12 S.A.E.
Sockets from to 1".

Manufactured entirely from
Chrome Vanadium Steel and
Kit includes Reversible ratchet,
speed brace, eliding Tee Bar, 5"

and 10" Extensions, and uni-
versal joint -all in bright
nickel finish. Contained in
heavy gauge, blue crackle
enamel finished fitted case
with 2 fasteners and carrying
handle. Size 171" x 71" a 2".
An invaluable and compre-
hensive outfit for the home
mechanic or small repair depot.
Cash Price, 29.19.6. or 20/ -with order. 7 monthly payments of 27/10. Carriage and Packing 3' -

extra. Detailed list of other " ELORA "Socket Sets available on request..
WRITE FOR LISTS .state which required). 1, Coloured list of Ladies' & Ben's Wear, Household Goods,
etc. 2. Watches by Asia. Bithras, etc. (over 100 models,. 3, Diamond and Gem rings and all jewellery.
4, Binoculars by Denhill. 5, Tents and Camping equipment.alums&POW in (Dept. P.114.1) 94-104,

Denmark Hill, London, S.E.5.

CHASSIS, U.S. mfr., ail aluminium, size 1211n. x 8in. e 51in., complete with top
cover, some items have been removed, remaining are :-25 Amphenol midget
ceramic v -holders, B7G type, complete with cans, over 70 resistors, all 5% colour -
coded, also many ceramicons and other conds., trimmers, padders, fixed and variable
inductances, transformer, v -control, etc., etc., new unused, bargain 10i-, post 3/-.
MOTOR GENERATORS, U.S. mfr., totally enclosed, 40n. long. 211n. dia., input
27 v. 1.5 amps., output 285 V. at 60 mA., output from 12 v. supply is approx. 150 v.,
new, unused. 12.8, post 2/-.
HUGHES 12 -VOLT SHUNT MOTORS, taking
1.25 amps, light, and up to 2 amps. on load. 5,000
r.p.m., external terminations for reversing, oil
impregnated hearings, lin. shaft, size 31in. long.
111n. dia.. weight 20 oz.. a superior and powerful
motor. original cost over £7, our price new unused,
10/-, post 1 3 ; 2 for 201-, post paid ; ditto, fitted
reduction gears, giving a final drive of either
160 or 320 r.p.m., state which required. 12)6 post
1/6 ; 2 for 25.-. post paid.
VIBRATOR UNITS, 6 v. input, provides all L.T. and H.T. supplies for the 18 and
38 sets. fitted Mallory Type 650, non -sync. vibrator, rectifier's and elaborate smooth-
ing. in metal cases 9in. x 61ire complete with leads, new, unused, 17.6.
post 3/e
MERCURY SWITCHES. 250 v. 10 amp., glass tilt type fitted brackets, specially
made to give 3 -second delay make after tilt. new boxed 5,-, post 7d.

" BAMBI GARDEN SPRAYERS, also suitable for
disinfectants, penetrating oil, lime wash, etc., made be
Fisons Pest Control Ltd.. consists of the special glass
container holding 4 pints. marked in 1 pints, filler cap
is a I- or 1 -oz. measure, adjustable webbing for:shoulder
or back. so that both hands are free. 401n. 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/-, 2 for 40/-, post paid.
MAINS BLOWERS, 200/250 v. A.CeD.C., 1 amp., 5.000
r.p.m., consists of the motor with attached enclosed fan,
end funnel intake 1 lin. dia., side outlet lin. line plinth
base 4lin. 5in., finish black crackle and aluminium die-
cast, size overall 9in. long, Sin. high, Olin. wide, weight

711b., a very superior blower, fraction of original cost, 25, Post 3,'-.
SHADED POLE MOTORS, 12-v. 50 -cycles A.C.. size 3th. > 2in. llin., complete
with lin. fan, made for lamphouse cooling, silent running, unused and perfect,

,1r

I0
(

EpoPsIt1/4N.E SETS, consists of 2 combined microphones and receivers which,
when wired up with ordinary twin flex, provide perfect 2 -way communication,
excellent results up to I mile have been reported. self -energised. no battery required.
price the 2 instruments new unused. 7/8, post 1/3, twin P.V.C. 14;36 flex up to 300ft.
lengths at ld. per ft.
HEATER MATS, 230/250 v. 1,000 watts, open mesh with asbestos insulation, size
12in. x 10in.. lin. wide border each end for fixing, 2 in. series (500 watts) are ideal for
clothes drying cupboards, also suitable for convectors, photo drying, etc., brand
new 516. post 9d., 2 for 10/-, post lel.
Send eat', for current bargains lists. Tel.: HAR 1308

MEAN INSTRUMFOT CO. Moorpool Circle, B'hom, '11
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RECORD PLAYER
4 -Speed Au tochanger

 built-in amplifier
 metal rectifier.
 tone control.
 on-off/volume.

B.S.R. or Collaro changer.
 smart rexine covered cabinet.
 Cash price L17.17.0.
 terms LS deposit and 7 monthly

payments of 40/-.

..-Jj
C7.)

COMMERCIAL T.V. (c:'(!t"-EERTEPA'a)"
" Fit -it -yourself " outfit, comprising 2 -valve high gain converter in
rexine cabinet, 5 -element aerial (fitting to existing mast or for loft
mounting). 15 yds. low -loss co -axial cable, B.B.C. breakthrough
pattern eliminator, extra plug. ALL FOR (7.10.0 carr. pd. (metal
case for 5/- less). Terms E2 deposit and 6 monthly payments of 21/-.

SUNBEAM
Shavemaster " Electric Shaver rin5.14

A perfect shave the first time. 210-250 v. (:7e14,4;4ilg04#801
A.C./D.C. 5 years' guarantee. Leaflet on

TTi

receipt of s.a.e. Shave in comfort and
enjoy it.
Cash price (10.16.8 or terms b` 40/- deposit
and 7 monthly payments of 26/6.

Plenty of P.O. type 3,000 relays in stock from 6/-. Write for list.
We are regular advertisers in P. Wireless and P. Television.
All items carry our money back guarantee if not satisfied.

GLADSTONE RADIO
82b HIGH STREET, CAMBERLEY, SURREY

............

The EMCO-UNIMAT
dzpoi6,Mptwee'd'Olie, ixadthee thio

Only i6in. long, the Emco-Unimat is
capable of several standard workshop practices
to highly critical limits. The basic tool will buff, turn, polish,
drill, grind and mill, and a full range of extra equipment vastly
increases the scope of the tool.
SPECIFICATION
Centre Height, gin. Takes
between centres 6 Hollow
spindle admits lin. Drill chuck
cap, lin. Chuck to drill table
(max.), din.

See the versatile
Emco-Unimat at
your local tool
dealer, or write for
fully descriptive J. & H. SMITH LTD.
literature to : 16 HARRISON ST. LEEDS 1. Tel. 21561

ADDITIONAL EQUIPMENT
Jig Saw. SC Lathe Chuck.
Circular Saw. Drilling Vice.
Milling Table and Clamps.
Flexible Shaft. Thread Chasing
and Dividing.

g'IscHE i27 .17 6
EXTENDED CREDIT AVAILABLE
GENEROUS TERMS AVAILABLE
TO MERCHANT STOCKISTS

NEON INDICATOR SWITCH !

10/6 Post tree.

FIT THIS TO YOUR ELECTRIC
UP TO DA

Double Pole Break, A.C.-D.C.
Silver Contacts, Improved Cord
Grip, Simple Wiring. Modern
Streamline Styling in Cream
Bakelite.

BLANKET AND BRING IT
TE.
SUITABLE ALSO FOR ANY
OTHER APPLIANCE WHICH
REQUIRES A VISUAL INDI-
CATION THAT IT IS ON
(SOLDERING IRONS, ETC.)

* SEND 4d. IN STAMPS NOW
FOR OUR ELECTRICAL CATALOGUE*

DESCRIBES FULLY OUR RANGE OF ELECTRICAL
SUNDRIES-WITH IDEAS FOR THE HOME HANDYMAN

- OVER 300 ITEMS-

THE MAGSTAT'

This is a precision bi-metal thermostat for the control of alternating
currents of up tot amp. at 240 volts: The temperature range lies between
minus 50 deg. F. and plus 250 deg. F. An ingenious magnetic snap action is
incorporated which gives freedom from radio interference. The operating
temperature is altered by rotation of the adjustment screw, clockwise for
increase and anti -clockwise for decrease. Dimensions 2in. x iin. x /in.

PRICE : 5/6 each. Post 3d.

*SUPPRESSIT*
(TELEVISION SUPPRESSOR KIT)
For the suppression of Domestic
Motor Driven Appliances. Comprises
two chokes and two condensers
mounted on a card with wiring
instructions. Ideal for Vacuum
Cleaners, Hairdriers, Sewing Motors,
etc., up to I amp. Price 3/6. Post Free.

REPLACEMENT
ELEMENTS

FOR DOMESTIC ELECTRICAL APPLIANCES
We stock over 200 types of element replacements
for Fires, Irons, Kettles, Hairdriers, Toasters and
Boiling Rings. Send for Catalogue.

WE HAVE A REPUTATION FOR H GH QUALITY THERMOSTATS
LIST SOME OF OUR STOCK ITEMS HERE :

THERMOSTAT. CS. Convector Thermo-
stat for Space Heaters and Low tempera-
ture Ovens. IS amps., 250 volts A.C.
40/80 deg. F. 25/-, post 5d.

THERMOSTAT. MB. For control of
Electric Immersion Heaters up to 3 kW.
90/190 deg. F., IS amps., 250 volts A.C.
12/0/0, post 9d.

THERMOSTATS. PF. Room Thermo-
stat, 15 amps., 250 volts A.C. Sin. x llin.
x 2in. A beautiful instrument. Temp.
ranges 30/90, 40/100, 40/80, 60/100 deg. F.
as required. 12/0/0, post 6d.

AND

THERMOSTAT. BW/1. 'a amps., 250
volts A.C. For control of hot -plates, vul-
canisers, etc. 50-550 deg. F. 15/6, post 4d
We are only too glad to send illustrated
leaflets on any of these Thermostats ii
you will send a S.A.E. stating which mode'
interests you

IMMERSION HEATERS
We can offer a wide range from 2 too kW
and in stem lengths I lin. to 42in Please
send for our catalogue.

GREENHOUSE THERMOSTAT
Type ML. Constructed especially for the amateur
gardener. The scale plate is calibrated " High -
Medium -Low " and has a temperature range of
40-90 deg. F. Current capacity is 10 amp., 250 volts
A.C. Differential 4-6 deg. F. Size 41in. x 2in. x

PRICE : 35/.. Post 6d.

Model PI. Miniature Thermostat
for control of domestic Electric
'rons and special-purpose
machines where space is limited
Capacity: 5 amps., 250 volts A.G.
tin. x tin. x I I/16in. Single
screw fixing. Price 9/3. Post 3d

THE TECHNICAL SERVICES CO.
SHRUBLAND WORKS BANSTEAD SURREY
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EX -GOVERNMENT BARGAINS
MAKE YOUR OWN ASTRO TELESCOPE
BRAND NEW ACHROMATIC OGs. 20M. focus. 45mm.

pasolin tube to fit with lens retaining rings,
6/6. Focusing eyepiece. 6/3. 22 the set.
DITTO, but with 27in. OG. and 27in. tube, 50/- the set.
TERRESTRIAL TELESCOPE: ALL BRASS ADMI-
RALTY TYPE. 20X. 24in. long, 6 lbs., focusing eyepiece.
23.10.0 ea.
VARIABLE POWER TELESCOPE. 7-21X, 52mm. OG.
As new in case with lock and key. 66.10.0 ea.
DITTO, 15-40X. Slightly smaller OG. Good condition.
26.10.0. Brass.
DITTO, 10-30X. 52mm. OG. In new condition. 26.10.0 ea.
All Brass.
DITTO, 5-15X. 52mme OG. AS NEW in case with lock.
25.0.0 ea.
DITTO, 5-15X. Good condition. Used equipment. e3.5.0 ea.
HIGH GRADE TELESCOPE SIGHT. Fitted 12in.
graduated and adjustable level. Rack focus to OG. Two
erecting eyepieces 20X and 40X. Cross line grat with pro-
vision for adjustment and illumination. OG. 54mm. All
brew. Length 30in. As new, £12 ea., or with one eyepiece
only £10.
ROSS 20 x 70 PRISMATIC TELESCOPE. Built in
filters. Eyepiece at approx. 60 degrees to line of sight. As
new. £12.10.0 ea.
ROSS M ISMATIC, TELESCOPE. 31in, OG. Triple turret
eyepieces. 20 X., 40X, 80X. All brass. As new. Length 30in.
Weight 26 lbs. WO.
ROSS STEREO COMPA RITOR (Cambridge Instruments).
Top optical section complete, minus base. no. Callers
only.
MINT. ULTRA CENTRIFUGE, with. optical bench
and associated equipment. 2200. No correspondence.
Callers only.
MICROSCOPE. WATSON SERVICE ". Mech. stage
and all refinements. 3 objs. and .2 oculars. Excellent con-
dition. 135. See lists for others.
INFRA RED MONOCULARS. " Tabby " equipment.
Comprising 3X optical system, infra red converter cell,
focusing eyepiece and built-in Zamboni pile R.T. supply.
Complete in leather case. In near new condition and tested
working order. 37/6.
ALL SPARES for above available. See lists.
NEW LEATHER CASES for ROSS service type 7 and
10 X 50 binocs. 25/- ea.

TAYLOR HOBSON PROJECTION LENS. Sin. F1.5,
coated. New. 214 ea. Cost £80.
TELESCOPE OGs, Achros. 3in. dia. x 12,in. focus, by
Ross. New. £4 ea. 3iin. dia. x 32in. focus. New. £14.
31in. dia.. £12. See lists for other types.
EYEPIECES. 5;8in. W.A. Orthoscopic focusing mount.
50/ -ea. Ex New equip. Itin. ortho. extra wide angle (210.
field). 6 coated lenses. Ex new equip. Focusing mount.
£5 ea. Es used optically sound, £3. lain. W.A. ortho.
Coated. 1/in. field. New. non focusing. 30/- ea. See our
lists for other types.
ALUMINISED SURFACE MIRRORS. New. Finest
grade flats, 41in. x 3in. x 16in. 12- ea.
IRIS DIAPHRAGMS. 40 and 45mm., 10/-. 60 and 65mm.,
15/-. bin. dia. Dn. to 4in.. 3.11-.
RIFLE SIGHTS. No. 32 Mk. I, 3X with E and W adjust.
Sound condition, 25.10.0 ea.
DITTO, but without adjustments. No. 42 Mk. L New
condition. 23.15.0 ea.
TELESCOPIC SIGHTS. M45, 2X. x 3.". M36 and M40.
Prismatic 5in. long and 4-lin. All at 50/-. Unused and near
new. IX optical sights. llin. long x lin., 17/6.
BRASS SLIDE MOVEMENTS. Adaptable to enlargers
and other focusing devices. Slide runs in 5 ball races in
brass channel, 12in. x tin. A snip at 82 ea., p. 1/6.
BRASS RACK. 10in. long with steel pinion to suit. 6/8.
('HART BOARDS (DRAWING). 31in. x 3.1in. x lin.
In canvas case with cover. Battened back in hardwood.
brass bound corners and mounts for tripod. Leather
pouches and fitting on back holding brass rules, curves
and straight edges and 36 hinged flap drawing pins and
other oddments. Brand new and unused. 50, ea. Ditto,
slightly used and minus drawing pins. 30- ea.
MIDGET MOTORS. Din. x 2lin. with V pulley and wire
belt. 12-24 v. A.C.-D.C. Built in speed governor. 10;6 ea.
16min. RECORDING CAMERAS. 1 iin. F4. Ansstigmat
lens. 24v. D.C. motor driven. OK for time lapse or single
shot recording. Not for normal eine use. Tested OK and
complete in case with magazine. 23.15.0 ea. Spare ,nags.
8/6 and 10/6 ea.
MOTOR BLOWERS. 12-24 v. A.C.-D.C. NEW & BOXED.
As specified P.M. hedge trimmer. 2713 as. Used, good
condition. 21.- ea. Ditto, Miniature U.S.A. type, 2743.
S27 A.M.-F.M. UHF RECEIVER. New condition, in
transit case, £40 ea. 2 only.

FIELD TELEPHONES. Type D. With dual post office
type hand set, 251-, post 2/6.
CARBON MIKES, midget type. 2/6. Pilots self energised
mikes, 2/6, post 6d.
CONTACT MIKES. Self energised. Ideal for electric
guitars. etc., 5i- ea.
Mike Transformers to suit above, 5'. ea.
LONG RANGE HIGH POWER DUAL TELESCOPES.
AA identification. 12X and 35X, OG. 60mm. Cost £185,
As previously described or see our lists. In new condition,
£15 ea. Used condition, need cleaning, 212.10.0. Carr.

extra.
ASTRO TYPE TELESCOPES (Finders). 5X. liin. OG.
Graticuled. OG and eyepiece focusing. Near new.
£.2.19.61 ea. Post 26.
DIRECTORS, No. 6. By Ross, C.T.S.. etc. A valuable
instrument to builders, surveyors, etc. All the move-
ments of a small theodolite. 31( prismatic scope. In ex-
cellent condition. £6 ea. Cost over £100. See our lists.
GEAR TRAINS. 10 gears, 3 take offs, speed governor
and cam operated switches. ex American equip. New.
71 ea.
MINIATURE HAND GENERATORS. with handle.
28 v. and 300 v. Makes nice 24 v. D.C. geared motor at one or
two revs. per second. New American equip., 20i- ea.
1124 RECEIVERS. with 6 good 12 v. valves. 15/- ea. Carr.
paid.
MALLORY 12 a. VIBRATOR PACKS, about 200 v. 60
ma. out. Tested OK. 1713 ea.
FUEL PUMPS. 24 v. A.C.-D.C. Ideal for garden fountains
and waterfalls. 600 G.P.H. 378 ea. Carr. 3;6. Transformers
to suit, 17 6. Carr. and pacldng 4'-.
PROJECTION LAMPS. 110 v. 300 F. standard pre focus.
9/6 ea.. 3 for 25 '-.
TRIPODS. 36in. legs. Brass pan and tilt head, leather
end caps and sling. Brand new. 17.6 ea, carr. 26.
TRIPODS. 5 ft. medium heavy extending type. Brand
new, 35,- ea. Will fit the AA scopes. Chart boards and No.
6 directors. Carr. 5,-.
TRIPODS. Heavy duty, 5ft. ex type. Fitted heavy P. & T.
head plus ball and socket. Also fitted short metal legs for
use at ground level. New. e8.5.0. Carr. 76.
The above is only a small selection from our stocks. Lists
free for S.A.E.

BOOKLETS. "HOW TO USE EX -GOVERNMENT LENSES AND PRISMS." Nos. I and 2.
2/6 ea. PLANS FOR " VERTICAL ENLARGER," 35mm. to 21in. 3/6. PLANS FOR " 35mm.

BACK PROJECTION TABLE VIEWER," 3/6.

H. W. ENGLISH, RAYLEIGH ROAD, HUTTON, BRENTWOOD, ESSEX. Ph-emBV685

UP PELMANISItt
For All Times and Circumstances

%.1 A N, p ELMA N-
I S M

has stood the
test of time.
During the
last half cen-

, o tury, in peace
and war, in

40/-
,N(1,-

times of pros-
perity4ND and of

depression, it has helped and en-
couraged men and women in all the
affairs of life. Now in these times
of strenuous endeavour two facts
stand out against a background of
evidence -the increasing number
of men and women, who want to
make a success of life, enrolling
for the Pelman Course ; the con-
tinued support of serving and ex -
Service members of H.M. Forces.

This increasing demand proves
the creative and re -creative value
of Pelmanism. Minds under stress
and strain are sorely in need of
restful recreation and soothing
stimulus. Pelmanism gives all this
and more. It is the way to clear
thinking and calm but determined
action under all circumstances.
You cannot be harassed by anxie-
ties, fears and worries, or feel help-
less, mute and fearful in times of
sudden emergency when imbued
and buoyed up by the friendly
personal guidance of Pelmanism.
Take the Course to -day and
possess those self-reliant attributes
permanently enjoyed by over
a million grateful Pelmanists.

A True Philosophy
Pelmanism is a true philosophy

of living for ordinary sensible
people who wish to make the best
of themselves at all times and
under all circumstances.

The general effect of the train-
ing is to induce an attitude of
mind and a personal efficiency
favourable to the happy manage-
ment of life.

Send for the Free Book
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 when travelling
or in spare moments during the
day. You can enrol on the most
convenient terms. The Course is
fully described in a book entitled
" The Science of Success," which
will be sent you, gratis and post
free, on application to :-

PELMAN INSTITUTE
130, Norfolk Mansions

Wigmore Street, London, W.I.
-- POST THIS FREE COUPON TODAY --

Primal Institute
130, Norfolk Man ions, Wigmore

Street, London. W.1.

" The Science of Success," please.

Name

Address

Established over 60 years. WELbeck 1411

NEW BOXCOMBING
OR JOINTING ATTACHMENT

FOR USE WITH YOUR
BRIDGES,

BLACK & DECKER
WOLF DRILLS

Intricate work such
as trinket, cigar-
ette and musical
boxes can be ex-
pertly made in a

few moments.

A new attachment of tremendous value to all woodworkers
and users of Bridges, Black & Decker and Wolf Electric Drills.

* Perfect joints made with precision and speed.
* Simple to fix and operate.
* Any width of timber can be used.
* Glue unnecessary.

PRICE 6 9 / 6 Post I/-
ONLY LONDON PLEASE STATE MAKE OF DRILL

ADDRESS
Telephone :

S. TYZACK & SON LTD. SHOREDITCH 3301

341-345, OLD STREET, LONDON, E.C.1
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ter aulacen

row RAWIPOOSt
FASTEST EVER MASONRY DRILLING
Even when you've tried a Durium-tipped Masonry
Drill you'll find it hard to believe that brick, stone
and tile can be drilled with such speed and ease!
You can use Durium-tipped Drills in a hand brace
or electric drill. Sizes from 5/32" to 1" diameter.

There is nothing just as good ;
look for the name DURI UM on the
shank.

8517A

RAWLPLUG

DURIUM-tipped DRILLS FROM

THE RAWLPLUG COMPANY

421

WHEN YOU'RE FIXING SCREWS in brick,
tiles, stone, etc., the world famous
Rawlplug is still far and away the quick-
est way. Quickest and the easiest, and
the safest way too ! Get a Rawlplug
Outfit for your toolkit. It contains all
you need-Rawlplugs, Rawitool, screws
and 16 -page `Hints on Fixing',
Popular Outfit 3/-: larger sizes 5/6 and
10/6.

YOUR IRONMONGER OR HARDWARE DEALER

LTD LONDON SW7
* Permanent Magnets in action *

. . . or any small particles is easy for the
handyman who uses an " Eclipse "
Button Magnet. Simply assembled in
any thin non-ferrous cover which allows
withdrawal of the magnet from the

holding face. Ask
your tool dealer
for literature show-
ing many other
uses.

i.

PERMANENT
MAGNETS

Made by James Neill & Company (Sheffield) Limited
and obtainable from all ttoo distributors

yorwer,de4 urea et.

HANDISPRAY

Ideal for

HOME HANDYMAN
MODEL MAKER

CAR OWNER
AMATEUR

DECORATOR

Various applications include
SPRAY PAINTING

CREOSOTING
TYRE INFLATION

DISTEMPERING

INSECTICIDE
SPRAYING

Easily carried-weighs 4511a.

PRICE : £40-5-0 including gun & hose

Hire Purchase Terms : E20.8.0 deposit
and insurance, and 12 monthly payments

of EI.18.6.

Write for Leaflet CB. 112

B.E.N. PATENTS LTD. (Division of Broom
P.O. Box No. 10, Dept. X, HIGH WYCOMBE, BUCKS. Tel.

& W a ch3 L t d .),
High Wycombe 1630

PM 45 0.254
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NE
-THE PRACTICAL

WAY

of learning
RADIO

TELEVISION

ELECTRONICS

AMATEUR $
.Ul. RADIO

MECHANICS

PHOTOGRAPH0Y,):,..s.f27RP

,E,NTRY
ETC

ETC

CEEMENCO
ChLt

5 valve 3 -waveband
superhet circuit

COMPLETE
EXPERIMENTAL

COURSES

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.

AVVexperimental 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.
In the case of radio and television, specially prepared components are
supplied which teach the basic electronic circuits (amplifiers, oscillators,
detectors, etc.) and lead, by easy stages, to the complete design and
servicing of modern commercial radio and television receivers.
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.

The only Home
Study College
run by a
World-wide
industrial
organisation.

EMI
INvx

STITUTES

E.M.I.
Factories
at Hayes.

SUBJECTS
INCLUDE -
RADIO
SHORT WAVE
RADIO  TELEVISION
MECHANICS CHEMISTRY PHOTOGRAPHY
ELECTRICITY WOODWORK ELECTRICAL
WIRING DRAUGHTSMANSHIP ART etc.

IN SCIENCE
AND

TECHNOLOGY

4fi

.004

COURSES FROM 15/- PER MONTH

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

NAME.

BLOCK
CAPS

PLEASE

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

(JUNE/57)
We shall not worry you with personal visits

-Part el Wi4 Afaiiteria Voice," Marcogiphotte, etc,etc.
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Two essential books for every practical mechanic's library!

By F. J. CAM
Editor of this journal

THE SECOND
44 PRACTICAL MECHANICS"
HOW -TO -MAKE -IT

BOOK

Mr. Camm's first volume containing easy -to -follow
constructional details of many fascinating models is already
a classic work for model makers and model engineers.
This second volume contains a further wide range of
subjects all amply supported and made clear by the
extensive use of photographs and diagrams. These are
not models or toys but are full-sized functional articles
which in many instances save many pounds against
the manufactured article. Includes aqualung ; electric
hedge trimmer ; folding outboard motor -boat ; potters
wheel ; synchronised electric clock ; midget camera ;
bathroom scales, etc.

15s. net (16s. post free)

423

THE ELEMENTS
OF MECHANICS

- AND
MECHANISMS

Contents- Natural Forces and the Methods
of Using Them : Laws of Motion-Friction-Mass and
Momentum-The First Law Of Motion : The Second
Law of Motion : The Third Law of Motion : Horse -power
-Measurement of Force-Unit of Pressure : Force,
Energy and Power : Conduction, Convection, Radiation
and Heat : The Lever : The Wheel and Axle-Pulleys :
The Inclined Plane-Wedge-Screw : Compound Machines
and Liquid Pressure : Hydraulics : The Hydrometer
and Viscosimeter : The Siphon : Buoyancy of Liquids
and Drowned Orifices : Pumps and Water Wheels : The
Geneva Mechanism : Intermittent Mechanisms : The
Principle of the Gear : Gear Tooth -forms : Spur Gears :
Helical and Bevel Gears : Power Transmission Methods :
Miscellaneous Mechanisms.

30s. net (31s. 4d. post free)

From all booksellers or in case of difficulty at post free rates direct from the publishers

GEORGE NEV1NES LIMITED
TOWER HOUSE

SOUTHAMPTON STREET, LONDON, W.C.2 NEWNES
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VALUABLE NEW HANDBOOK

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

We definitely Guarantee
" NO PASS-NO FEE "

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

WHICH OF THESE IS
YOUR PET SUBJECT ?

MECHANICAL
ENGINEERING

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

AUTOMOBILE
ENGINEERING

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

ELECTRICAL
ENGINEERING

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

CIVIL
ENGINEERING

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

RADIO
ENGINEERING

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

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

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

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

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

THE BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

410A, COLLEGE HOUSE,

29-31, WRIGHT'S LANE,

KENSINGTON, W.8.
Phone : WEStern 9361

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 kis a week you should send
for your copy of this enlightening
book now-FREE and without obli-
gation.

TO : B.I.E.T. 410A, COLLEGE

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

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

I

Only 2d.stamp is
needed if
posted to an

unsealed envelope.

NAME

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE I

THE IS THE. LEADING INSTITUTE OF ITS KIND IN THE WORLD
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Editorial and Advertisement Offices
" PRACTICAL MECHANICS "
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Southampton Street, Strand, W.C.a.
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FAIR COMMENT
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TWENTY-FIVE YEARS
IN October of this year we shall commence the twenty-fifth year of continued

existence and continued progress. Every year has seen a growth in
circulation until today our sales exceed the combined circulations of

comparable journals. This is a remarkable achievement in journalism, for notwith-
standing the many competitive interests which have arisen in a quarter of a century,
reader interest in the diversity of topics which we cover continues to expand. As
new scientific discoveries have come along and new inventions have come into
common use so have we dealt with them promptly in these pages and ahead of our
competitors. In many cases we have been ahead of development, and in some
cases promoted it. The editorial field is very wide indeed, and we are in touch with
all countries and scour the earth for our information and facts. The competition
of radio and television and other interests, the dwindling amount of leisure time
which people have today have not attracted readers away from their main interest
-to learn about things, to make things and to invent things.

There are some who have a lively eye on our standards and flatter by imitation.
We pride ourselves on originality, and promptly record what is happening in the
various spheres of activity. We have, indeed, become a source book.

One pleasing feature is the extent to which schools and technical colleges use
our periodical for guidance. This journal is on the approved lists of most education
authorities. Readership is regarded as part of the education of the student.

The reader service we provide is unexcelled and our readers all over the world
freely take advantage of it. We shall, in due course, review our 25 years of activity
for the benefit of those readers who have not been with us from our first issue. It
is pleasant to be able to recall that several thousands have, to use a hackneyed
phrase, been regular readers from No. r.

" MODEL ENGINEERING PRACTICE "

DURING
those 25 years I have myself contributed a large number of articles,

including those on the construction of models, some of which have won
international competitions. Readers have often kindly suggested that I should
produce a book on model engineering practice which would deal witn methods as
distinct from making particular models. They may be interested to know therefore,
that we have recently published " Model Engineering Practice," at 17s. 6d., by
post 18s. In this book I have endeavoured to cover everything from tools to
processes. The chapters include : The Model Maker's Workshop ; Files and
Filing ; Miscellaneous Tools ; Trammels, Squares and Calipers ; The Protractor
Vernier and the Micrometer ; Micrometer Adjustment ; Drills and Drilling ;
Taps and Dies ; Marking Out for Machining ; Soft Soldering, Silver Soldering
and Brazing ; Lathe Work ; Centring the Work ; Tool Types ; Face -plates and
Mandrels ; Boring -bars ; Screw -cutting in the Lathe ; Scroll Chucks and
Fixtures ; Riveting ; Painting Models ; Prototype Models ; Showcases for
Models ; Hollow- or Slush -casting ; Casting in Soft Metals ; Making Small
Foundry Patterns ; Making Wheels for Models.

The book contains 235 pages and 272 illustrations.

" PRACTICAL HOUSEHOLDER "-OVER 1 M. SALE

READERS
will be interested to know that, at the time of going to press, my

companion journal, The Practical Householder, has made Fleet Street
history ; for the first time in the history of technical periodicals a sale of over
one million copies has been reached. Ever since the first issue was published the
demand has increased month by month until this enormous and record -breaking
total has been reached. I hope that you are among that vast family -F. J. C.
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THE author has a camera with a good
lens but non -synchronised shutter.
Since a commercial flash gun would

require modification
to suit the camera
and since " open
flash " technique
was considered un-
suitable for the type
of work under con-

8u/b lOOFF siderat ion (i.e., child
e/ec photography), it was

2500 fl decided to build a
flash gun and adapt
the camera.

Switch

22v.
I +

Fig. i.-Theore ical
circuit.

The Flash Gun
This is of the

capacitor type and is

6 BA screws filed to a point

A.S.C.0 Bulb -
holder

-A-Switch

mterminal

/001..1F
Ekctrolytic
Condenser

25-30v
wk9.

Switch
terminal

Resistor
2500 Ohms
,14 Watt

v Hearing Aid Battery

Fig. 2.-Wiring diagram for flash gun.
extremely simple, using a 221 -volt hearing
aid battery. The value of the condenser is
not critical, one of 25 aF. capacity will fire
one flash bulb, 5o 'F. will fire two bulbs and
too NF. three bulbs, simultaneously. The
resistance may be of any value between 2,000
and 3,000(2.
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Flash Gun Details Synchronising a Camera

By W. A. GRADWELL

Flash bulbs require an A.S.C.C. (American
Single Centre Contact) or B.S.C.C. (British
Single Centre Contact) holder, and diffi-
culty may be met in obtaining this. A car head-
lamp type, however, from any auto dealer is
quite suitable, although the sides may require
closing together slightly with pliers to hold the
bulb firmly. Such a holder will also take an
adaptor for the cheaper, capless flash bulb.

A suitable container may be made up from
plastic, although the
writer built his flash
gun into the body of
a plastic pin box,
measuring approxi-
mately Sin. x i tin. x
sin., costing 71d.
from a well-known
multiple store.

The battery is held
in position by means
of two 6 B.A. brass
screws, the ends of
which are filed to
points to ensure a
good contact with the
holes in the ends of
the battery. Wiring is
completed by means of 20 g. tinned copper
wire, plastic covered, with solder tags fitted
beneath 6 B.A. screws at the battery and switch
terminals A and B (terminals could be used
from an old radio), as in Fig. 2. Care must be

08,4 Locknuts

Block from

material

I/4

/ 4.

taken to connect the positive side of the
electrolytic condenser to the positive side of
the battery.

It will be seen from Fig. r that the circuit
is not completed until the bulb is inserted.
If the switch is left open with a bulb in posi-
tion, the condenser is charged through the
bulb. The charging current required, how-
ever, is not heavy enough to fire the bulb.
Only a few seconds are required to charge

6BA Adjusting screw

Mounting holes
6BA clearance

Fig. 4.-Details of the switch contact a sembly.

the condenser and the closing of the switch
then shorts the charging circuit, discharging
the condenser through the bulb, so producing
the flash.

The flash gun is completed by cutting slots

6 BA clearance
hole

Fig. 3.-Details of the
switch contacts.

N
Soldered

/16 Bore
tubing

Soldered
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in the lid of the container to clear the heads
of the 6 B.A. screws and switch terminals.

Including the reflector (I used an aluminium
pudding basin 4in. diam. x 2in. deep),
battery and adaptor for capless flash bulbs,
the total cost of the flash gun should be less
than It*.

One or two different methods of synchronis-
ing the shutter to the flash gun were attempted,
but the one described here has proved quite
simple and successful. The dimensions
quoted are those used on the author's own
camera, but very little modification should be
required to adapt the arrangement to almost
any camera, including the most humble box
type.

Stout
meta/

bracket

Meta/ bracket to be tight fit between
block and back of camera

Fig. 5.-Suggested method of attaching flash gun to camera.

Making the Contacts
Two contacts are made up as shown in

Fig. 3. The first consists of a piece of / 16in.
bore tubing about in. in length, flattened at
one end. A piece of strip brass is bent round
and soldered to the tube and the whole is
then soldered, at the flattened end of the tube,
to the shutter release trigger on the camera.

The second contact consists of another

NEWNES PRACTICAL MECHANICS

piece of brass strip in which is drilled a clear-
ance hole for a 6 B.A. bolt, bent and soldered
to a piece of 06in. bore tubing.

A piece of insulating material, such as
Perspex, fibre or even wood, is made as shown
in Fig. 4. A 6 B.A. hole is drilled and tapped in
the shorter arm, positioned so that when in place
on the camera body the hole is opposite the
centre of the first contact. Two clearance holes
-for 6 B.A. bolts are drilled in the longer arm.

A 6 B.A. screw
about :j in. long and
locknut are fitted to
the insulating block
and adjusted about
half -way along its
length. The second
contact is then at-
tached by means of
a 6 B.A. nut and
washer.

Mounting the Sec-
ond Contact on to
the Camera Body

If the camera has
variable speeds, set
the shutter at r 25th

Block screwed second. Move the
to back of camera first contact until

the shutter operates
and hold the lever
at this position. Place
the second contact on
to the camera body
so that the end of

the adjusting screw " makes " with the
first contact on the shutter lever. Mark off
the positions of the 6 B.A. holes in the insulat-
ing block and drill the camera body. Care is
required here, especially if a bellows is fitted
to the camera, to ensure that no light traps
are damaged. If the inside of the camera is
accessible to the drill, the insulating block
should be attached with 6 B.A. countersunk
screws with the heads inside and nuts on
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the outside. If countersinking is difficult,
round head bolts should be used. Check
that there is clearance between the second con-
tact adjusting screw and the nuts just fitted,
to prevent shorting of the flash gun through
the camera body and, if necessary, counterbore
the insulating block for the nuts, or reduce
their thickness with a file.

Synchronising the Camera
First check as far as possible by eye that

the contacts " make " just as the shutter
operates, making any adjustment necessary
with the 6 B.A. screw.

Make up a lead of low -voltage flex, using
cable as light in weight as possible. Connect
to terminals A and B at the flash gun and plug
the other ends into the tit6in. bore tubing
of the shutter contacts. A test bulb may
be purchased from most photographic dealers,
or the reader may not object to burning a
couple of flash bulbs instead. In either case
fit the bulb to the- flash gun, open the back
of the camera and in a darkened room place
the eye to the back of the camera. Operate
the shutter and, if necessary, adjust the 6 B.A.
screw until the flash is seen through the shutter.
This test should be carried out with the shutter
of a multi -speed camera set at 1/25 second.
Once adjusted no further attention should
be necessary and the adjusting screw may be
locked in position by the lock nut.

The attachment of the flash gun to the
camera should prove of little difficulty. If the
camera is fitted with a tripod bush, a suitable
strip of plywood or metal is bolted to the flash
gun and attached to the camera with a bolt to
suit the tripod bush. If the camera is not so
fitted, an arrangement as shown in Fig. 5

is suggested, as used by the writer. In any
case a second lead should be made up of
about 9ft. in length to permit the use of the
flash gun at a position other than at the
camera. In such a case the gun could be
mounted on a suitable stand or tripod or
even held by an assistant.

Centre -finding Devices
Three Useful Gadgets for the Same Purpose

THE small gadget shown below is in device, the more accurate will be the results,
the form of a small box, on one but it is easy to make and simple and quick in

side of which is a square of Perspex or clear use.-D. R. FREEMAN (Chelmsford).

Mr, D. R. Freeman's centre -finding device.

celluloid which has a diagonal cut from
corner to corner, making an angle of 45 deg.
(assuming that the box is perfectly square).

The cut should be only just wide enough
to allow the passage of a scriber or sharp
pencil point.

In use, the circular rod is pressed into the
corner as shown and a mark made through the
slit. The rod is then given a half turn and a
similar mark made. The centre of the rod is
then at the crossing of the two marks. Natur-
ally, the more care taken in the making of this

EXACTLY locating the centre of a circular
dowel or any other piece of round

wood like a wheel for a toy is often a difficult
job and it is well worth while making a centre
finder as shown in the sketch below.

In use place the finder across the circle and
draw a line along the metal pencil guide.
Place the finder at approximately 90 degs.
across the circle and draw the second line,
the intersection of these lines will be the
centre of the circle.-I. M. FRASER (Ayr-
shire).

exact 900 notch

Metal pencil
guide offset from
centre the width of

pencil Iwo'

Mr. I. M. Fraser's device.

Mr.

Celluloid

Small hole

Series of
concentric circles

Pin
(giving centre)

E. J. Leonard's centre finder.

THE device above is of great use in
centring pieces of wood to be turned

in a small lathe. It is a flat piece of celluloid
or other transparent material having a series
of concentric circles marked on it around a
small central hole. The circles can be scribed
on celluloid by a pair of dividers pivoting in
this small hole.

Any piece of wood can then be quite
accurately centred by eye, a small pin driven
through the hole marking this centre.-
E. J. LEONARD (Bristol).
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An tiviaporation
Food Cuftboar

A Device to Keep Food Cool
in the Hot Weather

By W. A. HINTON

THE outside must be made of red cedar,
which is the only wood which will
withstand water and not rot. Six

frames are made up from 3iin. x -gin. wood,
mortised and tenoned together. When
assembling, the front and back are screwed
to the sides and the top and bottom screwed
on afterwards. Brass screws must be used.
Dimensions of the assembled framework may
be seen in Fig. r.

Panels
Perforated zinc is attached by means of

copper tacks to the inside of the sides, back,
bottom and door. A piece of roG.
aluminium, with a hole in the middle for
the water pipe, is screwed on to the top.

Inner Box
The inside container is made like

an aquarium. The frame is formed from
16G. brass angle, the various pieces
being soldered together. The front angle,
as can be seen in Fig. 2, is positioned the
other way round and, after being drilled
for fixing screws, fixed to the front frame.

Water hole

1.-A perspective view of the completed
food cupboard.

back of the glass black before glazing. Put
the top and bottom in first, then the back
and sides (the back and sides support the
top); bed in well with putty (water must be
kept out). A shelf may be made from Sin.
plate glass and positioned on a stand.

Insulation
The material used was vermiculite, sold

position, glaze with 21oz. glass. Paint the

The Glass
When the complete framework is in

1
Glass 2/ oz. ---

PI. 000
Brass angle

screwed to 7,VIJX.

Verinictdite

AI woodwook must
be red cedar,

3-'T157

Legs 74 pipe screwed
into flange at top
with turned wood feet
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under the trade name " Micafil." This is
used for roof insulation and is obtainable
from builders' merchants.

All the parts are cleaned off and screwed
together, ready for painting; then unscrew
bottom and fill with vermiculite. Replace
the bottom panel, turn over, remove
aluminium top and fill with vermiculite.
Shake this down well but do not ram it in.
Replace the top after fitting the pipes as
shown in Fig. 3.

Remove beading round the door and
glass, fill with vermiculite and replace. The
door has a short water pipe.

The food cupboard works on the evapora-
tion principle and must be kept where air
freely circulates. Water is poured in the
top and run down the back and sides by
means of the pipes and percolates into the
vermiculite. Water must be added gradu-
ally; very little is required for the door.

The inside must be wiped out twice a
week with a little disinfectant to stop any
mould growth.

The cupboard was finished in cream
paint and a long red plastic handle and ball
catch fitted.

3 Water pipes ends sealed
Orholes drilled along their

length Brass angle /6 G
soldered together

Perforated
zinc fitted
to back sides
bottom end

door

Plan showing top junction to ,,Olckand side pipeszethese era copper

Fig. 2. (Left)-A sectional side view.

Fig. 3.-Plan view with top removed.

A Marker Gauge for Dovetail
Joints
By S. SLOAN

BESIDES being the most professional -
looking type of joint to use when

making drawers and similar items, the dove-
tail is also the most efficient. It is often
avoided by the amateur carpenter, however,
because of the work involved, but the use
of the marker gauge shown on the right
should make the job considerably easier.

It can be made any size, although the
dimensions given will be found convenient
for most work ; hardwood should be used
for its construction. Both sides can be
made the same with angles of r in 6 or 7
and 90 deg., or one side can be cut at
45 deg. for marking mitres. The yo deg.
angle will be found useful for squaring
before sawing.

The small inset sketch shows the method
of using the gauge. When the marking out is
completed, the gauge is positioned on the
edge of the wood, the side of the dovetail
marked, the gauge turned over and the other,
side marked.

Angle of in 6
or / in 7

Screws

The marker gauge and
method of using.
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Equipment; Materials and Methods

HARD soldering the joints of such
metals as brass, copper, silver, nickel
and gold is a process quite distinct

from the method of soldering in which the
solder is a mixture of tin and lead and
known as " soft soldering."

Both hard and soft soldering may be
employed with equal facility for jointing all
the metals mentioned above, gold having
the advantage that no great amount of
cleaning and no flux are required, but to
the metals of low -melting point, like lead,
zinc and the pewter alloys of tin, soft
soldering only is applicable. The same remark
can be made in respect to soldering tin-
plate. This material is thin sheet -iron or
steel coated with tin, and as this bright
covering melts at about 450 deg. F., it is
obviously impossible to employ a method of
hard soldering which necessitates a tem-
perature of at least 1,400 deg. F. Such can
only be soft soldered, and although the basis
of tin-plate is iron or steel, brazing is
impracticable because of the coating.

Melting Points of Alloys
It is important to note, in dealing with

alloys, that the melting point of a mixture
is almost always lower than either of the

two metals in their pure state. The lowest
melting temperature of a mixture depends
on the exact proportions of the alloy, and
this particular temperature is called the
eutectic point of the alloy. Brazing (Fig. s)
is another soldering process, but for the
amateur it may be considered as applicable
only to steel and iron, as the soldering
medium is a brass ; brazing spelter, it is
called. This melts at a point not far
below that of copper, and therefore a con-
siderable degree of skill is necessary to make
a joint at a brazing temperature without
" burning" the work-as overheating a job
is termed. Obviously it is imposlible to
braze brass, as the spelter is realll a kind
of brass. Therefore it is recommended
that the amateur should braze only steel
and iron objects. Non-ferrous metals, like
copper, brass and nickel, which are required
to be " hard soldered," should be worked
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Fig. 1-A complete brazing hearth.

Fig. 6.-The slate and borax.
up with one of the many grades
of silver solder.

Grades of Silver Solder
The workshop method of

making silver solder is to melt
up with a glass blowpipe in
a hollow formed in a block of
charcoal some scraps of pure
silver and brass pins, about three
parts of silver to one of brass by weight. If
brass pins are not obtainable (iron is com-
monly used nowadays in making pins) then
employ brass cuttings instead. When a
molten globule is obtained, using a little
borax as a flux to make the metal run easily,
tip it out on to a wooden bench and drop
a flat -iron on it.

A thin sheet of silver solder will then
be obtained without resort to hammering
or rolling, and this can be cut into strips
for future use.

A finer quality of solder, more near to
pure silver, will be obtained by a mixture

of 7 parts of silver to 2 of brass. The
melting temperature of this mixture will be
about 1,500 deg. F., and therefore no
advantage will accrue except that the joint
the solder makes will be whiter and more
suited to work on silver and nickel objects.
The same melting point will be obtained by
using 6 parts silver to 4 of brass, and this
mixture is cheaper. The 3: i mixture gives
the lowest melting point of about 1,435
degrees F.-i.e., it is nearer the eutectic
mixture.

Silver soldering methods vary consider-
ably with the size of the job to be tackled.
For small work, like jointing brass fittings
to +in. or 3/16in. copper pipes, as used in
model engineering work, and soldering other
objects of similar calibre, the heat to be
obtained from a mouth blowpipe (Fig. 2)
operating in a horizontal gas jet (not a
Bunsen burner necessarily) will be ample.
All that is required to conserve the heat
around the part being soldered is a block
of charcoal. These blocks are sold in the
toolshops, built up, for convenience in
handling, in a plaster mould or cast of the
shape sketched in Fig. 3. Otherwise
natural lumps of charcoal, chunks made up
from split branches of small trees, as shown
in Fig. 5, may be employed.

The other necessary tools may be
enumerated as follows:-

Brush. (t) A scraper (Fig. 4) made out of a piece
of a small three -cornered file ground to
knife edge sharpness on an oilstone and stuck
into a short handle. The whole thing
should not measure more than 31in. overall.

(2) A piece of slate (Fig. 6) with a small
State. camel -hair brush for rubbing up lump borax

and water into a paste as occasion may
require. This paste is painted on to the
part of the work to be soldered.

(3) A clip to hold strips of solder in the

Ring fine saw cut Steel rod.

So/der strip. Hole. file handle.

Fig. 7.-The clip to hold the strip solder.

Fig. 3 (top).-Charcoal block mounted in plaster
cast. Fig. 4.=The scraper. Fig. 5 (bottom).-

A charcoal chunk.

Tinned end for mouth. -
Fig. 8.-A gas blowpipe and a

mouth blowpipe.

flame. One form is shown in Fig. 7. This
is quite a home-made device, formed by
sawing down a piece of 5h6in. diameter
steel rod and slipping a metal ring of the
same internal diameter over it to grip the
strip of solder placed between the jaws
formed by the sawcut. The other end of
the rod may be filed down to a point and
forced into a wooden file handle.

(4) A gas blowpipe. These can be
obtained from any well -stocked ironmonger
or tool shop (see Fig. 8).

The gas jet should be placed horizontally,
and a made-up fitting is arranged so that
when it lies across the front of the worker
the gas is full on. When it is pushed away
from him the gas jet is only just alight
(see Fig. 9). This saves the trouble of
handling a separate tap. These special jets
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can also be obtained ready made from
ironmongers.

A further requirement is a pot of
" pickle," a mixture of I part of sulphuric
acid (oil of vitriol) to 20 parts of water in
an earthenware jug. In mixing this it must
be remembered that it is dangerous to pour
water on to the acid. Always add the
sulphuric acid to the water and even do
this slowly to allow the heat generated to
disperse gradually and without ebullition.
Sulphuric acid has a great affinity for water,
and violently combines with it. The pickle
is used in silver soldering to clean the metal
being operated on, both in preparing it
for soldering and to clean off the burnt -on
borax after the job has been jointed up.
The initial cleaning may be done by the
pickling, but it is not quite sufficient to
ensure that the grease and organic dirt arc
removed. All parts where the silver solder
must be run in require to be scraped clean,
or filed, as well as pickled.

In pickling metal not already soldered,
the job can be thrown into the jar while
it is red hot, taking care that one's person
and clothes are not splashed in the
process. Work that has just been soldered
and is covered with the burnt -on flux
(borax) should be allowed to cool to a black
heat before it is put into the acid bath,
otherwise the joint may be cracked by
sudden cooling.

/et Gas"On'
position

Semi

Fig. 9.-Tile gas jet.

Silver solder

Turn for gas
aler" "Off'

IIII II ryjl sws

Ci

Small squares for use on work.

Fig. It).-Cutting solder into squares.

Non-ferrous metals-brass, copper, nickel,
German silver, etc.-are all annealed (made
soft) by the heat of the hard -soldering
and, of course, cannot be hardened again
except by a hammering process, which
may, of course, be physically impos-
sible under certain circumstances. In
addition, it must be clearly understood that
no work which has been so soldered can
afterwards be hard -soldered. The tempera-
ture of silver -soldering (a bright red heat)
would destroy not only the soft -soldered joint,
but would form an alloy between the soft
solder and the copper or brass being worked
upon, which would be entirely unstable and
the metal would be made " rotten." Further,
some common brasses, being alloys of tin,
copper and zinc are, because of the large
zinc content of the alloy, not good metals for
silver soldering. The zinc portion of the
alloy burns out if it is heated to anything
greater than a dull red heat. Therefore,
if brasses are to be hard soldered, use a
silver solder of the lowest melting point ;
do not overheat the metal, i.e., bring it just
to the temperature so that the solder runs
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freely, and if you have a choice in, the
material, obtain a good grade of brass. Ask

"for a metal ofbrazing " quality, which
means approximately that it has not too much
zinc in it.

For small hard work, such as can be held
in the hand on a charcoal block-jobs
analogous to jewellers' work-the solder is
best cut up into little squares about x/r6in.
square. A sheet of silver solder, x /32in. or
thereabouts in thickness, is cut with the
shears into " fingers," and then by cross

cuts as shown
in the sketch,
Fig. so, formedinto little
squares. If the
job is to solder

Binding

Cnarcool block.

Fig. II.-Paris
to be soldered
hound on to the
charcoal block.

So/der

a disc of copper
or other metal
not more than

thick on to
the end of a
short piece of
tubing, the end
of the tube and
the surface of
the disc are
cleaned in the

Fig. I2. -A simple type of foot bellows.

manner already described. The job is then
painted with the borax paste and bound with
iron binding wire on to the charcoal block
,see Fig. x 1). Light work must be bound, as
the ebullition of the borax otherwise forces
it out of position. Before blowing on the
flame, little particles of solder are picked
up from the slate, or bench, with the end
of the brush and put all round the joint.
As stated, the flame will make the wet
borax paste boil up. Do not, therefore, be
too fierce with the flame at the outset. When
the borax dies down, increase the volume
of the flame ; at a bright red or white heat
the solder should run. Remember that
solder always runs into a crack, and also
towards the part that is hottest. Further,
the part of greatest bulk requires the most
flame. The whole process is a matter of
skill, and must be learnt by practical experi-
ment. It is as well to practise on small
objects before tackling larger jobs.
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A strip of solder in the holder
(see Fig. 7), and a small jar of
powdered borax are useful
accompaniments to the work of
soldering. If a little more solder
is required, the strip can be

popped quickly
into the flame,
dipped into the
borax, and then
applied to the
spot.

Larger work,
such as solder-
ing an end in a
Sin. copper
tube, requires a
g a s blowpipe
in which the air
is blown into
the flame by
a foot -bellows

(see Fig. 12). In addition, the work must be
done in a proper hearth (see Fig. x3). This
may be made out of sheet iron, and should
be at least 24in. square. The hearth is filled
with lumps of broken firebrick which can be
built round the work to conserve the heat.

The joint should be coated with paste
borax, using a brush, before it is set up in
the hearth. Afterwards, powdered borax may
be put on as the work proceeds. The solder
is not applied until the job is at a hard -
soldering heat, when it should run into the
joints quite freely.

It is important that joints should not be
open. Silver solder will run into very tiny
crevices, but it must be remembered it will
not flow at all, or adhere to any surface that
is dirty or oxidised by a previous heat. If
two or more silver -soldered joints close
together are needed, use a solder with the
higher melting point for the first part of the
job, and one of the easiest melting grades of
silver solder for the final joint.
Soft Soldering

To become skilful with the soldering bit,
get together the necessary equipment, and try
jointing up scraps of tin-plate, brass, steel,
and copper wires in various formations. You
will soon be able to judge the right heat for
the iron, the importance of working with
a well -tinned bit, and also that main essen-
tial, perfect cleanliness, in the work being
operated upon.

To be entirely successful in the process
of soft soldering, there are many little devices,
other than those that are to be purchased at
a tool dealer's store, that can be made up
by the amateur for his own use. In addition,
there are numerous " dodges " known to the
practical man which, if adapted to the job
in hand, will speed up the work, produce
sounder, cleaner and more workmanlike joints.

(To be continued)

13.-The
type of hearth

to use.
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Details for the Gardening Enthusiast
By F. G. RAYER

METHODS of heating the soil direct by
electricity convey several advantages.
Installation of the equipment is rela-

tively easy, and the heating grids can readily
be moved to other locations, extended or
disconnected, at will. Initial cost is small,
operation is without special difficulty, and
running costs are low. As a result, such
methods are being used more extensively
every year.

In all but very large installations the heat
is generated by a low voltage passing current
through bare wires buried a few inches deep
in the bed or frame. The absence of high
voltages in these wires avoids any possibility
of shocks. It is easy to adjust the soil tem-
perature by modifying the intensity of the
current or by switching on for a certain
number of hours in each twenty-four. It is
also possible to calculate the expense of run-
ning very accurately, which will usually be
about id. to lid. per 20 sq. ft. of hotbed per
day.

Current is obtained from a transformer
powered by ordinary A.G. mains, and the
points that have to be observed to assure
complete safety will become apparent from
Fig. t. The primary is connected to the
mains supply at a socket power outlet, L
indicating the Line or high -potential lead
and N the Neutral or " earthed " lead. A
main fuse will be present, but one of a suit-
able lower rating may with advantage be
included for the transformer alone, as
shown. The 13 -amp. type of mains plug
will have provision for this fuse. These
primary connections must be made in such
a way as to ensure that no danger arises
from the mains voltage. Cables with tough
rubber sheathing arc suitable ; failing this,
the covering should be able to resist damp
and abrasion. They should not be exposed
to rain if avoidable, nor to excess heat, as
might arise from allowing wiring to pass

Moms voltage
primary

'Fuse

Red (1,)

Black (N)

- Green (5)

Secondary about
6 -30 volts

Stout leads to
heating grids

or spirals

Secondary and
core earthed

Earth
Neutral Mains plug
LIne

Fig. I.-Heating transformer .connections.

over heating pipes. There should be no' bare
joints or connections and all joints, connec-
tions or junctions should be made in
moisture -proof connector boxes properly
closed and sealed, or otherwise protected
from damp.

The usual type of secondary has ratings
from 6v, to 3ov., and is earthed, preferably
by a centre tap, together with the trans-

former core and any other metal parts. The
mains circuit earth is used, and this ensures
no high voltage can arise in the secondary
or heating wires. Should transformer insu-
lation break down (which is unlikely) or a
similar fault develop, earthing in this manner
causes the fuse to blow, thus safeguarding
the user.

For secondary connections, insulated
flexible cables of adequate current -carrying
capacity are used, and can be moved about
at will to suit the position of the heating
wires or grids. The rating of the secondary
can be determined when it is decided what
area is to be heated and the temperature
required.

A

Pegs

Wire covering
desired area

ro transformer

a
Pegs

Twin
wires
in
series

To transformer

C
Pegs

Fig. 2.-Arranging heating grids.

Heating Wires
Many methods are satisfactory, the one

adopted depending largely upon the shape
and area of the hotbeds, frames or cloche
runs. The wire is laid about 4in. to 8in.
below the surface of the soil, and each
wire is about 5in. to tain. from its
neighbour. Very small beds may have
a simple grid similar to that at " A "
in Fig. 2, the wire being drawn round small
pegs to keep it in position. This method
can also be used in propagating frames, the
wire being covered with 3in. to sin. of sand.
Pots or seed -boxes can then be sunk a
little into this warmed layer and readily
lifted out.

For long beds :the wires can be strained
in pairs, a small stake being used at each
end to keep them taut. Normal cultivation
will not disturb them. A single pair of wires
with the plants between will suit a line of
cloches. Two such twin wires are shown at
" B," connected in parallel. This means that
the full secondary voltage is applied to each
grid. At " C " the two grids are in series,
each thus receiving only one-half the
secondary voltage. Either method may be
used to suit the transformer or wire gauge.
For example, for a given degree of heating
" C " would require twice the voltage, but
only half the current, as would " B.' " B"
could thus do for a 12v. 8 -amp. transformer,
for example, while " C " would suit a 24v.
4 -amp. transformer. It is also possible to
change connections, to increase or reduce
the current if more or less heating is
required.
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Galvanised steel wire is best, between
about to and 14 SWG. With grids having
wires in parallel, the breakage of a single
wire will not stop all heating, as would
happen with a grid laid out with one wire as
at " A." However, breakages should not
normally arise with reasonable care. When
fairly high temperatures are wanted, the
wires should be sufficiently near each other
-say not more than 6in. apart. If the spac-
ing is excessive, a thermometer inserted in
the soil will show this by the extent to
which temperature falls away from the wires.

Maintaining Temperature
Either thermostatic or manual control is

satisfactory. With the former, the thermo-
stat is set at the desired temperature and
switches off the current when this is
exceeded, completing the circuit once again
when soil temperature falls. The tempera-
ture thus fluctuates a little each side of the
set figure.

With manual control, the heating grids are
switched on for a number of hours each
day. If the average temperature grows a

- little low, the heating period is increased.
Conversely, when the temperature needs
reducing, the grids are left on for a shorter
period daily. Heating is best during the
night (normally colder than day time) and
can be for eight to to hours or more. There
is no reason why the grids should not be on
for 18 to zo hours in the 24. The daily
rise and fall of soil temperature caused by
manual control has no apparent harmful
result on plants.

The heating grids, however controlled,
should be able to keep up the desired tem-
perature when operating less than the full
24 hours each day. If 24 hours daily is
required, the system is working at maximum
capacity, with nothing in hand to compen-
sate for frost or cold winds. On the other
hand, if only 12 hours' heating per 24 are
required, a large safety factor is present,
avoiding danger in even severe weather.

Stray heat losses considerably influence
temperature and thus the power consumed
to maintain a given warmth. Strong, cold
winds are particularly chilling.

Opinion as to most suitable temperatures
are a little variable, but about 45 deg. C. is
a sound basis for propagation. For tomatoes,
52 deg. C. will usually be considered satis-
factory. Naturally, higher temperatures will
be required for exotic plants in particular.
With a large installation, or where exact
working is in view, it is feasible to calculate
the heat loss per hour from the glasshouse,
when the area and type of walls, floor and
roof are known. This can be avoided by
assuming average figures, and by providing
a heating grid of ample rating, keeping the
temperature down by shorter periods of
running if necessary.

The heating wires do not reach a high
temperature-seldom over 75 deg. C.-and
should be switched on 24 to 48 hours before
the bed is required so that it may grow
warm.

Power Necessary
The heat produced by a grid will depend

upon the wattage dissipated in it. The wat-
tage is readily found by multiplying the
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voltage applied by the current flowing, in
amps. For example, a 12v. grid passing
4 amps, would dissipate 48 watts. If the
voltage remained at 12, but the current were
reduced to 3 amps., the result would be
36 watts, and so on.

Between 3 and 6 watts per
square foot of bed per hour will
normally be required according
to purpose and heat losses. A
4ft. by 6ft. bed would thus
require between 72 and 144
w./hour. With the smaller
ratings, it would be necessary
to operate the grids for a large
part of the 24 hours unless heat
losses were very small.

The cost of running is easily
ascertained. A unit, normally
costing id., is rkw/H, or ',coo
watts used for one hour or
equivalent. A heating system
using too watts per hour would
thus run for to hours for id.
If 12 hours' use daily were
necessary, the running cost
would be 1.2d. per day. This
well illustrates the economy of
direct soil heating by such
means.

Another example will ensure calculation is
understood. Suppose two grids consume
12 amps. at 18v. Wattage = 12 x 18, Or
216w. Suppose 14 hours' use daily is
required. Consumption is 216 x 14 watt
hours daily, or 3,024w.H. Current at rd.
per unit or id. per r,000w.H. shows the
cost to be 3.024d. daily.

If an exact calculation should be made for
an installation, and consumption then noted
on the mains circuit meter, it will be found
that the two figures do not exactly agree.
This arises because the transformer is not
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too per cent. efficient, but loses a little of
the current, as it were, in doing its job. But
this need not be kept in mind unless an
attempt is being made to combine practical
and calculated operational costs exactly.

Bed about B't3'
A D

I

Wires roughly
8" apart

Pot

For long bed G

Mete/ bar Peg\ II

Soil

E
CO0(900 o 000rodreco2

Position to suit 7=
transformer

3 wires if, parallel

Fig. 3.-Arrange-
mews for small
beds, pots and large

beds.

Metal
bar)

Peg

Resistahce Wire Grids
Resistance wire is most suitable for small

beds, frames or boxes, and gives relatively
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low currents. The following will allow a
grid of this type to be prepared, using
x6 SWG (.o64in. dia.) nickel chrome resis-
t:.nce wire of about .45 ohms per yard:

Heating Wire Voltage C.,,t,imrrpesnt Dissaiftsaen

to yds. 9 2 18

to yds. plus to yds.
in parallel r 9 4 36

to yds. 18 4 72

ID yds. plus to yds.
in parallel 18 8 144

3 of to yds. in
parallel . 18 12 2t6

The 3oft. of wire for a single circuit can
be placed as shown at " D " in Fig. 3, for a
bed about 3ft. by 8ft. Exact measurement
of length is, of course, unnecessary, and the
average temperature can be raised or lowered
by increasing or reducing the heating period
as explained.

When space is exceedingly limited, as in
pots to be heated directly, a few feet of wire
can be made into a spiral, as shown at " E,"
by winding round a wooden rod or other
object about tin. in dia. The spiral is
removed from the object, pulled out to
separate turns and curved round as shown
at " F." It is covered with soil about half-
way down the pot. Only small voltages
and currents will be necessary, the method
particularly suiting isolated pots or experi-
ments relating soil temperature to growth.

With large beds, a convenient method of
having wires in parallel is shown at " G,"
considerable length being possible. This also
gives a centre connection for the transformer
which may sometimes prove handy.

Single pictivuth With a fidt-film Camila
An Economical and Useful Method

IT is often desirable to take a single
picture with a roll -film camera so that
it may be individually processed as with

a plate. This can be achieved quite success-
fully and easily with a minimum of equip-
ment.

Backing paper glued
securely on spool

Spool

The Method
A length of film backing paper, some gum,

and two empty film spools are all that is
required.

Cut a piece of backing paper and secure
it to the spools as is shown in Fig. 1. This
paper should be of sufficient length so that
the spools can be inserted in the camera in
their normal places and the paper tightened
by the winding key. When the paper is
fully tightened it will not loosen because
the winding key has a ratchet device on it
which prevents loosening movement of the
key. This can be done equally well in a
box camera as in a folding camera.

With the paper fully tightened, mark on it

By T. HURLEY

the position of the rear mask of the camera.
Then remove the spools from the camera.

In another piece of backing paper cut an

Spool

Fig. I.-(Left) How the
backing paper is.secured

to the spools.

Fig. 2.-(Right) The
frame into which pieces
of cut fihn are slipped.

of the camera must be carried out in a dark-
room, and care must be taken to make sure
that the emulsion side of the film faces the
camera lens.

After the exposure has been made the
camera is unloaded in the dark -room and

Piece of film inserted
Glue line here Glue line

4 ri

Spoo/

Aperture slightly
smaller than rear mask of

camera

aperture slightly smaller than the dimensions
of the rear mask of the camera. Glue this
to the first piece of backing paper so that
the aperture that has been cut is placed
centrally on the markings made on the first
piece. This now makes a frame into which
can be slipped a piece of cut film. (Fig. 2.)

When the piece of film has been inserted
the device can then be put in a camera and
the winding key tightened. This will bring
the film to its correct position in the camera,
and the tightening of the key will ensure
that the film is held flat.

The cutting of the film and the loading

Spool

Piece of backing paper
with aperture stuck

on first piece

the piece of film developed in the normal
way.

A NEW HANDBOOK
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A Building Which May Serve as a
Gardening Shed, Cycle Store or

Workshop

ABUILDING of this kind is best made
in sections, both for simplicity of
construction and so that it may be

easily taken down if it is ever necessary to
move it. The completed workshop shown
in Fig. 5 is 8ft. 6in. long and 6ft. wide, but
the dimensions may be altered if necessary.
The framework should be of not less than
2in. square deal and both the sides and roof
are covered with tin. grooved and tongued
boards. Four sections are required ; the two
ends are shown in Figs. I and 2 and the two
sides in Figs. 3 and 4.
The Frames

As shown in Fig. t, the door
end is made with two uprights,
two top rails and a bottom rail.
The two top rails are half -
lapped together in the middle,
as shown in Fig. 6 (top left),
and both the top and bottom
rails are half -lapped and
screwed to the uprights as
shown at top right. Two up-
rights are framed between the
top and bottom rails to form
the doorway, a rail is framed
between the uprights to form
the head of the door, and two
middle rails are framed
between he uprights. Only the

i
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Fig. 4.-The window side.

6.

outer members of the
framework need to be
half -lapped and screwed
together, the inner mem-
bers being notched in
and nailed as shown at bottom left in Fig. 6.

The other end, shown in Fig. 2, is made
in exactly the same way, except that
instead of the door framing two horizontal
rails are framed across between the
uprights.

The side shown in Fig. 3 is made with
two uprights and top and bottom rails, half -

8

L
6 0

Figs. r and 2 (Above).-The
door end and back respectively.

Fig. 3 (Left).-The blank
side.

Fig. 7 (Right). - The
framework of the shed.

lapped and screwed to-
gether. A middle rail is
notched horizontally
across between the :two
uprights and a vertical
upright made in two
parts and notched in
position as shown.

Exactly the same
method is used for mak-
ing the window side,
but instead of the top
half of the vertical
upright in the centre
two short uprights are positioned as shown in
Fig. 4 to accommodate the window. All the
interior framing is notched into place as
shown in Fig. 6, bottom left.

The Site
When the framework is completed the site

on which it is to be erected should be levelled
and a concrete bed, or rows of bricks, prepared
for the framework to rest upon. The shed
should be orientated so that the door and
window are most conveniently placed for
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Fig. 5.-
The completed

workshop.

Fig. 6.-The various joints used.

entrance and light. The side sections are
positioned between the end sections and
secured together by means of carriage bolts
and nuts.

The Roof
The roof is carried on four purlins laid

from end to end across the top rails. The

purlins should be din. wide by tin. thick and
should overhang about 6in. at the ends.
They are positioned 6in. down from the
ridge and 6in. up from the eaves and are
held in place by wedge-shaped blocks, as
shown in Fig. 7 and bottom right in Fig. 6.
The blocks are nailed to the top rails, and bolts
or long screws could be driven through the
top rails into the purlins to hold them in
position. The roof boards are laid across the
purlins, and are nailed to them, the boards
arc fitted together at the ridge, and overhang
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%1111 Aft

Fig. 8.-De-
tails of the

door.

about 6in. at the ends and
the eaves.

Covering the Framework
The ends and sides arc

covered with grooved and
tongued boards, fixed with
the ;joints running from top
to bottom. The door is
made from similar boards
held together with three 6in.
cross battens, and stiffened
with two diagonal 4in. braces
as shown by Fig. 8. Fairly
long T -hinges should be used
to hang the door and a lock
and key should be fitted.

The Window
This is the most difficult

part of the whole construction
and if any trouble is antici-

pated a frame could be ordered through a local
joinery. The careful worker will, however,
be able successfully to accomplish the task
if thought is given to setting out. The frame
is shown in Fig. 9 and is made with two stiles
2in. wide and thick ; two rails 2,1in.

wide by 0 -in. thick ; and three bars 0,in.
square. The stiles, rails and bars are
chamfered and rebated kin. square, as shown
in Fig. to. The rails are tenoned into the
stiles and the bars are tenoned into the rails
as shown in Fig. to, 'the joints being mitred
into the depth of the rebates. The window
frame fits in the opening in the framework,
being nailed or screwed into place. It is
finally glazed in the usual way.

Fig. 9.-The window frame.

Fig. to.-The window joints.

If a concrete bed has not been prepared it
may, perhaps, be thought unnecessary to lay
a wood floor. If a floor is desired small
joists should be fitted between the sides, as
shown in Fig. 7, and the floorboards laid
on them.

On completion the building should be
painted two or three coats, and the roof
finished with an outer covering of roofing
felt, or some similar material, wood battens
being nailed at the ridge and over the joints
in the felt.

aqua/dam plate
some Common Types and How to Get Rid of Them

..4°A11-Petr,

Fig. 1.-The Hydra.

THE growth of Algae in fish tanks can be
a very mixed blessing. It can most
certainly provide nourishment for the

,herbivorous types of fish, such as Guppies
and Mollies, but it may also become a
nuisance. The presence of a certain amount
of the right type of Algae is one of the charac-
teristics of a healthy tank, but there are other
types which are definitely not wanted.

It is difficult to give a brief picture of the
Algae family, for the classification is con-
tinually changing, and whereas the members
were originally put into four classes-accord-
ing to their colour-pigment-there are now
more than twice that number. I think,
however, that the old method is sufficiently
accurate to be of most help to the aquarist.

First, then, are the Red Algae (Rhodos
phyceae), which are almost exclusively marine
(seaweeds) and not met with in the aquarium.
Secondly, the Green Algae (Chlorophyceae)
is the largest class. In the aquarium it is
represented by the light green varieties which
cling to the glass and on which some fish love
to browse. This plant is a welcome one and
the only consideration which should limit its
growth is an aesthetic one, since its presence
on the front glass does spoil the appearance of
the tank. Another member of the class, also
seen in aquaria, is that known as " blanket
weed," because of its thread -like appearance.
This genus should be removed by hand, as it
is unsightly. The other two classes are blue -

By I. W. BRASSINGTON

green (Cyanophyceae) and Brown (Phaeo-
phyceae). Both may be found occasionally in
aquaria, but I have noticed that they seldom
appear when the tank is well furnished with
healthy, growing plants. All Algae respond
to the stimulus of light and an alkaline water.
A slightly acid water, then, will help to
prevent an excessive growth of Algae, as also
will a reduction in the amount of light. In
the event of a bad attack of " green water,"
which is really the visual effect of the free-
swimming stage of some Algae, one way of
getting it under control is to remove the fish
to another tank, while Daphnia (water fleas)
are introduced. These will feed on the Algae
and quickly clear up the condition, when the
fish may be put back and they, in turn, will
get rid of the fleas. Usually, it is only neces-
sary to clean the Algae from the front glass
about once a month, by wiping with a clean
cloth or cotton -wool.

snails
There is very little to be said for keeping

snails in the aquarium. It was thought at one
time that they were a great asset in keeping
the glass clean, by eating the Algae from it,
but their efforts in this direction are very
inadequate and, moreover, their own deposits
become unsightly. The only item in their
favour is that their eggs make good fish food.
From time to time snails have appeared in my
tanks through the addition of fresh plants
and I have had to remove thein because of the
holes which they have eaten in the leaves.
They must on no account be allowed in a
breeding tank as they will cot the fishes' eggs
as they are spawned. For those who will put
up with their drawbacks, on the grounds that
their presence makes an aquarium more
natural to look at, the species commonly used
is the Ramshorn (Planorbis corneus) which
has a red shell and body, or the Isadorella
(I. pyramidata) with a yellowish body and
a red shell. An example is shown in Fig. 2.

Hydra
The Hydra is a pest which may well find

its way into the tank if the fish are being fed

with Daph-
nia. It is a
small aquatic
animal with
a stem -like
body, at the
end of which
are numer-
ous tentacles
equipped
with stinging
cells, used for
paralysing its
prey. It will
attach itself
to the side
of a fish and may be something of a nuisance
to large fish and possibly fatal to any fish
under lin. or so in length-certainly to fry.
If a tank becomes badly infested with Hydra,
it is best to remove the fish and add a table-
spoonful of ammonia to the water. After a
few days, clean out the tank and set up once
more. It is not sufficient merely to empty the
tank, dry it, and start again, as the Hydra
are capable of producing fertilised eggs which
can withstand drought conditions. Hydra
are shown in Fig. t.

Self Binders for
PRACTICAL MECHANICS

AS a service to our readers we
have arranged for self -binders

to be supplied in which they may
preserve the copies of this journal.
Copies can be inserted as received.
The self -binders are covered in
black waterproof and greaseproof
cloth, attractively lettered in gold.
ThiS system avoids copies becoming
damaged or mislaid. The Easibinder
opens flat at any page of any
separate edition and gives quick
reference facilities. When the volume
is complete our. annual index, pub-
lished at is. 3d., should be inserted.

They cost its. od., post free.
Orders should be sent to the
Vublisher (Binding Dept.), Geo.
Newnes Ltd., Tower House, South-
ampton St., Strand, W.C.2.

State the Volume Number you require
,) blocked on the spine.

Fig. 2.-A snail.
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1NAKl' YOUR
CHILD
THIS

A Toy That Will Provide Endless
By E. J. WILKINSON

THE rocking horse shown in the heading
photograph and in Fig. 3 was designed
for a child of two years, allowing, of

course, for rapid growth. All the work
involved is straightforward and well within the
ability of the average handyman, while the
finished horse is as attractive as a good many
to be seen in the shops, yet represents a large
cash saving.

Cutting Out the Pieces
Figs. t, 2, 4 and 5 give all the necessary

/I

®w "M

111.§. 3PP E,:1111
iinrilliiiti Rear view of

ears

Of ismlog JelDiem hole
nength of

dowelA _,-. .,,,, ,,
,,___,, /2,

Fig. L-Details for cutting out the head and
neck.

measurements for the horse's back, head, tail
and rockers. These were cut with a bow saw
from gin. thick oak, paper patterns having
been pasted on to the wood and allowed to

24"
/6"

7/(5:',S9 mortises
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Glucing
After drilling and countersinking the cross -

member tenons and rockers to take suitably
sized woodscrews, these joints were glued and
screwed together, a try -square being used to
ensure correct set. The head joints were glued
and pressed together, no screws being neces-
sary here.
The tail was
simply gilled
flush on the
back and a
countersunk
woodscrew
driven home
from under-
neath the
back in prev-
iously drilledh oles.
Cramps were

/used when
the legs were
glued into
position so
as to ensure
that the
tenons were
forced corn -

Fig. 4.-The tail.

pletely home in their mortises. Finally a yin.
Amusement in the Nursery length of lin. dowel, rounded at each end, was

glued into the hole bored through the horse's
head (Fig. t). The whole assembly was then
set aside to dry.

dry out first. The pattern for the rockers was
marked out by using a length of string to
which a pencil was attached at one end. Radii

Red47frP" /

Rac/49%2"

39"

Fig. 5.-The rockers.

Footrests
 The two parts of each footrest were shaped

from odd pieces of tin. thick beech, drilled,
glued and screwed together as shown in Fig. 7.
These have stood up to some very rough usage.
Two lengths of Ain. x tin. mild steel strip,
shaped and drilled as shown in Fig. 7, were
used to attach the fnntrests to the underside of

Fig. 3.-The completed rocking horse.

of 491in. and 47 on the string enabled the
chords in Fig. 5 to be drawn. The pieces of
wood for both rockers were screwed together
where the joints to take the cross -members
were later to be cut away, and the two rockers
sawn out together.

All these roughly cut shapes were then
finished off using spoke-
shave, rasp and glass-
paper. The mortises
to take head and leg
tenons were cut right
through the back of the
horse by first boring
out as much waste

. wood as possible and
sPY' 87'; then making the final

cuts to size with chisel
and mallet.

Fig. 6 shows all
dimensions for the
crossbars which unite
the rockers and the
legs, the mortises in

Fig. 2.-Details of the body.

the former also being 74'5.'

taken right through
the wood.

Fig. 6.-Details of
the four legs and two

cross -members.
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Countersunk hole for
scretang to
dowel spacer
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Fig. 7.-Details of the
footrests and brackets for

attaching them.
3/2"

the horse. It was found necessary, owing to
the springy nature of steel brackets, to secure
a spacer, consisting of a 6in. length of
dowel, between the two rests. The whole
unit was then secured to the horse with its
centre line 6in. behind the back edge of the
front legs.

After stopping up a few defects in the

The

wood, the whole was rubbed down to a smooth
finish, primed, undercoated and enamelled in
bright colours.

The Seat
Using a square of leather -cloth, some

upholstery nails and stuffing out of an old
pillow, a small padded seat was fitted. A
spare piece of wood, 81in. wide x lin. thick,
was used as a " former " (Fig. 8). This was
placed across the horse's back, tin. behind the
head, and the cloth placed over it, overlapping
on all four sides. Back and front edges were
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turned under and fastened down with the
dome -headed nails to make a taut fit over the
former. The same was done at the edge of
the seat where the former finished flush with
the edge of the horse's back, but was nailed
down on the underside. With three sides of
the cloth secured, the former was withdrawn
and the kin. deep pocket filled with stuffing,
making sure that the seat was uniformly
padded. The pocket was then closed by nailing
down the remaining edge of the cloth on the
underside of the horse's body.

It was subsequently found that in use the
rocking horse tended to work its way back-
wards. This was remedied by screwing rubber
cushions to the undersides of the rockers,
about 4in. from each end.

Fig. 8.-
Using a

former to make
the padded seat.

ritannia Trident
An Intriguing Wire Puzzle Sent in by R. B. Garnish

THE materials required to make this
puzzle are a little more than 2ft. of

i6 g. brass wire, one brass curtain ring, tin.
in dia., and a brass curtain -pole ring, t ;in.

Fig. I .-
Cons truct-
ional details
and dimen-
sions of the

puzzle.

'T

214.

in dia., with a small loop attached.
Commence construction by bending a

small hook in the end of the wire and

then bend the rest of the trident part of
the puzzle to the dimensions given in Fig. 1.
The stem is made in the same way, the
11 in. dia. ring being added at an appropri-
ate stage in the bending process. The tin.
ring is slid into place and finally the two
parts are hooked together. The completed
puzzle should appear as shown in Fig. s.

To solve the puzzle, of course, the smaller
tin. dia. ring must be removed.

The Solution
Fold the puzzle as shown in Fig. 2 and

slide the tin. ring to the closed end of the
stem. Now slide it back down again, but
also over the right-hand arm of the trident,
until it reaches the point marked X in
Fig. 2 and comes free of one of the hook
joints. Move the stem until it is in line
with the centre arm of the trident and
slide ,the ring round this centre arm and
finally round the left arm, when it will be
found to be free. The trident may be a

little distorted during the
process of removing the
ring, but if accurately made,
distortion will be kept to a
minimum.

The process is reversed
to replace the ring. Some
constructors may prefer to

Fig. 2.-The puzzle must be folded into
position for solving.

this

use larger rings, say t;in. and 2in., to make
actual working easier and to lessen distor-
tion of the wires. Solving the puzzle is a
simple operation-when you know how it
is done-but can be mystifying to the
uninitiated.
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AN INTIM VINO
CONJURING TRIC

CHTNQ CHOPPER CHINAMAN

Constructional Details
By E. HAWKSWORTH

THIS is the effect of the miniature
illusion: The Chinaman is shown to
be a sliding knife within an outer

case. Pulling the Chinaman's hat results in
the blade being lifted to its highest position
above the top finger hole. Anyone can
insert their finger into the Chinaman's mouth
and by pressing the knife blade downwards
feel the sharpness of the steel blade. Take
care not to press too hard because the blade
really cuts!

The conjurer now places two slivers of
raw carrot or potato into the mouth and
bottom hole of the chopper and depresses
the blade. Both pieces of vegetable are cut
clean in half.

Once again the blade of the chopper is
raised and another sliver of potato is placed
in the bottom hole only. The conjurer pushes
his finger through the mouth hole then, say-
ing the magic word, slams the chopper
blade smartly down.

Mysteriously, the blade appears to pass
right through the conjurer's finger but cuts
the bottom piece of potato in half as before!

Briefly, the trick is brought about by using
an " I. "-shaped knife blade, pivoted to the

I.---

V Dia hole

I

- - - Blade
'easily

rivete
'here

0

Slide, in
position

3X6
Thick

1131.1

11 l';$./ /6' Thick

1

Fig. 1.-General arrangement of the trick and face board.

Frcnt 'recs.
board
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bottom of the slide as shown in Fig. I. If
the apparatus is made up as described, the
method of working will be easily under-
stood.

Construction
Make the case from 2 pieces of tin. thick

plywood measuring 21,in. wide by 5iin. long.
On the centre line, in. from one end, saw

optiietceas. tin. diameter hole. Do this on both

On the centre line again, 21in. from the
same end, saw out a in. dia. hole. This is the
finger or mouth hole. Repeat with both
pieces as before.

Sandwiched between these two pieces are
two side and one bottom strip to make the
hollow ease which is open at the top end
only. Make these from 3/I6in. thick ply-
wood and cut out after marking out the
Chinaman's ears as shown. Tack and glue
these three spacer strips to the bottom hole
board.

The Slide
Mark out the slide

on a piece of sin. thick I

i4

Shelf stop

3 Thick

Blade t
metal

///2 -II
Fig. 2.-Constructional details and dimensions.

ply, Sin. long by 31in. wide. Neatly fretsaw
out.

Cut the actual blade from a piece of thin
bright metal. It is " L "-shaped with two
equal legs each iiin. long and tin. wide.
Drill a 1/16in. hole in the corner of the
" L " and then fasten the blade with a rivet
to a similar hole drilled in the end of the
slide. Hammer the rivet heads flush but
permit the blade to pivot easily-but not
slackly.

Fit the slide to the case as shown. To
prevent the slide being withdrawn from the
case by the curious a stop block is fixed
inside. This is simply a block of ply
wood 3/16in. square by jin. long, tacked
and glued to the case as shown.

The Action of the Chopper
When the blade is in the up position as

shown in Fig. t, it will actually cut just as
though the metal blade were fixed solidly.

It is in this position that you let your
friends feel the blade's sharpness and then
really cut the bits of potato.

To bring about the illusion this is the
secret move you must make: After chop-.

3%2

243 

4 "

3/8

e?"
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ping the potato and with the blade at the
bottom of its stroke secretly slip your finger
into the mouth hole and withdraw the blade
to the top of its travel. As your finger meets
the blade from above the blade will pivot
round it and hang like a letter " L " upside
down.

Now, show the slide as before-it will look
exactly the same-and put some more potato

NEWNES PRACTICAL MECHANICS

in the lower hole. Slip your finger in the
Chinaman's mouth then slam the slide home.

As the blade descends and meets your
finger it will pivot round to its upright " L "
position thus enabling it to apparently cut
through your finger and really slice the
bottom bit of potato in half again. A perfect
illusion.

Screw on the face -board to complete the
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trick and decorate in red and gold and black,
painting the front of the case to resemble a
Chinaman's face as shown.

When presenting the trick, tell the story
of how Mai Big To, the Chinese conjurer,
escaped the executioner's knife by saying his
magic word at the right moment. It was:
" No-Wantee-Shavee!"

ge5;,art.,aeee /*aPfi
Designed for Photographing Fast Moving Objects

in the Accessory Shoe
By A. IVES

for making this viewfinder is
that the author's miniature camera
viewfinder, like those on the majority

of 35 mm. cameras, is too small and gives an
insufficient field of view for sports subjects.
As a result, when developing the film, it was
often found that only half the object was on
the negative. The viewfinder to be described
was so successful that it is used for almivt
every type of work as it assists composition.

Print Shape Frame
The 35 mm. negative has a much greater

length -to -breadth ratio than have the standard
printing papers and consequently when
photographing a person or object and filling
the negative completely in order to get maxi-
mum print detail, it was found that either
the head or feet must be cut off when making
a print or a long narrow print made, with a
consequent waste of printing paper. In the

2 o"

0

Position of hinge
Fig. r.-The front frame.

finder described the stepped corners have
only to be lined up with the extremities of
the subject to enable a normal -shaped print
to be obtained.

It can be used without trouble from paral-
lax down to about 6-8ft. and is much easier

L

#60'
1.5

and Fitting

to use than the conventional finder owing to
its extended field of view. It was made for
about 6d. (the cost of the hinges), enough
scrap brass being available to make the rest.

Construction
The front frame is constructed to the

dimensions in Fig. r from r8 s.w.g. brass;'
up to 24 s.w.g. could, be used, but not below
as the frame would not be rigid enough.
Mark out the shape of the frame and then
drill 3/32in. dia. holes in each corner of

Position of hinge

8"
Foot position

;

inside of frame, just clearing the marked out
line. A line of 3/32in. holes is then drilled
all round the inside of the frame. The metal
between the holes is then filed out and the
centre square of metal removed. Swiss needle
files are ideal for this type of work. When
the centre is filed accurately to shape, cut
and file the outside profile. Accurately mark
out the position of the hinge.

The Rear Frame
Details and dimensions of this are shown

in Fig. 3 and it is made in a similar way to
the front frame. The metal used is 18 s.w.g.
brass. The central hole is made by drilling
two 3/16in. dia. holes, each just clearing the
marked sides. Centre pop the positions
before drilling as the drill may wander and
spoil the job. Finish with needle files and
again mark the position of the hinge.

The Base
Make this from 18 s.w.g. or thicker brass

and mark out to the shape shown in Fig. 3.
The 2.2in. dimension can be made 2.5in. or
more to make bending easier. Cut out and
file to shape and then bend ends up at right
angles. Mark .tin. from bottom of plate and
cut off so that dimensions are again exactly
as in Fig. 2. Mark the position of the hinge,
making sure that the end of the hinge lines

F g. 3.-The rear
frame.

f7-41.
25 '06

Fig. 4.-The foot.

up with the inside of the bend. Also mark
the position of the foot.

Although this frame is designed for the
Retina la, it can be modified to fit any
miniature camera of normal negative size,
by measuring from centre of camera acces-
sory shoe to centre line of camera lens and
modifying base of finder to suit camera.

The Foot
This is, made from 4in. thick brass and

should be filed to the shape and dimensions
shown in Fig. 4. Make sure it will slide
into and remain firmly fixed in the accessory
shoe on the camera.

Assembly
The parts may be assembled either by

riveting or soldering, but soldering is the
neater method. Clean the parts to be
soldered thoroughly, tin them and then sweat
them together.

When assembled, file bent up ends of base,
until frames will fold up at right angles to
it. If the hinge is too loose, crimp the hinge
pins with long -nosed pliers until the frames
will remain rigidly in position when opened
up. The hinges, which can be bought at any
tool stores are .8in. long.

To use the sports finder place eye up to
rear frame and superimpose rear frame on
front frame. Keep the object to be photo-
graphed in the centre of the frame by follow-
ing it with the camera, squeezing the release
when ready.
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Making a Circular

Saga Bench
A Useful Design With

a Rise and Fall Spindle

THE amateur's workshop is, as a rule,
too small to hold a saw bench in

addition to the normal workbench, but
the design obviates this drawback. Although
the rise and fall spindle was not fitted
primarily with this purpose in mind, it
does, in fact, enable the spindle and saw
to be lowered out of the way in a moment,
when the bench can be used as an ordinary

-4

Slot for rise I

and fall \

-

Motor

By JAMES VOSE

saw is kept sharp and with the minimum
set. The biggest fault with most of the
small sawbenches offered for sale is that
the table is too small to support the work
adequately. In this machine the table is
of generous size-3ft. by 2ft. This makes
sawing very much easier and safer, especially
when handling thin sheet materials like
hardboard or plywood.

Pivot for rise and fall
bedplate

Fig. 1.-General layout and constructional
details.

workbench. A vice can be fitted, secured
by a single wing nut, and this will be found
adequate for most jobs tackled in the home
workshop.

The machine ha 3 been in use for many
years, and is capable of ripping and cross-
cutting op to 3m, deep (even more in
emergency by double cutting), as well as
grooving and rebating. By the addition of
a drill chuck and a grinding arbor, boring,
drilling and grinding can be accomplished.
Its versatility is shown by the fact that it
has cut many tons of rough logs for fire-
wood, whilst at the other extreme it has
been used for extremely fine work on
camera and scientific instrument construction.

Some modifications have been made in
the drawings, on the original design shown
in the photographs, partly to make the
machine more compact, and to allow the
motor and belt to be totally enclosed, and
partly to enable a spindle assembly to be
used, which can be purchased ready built.
A I- h.p. motor is recommended, and this
will drive a rein. diameter saw provided the

Extra leg

LIST OF MATERIALS
Bench

4 Legs aft. qin. x 21in. x 21in. Hardwood.
4 Rails 3ft. x a1M. x 2in. Hardwood.
4 Rails aft. x 21in. x 21in. Hardwood.
x Extra Leg aft. 6in. x 21in. x 21in.

Bedplate 3ft. 6in. x zoin. x 3M.

Table Top
Boards to make 3ft. x aft. x tin. thick.
4 Battens Ift. gin. x Sin. x tin.

Fence Assembly
z Fence i ft. 8in. x gin. tin.

Slide xft. x 2in. x tin. slotted.
x Gusset join. x 5in. x xin. triangular.

Spindle Assembly
Spindle x5in. x tin, dia. Mild. Steel.

a Collars 3M. dia x 1M. thick Mild Steel.
t Nut lin. Whitworth.
t Pulley 21in. dia. Vee pulley for tin. belt.

Plummer blocks for tin. dia. spindle (one
locating type) or complete assembly can be pur-
chased from S. & G. Sergent, Old Costessey,
Norwich, Norfolk. Price £4.15.o.

Motor
1 or h.p. motor with suitable Vee pulley.

Vee belt (endigu) of required length. S. & G.Sergent.

Various
Bolts and nuts, wing nutq, tie rods, screws, etc.
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A visor of the
completed circular

saw bench.

Construction of the Sawbench
The general construction of the machine

is shown in Fig. r, and in Fig. 2 a cut-
away view of the framework shows the rise
and fall action. Fig. 3 is a plan underneath
the table top. The framework is built up
from 21in. by 21in. hardwood-oak, beech
or ash-and this should be well seasoned
to prevent the possibility of warping after

Pivot rod

Slotted ho/es for motor mounting

Hats for saw spindle unit

Fig. 2.-A cut -away view showing the rise and
fall action.

assembly. The rails are tenoned into the
legs, glued and wedged. The original
machine also has sin. diameter screwed
tie -rods passing through the legs from side
to side and from end to end, alongside the
rails, and fitted with nuts and washers to
enable the joints to be pulled up tightly
and to assist in maintaining rigidity. These
are not shown on the drawings, but it is
recommended that they should be fitted.

There is no top rail at the back as this
would interfere with the rise and fall spindle.
Instead, a rail is fitted lower down, just
below the motor pulley. An extra leg must
also be tenoned in between the top and
bottom rails at the " take off " end of the
machine. This must be accurately posi-
tioned so that the loin. wide rise and fall
bedplate will slide in tightly. No play can
be permitted at this poi±t.
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Extra leg. Pvot-.

Fig. 3.-A plan view underneath the table top.

The rise and fail bedplate, to which the
motor and the spindle assembly are bolted,
is 3ft. 6in. long, loin. wide and 3in. thick.
During use it is subject to a certain amount
of twisting, due to the downward cut of the
saw, causing an uplift at the spindle end,
so it is essential that the wood be sound
and dry. It will be seen in the photographs
that in the original model this bedplate was
extended at the " take off " end of the
machine, and the motor mounted on the
extended portion. The advantage of this
is that the motor counterbalances the weight
of the spindle, but as the extension is some-
times found a bit of a nuisance the motor is
shown, on the drawings enclosed within the

Fig. 4.-The spindle asseniNy as purchased.

bench framework. The extra weight on
the rise and fall bedplate will not be a
serious disadvantage. One end of the bed -
plate is pivoted on a in. dia. steel rod,
which passes right through the toM. width
of the bedplate, and through the two bench
legs, and is threaded at each end for nuts.
These nuts must be tightened, against
washers, until the necessary pivoting move-
ment is fairly stiff and completely free from
play of any kind. The holes in the wood
must, of course, be a close fit for the lin.
rod. They may be bushed, if desired,
though this is not really necessary as the
movement is only slight and occasional.

The other end of the bedplate is reduced
in width to 3M. and shaped as shown in
Fig. 3. The projecting 3M. piece is the
handle for adjusting the height of the
spindle, and sLauld have its edges rounded

NEWNES PRACTICAL MECHANICS June, 1957

off for comfort in handling. A in. bolt
through the handle works in a curved slot
in the bench leg, and has a large washer and
wing nut on the outside of the leg. To
adjust the height of the saw above the table,
for sucL operations as grooving or rebating,
the wing nut is slackened, the bedplate
adjusted to the required height by hand,
and the wing nut retightened.

No fine adjustment has been provided for
the rise and fall, and in practice this has
not been found to be any disadvantage, but
a long screw adjuster could easily be fitted
if desired. From the safety point of view
it will be noted that, if by some mischance
the rise and fall adjustment should slip, the
saw will drop out of the cut, out of danger,
and not in to the cut, as is the case with a
rise and fall table.

The motor is mounted upside down, bolted
through slotted holes to allow for adjustment
of belt tension. As the motor and the
spindle are both mounted on the same bed -

Fig. 5.-
Perspective view
of the ripping fence.

plate and both rise and fall together the
belt tension remains constant, no matter
what height the spindle may be fixed. Note
that to enable the saw to have the maximum
projection, so giving the biggest depth of
cut, the pivoted bedplate must be so fitted

that, when it is in its
highest position, the
spindle bearings are tight
up against the underside of
the table.

The Table
The table top is of tin.

thick hardwood, built up
from narrow boards to the
size 3ft. by 2ft. glued
together, dressed off true,
and fitted with battens
glued and screwed on
underneath. Maple floor
boards were used in the
original, and these have
given excellent service.
There is a big advantage
in having a wooden top

instead of a metal one, and that is that jigs
and stops and special fences can easily be
screwed down when required. The table
does get worn in time, and for very precise
work it is then necessary to fit a false table
of thick plywood, screwed down over the
worn top. A slot must be cut in the table top
for the saw blade. This should be just wide
enough to allow the saw to revolve without
rubbing on the sides. A wide gap allows small
pieces of the wood to get trapped between the
saw and the side of the gap, causing buckling
of the saw. It is not necessary to cut out a
pocket for changing saws, because this can be
done from underneath the table, when the
spindle is lowered to its full extent. The top
is screwed down to the top rails of the bench,
and it is an advantage to sink the heads well
down into counterbored holes, and cover

them over with hardwood pellets glued in.
The Fence

Fig. 5 shows a simple fence which is
required for straight ripping. It is made
from a piece of hardwood min. long x 4in. x
tin., secured by means of a triangular
gusset piece to a slotted slide about t2in.
long x tin. x tin. This is secured in the
required position by a tin. dia. bolt, through
the top rail, with a large washer and wing
nut. - The fence, for straightforward rip-
ping, should not extend beyond the roots
of the saw teeth, but for rebating and groov-
ing the fence should extend right across
the saw to enable the work to be supported
for its full length. This can be arranged
by screwing an auxiliary fence on to the
main fence, when required.

The Guard
A guard for the saw is very necessary.

If a risk is taken by not fitting a guard,
sooner or later something, a short end of
wood, or perhaps a tool, will drop on to
the saw whilst it is revolving and be flung
beck violently, perhaps into the face of the
user. A good guard can be made very
easily by cutting a section from the bottom
of a strong steel drum, as shown in Fig. 6.
This is riveted to the flattened end of a
length of in. steel rod, which is bent to
the shape shown, and dropped through holes
bored in the table top and in the back rail.
If the end of this rod is threaded it can be
secured to the rail with two nuts. This
method of fixing enables the fence to be
swivelled out of the way when it is not
required for such operations as rebating or
grooving.

A Riving Knife
This should be fitted to the guard. Its

purpose is to keep the cut open at the back
of the saw. Certain kinds of wood are liable
to close in on the back of the saw due to
locked -up stresses being relieved by the cut,
causing the wood to lift and sometimes to
be flung back violently. This riving knife
should be cut from tool steel to a radius
as shown. A suitable piece can be cut from
an old, thick carving knife or from an old
saw blade:. It should be tapered so that the
front edge is thin enough to guide itself
into the cut, but the back edge should be
slightly thicker than the saw blade, includ-
ing the set. The riving knife is fixed to the
guard with two small bolts and nuts, with a
packing piece behind it to bring it into
alignment with the saw blade. 'The lower

Fig. 6.-Details of the guard and riving knife.
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end of the riving knife fits into the slot in
the table top.

The Spindle
The spindle assembly shown in Fig. 4 can

be purchased ready for use, but if machining
facilities are available one can be built up as
shown in Fig. 8. The Isin. long by tin.
dia. turned steel shaft is reduced at one end
to -lin. dia. to form a shoulder 2in. from the
end, against which the fixed collar is butted.
This collar is sin, dia. x sin. thick, and is
shrunk, brazed or welded into position. This
collar should be faced true whilst on the
shaft, and a zin. dia. recess formed in the
face about r/t 6in. deep, so that the saw will
be clamped around the edge only. A *in.
silver steel pin is screwed into a hole in the
collar, in a position to suit the driving hole
in the saw blade. A similar collar, but bored
a sliding fit on the shaft, and having a clear-
ance hole for the driving pin, clamps the saw.
The end of the shaft is further turned down
tin, in length, to tin. dia. and screw -cut
tin. Whitworth, for the clamping nut. The
shaft is fitted into two double row self -
aligning ball -bearing plummer blocks, one of
which must be fitted with a clamping sleeve

Fig. 8.-Details
of the built-up

saw spindle.

and ring nut to secure the spindle against end
play. A suitable Vee pulley is keyed, or
secured by a grub screw, to the drive end of
the shaft. A 3 -groove pulley is shown on
the drawing, because this is the pulley fitted
to the commercial spindle assembly, but, in
fact, a single pulley has beep in use on the
original machine for years, and has never
given any trouble.

The Motor
A I h.p. motor was fitted to the original

machine, and this has given good service.
It is, however, a little underpowered for cut-
ting thick materials, and, if the machine is
required to do much heavy cutting, it would
be advisable to fit a a h.p. motor. A suit-
able diameter pulley must be fitted to the

ANDY MANN
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motor to give a circumferential speed of
8,000ft. or 9,000ft. per minute. With a
r2in. dia. saw this means a speed of about
2,700 r.p.m. at the spindle, and this can be

Fig. 7.-Positioning
the saw.

obtained with a 3,000 r.p.m. motor with a
akin. motor pulley and a 21in. spindle pulley.
The spindle pulley must not be much bigger
than this or it will foul the work when cross-
cutting, or when cutting wide panels of
plywood or hardboard.

A control switch should be mounted in a

Fig. 9 (Right).-
A further view
of the completed

saw bench.

convenient position on the
machine, so that it can be
immediately switched off in
emergency. An ordinary
5 -amp. tumbler switch was used
machine illustrated, and this has never given
any trouble. It is, however, a bit fragile,
and a substantial rotary or ironclad type of
switch would be more suitable for this type
of equipment.

The bench may be enclosed with boards,
or with plywood or hardboard panels. The
back and end panels can be fixed perma-
nently but the front panel should be made
removable by means of turnbuttons or similar
simple fastenings, to enable access to be
obtained for changing saws and removing
sawdust.

on the
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Using the Machine
Before attempting to use the machine the

following checks should be made. See that
the motor and switch wiring is prOperly
insulated and that the motor is earthed.
Check with a straight edge that the pulleys
are in alignment. Try the tension of the
Vee belt. This should not be tight, but just
sufficient to stop " whipping " when in use.
Check the rise and fall through its whole
range to ensure that the saw is clear of the
table in all positions. The saw should be
parallel with the table top. This 'can be
checked by chalking one tooth and measuring
from this tooth to the edge of the table in
two positions, that is when the saw is turned,
by hand, to bring the marked tooth first to
the front, and then to the back of the table.
(See Fig. 7.) Test, with a set square, that
the saw is at right angles to the table. See
that the fence is parallel with saw blade in
every position. This can be checked by placing
a straight edge against the fence and measuring
from it to the edge of the table. See that
the fence is vertical by trying with the set -
square. A further view of the completed
saw bench is shown in Fig. 9.

For the ordinary run of work a combina-

tion type of blade will do both ripping and
cross -cutting, but where a quantity of either
ripping or cross -cutting is to be undertaken,
the proper rip or cross -cut blades should be
used as they cut cleaner and quicker. The
saws must be kept sharp at all times.
Sharpening does not take long, and it saves a
lot of time wasted in cleaning up rough work.
Too much set should not be put on the saws
as this wastes wood, takes more power to
drive, and causes rough edges. With a saw
in tip-top condition the edges of the sawn
work should be almost as smooth as planed
wood.

THE PRACTICAL MECHANIC
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THE silk-screen printing process, in its
simplest form, is one which can easily
be carried out by anyone having a

moderate amount of skill in the formation of
designs and lettering and the ability to cut
simple stencils. As a hobby the process
lends itself to many applications, enabling
one to produce posters, showcards, signs,
etc., on almost any material from paper to
glass, in one or more colours.

Compared with other printing processes,
the equipment needed to carry out silk-screen
printing in the form here described is exceed-
ingly simple and can all be made by the
average handyman.

The Process.

A brief explanation of the process will
enable the builder to understand better the
use of the various equipment and also help
the reader to decide whether he has the
necessary skill and patience to use the
equipment successfully.

Silk-screen printing is widely used to -day
in the production of all manner of displays
and can be instantly recognised by its intense
brightness and depth of colour and on closer
scrutiny by the tell -tale pattern on the colour
imparted by the silk. The brightest colours
are fluorescent to some extent and are

Open mortise and
tenon joint

Cut down to-
4hicknes-s of

brass

Fig. I.-Silk-screen holding frame (view from
underside).

obtained by using paints of the Day-Glo
variety. These, however, by reason of their
cost, are a little beyond those practising the
process as a hobby, but quite bright colours
can be obtained by using standard paints.

As the term implies, the process involves
the use of a screen of silk which serves to
carry a cut paper stencil. When this screen
with its stencil attached is placed over a sheet
of material to be printed upon and paint
forced through the silk by the use of a
squeegee a pattern is formed which is an
exact replica to that of the stencil. The
cut-out portions of the stencil leave the silk
mesh clear whilst the paper acts as a barrier
thus preventing paint from contacting the
surface of the material being worked. This
material could be paper, card, wood, metal,
plastic or even glass or cloth. This, then,
is the basic principle of the process.

Silk-screen Holding Frame
The purpose of this is to hold the silk

taut. The joints of this frame need to be
well -made as it must lay perfectly flat and
be free from any winding. Wood, 2in. by
2in. should be used as the frame must be
quite strong and rigid. Fig. t shows the
formation of the frame, the dimensions given
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Making a Silk -Screen
being suitable for the production of posters,
which are usually based on Crown paper
size (t5in. by zoin.). If the work con-
templated calls for a different size, the frame
must be made slightly larger all round than
the size of the printed sheet. The underside
of the frame must be grooved as shown and
strips of wood cut to fit tightly into these
grooves. The inside edges of the grooves,
where indicated in Fig. a, must be smooth
and slightly rounded to prevent tearing of
the silk. The wood strips should be drilled
to take screws-about 5 on the long strips
and 3 on the short.

The Main Frame
This must now be made in the same

manner as the one already described, but
without grooves. The dimensions of this
frame must be such that it fits round the
silk-screen holding frame (see Fig. 5). Four
strips of metal are screwed at the corners of
the underside as shown in Fig. 2, and are
let in flush with the surface of the wood.

When the smaller
frame is placed in the
larger frame it is held
by these strips and
the wood should be
cut away to the thick-
ness of the metal to
allow each frame to
be perfectly level.
Turnbuttons on the
main frame hold the
screens together. A
prop of about sin. in
length is screwed to
the side of the main
frame and should be
drilled to allow it to
swing freely. A strip
of 2in. by 2in. is now
cut the length of the
long side of the main
frame, and is hinged to
the main frame with
two hinges as shown
in Fig. 3. The back
stops shown in Fig. 5
should also be fixed
at this stage.

Seel silk here

Trim excess
si/k off

The Baseboard
This must be made from a perfectly flat

piece of plywood, fin. thick or more. Two
strips of tin. by riin. wood are fastened
along either side of the
underside to raise the base
clear of the worktable.
The back edge of the
base is drilled to take
two coach bolts which
pass through the strip of
wood hinged to the main
frame. Wing -nuts should
be employed with these
bolts to enable the user to
undo this fastening
quickly. By inserting a
strip of the material
being printed on between
the base and the wood
strip (A, Fig. 3), varying
thicknesses can be worked

To position material
being printed upon on
the base some form of
guide or lay must be pro-
vided. In the case
of two or more colour
printing it will be real-
ised that the sheet must

occupy exactly the same posi-
tion each time it is worked.
Lays of a fixed kind cannot be
used as these would prevent
the silk from laying perfectly
flat in contact with the base.
This problem is overcome
by the use of the lays
indicated in Fig. 4, these being fastened
underneath the base at the points indi-
cated, the base being drilled to allow
wire pins to move freely up and down.
These pins, which must be perfectly smooth
on the upper end, are pushed down by the
silk when the frame is lowered and pop up
again immediately it is raised to position the
next sheet. A blob of solder is used to act
as a counter weight. Six such lays should
be made so as to provide for two sheet sizes
to be accommodated. Simply remove the
pins of the lays not being used.

The Squeegee
This is the next item of equipment to be

made and one will be sufficient at first. It
should be the length of the inside measure-
ment of the short side of the silk-screen
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Constructional Details and
How to Use It

By C. WILKINSON

Two turnbuttons
upper surface

Brass strip let in
flush with wood

Fig. i.-Main frame (underside view).

Prop

Fig. 3 (Right).-Base-
board, showing lay
positions for two sizes

of sheet.

Printing Outfit

holding frame. Later it will
be found that shorter squee-
gees are useful when printing
a smaller area. They are used
in conjunction with a piece of
wood, as in Fig. 9, which
serves to reduce the silk
frame.

Pivot pin
End section of soldered to

bracket_ brass strip

0

Fig. 4.-The brass lays.

Fig. 6 shows
how the squee-
gee is formed.
The rubber
used should
be about
thick and Sin.
wide as used in
rubber floorscrapers.
I t should b e
quite stiff andhard. The

bottom edge must have sharp edges and
be perfectly straight and even. After
use, it will be found that these edges
become rounded ; when this occurs either
trim down with a knife to produce a new
Bolts with
wing nuts

Holes bored
for lay pins

Blob of
so/der

29"

edge or rub on a flat piece of coarse sand-
paper. Two screweyes are positioned as
shown to slip over nails positioned at either
end of the silk frame and hold the squeegee
when not being worked so that it cannot fall
over into the paint.

The Silk Used
The main essentials for this are that it

must have an even and open mesh and
great tensile strength to resist the drag of
the squeegee as it is passed over. The most
suitable material possessing these qualities
is silk bolting cloth, as used by millers to
sift flour. Various grades of mesh sizes are
made, 70 meshes to the inch being about
the best for general use. However, as this
is not readily obtainable and is apt to prove
a little expensive, two other alternatives
are taffeta silk and organdie. These are
not quite as strong and may have to be
renewed more often.

Having obtained the silk or organdie (a
piece about 20in. by 25in. would
be required for the frame dimen-Back

stopssions given) this must be stretched
very tightly over the frame.. The

Main frame

Seal ell round here
with scotch tape

Place piece
of stock here
when thickness

varies

Prop

Fig. 5.-General view
of completed printing

unit.

best method of doing this is to posi-
tion the silk frame, groove side up,
on a table and lay the material evenly
over it. Place a strip of uood over
the silk on the long side and hammer
this evenly home, finally fixing with
wood screws. Now stretch the silk
across to the opposite side and pin
temporarily with drawing pins. Place
another strip of wood over the silk
and repeat the action. The silk should
be stretched now in one direction.
Repeat this procedure with the short
edges and the result should be a silk
screen which is as tight as a drum.
Great care must be taken from now
on as, in this stretched state, the silk
is very easily torn. To further fix the
silk and also to act as a seal, the inside
edge of the frame where the silk passes
over (Fig. a) is painted liberally with
either varnish or rubber solution. The
actual printing unit is now ready.
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The Master Drawing
The next step is to prepare the design

or lettering you wish to reproduce and make
a master drawing. For a first attempt it
will be best to keep a simp'.e design and
large lettering : more ambitious work com-
ing with increased proficiency and practice.
If your ability as an artist is limited, the
lettering can all be traced from newspapers
or magazines. For the stencil a piece of
bank paper or any thin, strong paper should
be used (your local printer will supply this
at moderate cost). It should be consider-
ably larger than the frame itself. Place it
centrally over the master drawing and
trace the details. This is made far easier
if an illuminated glass -topped table is used
as shown in Fig. 8, but this can be an
added luxury, as no doubt the reader at
this stage will be eager to try his hand at
the actual printing. The stencil now
requires cutting. Remember that only the
parts where the paint is required to print
are cut away. With such letters as O's and
A's it will be found that the centres are
loose when cut, these pieces must be care-
fully saved for positioning on the silk later.
When the actual letters are cut out, paint
goes through the silk and forms those letters,

Turnbutton
Squeegee

Main
frame

Paper being
printed

however, if a panel is cut out of
the stencil and the letters them-
selves positioned in this panel paint
surrounds the letters, the letters
themselves being plain paper. This
effect is shown in Fig. 5 in the
word " WILKS." If }cm wish your

printing to appear in two colours, a stencil
must be made for each colour and printed
in two separate workings.

Having cut the stencil, place the master
drawing on to the lays on the base, the
frame resting on the back stops. Place the
stencil over this, positioning the cut-out
portions exactly over the drawing. Lower
the frame carefully and dab glue through
the silk at points all over the stencil, avoid-
ing those parts where the stencil is cut
away. Any glue which accidentally falls on
the open parts must be wiped away as it
would clog the mesh if it were allowed to
set. When fast, raise the frame and fasten
down the edges of the stencil with scotch
tape. The loose parts of the odd letters
must now be fixed to the silk. This is
done either by positioning them on the
master drawing or on the actual silk. Care
should be taken to see that they are firmly
glued as it is very exasperating if these
small pieces come loose when one has

Silk
7N, frame
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THE silk-screen printing process, in its
simplest form, is one which can easily
be carried out by anyone having a

moderate amount of skill in the formation of
designs and lettering and the ability to cut
simple stencils. As a hobby the process
lends itself to many applications, enabling
one to produce posters, showcards, signs,
etc., on almost any material from paper to
glass, in one or more colours.

Compared with other printing processes,
the equipment needed to carry out silk-screen
printing in the form here described is exceed-
ingly simple and can all be made by the
average handyman.

The Process.

A brief explanation of the process will
enable the builder to understand better the
use of the various equipment and also help
the reader to decide whether he has the
necessary skill and patience to use the
equipment successfully.

Silk-screen printing is widely used to -day
in the production of all manner of displays
and can be instantly recognised by its intense
brightness and depth of colour and on closer
scrutiny by the tell -tale pattern on the colour
imparted by the silk. The brightest colours
are fluorescent to some extent and are

Open mortise and
tenon joint

Cut down to-
4hicknes-s of

brass

Fig. I.-Silk-screen holding frame (view from
underside).

obtained by using paints of the Day-Glo
variety. These, however, by reason of their
cost, are a little beyond those practising the
process as a hobby, but quite bright colours
can be obtained by using standard paints.

As the term implies, the process involves
the use of a screen of silk which serves to
carry a cut paper stencil. When this screen
with its stencil attached is placed over a sheet
of material to be printed upon and paint
forced through the silk by the use of a
squeegee a pattern is formed which is an
exact replica to that of the stencil. The
cut-out portions of the stencil leave the silk
mesh clear whilst the paper acts as a barrier
thus preventing paint from contacting the
surface of the material being worked. This
material could be paper, card, wood, metal,
plastic or even glass or cloth. This, then,
is the basic principle of the process.

Silk-screen Holding Frame
The purpose of this is to hold the silk

taut. The joints of this frame need to be
well -made as it must lay perfectly flat and
be free from any winding. Wood, 2in. by
2in. should be used as the frame must be
quite strong and rigid. Fig. t shows the
formation of the frame, the dimensions given
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Making a Silk -Screen
being suitable for the production of posters,
which are usually based on Crown paper
size (t5in. by zoin.). If the work con-
templated calls for a different size, the frame
must be made slightly larger all round than
the size of the printed sheet. The underside
of the frame must be grooved as shown and
strips of wood cut to fit tightly into these
grooves. The inside edges of the grooves,
where indicated in Fig. a, must be smooth
and slightly rounded to prevent tearing of
the silk. The wood strips should be drilled
to take screws-about 5 on the long strips
and 3 on the short.

The Main Frame
This must now be made in the same

manner as the one already described, but
without grooves. The dimensions of this
frame must be such that it fits round the
silk-screen holding frame (see Fig. 5). Four
strips of metal are screwed at the corners of
the underside as shown in Fig. 2, and are
let in flush with the surface of the wood.

When the smaller
frame is placed in the
larger frame it is held
by these strips and
the wood should be
cut away to the thick-
ness of the metal to
allow each frame to
be perfectly level.
Turnbuttons on the
main frame hold the
screens together. A
prop of about sin. in
length is screwed to
the side of the main
frame and should be
drilled to allow it to
swing freely. A strip
of 2in. by 2in. is now
cut the length of the
long side of the main
frame, and is hinged to
the main frame with
two hinges as shown
in Fig. 3. The back
stops shown in Fig. 5
should also be fixed
at this stage.

Seel silk here

Trim excess
si/k off

The Baseboard
This must be made from a perfectly flat

piece of plywood, fin. thick or more. Two
strips of tin. by riin. wood are fastened
along either side of the
underside to raise the base
clear of the worktable.
The back edge of the
base is drilled to take
two coach bolts which
pass through the strip of
wood hinged to the main
frame. Wing -nuts should
be employed with these
bolts to enable the user to
undo this fastening
quickly. By inserting a
strip of the material
being printed on between
the base and the wood
strip (A, Fig. 3), varying
thicknesses can be worked

To position material
being printed upon on
the base some form of
guide or lay must be pro-
vided. In the case
of two or more colour
printing it will be real-
ised that the sheet must

occupy exactly the same posi-
tion each time it is worked.
Lays of a fixed kind cannot be
used as these would prevent
the silk from laying perfectly
flat in contact with the base.
This problem is overcome
by the use of the lays
indicated in Fig. 4, these being fastened
underneath the base at the points indi-
cated, the base being drilled to allow
wire pins to move freely up and down.
These pins, which must be perfectly smooth
on the upper end, are pushed down by the
silk when the frame is lowered and pop up
again immediately it is raised to position the
next sheet. A blob of solder is used to act
as a counter weight. Six such lays should
be made so as to provide for two sheet sizes
to be accommodated. Simply remove the
pins of the lays not being used.

The Squeegee
This is the next item of equipment to be

made and one will be sufficient at first. It
should be the length of the inside measure-
ment of the short side of the silk-screen
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Constructional Details and
How to Use It

By C. WILKINSON

Two turnbuttons
upper surface

Brass strip let in
flush with wood

Fig. i.-Main frame (underside view).

Prop

Fig. 3 (Right).-Base-
board, showing lay
positions for two sizes

of sheet.

Printing Outfit

holding frame. Later it will
be found that shorter squee-
gees are useful when printing
a smaller area. They are used
in conjunction with a piece of
wood, as in Fig. 9, which
serves to reduce the silk
frame.

Pivot pin
End section of soldered to

bracket_ brass strip

0

Fig. 4.-The brass lays.

Fig. 6 shows
how the squee-
gee is formed.
The rubber
used should
be about
thick and Sin.
wide as used in
rubber floorscrapers.
I t should b e
quite stiff andhard. The

bottom edge must have sharp edges and
be perfectly straight and even. After
use, it will be found that these edges
become rounded ; when this occurs either
trim down with a knife to produce a new
Bolts with
wing nuts

Holes bored
for lay pins

Blob of
so/der

29"

edge or rub on a flat piece of coarse sand-
paper. Two screweyes are positioned as
shown to slip over nails positioned at either
end of the silk frame and hold the squeegee
when not being worked so that it cannot fall
over into the paint.

The Silk Used
The main essentials for this are that it

must have an even and open mesh and
great tensile strength to resist the drag of
the squeegee as it is passed over. The most
suitable material possessing these qualities
is silk bolting cloth, as used by millers to
sift flour. Various grades of mesh sizes are
made, 70 meshes to the inch being about
the best for general use. However, as this
is not readily obtainable and is apt to prove
a little expensive, two other alternatives
are taffeta silk and organdie. These are
not quite as strong and may have to be
renewed more often.

Having obtained the silk or organdie (a
piece about 20in. by 25in. would
be required for the frame dimen-Back

stopssions given) this must be stretched
very tightly over the frame.. The

Main frame

Seal ell round here
with scotch tape

Place piece
of stock here
when thickness

varies

Prop

Fig. 5.-General view
of completed printing

unit.

best method of doing this is to posi-
tion the silk frame, groove side up,
on a table and lay the material evenly
over it. Place a strip of uood over
the silk on the long side and hammer
this evenly home, finally fixing with
wood screws. Now stretch the silk
across to the opposite side and pin
temporarily with drawing pins. Place
another strip of wood over the silk
and repeat the action. The silk should
be stretched now in one direction.
Repeat this procedure with the short
edges and the result should be a silk
screen which is as tight as a drum.
Great care must be taken from now
on as, in this stretched state, the silk
is very easily torn. To further fix the
silk and also to act as a seal, the inside
edge of the frame where the silk passes
over (Fig. a) is painted liberally with
either varnish or rubber solution. The
actual printing unit is now ready.
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The Master Drawing
The next step is to prepare the design

or lettering you wish to reproduce and make
a master drawing. For a first attempt it
will be best to keep a simp'.e design and
large lettering : more ambitious work com-
ing with increased proficiency and practice.
If your ability as an artist is limited, the
lettering can all be traced from newspapers
or magazines. For the stencil a piece of
bank paper or any thin, strong paper should
be used (your local printer will supply this
at moderate cost). It should be consider-
ably larger than the frame itself. Place it
centrally over the master drawing and
trace the details. This is made far easier
if an illuminated glass -topped table is used
as shown in Fig. 8, but this can be an
added luxury, as no doubt the reader at
this stage will be eager to try his hand at
the actual printing. The stencil now
requires cutting. Remember that only the
parts where the paint is required to print
are cut away. With such letters as O's and
A's it will be found that the centres are
loose when cut, these pieces must be care-
fully saved for positioning on the silk later.
When the actual letters are cut out, paint
goes through the silk and forms those letters,

Turnbutton
Squeegee

Main
frame

Paper being
printed

however, if a panel is cut out of
the stencil and the letters them-
selves positioned in this panel paint
surrounds the letters, the letters
themselves being plain paper. This
effect is shown in Fig. 5 in the
word " WILKS." If }cm wish your

printing to appear in two colours, a stencil
must be made for each colour and printed
in two separate workings.

Having cut the stencil, place the master
drawing on to the lays on the base, the
frame resting on the back stops. Place the
stencil over this, positioning the cut-out
portions exactly over the drawing. Lower
the frame carefully and dab glue through
the silk at points all over the stencil, avoid-
ing those parts where the stencil is cut
away. Any glue which accidentally falls on
the open parts must be wiped away as it
would clog the mesh if it were allowed to
set. When fast, raise the frame and fasten
down the edges of the stencil with scotch
tape. The loose parts of the odd letters
must now be fixed to the silk. This is
done either by positioning them on the
master drawing or on the actual silk. Care
should be taken to see that they are firmly
glued as it is very exasperating if these
small pieces come loose when one has

Silk
7N, frame
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started printing. It only remains now to
seal the corners on the upper surface of the
frame all round where the silk and frame
meet. This is to prevent paint from seeping
under the edge of the stencil. The unit is
now ready for printing.

Printing Preparations
Check that everything is ready to hand

and make sure that there is plenty of room
to lay the wet sheets out. Racks are very
handy for this as the sheets must not be
placed one on the other in the wet state.
Once the printing is started it must be con-
tinued until all the sheets you require to be
printed are finished. If one leaves the paint
in the screen for anything more than a few
minutes there is a tendency for the paint
to clog the mesh, resulting in a patchy
print.

Types of Paint
The paints used in the process, and which

Screw or Wood
bo/t

Rubber

Screw eye

Fig. 6.-Squeegee.

are within the scope of the hobbyist, fall
into three classes. They are oil colours,
cellulose lacquers and water colours. Oil
colours are suitable for use on paper, card
and wood, as also are water colours. Cellu-
lose lacquers are suitable for working on
metals and glass. Water colours are little
used to -day but are quite workable if care
is taken in keeping an even consistency. They
must not dry in less than about half an hour;
the addition of a small quantity of glycerine,
molasses, glucose or honey will retard the
drying. Clogging of the silk is more likely
with these water colours than with oils or
lacquers.

The most commonly used paints are oil
colours, thinned with turps to a creamy con-
sistency. The drying is retarded by the
addition of boiled linseed oiL If oil colours
are used for outside work they should be
protected by a coating of varnish (easily
applied by screening) although gloss oil
colours are obtainable. Due to the varnish
content these are rather slow drying and do
not require to be retarded.

Cellulose lacquers give a more permanent
finish and are most suitable for metal signs,
etc., which are likely to be hung outside.
By the nature of their composition they are
very quick drying and must be worked as
quickly as possible. It is, however, pOssible
to retard the drying by adding a little non-

----T.-- Strip shaped
thus

Sheet metal
back

Trough

Fig. 7.-Details of the
washing trough.

drying castor oil or rape -seed.
Cellulose thinners are used with
these paints and also to wash
the screen when the printing is
finished. Paints specially pre-
pared for silk screen printing
are obtainable from your' local
art dealer or from Messrs.
Coates Bros. (Inks) Ltd., Easton
Street, Rosebery A v enu e,
London, W.C.1.

Printing
Having chosen the paint you

are to use it must now be
mixed to a consistency of
cream. If it is applied too

Sheet of glass
or opa/

Fig. 8.-Illuminated tracing table.

thin there will be a tendency for it
to run and -r the stencil, and if too
thick, to clog the silk. Pour a little paint
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at one end of the silk with the frame lowered.
having positioned a sheet in the lays. Take
the squeegee firmly in both hands and draw
the paint over the silk to the other end
making sure that the paint spreads over all
the surface. The first one or two prints may
not be very clear but once the silk is well
soaked, clear prints will result. It is most
important when drawing the squeegee across
the silk to maintain a firm downward
pressure in order to hold the stencil in close
contact with the sheet and to force the paint
through the silk. The sequence of printing
is a steady one. Place a sheet in the lays,
release the prop with the fingers, lower the
frame gently and draw across the squeegee,
keeping a fair amount of paint in the frame.
Lift the frame when the prop will fall into
position. The sheet will be found to be
stuck to the underside of the stencil; gently
pull this away and place carefully aside to
dry, place the next sheet in position and
repeat. On releasing the squeegee, slip the
screweye over the nail on the frame so as to
prevent it falling into the paint.

Do not be disappointed if your first attempt
is not too successful as a certain amount of
practice will be necessary. When the teeth -

Wood dividirmi piece
to depth of Mame

Scotch tape
to seal silk

Fig. 9-Dividing frame to take smaller sheet to
colours to be worked at once.

ing stages have been passed first-class work
on all manner of materials can be produced.

When the complete stock of sheets has
been printed, remove the silk frame from
the main frame. Lay this in a convenient
place and carefully remove the surplus paint.
A paint scraper is best for this but care
must be taken to see that all sharp edges are
removed or torn silk will result. Now proceed
to wash all traces of paint out of the screen
with turps. The stencil and scotch tape are
removed by washing with warm soapy water.
This will serve to further clean the silk. A
useful accessory for the washing of the
screen is the trough assembly shown in
Fig. 7. Do not forget to clean the squeegee
as any paint drying on this will be difficult
to remove.

When one has become proficient it will be
found that by masking off tte frame as shown
in Fig. 9, two colours may 15e worked at once
by using two short squeegees, one for each
colour.

:47t) /Cf

Haemophilia Antidote
AN effective blood clotting agent has been

produced by research workers at, the
Lister Institute of Preventive Medicine.
This will provide an effective antidote to
the blood disorder, haemophilia.

Bridge Mountings in Rubber
INCREASED interest is being shown in the

use of rubber for preventing vibration in
bridges and several designs incorporating

this development have been recently passed
by the Ministry of Transport.

Electronic Eye for Colour Printing
COLOUR printing processes will be greatly

simplified by a new electronic device
known as the H.P.K. Autoscan. This is a
reproduction camera with electronically -con-
trolled light output for scanning coloured
copy and producing colour and tone cor-
rected separation negatives. A great advan-
tage is that no attempt is made to record
unsuitable densities and then correct them
electronically, but a highly sensitive beam
scans the coloured original and the impulses
are recorded directly on to a photographic
plate. Details are available from Hadley
Telephone and Sound Systems, Ltd., 72,
Cape Hill, Smethwick, Birmingham.

enable two

Diffusion Alloys
TECHNOLOGISTS at the Battelle Insti-

tute Ltd. have turned metal sandwiches,
formed by electroplating differing metals on
top of one another, into evenly blended
metal alloys. These diffusion alloys can be
used for metal products which must be
exposed to corrosive environments, such as
very hot gases. The alloys serve as coat-
ings to protect the underlying metal which
may possess the required strength, but lack
high temperature corrosion resistance. The
electroplated layers of metals are heated at
a temperature below the melting point of
both metals when a homogeneous alloy is
formed.

The metals are not melted during this
process,
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WHEREAS most
homes, partic-
ularly in Great

Britain, are today con-
nected to the grid system

of the British Electricity Authority, there are
many isolated homes abroad and some in this
country which have their own generating
plant.

In the past many country houses have
been supplied with electricity by auto-
matic sets, using an engine of petrol or
diesel type in conjunction with storage
accumulators, but this equipment is now
obsolete and has been replaced by fully
automatic engine -driven plant, which
starts when any domestic light or power
point is switched on and stops when the
last light or power point is switched off ;
this kind of plant has completely elimina-
ted storage accumulators, and experience
has proved that it is reliable and
economical.

Any householder who contemplates in-
stalling a private generating plant should
consult his local electrical contractor,
who will be able to give him sound advice
on the most suitable size for his own
particular needs. As an approximate
guide, electrical appliances and lights consume
power which is expressed in watts ; one watt
being one volt multiplied by one ampere and
1,000 watts being 1 kilowatt. It is convenient
to express power requirements in kilowatts,
because generating sets are always rated in
kilowatts. It should be quite simple to calculate
your own needs, with due allowance for possible
extra power demand at peak periods.

Here it is important to remember that all
lights and appliances will never be on at the
same time, and it is reasonable to assume that
it will be necessary to cater for about two-thirds
of the estimated total load. With modern
equipment, it is impossible to overload the
plant to a point which could damage it,
because a circuit breaker will trip and cut off
the current at a predetermined overload. The
machine only runs when light or power is
being used, normal wiring is installed, and
this is equally suitable for use when a mains
supply becomes available.

Moreover, it is only necessary to attend
the plant for refuelling and lubrication, and
these visits can be arranged to suit the house-
holder ; they need not be more frequent than
after 100 hours of use, say every three weeks,
and then only for a few minutes. The equip-
ment will adjust itself to the load within the
rated capacity, both instantly and automatically.

Alternating current at standard voltage is
available, so that radio sets, vacuum cleaners
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A Reliable and Economical Method of
Supplying Electricity in Your Own Home

By ROLT HAMMOND, A.C.G.I., A.M.I.C.E.

and all other appliances can be used, which
normally run on a mains supply. The con-
sumption of electric lights will range from

40 to 100 watts, and a radio set consumes
from 50 to 350 watts ; electric fires make a
heavier power demand, from 500 to 1,500
watts. A vacuum cleaner consumes from 150
to 750 watts and a small electric cooker, hot
plate or grill will require from 500 to 2,000
watts. Consumption of a washing machine
varies from 100 to 250 watts and an electric
kettle will need from 350 to 1,000 watts ; an
iron requires from 250 to 750 watts. These
are the main types of equipment installed in
the average home, but full information about
all this can be obtained from the local electrical
contractor.

Fig it --,-Tvvin-c finder etrol en ine driving genera for

Installing the Plant
Those who live in a remote

place may have to instal the
plant themselves, and the first
essential is to provide a good
foundation of rich concrete, in
which holes are left for the
holding -down bolts ; it is a good
plan to make a jig for these
bolts, and cast them in place
into the block. It is vitally
important that the plant should
be perfectly level on its founda-
tion ; as soon as the concrete
has set, the holding -down bolts
should be tightened again after
the plant has been running for
a few days. A few days should
be allowed to elapse before the
plant is started up, in order to
allow the concrete to set firmly ;
it is a good plan to keep the
concrete wet during this period.

The engine room should be
well ventilated, clean and free
from dust, and the exhaust pipe
must on no account be allowed
to exhaust inside the engine
room. After the plant has
run for about twelve hours, all
cylinder head bolts should be
tightened, and all nuts and

445

studs should be tightened when the engine is
warm, where necessary. Successful operation
depends on regular attention, and the plant
should be kept clean. Starting batteries, when
fitted, must be topped up with distilled water.

Care of Batteries
For export, batteries are shipped uncharged

and sealed ; they must be charged at a battery
service station or garage. Although they need
very little attention, such attention is important,
and the battery should rest on strips of wood,
clear of any moisture on the floor. Dust or
dirt should not be allowed to accumulate,
as this may cause a short circuit between the
cells and discharge the battery. Either pure
distilled water or clean rainwater may be used

for topping up, but neither hard
water nor any water which has come
into contact with metal should be used.

Under normal service, the starting
battery is kept automatically charged,
but the condition of its solution should
be checked periodically with an hydro-
meter, a simple device for measuring
specific gravity. This should never
be done just after adding distilled
water, and the specific gravity of a fully
charged battery must be between
1.270 and 1.290 ; specific gravity below
1.200 indicates a discharged condition.
Gravity readings of all cells should be
about the same, and a difference of
more than 25 points reveals a partial
short circuit in that cell and prompt
attention from an expert is necessary.

If a battery is allowed to stand in a
discharged or semi -discharged state,
sulphate will form on the plates and

Fig. 2.-An Alco diesel -driven alternator set.
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. the battery will soon be useless. If the plant
must stand idle for a week or longer-as when
the householder is away on holiday, forexample
-the battery should be fully charged and the
terminals disconnected from the plant to prevent
it running down because of leakage through
the wiring. There is no danger of the battery
solution freezing, even in the coldest weather.

If the battery should be run down *trough
lack of use, the plant can be started without
it, although from the time that the battery is
disconnected the plant will cease to be auto-
mat ic and must be started each time by the hand
crank. If the engine is cold, it may be necessary
to prime it by moving the fuel lever up and
down a few times.

Care of Generator and Brushes
Care of generator and brushes is extremely

important ; the inside of the generator should
always be free from dirt or grease, and the
brushes must fit well in their holders, free to
move without sticking and yet not so loose
that they will vibrate or get out of alignment.
If brushes are worn and the commutator is
blackened, the latter should be cleaned with
fine sandpaper. A gummy material may
collect on the brushes after a period of service,
when the brushes should be taken from their
holders and cleaned with petrol or carbon tetra-
chloride. The springs should press each brush
against the commutator with equal pressure.

Commutator and brushes are the only com-
ponents of a generator subject to wear ; a clean
well -adjusted commutator has a polish of
mahogany colour. It cannot be emphasised too
often that dirt, oil and water arc highly injur-
ious to any electrical machinery, and that it is
very important to keep the commutator clean.
Never put oil or other lubricant upon it, give it
an occasional wipe with a clean cloth, and if it
gets sticky then clean it with a cloth dipped in
petrol or in carbon tetrachloride. The set
should not be operated until the brushes are
dry, because a spark may ignite the volatile
gas. Slip -rings should be kept as clean and
bright as the commutator, grease cups should be
filled with grease of good quality and screwed
down every six or twelve months, depending
upon the time for which the plant operates.

Twin -cylinder Petrol Engine
Let us now consider some representative

generating plants available today, of various
sizes and outputs. In Fig. 1 we have a compact
plant manufactured by Auto Diesels Ltd.,
Uxbridge, in which the prime mover is an air-
cooled horizontally opposed twin -cylinder
petrol engine, rated at 6 brake horsepower
when running at 1,500 r.p.m. Fuel consump-
tion is 4. pints per hour at full load. Overall
length is 5.5in., the height is 3lin., the width
is 24in. and the weight is 4001h. It is mounted
on a substantial steel bedplate suitable for
bolting down to a foundation block.

Sets made by this firm incorporate a control
panel of special design equipped with relays,
motoring switch and circuit breakers, or rotary
main switch to start the generator within six
seconds of switching on any light or electric
appliance. A safety device is fitted to allow
for failure to start if there is no fuel in the tank,
in that after ten seconds has elapsed without
the engine starting, the starting circuit is auto-
matically switched off. When the last light is
switched off, the control panel automatically
stops the set either by earthing the magneto or
cutting off the fuel. A manual switch is also
provided, so that the automatic equipment
can be isolated and the set started by hand.

Diesel Driven Alternator
The set shown in Fig. 2 is an Alco diesel

driven alternator, manufactured by Arthur
Lyon and Co. (Engineers), Ltd., Stamford,
incorporating a Petters diesel engine with an
output of 2 horsepower giving 11 kilowatts
of electrical energy. This set operates at 230
volts, but other voltages can be supplied if

required. The control panel above the alter-
nator rests on a special anti -vibration mount-
ing, the engine is air-cooled and starts quickly
by hand even in a low temperature.

The fuel tank takes a gallon, sufficient for
eight hours running on full load, but a wall -
mounted tank of greater capacity can be
supplied if required. A substantial cast iron
base -plate is suitable for foundation block
mounting. The set is fully equipped for
completely automatic operation ; it is 42in.
long, 34in. wide and 241in. high. The robust
nature of the equipment is clearly visible from
the illustration.

Typical Engine House
A typical engine house of good design is

shown in Fig. 3, as recommended by A. C.
Morrison (Engineers), Ltd., Loughborough,
who have kindly supplied the author both
with this information and with several practical
hints of considerable value to householders.

Fig. 3.-Layout of
an ideal engine house 't
for a country home Supp4, to -

or farm. house

The generating set should be mounted on a
heavy concrete foundation to eliminate vibra-
tion and reduce noise to a minimum. If the
silencer is buried in the ground as shown, this
will also help to reduce noise. The engine
radiator should face the door or ventilator,
the fuel tank and automatic control panel
should be mounted on the wall, and space
should be provided so that the operator can
have full access to the plant. A drum of fuel
may be placed in the engine house, the wall -
mounted tank being filled by the semi -rotary
hand pump, a very convenient arrangement.

Refrigerators
Household refrigerators and deep freezers-

the latter are now becoming very popular,
especially with farmers-can be operated from
alternating current plants equipped with auto-
matic starting controls, but a word of warning
is necessary. Because of the many additional
hours of operation, which means increased
fuel consumption and running time, use of
such refrigeration equipment may be costly.
Modern washing machines are almost invari-
ably provided with split -phase motors which
draw heavy current from the line during
starting, so that if you intend to use a washing
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machine driven by a split -phase motor (the
manufacturer of the washing machine should
be consulted), no attempt should be made to
operate it with a plant of less than 3 kilowatts
output.

Motor Driven Appliances
It is useful to bear in mind that motors and

motor driven appliances use about twice as
much power when starting as while running ;
thus, in order to ensure that you have adequate
power for starting, provide for double the
watt rating of the motor. To operate two or
more motors at the same time, multiply the
watt rating of the largest motor by two and
add to this the watts required by the smaller
motors whilst running. A split -phase motor
needs about three times more power when
starting than while running, and a capacitor
motor about twice the power for starting
as it needs when running. Universal motors,

Oil drum with
hand pump Louvre

vent

Silencer

7 t

as their name implies, run equally well on
alternating or direct current.

It is a good idea to mount the engine on
vibration controlled mountings, of which,
several makes are available. Cushyfoot
mountings made by Metalastik, Ltd., Leicester,
have been specially designed and developed
for generating sets and are suitable for nearly
all such sets powered by engines running at
1,000 r.p.m. or more.

The Cushyfoot mountings, like all vibration -
controlled mountings, allow the machine
supported to absorb its own vibration by
moving freely, instead of transmitting this
vibration as a pulsating load to floor or foun-
dation. All engines having no primary un-
balance may have these mountings directly
beneath the base and there will be no danger of
excessive movement. Secondary unbalance is
of small consequence.

Plumbing and electrical connections to the
engine should be flexible enough to accommo-
date movement of the mountings without
danger of fracture or transmitted vibration.

Finally, let us emphasise once more the
importance of good maintenance, because
attention to this will pay a rich dividend in a
continuous supply of dependable power.
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Accessories byCARBORUNDUIN
FOR YOUR HOME WORKSHOP POWER TOOLS

SMALL GRINDING WHEELS
Coarse and fine wheels to fit all standard home -
workshop machines are provided in a range of different
grits and bonds for grinding all kinds of materials,
including plastics and high tensile steel.

5' ABRASIVE DISCS
Our 3" coated -paper discs have been specially designed
for home use on handyman's small -power tools.
ALOXITE: abrasives arc provided for light metal -
finishing operations, and garnet abrasive for woodwork-.

re MIMI MIMI IMO MINI Oilli MIN OMB UM Milli 1111.1 111111 111111 111111 11111 SIM OMB 111111 MIMI =IMO MIMI MIMI Olin WM WM IMO

I

I MOUNTED WHEELS AND POINTS
for use with high-speed tools
CARBORUNDUM offer a complete range of mounted
-Wheels and points in standard shapes and sizes. They find
a thousand and one uses for small grinding work and forLi am am me am ma mg um BIM NM =III NM 11111=

ALL THESE ACCESSORIES

SHOULD BE AVAILABLE

WHEREVER SMALL POWER

TOOLS ARE SOLD FOR

HOME USE. IF YOU HAVE

TROUBLE IN GETTING ANY

OF THEM PLEASE WRITE TO

THE CARBORUNDUM

finishing operations in a wide variety of metals and
other materials, ranging from hard steel to plastics. If you
have high-speed tools suitable for these mounted wheels
and points you will find them invaluable.

mom mom mem mom amme me mom MO MEM MEM EMI III OM

Abrasive products by
CARBORUNDUM

COMPANY LIMITED TRAFFORD PARK MANCHESTER 17
PHONE : TRAFFOP,D PARK 238r

Trade Mark
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PROOPS iszayssi.iAltz

BROS. LTD.

GYRO UNIT AND INVERTER
Inverter : 12 volt D.C. input 3 -phase
190 cycle output. (These inverters
can be used successfully as 12 v.
D.C. Motors for Models.)
Gyro Unit : operates on 3 -phase out-
put from Inverter. Peak speed 11,400
r.p.m. Caged. Precision made equip-
ment. These units are ideal for
experimenting and demonstration
purposes. Size : Inverter 4in. x Sin. x
Sin. Gyro 4in. dia. inc. cage. Price
12/6 per pair, plus 3/- p.p.

BENDIX INVERTER
Type 12123-1-A 24 volt D.C. input.
115 volt 3 -phase 400 cycle 5 amp.
Size : 9in. long, 4in. diam. 6in.
high, including connector box and
voltage regulator. Price £4 each,
plus 5/- p.p.

A ROOM -TO -ROOM
TELEPHONE
Ideal for two-way conversation,
house - to - garage or internal
communication.

*No batteries required.
*No soldering required.
*Just connect it up and it works.
The set consists of 2 high -
q uality microphone/receivers
(new and boxed) and 15 yards of
twin wire.

Complete for 8/6
plus 1'6 postage.

HEATER ELEMENTS
230 volt 500 watts. Size 'NM.
long, Ilin. wide, 5/16in. deep.
This unit is totally enclosed and
could be termed a Black Heater.
Flanges turned up at either end
drilled for lin. clearance makes easy
fixing. Superb Element for heating
greenhouses, the Home (preventing
fr..Tzing), etc. Price 5,'- each, post
paid.
MINATURE SPIRIT LEVELS
Sealed in 5/16in. x x lin. aluminium
case. Accurately ground base with
two hole fixing. Ideal for tripods,
instruments or fixing to straight-
edge or anything requiring indication
of true level. Price 1,-, post paid.

I NVERTERS
Miniature 3 -phase (ex -compass unit)
24 volt input with 17 volt 3 -phase,
400 c/s output. These have been
used by model makers as motors
and are known as the " 5/- Motor."
Will run quite successfully on 12 volts.
5/-, plus 2/ -
CARBON HAND MICRO-
PHONE
Type 3 with lead. New and boxed.
7/6 each plus 1!- post.
NICKEL IRON CELLS
1.2 volt. size 34:in. x 2./in. x lin.,
untilled 5/- each, plus 1/- p.p.
RELAYS
Sensitive Single Pole change -over
2,000 ohm Coil. 10 volt D.C.
Mounted on insulated base 2)in. x
21in. x lin. American manufacture.
New and boxed. Price 12/6 p.p.
4 -pole change -over. Miniature Relay
200 coil. 24-27 volt D.C. Size :
14in. x 14in. x 1 in. American manu-
facture. Price 7 '6 p.p.

BOOST GAUGES
2in. dia., suitable after minor adjust-
ment as car induction manifold
meter 2/6 p.p.

PROOPS
BROS., LTD.,

Dept. M, 52, Tottenham Court Rd.,
London, W.I. LANgham 0141

Hours : 9 a.m.-6 p.m. incl. Sats, Early
closing Thursday.

Genuinely offered
at half the actual
cost price! A superb 110
Per cent. heavy double tex
Lure waterproof motor
cyclists' coat, popular lawn
shade, extra long. The
Rolls-Royce of them all.
Often imitated but never
equalled - for goodness'
sake get the real thing
now while you have a
chance. Genuine Brand
New Es -Army Dispatch Riders' coat. Sizes
36-42, only 84.10.0. Post, etc.. 3/-, or sent for
£1 deposit, balance by 91ortnightly payments
of Bilk 44 & 40 10;- extra. New Officers' D.R.
Boots. Sizes : 5, 6. 7, 12 & 13, 42;-. post 206.
LISTS_ BINOCULARS. ETC., TERMS.

a)EADQUARTER and

A WX41001104,
&NO alit ME
errinc Breaking Point'

Genuine Corn a
held service tele-
phone communica-
tion wire on a drum.
Rustless as' it is
PVC covered.
Numerous uses in-
clude fencing gar-
dens and fields,
baling goods and heavy parcels, tough
suspension lines for all purposes. Use
instead of rOPing-ficater, stronger andalmost everlasting. Fixes almost any-
thing. An essential article to have atouf
the place. 1,000 yard drum, terrific
breaking point, only 8/110., carriage, etc.
316. Case of 6 carriage free. A Government -
surplus article that must have cost pounds
to make, and our price is cheaper than
string ! Send quickly. LISTS CLOTHING.
WATCHES. TARPAULINS, ETC.. TERMS.

C ENERAL SUPPLIES LTD.
(DEPT. PMC 20), 196-200, COLDHARBOUR LANE, LOUGHBOROUGH
!UNCTION, LONDON, S.E.S. Open all Saturday I p.m. Wednesday

MAKE MONEY - making casts

with VINAMOLD
A grand spare -time occupation

WITHOUT any previous experience you can mass.
produce any object, from a chessman to a candlestick,
statuette or model ship, in plaster, resin, concrete, etc.

. with " VINAMOLD" the flexible mould that gives
the BEST results. Easy to work, can be used over and
over again. Needs NO special equipment, provides a -
profitable and enjoyable spare -time occupation with
minimum outlay.

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

VINATEX LTD. (Dept. P.M.3), CARSHALTON, SURREY

JOHNSON

With the Johnson Print -a -Snap pack you can make
prints of the family's favourite pictures in a few
minutes. No special skill is needed and you can
work in any dimly -lit room. You use your own
negatives, new or old, and you'll be astounded at
the wonderful results you get. Costing only 3/6,
post free, the Print -a -Snap pack contains full
instructions, printing paper, chemicals and all you
need to make 16 2'. x dlin. prints or 24 2J, x
prints. Printing snap -shots at home is a fascinating
and rewarding pastime and is the first big step
towards taking up photography as a serious hobby.
Why not start TODAY.

ONLY
3i6

POST FREE

Complete the coupon below, send it off with
a postal order for 3/6 and you will get this
amazing photographic kit plus a FREE
BOOKLET on developing and printing, and
a Johnson Outfits Leaflet.

BY RETURN POST !
TO: Johnsons of Hendon Ltd. (Dept. 20), Hendon Way, London, N.W.4

Please forward by return of post the Print -a -Snap Pack for 2 x 31in.
or 24 x 21in. negatives (ring round size required). plus your FREE
BOOKLET on photographic printing, and the Johnson Outfits Leaflet

NAME

ADDRESS

(Block capitals please)
I enclose P.O. for 3/6 (made out to Johnsons of Hendon Ltd. and. crossed & Co.).
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GALPIN'S
ELECTRICAL STORES

408 HIGH STREET, LEWISHAM
S.E.13.

Tel.: Lee Green 0309. Nr. Lewisham
Hospital.

TERMS : CASH WITH ORDER
(No C.O.D.)

All Goods sent on 7 days' approval
against cash.

P.M. EXTENSION SPEAKERS, 8in.,
3 ohm coil, in first-class condition, 10,C,
post 1/6.

EX -GOVT. ROTARY CONVERTORS
24 volts D.C. Input 50 volts 50 cycles, 1

phase at 450 watts. OUTPUT (complete
with Step Up Transformer) from 50 volts to
230 volts, f13/10/- each or CONVERTOR
only f9/10/- each.

EX -NAVAL ROTARY CONVERTORS
110 volts D.C. Input. Output 230 volts 50
cycles I phase 250 watts capable of 50 per
cent. overload, in good condition, guaran-
teed weight approx. 110 lb., E13/10/- each.

I H.P. D.C. MOTORS, 110 volts, 3,000
r.p.m., new, large size, 35/- ; starters to
suit N.V.R., 25/-.

MAGSL1P motors, 50 volts A.C., large
size, as new, 8/6. P./P. 1/6. TRANS-

, MITTER TYPE, 3in., 15/- P./F.

THREE PHASE TRANSFORMER. Not
auto, 110 v., 400 v., 2 kW, New, E25.

LARGE METER movements, fairly low
F.S.D. average 6 in, deflection, very high
quality, 7/6. P./P. 1/6.

MOVING COIL meters, all 2 to 3 in.
dia., damaged cases or glasses, 3 for 10/-,
guaranteed one sound meter ; 6 for 18/-,
two sound meters, no junk, all are, or
suitable for, M/A meters.
MAINS TRANSFORMERS all 200/250
volts primaries (New) Heavy duty Output
combination of 0/6/12/18/24/30/36 volts 4/5
amps , 38/6 each. Ditto 6/8 amps., 51/6 each.
Ditto lb amps. Output, 75/- each. Another
with combination of 0/6/12/18/24 volts 6/8
amps., 51/6 each. Ditto 10/12 amps., 58/6
each. Ditto 25/30 amps. Output, 85/- each.

MEDIUM SPOT WELDER TRANS.
FORMERS, Input 200/250 volts. OUTPUT
combination of 0/2/1/6/8/10/12 volts at
50/70 amps., £6/7/6 each. Ditto 120/150
amps. Output, E8/10/- each.

ELECTRIC LIGHT or POWER CREDIT
METERS, 10 amp. load, 25/- ; 20 amp
load, 47/6 ; 30 amp. load, 57/6. All carriage
paid.

PREPAYMENT II- SLOT METERS. Set
at 2d. per unit. 10 amp, load, E4/2/6 ; 20
amp. load, f5/2/6 each. Carriage paid,
Fully guaranteed,

PREPAYMENT METERS, 6d. slot only.
Set at 4d. per unit. 5 amp. load only, 50/ -
each. Carriage paid.

AUTO WOUND Voltage changer
TRANSFORMERS. Tapped 0/110/2001
230/250 volts 200 watts, 48/6 each ; 350
watts, 57/6 each ; 500 watts, 76/6 each ;
1,000 watts, E6/5/- each : 1,500 watts,
£8/S/ -each ; 3,000 watts, i17/10/..

FILM PROJECTORS, 35 mm. silent and
sound, with lens, f35. Buyer collects.
Please call. Good film for cutting, size 53 in.

free.

ROTARY

ft., 7/6. 51 in. x 4 ft., 12/6. Both post

ROTARY CONVERTORS. Input 24
volts D.C. Output 50 or 100 volts A.C. 500
cycles 1 phase at 300 watts, L8/10/- each,

SELENIUM RECTIFIERS. Full wave,
bridge connected, 6 or 12 v. output,
21 amps., 15/6 ; 4 amps., 251- ; Transformers
to suit either, 25/-.
EX NAVAL TWIN FLARE MOVING
COIL SPEAKERS. 10 watt, 451-.

Any TRANSFORMERS made to order
within 7 days from date of order,
Numerous other ;terns in stock. Please
ask for quotation.

Clients in Eire & Northern Ireland, please
ask for quotation as to carriage charges.
The above charges only apply to England.
Open all day Saturday. Splendid odd

bargains for visitors.
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Designs, Hints and Tips for Making Small Scale Waterline Models
THE kind of model to be dealt with is

that known as a waterline model, i.e.,
built up solid above the load Water line,

and stuck down to a surface representing the
sea and made to quite a miniature scale, say,
either molt. to tin. or twice that size (5oft.
to tin.). Any scale larger than the 5oft.
would not be worth while until either a
showcase size or a working model was reached,
in both of which cases the vessel would have
a complete hull and no longer be a -waterline
model. The advantage if modelling above the
waterline only and mounting on a " sea," is
that an " all around " picture of what a
vessel looks like as you normally see it afloat

A
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wood and to protect the fingers. The rest
should never be more than I/ 16in. from the
glasspaper.

The grade of glasspaper is important : for
fine cutting and accurate work a sheet of
" No. t " is preferable to any coarser grade.
The coarser the glasspaper the quicker it will
cut, but on the other hand the rougher will

300 400
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scale of zooft. to tin., could be a full gin.
thick. Cut to the transferred line with
either a fretsaw or with a chisel. Then
finish the sides accurately to the outline on
the glasspaper wheel. Next, with the chisel
pare down to form the sheer : this will run
from gin. full at the bow, 7/32in. amidships
to 9/32in. at the stern. Then cut and add,
sticking them with adhesive, all the small
pieces of wood, each one being made of
simple shape and, where they are at the same
level, joined up by glueing. The semi-
circular pieces are thin and will be formed in
Bristol board. Small circular pieces can be of
Bristol board or be formed by making a

of wood and then cutting off
discs with a
razor blade.

The turrets
can be cut
from wood,
drilled for
the guns, and

round stick
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1 1 t
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Fig. i.-H.M.S. Vanguard drawn to a scale of looft. to lin. (For modelling looft: to tin., redraw ',rd larger.)

is obtained and, moreover, a number of
vessels can be shown on the same sheet of
water.

Materials
The materials required for construction of

models to either molt. or 5oft. scale will be
both alike in their nature, though generally
the latter will call for twice the thickness of
the tooft. scale. These materials are wood
and Bristol board, some good quality paper,
such as writing paper, cartridge paper, wire
of different kinds and gauges. In addition
there will be paints, of which artists' tube
colours will be the best.

A lathe will not be necessary, so that this
is one of the few kinds of model which can
be made with just a few hand tools, consisting
of a Mn. bevel -edged chisel, a small adjustable
Sin. plane, a penknife, a small soldering
iron and, if possible, a small electric motor,
on the shaft of which the reader will fix a
disc of wood having a surface which will run
true and will have a disc of glasspaper glued
to the face.

This motor will require to be fixed and to
have a rest close up to the glasspaper. The
rest should have its top edge planed straight
and true and stand dead square with the
glasspaper disc. Then when it becomes
necessary to square up a small wooden part
of, say, a superstructure, all that is necessary
is to place it on the rest, lightly press it against
the glasspaper to get one surface true, turn
it over and with the trued surface down upon
the rest do the second surface ; turn it down
again and do the third surface and so on until
the whole block is true. When the glasspaper
is new the cutting will be rapid. Care should
be taken not to put too much pressure on the

be the lines on the surface of the wood.
Besides the foregoing list of tools a small

vice will be advisable and a piece of lin.
plate glass on which to cut the Bristol board.
A steel rule about 12in. long for use as a
straightedge in cutting and lastly a very small
drawing -board and tee -square will be
required.
Modelling H.M.S. Vanguard

The prototype vessel, drawn in Fig. I, is
about as complicated as any. There are so
many little parts to be made and put on that
if the reader
can reproduce
this he can
make any
waterline
model. T h e
full size vessel
has an overall
length of
8 14 f t . 4in.
and a beam of
io7ft. 6in. She
was designed
by Sir Stanley
Goodall, was
laid down in1941and
completed in
1946 by John
Brown & Co., Ltd., at Clydebank. She
carries eight t5in. guns and other smaller
armament. Her speed is 29 knots, or over,
per hour.

Commence by cutting out the hull. To do
this accurately draw the outline on paper and
then transfer it, by means of carbon paper, to
the wood which, if the model is to be to the

1-a.1

serted in the
holes. Alter-
natively,
they can be
made up,

each turret being formed of three or four
pieces of Bristol board, one of the pieces
being notched out to form recesses in which
the guns will be glued. In the smaller turrets
the guns can be made of fine wire. The masts
will be of thicker wire or they can be made
from dressmakers' pins. These masts would
be best made by soldering the separate pieces

together, but they can have
each leg deeply inserted into
the wood and be brought
together at their tops, every -

0 25 7550 100
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Fig. 2.-H.M.S. Agincourt drawn to a scale of iooft. to lin.

300
1

3651

thing else being cemented in place. There is
not much to add on the mizzen mast beyond
two tiny bits of Bristol board, but on the fore-
mast there is a topmast beside a large platform
of Bristol board. It would be advisable to let
the topmast go through the platform and the
whole be embedded in the glue.

The two funnels can be of thin aluminium

14_
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tubing slightly flattened or they can be made
from paper, rolled into a tube around a
wooden core, glued and then drawn off the
core. In the latter case let the paper be long
enough to go around about three times and
finish up on the forward side. The whole
model should be given a coat of shellac
varnish made of brown lac flakes dissolved
in methylated spirit and when
this is dry the painting can be
done. The pigment will consist
of a mixture of flake white with
lamp black, and this should be
thinned with turpentine. It
will probably be necessary to
give two coats.

A Destroyer Model
Fig. 2 shows a destroyer of

the latest class, the Agincourt.
The only points about this
calling for comment are in con-
nection with the hull and the
mast. There is no sheer, or
none worth mentioning, aft of
the mast, so make it by using a
3'32in.-thick piece and add on
for the forward portion an additional
layer of the same thickness, thus making
the forward end 3,'16in. thick. Then,
paring this down very slightly, put the
necessary sheer upon it.

0 25 5°
I

and Co. Ltd., of Clydebank. The Media
made her first voyage just before the Parthia,
so the Parthia was the later completed vessel.
A model of the Media was described in our
October, 1956, issue.

75 /00 200

Fig. 4.-A model
of the Parthia's
sister ship Media.

The mast is a latticed steel structure and
the only way to reproduce this is to cut either
a bit of glass on a piece of celluloid from a
set square, file it dead square with a slight
taper, polish it and paint all the cross lines
on it, including the vertical ones at the angles.
Do this with a very fine brush or pen. If you
use glass for the mast you will have to cut a
slip about 3/32in. wide off the straight edge
of a piece which is of about the correct
thickness. Let the glass thickness lie
parallel with the centre line and the cut can
then be made so as to show the taper in a
broadside view. The Agincourt has a length
of approximately 365ft. with a displacement
of 2,3cto tons. Paint all over as in the
Vanguard.

Modelling the Parthia
As an example of a modern liner for

modelling the Cunard White Star ship the
Parthia is shown in Fig. 3. She has a length
overall of 534ft. and beam of loft. She was
built by Harland and Wolff of Belfast and
completed on February 25, 1947. Her
speed is 17 knots and she has, beside cargo,
accommodation for 25o first class passengers.
She has a sister ship the Media, by John Brown

300

534

Fig. 3.-The Parthia drawn to a scale of tooft.
to sin.

Reepleeell
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For the hull use a Jin. piece of wood and
this should be increased to 5/16in. at the
forecastle by an extra /i6in. and still further
increased at the extreme bows to jjin. by a

400 soo'
I r

" Colour Photography for the Amateur," by
M. Lillington Hall. Iso pages. Illustrated.
21S. net. Published by George Newnes
Ltd., Tower House, Southampton Street,
London, W.C.2.

IT is the rapidly increasing popularity of
colour photography which inspired the

author to produce this comprehensive book
on the subject. It should be understood by
the beginner, but is written primarily for
those with some experience of monochrome
photography. The principles of colour
photography are dealt with in the opening-
chapters and then the types of -film avail-
able. A section on the vital factors of
exposure and colour rendering is followed
by practical advice on taking coloured
photographs by daylight, indoor light and
flashlight, both indoors and out. Three
chapters on processing colour materials
precede the final chapter, which describes
the apparatus available for viewing trans-
parencies. The book contains eight colour

tiny bit at the point, as shown in Fig. 3.
The superstructure can be of at least three
layers of either thin wood or thicker than
normal Bristol board. One piece of wood
comes next to the hull, then a piece of four -
sheet Bristol board, then another piece of
either wood or cardboard, next a piece of thin
Bristol board and finally a much narrower
plate of wood which will bring the level up
to Iirt. above the deck. The rest of the super-
structure consists of little pieces. Note that
the funnel, which can be either of metal or of
paper, is mounted upon a rectangular base.
As the funnel is only slightly flattened, metal
tubing- of tin. diameter can be used.

The cranes are formed from dressmaker's
pins, each pin having the head filed flat and
filed nearly away. The crane jibs are of tinned
iron florists' wire. The model should be
painted the Cunard White Star standard
colours : black and white for hull and super-
structure and a funnel having a vermilion
shaft with a black top. The insides of the
ventilators are also vermilion. The ventilators
are best formed by filing pins to shape and
sticking tiny discs of cardboard on the side.
The adhesive can be allowed to flow around
the pin and this .small disc, and this will
form a key to hold the disc in place. Fig. 4
is a photograph of the Parthia's sister ship
the Media, as modelled for John Brown and
Co. Ltd., by Bassett-Lowke Ltd. It is
reproduced here as a guide for details.

plates, 65 illustrations and 34 tables, many
of which were specially prepared by prac-
tical experiment. -

"-The Gilwell Camp Fire Book," edited by
John Thurman and Rex Hazlewood. 557
pages. 12s. 6d. net. Published by
C. Arthur Pearson, Ltd., Tower House,
Southampton Street, London, W.C.2.
THIS book is subtitled " Songs and Yells

from Fifty Years of Scouting," and this
is an adequate summing up of its contents.
The songs are very varied, ranging from
one that was a popular song a few years
back to community songs and some others
that are seldom seen in print. Included,
too, are songs from abroad, rounds and
novelty numbers, every one being suitable
for an evening's entertainment round the
camp fire. The tunes are also given to
many of th:,. songs.

Correction
We regret that in our review of the
S-peedicut Manual of Screw Thread Tools,"

in our,,, April .issue, the price was wrongly
given. The correct price is 25s.



June, 1957 NEWNES PRACTICAL MECHANICS

Industry and Commerce offer their best poszs to those with the qualifications-
appointments that will bring personal satisfaction, good money, status and security. As part of a
modern industrial organisation, we have skilled knowledge of what is required and the best means
of training personnel for present day and future requirements. We specialise also in teaching for
hobbies, new interests or part-time occupations in any of the subjects listed below. Write to us
to -day for further information. There is no obligation of any kind.

451

Part
of the E.M.I.
Factories at Hayes,
England, occupying over 150 acres.

The only Home Study College

operated by a world-wide

manufacturing organisation

INSTITUTES

PERSONAL & INDIVIDUAL TRAINING IN -
Accountancy Draughtsmanship Mathematics Engineering
Advertising Economics M.C.A. Licences Salesmanship
Aeronautical Eng. Electrical Eng. Mechanical Eng. Secretaryship
A.R.B. Licences Electrical Metallurgy Shorthand &Art (Fashion, IIlus- Installations Motor Eng. Typing
Crating, Humorous) Electronics Painting &
Automobile Eng. Electronic Decorating Short Story
Banking Draughtsmanship Photography Writing
Book-keeping Eng. Drawing P.M.G. Certs. Short Wave Radio
Building Export Police Sound Recording
Business General Certificate Production Eng. & Reproductian

Management of Education Production Telecommunica-
Carpentry Heating & Planning tions
Chemistry Ventilation Eng. Radar Television
City & Guilds High Speed Radio Time & Motion

Exams Oil Engines Radio Amateurs Study
Civil Service Industrial Admin. (C&G) Licence Tracing
Commercial Jig & Tool Design Radio & Television Welding

Subjects Journalism Servicing Workshop Practice
Commercial Languages Refrigeration Workshop

Art & Drawing Management Sales Management Management
Customs Officer Maintenance Eng. Sanitary and many others
Also courses for GENERAL CERTIFICATE OF EDUCATION. A.M.I.H.8.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.Serv.Cert., R.S.A. Certs., etc.

231
Courses with PRACTICAL EQUIPMENT

in RADIO  TELEVISION MECHANICS

CHEMISTRY ELECTRICITY  DRAUGHTSMANSHIP

PHOTOGRAPHY, etc., etc.

COURSES FROM 15/- PER MONTH

POST THIS TODAY
I Please send, without obligation, your FREE brochure,
I E.M.I. INSTITUTES, Dept. I 44K, London, W.4.

NAME AGE
(if under 21)

ADDRESS

; am interested in the toliowmg subject(s) with, without equipment.

We she not worry you with personal visits. (JUNE, 57i

BLOCK CAPS
PLEASE

IC92

-Part o/ Afaiater;:t Voice:" Narcooiphoite, etc., etc.
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12 MONTHS' GUARANTEE ON LATEST
RECTANGULAR TV. TUBES

IT' £7.10.0 14' £5.10.0
We are now able to offer this wonderful guarantee. 6 months' full replacement and
6 months' progressive. Made possible only by the improved quality of our tubes.
Carr. and ins., 15/6. Remember, all our valves are guaranteed for 90 days.

CONVERT YOUR 9", 10" and 12" to 14", 15" or 17"
Oar pamphlet is FREE and on many sets it costs only the tube to give you these giant
pictures. SPECIAL OFFER 14", 15" and 16" tubes, £5. Perfect -see them working in
our shop.

12" TV. TUBES £6
Shortage may cause delay. Enquire first. We may have alternati ve and can tell you delay,
if any. 15/6 carr. arid ins. on all tubas.

TV CHASSIS UNITS
SOUND AND VISION STRIPS, 35/6. Tested working. Complete
vision strip LESS valves. FREE drawing. P. & P. 3/6. LF.s 16.5-19.4 Mks.
POWER PACK, 39/6., R.F. E.H.T. unit. 7kV. Tested working. LESS valves.
FREE drawing. Ins. and carr.,
TIME BASE, 25/6. Tested working. Complete with focus coil. LESS valves.
FREE drawing. P. & 13. 3/6.

8" P.M. SPEAKERS, 8/9. Stocks cannot last. Have you had all that you
may require 1 Complete with dp. trans., 13/-, p. & p. 1/9.
V.H.F. 1125 SET, 7/9. This little set is a V.H.F. receiver. Requires some
modification to put it into service. Complete with valves. P. & P. 2/3.
V.H.F. 1466 RECEIVER, 27/6. Ex-W.D. New condition. 6 valves. Receives
TV. sound and amateurs 30.5-40 Mc/s. I.F. 7 Mc/s. FREE drawing, Carr. & ins., 4/6.
Dial Drive Tuning.
COIL PACKS, 3/9. 3 bind including pair 465 1.F.s, 2 -gang condenser and
printed dial (similar drawing free). P. & P. 2/3.
TRANSFORMERS, 3/9. 350-0-350 v.83 m.A. 4 v. 4 v. heaters.Prim. 200-250 v.
P. & P. 2/9.

MAINS TRANS, 5/9.
Post 2/9.
MAINS TRANS, 3/9. 350-0-350 v. ao mA, 12 v. 4 v. heaters. Prim. 103-2.50 v,
Ideal auto -trans. Post 2/9,
O.P. TRANS, 1/3. Salvage guaranteed. Std. 2-5 ohms. Post 9d. 20 for El.
P. & P. 5/6.

350-0-350 v. 80 mA, 6 v. 5 v. heaters. Prim. 200-250 v.

TV. CHASSIS 79/6
Complete chassis by famous manfr. Easily converted to I.T.A. R.F. E.H.T. unit included
A.C. s'het. 3 separate units (power, s/vision, Obese interconnected), 8" P.M. speaker
and drawings FREE with each order. I.F.s 16.5-19.5 M/cc, ; Carr. and ins., 10/6.
Drawing, 2/6.

ARGOSY
PUSH PULL R/GRAM

CHASSIS 139/6
8 valve latest models. 3 w/band and gram
switched. Over 10 watts output. Full tone
range, 4 control knobs. Size 12" x 71" as 71".
LESS valves. Carr. and ins., 5/6.

ARGOSY RADIOGRAM CHASSIS 99/6
6 valve. Latest models. 3 w/band and gram switched. Well over 4 watts output.
4 control knobs including full cone range. A beautiful chassis.[ Size 12" x 71" x 71".
LESS valves. Drawings FREE with order or 3/6. Ins., carr., 5/6.

14" TV. CHASSIS £13.19.6
Complete with tube and speaker. Modified
ready working. Fully guaranteed far 3

months. These are demonstrated to personal
callers. LESS valves. As above with 5 of the
valves, E15.19.6. Or with all the valves,
L19.19.6. Some delay on the latter. Ins.,
cler.. incl. tuba, 25/-. Fitted with famous
turret tuner, 53/- extra, please state B.B.C.
channel (& 1.T.A. channel if turret required).

17" TUBE RECTANGULAR
on adapted chassis

LESS valves, 19.19.6. With 5 of the valves, E21. I 7.6 or complete with all valves E25.19.6.
Plus 25/- Ins., carr., incl. tube. Drawings FREE with order or 3/6.
TV. AERIALS, 25/6. For all I.T.A. and F.M. Channels. 3 element type for
outdoor or loft. At half their original price. P. & P. 2/6.
CO -AX CABLE, 6d. yard. Cut to any length. Good quality. P. & P. on
20 yds. 1/6. 45/- per 100 yds. P. & P. 3/6.
12' TV. MASKS, 1/9. New, rubber, must dear. Space required. P. & P. 1/9,

DUKE & CO.
Liverpool Street -Manor Park Stations 10 mins.

(P.M.), 621'623, ROMFORD ROAD,
MANOR PARK, E.12.

GRA 6677-8, 2791
FREE CATALOGUE.

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. Tools
Drills, Taps, Dies, Screws, Etc.
Formica, Perspex, Pegboard, Faxolin, Ebonite, Curtain Rail and Rod, Adhesives,
Etc. and many ocher 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. 8)
ta SPRINGBRIDGE ROAD, EALING, W.5

Phone : EALing 2215
2 MINS. EALING BROADWAY STATION, OPPOSITE BENTALLS

SAVE ON` REPAIRS WITH

GICA3 F I RE
Kit 1-18/6 Kit 11-28/6 Kit 111-33/6

Postage 2/ -
Kits for Cars, etr., £9-10-0, £15-10-0,

£20-10-0

These kits carry a comprehensive range of
materials, with full instructions to suit all
forms of car body repairs and model making.
"Glass Reinforced Plastics" Booklet, I.9 inc. postage

WESTPOLE MOTORS LTD.
Westpole Avenue, Cockfosters, Barnet, Herts, 13arnet 3615 & 9474.

BUBBLE SEXTANTS MK. IX.. BM and AM with
averaging mechanism

A very recent and improved pattern weighing only 4) lbs.
and fitted with double eyepiece. Original cost over £100.

in good working order 67,6 Post
Olsred at 2/6

few in imperfect co,ditoo, ovailoble at 37 5

ASTRO COMPASS
These instruments have been in great
demand for conversion to Dumpy

levels. The horizontal and vertical scales are graduated
in degrees, and levelling is by means of the
three screw tribrach. BRAND NEW and
complete in fitted case. 23'62
Every purchase covered by our guarantee of Satisfaction or full
refund,"or W3 will gladly submit on approval. Catalogue on request.

CHARLES FRANK
67-73 SALTMARKET, GLASGOW, C.1
Telephone Bell 2106/7 (Established 1907) Telegrams : "Binacam," Glasgow

THE ULTRA LENS AIDS PRODUCTION
This unequalled
electric magnifier
is of the most
modeve design
and has proved
its extreme
and sustained
usefulness to
countless indus-
trial firms en-
gaged on minute
examination of sur-
faces of every con-
ceivable object.

The ULTRA LENS is used ex-
tensively in collieries, foundries,
electricity works, tool shops,
forges, motor works, and practically every
branch of the engineering trade. Librarians
use it for reading Micro -Films.

Write today for full particulars and price list to

THE ULTRA LENS COMPANY

Whether you are manufacturing, buyingorselling,
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

04us focus. The focus is
al ways perfect.The ULTRA

LENS achieves
a six -fold

magni-
fication

in abrill-
ixetly-

lit field
which is

shadowleas.

Tel. : TRAfalgar 2055

17c, Oxendon Street,
London, S.W.I.
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A Fascinating Variation for
the Kite -flying Enthusiast

THE two obvious necessities for taking
aerial photographs with a kite are a
suitable camera and a kite of sufficient

size to carry it aloft; one 6ft. high is
suggested.

Making the Kite
Four 6ft. bamboo, canes, as straight as

possible, and six shorter lengths, for cross
pieces, about 4ft. 6in. long, are required.
Nine yards of calico or some lightweight
tent cloth will serve for the covering material.
It is advisable that the cloth should be
closely woven, to hold the wind, otherwise
it will be necessary to give it a coat of
aeroplane dope after the kite is made. Some
thin string or wire for staying the framework
and at least 6o yards of good strong cord
are required. The best kind of cord is that
sold at fishing shops and ship -chandlers for
conger eel fishing, etc.

The heading sketch shows the shape of
the kite and main details of construction.
Seam the covering material first in two parts
for top and bottom, making sure that the
join is absolutely square. Assemble the
struts next and a knowledge of lashing will
be found useful here. Rigidity is ensured
by diagonal struts (the six 4ft. 6in. lengths)
braced between the uprights at each end and
in the centre. The framework should be
strengthened so that a camera may be
mounted on the central axis of the kite, that
is, approximately pointing down the string.
Different types of camera will require differ-
ent mountings and ingenuity must be used,
but in all cases the centre of the kite will be
found the most suitable place, because here
the movement is at a minimum when flying.

E

Fig. r. -A method of arranging the shutter
mechanism. A-Actuating arm ; B-Shutter
release ; C-Wedge ; D-Release string ;

E-Tensioning elastic.
Flying the Kite

Before the camera is mounted in the kite
it will be advisable to have a little flying
practice. The cord should be attached to
one corner of the kite in an irregular Y
formation so that the ground strain is applied
just above the centre axis of the kite.
Different wind velocities seem to demand
different flying angles and the matter is one
for experiment.

0.1.1116.104..11.01,0411..,4 ...1111...411.1..f

A Special Section for the I

j JUNIOR READER
114*.aa.eimi,nvattwor.varvii....os..krair.sareiwvita.ww.,....tait

A team of four is essential for handling
the kite. It should be remembered that a

of this size has a very great pulling
power, and if the cord became tangled round
someone's neck there could be unpleasant
results. Two members of the team should
concentrate on the " take off " of the kite.
They hold it firmly by the outer ribs so that
they may run a short distance with it before
throwing it up. At least 4o yards of cord
is laid along the ground at a small angle to
the direction of the wind. The " pilot " who
holds the cord and manipulates the flight of
the kite is advised to wear a pair of old
gloves. -The fourth member of the party
will supervise the paying out of cord and
prevent any tangling of that which lies on
the ground.

The great point to remember in flying a
big kite is that it is not really flying when
you have to run along with the string. One
should try to rise above treacherous ground
currents at the first attempt, and if the kite
will not remain in the air at a height bf
zooft. the wind is probably not strong
enough for flying. When you are certain
that you know how to " take off " and how
to make a good landing, which can only be
achieved with practice, you may mount your
camera in the kite. It is advisable to arrange
the mounting in such a way that the struts
project a little farther than the camera, thus
avoiding damage in the event of a crash.
Working the Shutter of the Camera

There are various ways of releasing the
shutter of the camera. The best way is to
have the shutter released by a separate and
lighter string, operated from the ground. If
the shutter of the camera is operated by
simply pressing down a button, a very easy
device can be arranged as shown in Fig. x.
A short wooden arm is pivoted across the
top of the camera and a downward move-
ment provided by a few turns of elastic
round the camera. The arm is held in
position by a wedge, which when removed
causes the arm to drop on the button and
work the shutter. This idea can be adapted
to suit most types of camera and the idea
is shown diagrammatically in Fig. a.

The lighter string is secured to the wedge
and it will be found useful to leave a short
loop on this string, and then fasten it to
the framework by two turns of cotton thread.
This prevents a premature release of the
shutter, which may be caused by the kite
tugging on a gusty day. It is also useful to
prevent any jarring of the camera at the
moment of exposure, for when the string
is pulled from the ground the first action is
to break the thread, and in the fraction of
a second before the wedge is pulled clear
the kite has time to recover from the twitch.

When taking your aerial photographs it
should be the duty of those responsible for
" throwing " the kite to unwind and keep an
eye on the exposure release string. It must
be kept clear of tree tops or obstructions,
and should be paid out fairly slackly. In
fact a team of four will have their work cut
out to watch every detail and make a
successful photograph. The member of a
party detailed to make the exposure must
watch his opportunity. When he feels that
the camera is pointing at the object to be
taken, and a little practice will make him
expert at this, he will watch the kite, pulling
his string when he is sure of steady flight.
He will be surprised at the amount of pull
required, but when he secs the end of the
string fluttering down from the kite he will
know that the exposure has been made.

MASTERING MORSE
By the Editor of

PRACTICAL MECHANICS

This handbook, written with special regard for service
requirements, will enable even the beginner rapidly
to become proficient in sending and receiving.

I I Of all Bookrelters. or by post 1,2 from
GEORGE NEWNES, LTD. (Book Dept.),

net Tower House, Southampton Street,
London, W C.2

net

tl
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An Ingenious Toy on Which the Horses Go
Up and Down as They Go Round

ABASEBOARD about rein. square has
fixed to its centre an upright spindle
made from a long nail, as shown at

N in Figs. t and 2.
The two cotton reels A and B and the

M

Carying bare. p Spinclle.IV.

Half cotton
ree1C

Cotton A
reels.

E.

Loose
flep.41.

Gummed tape. E.

Screstfl

Propelling corcl.

Winding cord.

Staple&

Base boerd.

Thus, if the cotton
reels are held stationary,
the carrying bar can only
revolve in one direction,
namely, so that the screw

H strikes
the loose
flap from

S*040 Olobk.P the back

Fig. r.-Details of the working arrangements.

half cotton
together as
spindle.

To C is fixed a screw H, the head of which
is filed flat on each side so that if one looks
at it from above it appearseas if the head is
missing. This can be seen from the end
elevation in Fig. x.

The carrying bar is provided with a hole
for the spindle to slip through so that it is

reel C in Fig. I are glued
shown and placed over the

Base board. - Hole for string

Fig. 2.-The stationary
cardboard cylinder and

how it is attached.

Upright

and pushes
it away from the stop block.

About an inch away from
the cotton reels is fixed an
upright piece of wood D in
which are two holes K and K.
It is held in position by a
bracket and four screws. The
staple S is fixed about tin.
away from D. Each cotton
reel has a length of string or
cord attached to it. On one
side it is wound round in a
clockwise direction and on the
other it is wound in an anti-
clockwise direction.

Thus if the string on one
is pulled the string on the
other will wind up. Each
string is passed through one
of the holes in the wooden

and then through the staple.

The Cardboard Cylinder
The cardboard cylinder shown in Fig. 3

has a number of slots cut in it and being
fixed to the carrying bar is intended to
revolve. It fits loosely over another slightly
smaller but stationary cardboard cylinder
shown in Fig. 2, which is fixed to the base-
board by means of the tags A, B and C.

Fig. 3.-The outer slotted
cylinder.

supported by the cotton reels and is free to
revolve. On the underside of the carrying
bar about fin. above the head of the screw,
is fixed a stop block (P).

The Carrying Bar '

Between the stop block and the carrying
bar is fixed a piece of gummed tape E. One
end of the gummed tape overlaps the stop
block and is stuck to the loose flap M, which
reaches down level with the screw head.

Fig. 4.-How the roof
cone is shapeindg.before bend -

The upper rim of the smaller cylinder is
cut in a wavy fashion like a switchback, as
shown, in the sketch, the tops of the waves
reaching to about the middle of the slots
in the larger cylinders.

Any number of horses required can he
traced from Fig. 6 on flat cardboard and then
cut out. Fig 5 shows how they are fixed on
the roundabout. The wire, which is bent as
shown and attached with the aid of gummed
tape, is inserted through out of the slots in

June, 1957

the large cylinder, and fits over the rim of
the cylinder inside.

A nut or similar object is attached to the
end of the wire to act as a balance weight.

As the large cylinder revolves, the wire
resting on the wavy rim of the cylinder inside
will go up and down carrying the horse with
it.

Small nut For balance

Fig. 5.-How the figures are attached to the
roundabout. The outer, slotted cylinder is not

shown.

A single piece of paper cut as shown in
Fig. 4 is made into a roof of the roundabout
by sticking the tag D over F.

The cone is fixed on top of the large
cylinder by bending the tags A, B and C and
sticking them inside the rim. Cylinder and
cone are the same diameter.

Paint the roundabout carefully in bright
colours.

Fig. 6.-The horses can
be traced from this
sketch or others devised

if preferred.
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The pre -paid charge for small advertisements is 6d. per word, with box number 1/6 extra (minimum order 6/-). Advertisements,
together with remittance, should be sent to the Advertisement Director, PRACTICAL MECHANICS. Tower House. Southampton

Street. London, W.C.2, for insertion in the next available issue.
HANDICRAFTS

SWISS MUSICAL BOX MOVE -
MEETS, only 14/9, post free.

Wonderful selection of tunes. S.A.E.
for tunes list. Swisscross. Dept.
V.116, Winifred Rd., COnIsdon,
Surrey.

JEWELLERY
WE CAN SAVE YOU POUNDS !
NEWEST DESIGNS. EASY TO
MAKE. NO TOOLS REQUIRED.

UNBEATABLE FOR PRICE,
QUALITY, AND SERVICE.

SIMPLE INSTRUCTIONS AND A
FULLY ILLUS. CATALOGUE THAT
YOU CAN UNDERSTAND. SEND

6d. IN STAMPS NOW.

FRANCIS & CO., Dept. 3,
28 Russell Street,

MIDDLESBROUGH.

ATARQUETRY. If interested write
em- for particulars to Secretary,
Marquetry Society of Great Britain,
7. Malfort Rd., Camberwell. London,
S.E.5.

WOODWORKING
- WOODWORKING MACHINES, all

cast-iron constructed. Complete
Saw Benches, 71n., £4/15/- ; 8in.,
£5/10/- ; 10in., complete motorised,
£30. Planers, 5in., £12; Bowl Turn-
ing Heads, £4; with Sin. Saw Tables,
£7/10/ -* Lathes, £7/10/-; Combina-
tion Lathes, £10/10/-. Motors,
Pulleys, Belts, etc. 12 months'
written and money refund guarantee.
4d. stamp for illustrated booklet.
James Inns (Engineers), Marshall
St.. Nottingham.

ARE YOU LOOKING FOR A
RELIABLE FIRM for Timber.

Plywood, Wallboards. Veneered Ply-
wood ? Call at our warehouse or
send s.a.e. for price lists. N. Gerver,
2/10, Marc Street, London, E.8 (near
Cambridge Heath 1E.R.) station).
(AMHerst 5887.)

STOP!
Before buying that woodworking machine
it will pay you to sea the Myblo range.
Sawbenches, Planers, Bindsaws, stocked

by many leading tool merchants.
Write for lists or better still call in for a
demonstration. We know we can interest

you.

P. BLOOD & CO.,
ARCH STREET, RUGELEY, STAFFS.

WOOD LATHES, Motors, Jig Saws,
Planers, Circular Saw Blades,

Saw Spindles 'and Benches, Turning
Tools, etc. New illustrated literature.
price list, extended credit terms now
available, price 6d. )stamps, please).
D. Arundel & Co.. Mills Drive, Earn -
don Road, Newark, Notts.

SAWBENCHER, bin. to Min., from
£6 ; motorised, £19 ; Petrol

Portable Benches, £39 ; Multi -
Purpose Sawbenches, Planing
Machines. Saw Spindle Assemblies
for any size saw from 37/6. Motors,
Engines, Blades. Bearings, Pulleys,
Belts ; deferred terms. Send 1/6 for
handbook - catalogue. List free.
Beverley Products, Sturton-le-Steeple,
51, Notts.

HOLIDAY
ACCOMMODATION

rrOURING HOLIDAYS. " Bed and
Breakfast in South & South-

West England "-1957. Wonderful
new enlarged edition describing
recommended Inns, Hotels, Farms,
Guest Houses, etc. Features include
Garages, Places of Historical Interest,
Suggested. Routes, Maps and Illus-
trations. 3/6 (postage 3d.). Herald
Handbooks, 3. Teevan Road, Croydon.

FOR SALE
HOUSE SERVICE METERS, credit

and prepayment ; available
from stock. Universal Electrical,
221, City Road, London, E.C.1.

Nuts, Bolts,Screws,
Washers, Rivets, etc., in stock.
Engineers' Haberdashery. Send s.a.e.
for latest list. Whiston (Dept.
PMS), New Mills, Stockport.

CILASS FIBRE car bodies. sidecars,- boats, models, trial unit, 13/9.
Glass Cloth for wooden boat repairs,
trial lot 26/3, or quotation for any
surface area. Polyester Resin
Embedments, biological. botanical
and metallurgical mounts. beautiful
water white castings, impregnate
porous metal castings, trial unit.
11/3. Epoxy Resin, the best resin
for metal car body, mudguards,
wheel -arch and frame repairs, trial
unit 12/6. Burst pipes and tanks
With glass cloth and tape 12/-. Trial
Units for all purposes, each contain-
ing free mixing and dispensing
equipment and information sheets.
Epoxy Paint, waterproof, heat resis-
tant porcelain finish for baths,
kitchen walls, hardboard, etc., 14/ -
pint. with Catalyst. white, black or
clear. Information Sheets on glass
fibre technique, list with price list,
stamp, please. " Business Man's
Guide to the Glass Fibre Technique,"
15/-. post free, 81 pages. Glass Fibre
Experts with units for all purposes
are Silver Dee Plastics. Des A4
Hartington, Staveley, Chesterfield,
Derbyshire. Part post 1/- on units,
please.

RUBBER MOULDS for Plastic Or-
naments from 1/- each. New

illustrated catalogue 9d. Moulding
compound for mould making 8/6 per
lb. Metal toy casting moulds front
3/- each ; s.a.e. for list. F. W.
Nathan, 69, St. Mark's Road, Han -
well. London, W.7.

GRAINING BY TRANSFER, oak.
walnut, etc. Samples 1/- ;

complete range. : roll 17/4.
P.M.. Bishop, 20, Clarendon Road,
Jersey, C.I.

" rilERSPEX " for all purposes,
ciear or coloured dials, discs.

engraving. Denny. 15, Netherweod
Road. W.14. ISHE 1426, 5152.)

QLITTING SAWS. H.S.S. 2jin.,
"3 3M., 3 for 10/- ; Carving Tools,
set 12. 39/-. p. and p. 2/- . Motorised
Saw Bench. 6in. rise and fall, saw
complete, £12/10/- ; Carborundum
Tool Stones to square, 6 5/,
P. and p., 9d. All tools on easy pay-
ment terms. List 6d. Mibro Equip-
ments Ltd., 79-81, Derby Road,
Nottingham.

LENSES, Prisms, L516 and other
Projector Spares, Electrical and

Instrument Spares. Latest lists now
ready. Exhausted office boy draped
over red-hot duplicator feebly
demands time -and -a -half and sug-
gests 6d. per list. Stamps or P.O.
-the can't count anyway!). Burgess
Lane & Company. Thornton Works,
Thornton Avenue, Chiswick,. W.4.
(CHI 5752.)

COMPRESSORS for sale, single
cylinder, approx. ljin. b., ljin. s.,

good condition, 7/6 each, post 3/ -extra. James Refrigeration Limited,
57. Trafalgar St., Sheffield.  (Phone:
21666.1

XIIFIRORS and AcCessories for
1V -I- amateurs' telescopes. S.A.E.
for lists and free plans and instruc-
tions for 4in. reflecting telescope.
Seren Astronomical Mirrors; 12,
Jeymer Drive, Greenford, Middx.

BETTER VALUE HOSEPIPE ! ! !

Compare samples. Long lasting
plastic, 60ft., lin. bore, green, 21/6,
120ft.. 43/- ; also longer lengths ;black (thinner), 19/6 and 39/- car-
riage paid. Highest quality. Samples
free. Greens, 712, Albert St., Lytham.
ELECTRIC TOOLS, B, & D. Wolf.

We have a number of genuine
shop soiled electric tools, new,unused and guaranteed, which weare ' offering at a greatly reducedprice. Please send for full list with
prices. S. Tyzack & Son Ltd., 341-
345, Old Street. London, E.C.1,

100,000,000

SAW REPAIRS
SAW SERVICE BY POST : Circular
)-- saws set and sharpened 5d. per
inch diameter ; tensioned, set and
sharpened, ad, per inch ; recut, 1/3
per inch. Minimum charge per saw,
2/6. (Prices include return postage.)
48 -hour postal service. Cash with
order. J. A. Fowle Dept. C), 18-22,
Bell Street, London. N.W.I. (Estab-
lished 1840.)

ELECTRICAL
ALL TYPES OF ELECTRICAL

GOODS at extremely competi-
tive prices. e.g.. 5 amp. Twin Cable,
48/- 100 yards : Lampholders, 7/-
doz. ; 5ft. Battens. 51/6 ; quality and
immediate despatch guaranteed.
Request list. Jaylow Supplies. 93,
Fairholt Road, London. N.16. (Te;e-
phone: Stamford Hill 4384.)
I/RAND NEW guaranteed Electric
-11-0 Motors at lowest prices. a h.p.
to 1 h.p. Ball Bearings, single-phase
and three-phase; also Bench
Grinders and Polishers. Ask for
trade discounts. Gill, 48, High
Street, Brighton, Sussex.

BRAND NEW
BROOKS ELECTRIC MOTORS
Single Phase, h.p. 1,425 r.p.m. ET. 5.0,

h.p. 3,000 r.p.m. E9. 5.0.
I h.p. 3,000 r.p.m. E10.10.0.

Fully guaranteed by makers, approval
against cash. Carriage paid mainland. State
voltage, FREE. A Three -step " V " Pulley

with each motor.
P. BLOOD & CO.,

ARCH STREET, RUGELEY, STAFFS.

MODEL ELECTRIC MOTORS.
Amazingly powerful and econo-

mical. Minim° " 9/6, " Maximo "
13/6. post paid, 3 to 6v and 3 to 9v.
speed 4/5.000 r.p.m., size lain. x
lain. weight. lioz. Drives: Boat
Propellers, 1M. and lain.' Aero-
plane, 5in. and Sin. Model Elec-
tric Motors Dept. E). " High-
land." AlkringtOn Green, Middleton,
Manchester.

SPARES. REPAIRS, REWINDS.
(-- Replacement Armatures and
Fields for most Vacs. and Drills.
Emergency Rewinding Service to
30 h.p. iivailable. Hodson (Croydon)
Ltd., 75A, George Street, Croydon,
Surrey.

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.
I EARN to be a Watch and Clock
-1-4 Repairer in your spare time and
earn extra money at home. We can
supply everything you need at
unbeatable prices, including instruc-
tional books, Swiss watchmakers'
tools, watches, watch and clock
movements, lathes, cleaning machines,
all spare parts for watches and
clocks, etc. We also have a fine
selection of musical box movements
and kits. Send 9d. P.O. for bumper
bargain catalogue. The Watch-
makers Supply Company (Dept.
P.M.), Carterton, Oxford.

WATCHMAKERS : Use genuine
replacement parts. Catalogues

of Tools, Parts, etc.. free, T. G.
Loader, Dept. B., Milstone Rd.,
Carterton, Oxford.

TOOLS
"END S.A.E. for Free LiSts : New

"3 Twist Drills, Taps, Dies,
Reamers. Thread Chaser, Bolts, etc.,
at bargain prices. King, 152, Half-
way Street, Sidcup, Kent.

HOME BOAT BUILDING
BUILD YOUR OWN BOAT or

Canoe. Plans or Kits for easy
assembly. Stamp for details from :
Wyvern Boats (M), Milborne Port,
Sherborne. Dorset.

HOBBIES
1110Y Sc GAME MANUFACTURE.

The world's first journal
specifically devoted to the manufac-
ture of toys, games, sports equip-
ment and amusement novelties.
Annual subscription £11101-. Speci-
men copy 2/6. Techniiiiew Pub-
lications Ltd., .125, Oxford Street,
London, W.1.
.[AKING YOUR OWN ? Tele-

scopes, Enlargers, Projectors
or, in fact, anything using lenses.
Then get our booklets How to Use
Ex -Gov. Lenses & Prisms," price 2/6
ea. Comprehensive lists of optical.
radio and scientific equipment free
for s.a.e. H. W. English. Rayleigh
Rd.. Hutton, Brentwood, Essex.

ALUMINIUM LAUNCH HULLS.
20in., 3/9 ; 16in.. 2/6 ; postage

1/4. CIockwork Motors (German).
4/6 and 3/3, postage 9d. Ship Plans
and Fittings. List al, 3d. Class -
ford's, 89, Cambridge Street. Glas-
gow, C.3..
ILLUSTRATED CATALOGUE NO. 13,

containing over 450 items of
Government Surp:us and Model
Radio Control Equipment, 2/- post
free. Refunded on purchase of goods;
2/6 overseas seamail. Arthur Sallis
Radio Control. Ltd., 93, North Road.
Brighton. (Phone: 25866.)

FIBREGLASS

BONDAGLASS FOR
Fl BREGLASS

REPAIRS TO RUSTED CAR BODYWORK
WINGS, WHEEL ARCHES, BOOTS, ETC.
MADE EASILY & CHEAPLY AT HOME
WITHOUT SPECIAL EQUIPMENT
FOR EXAMPLE: AMPLE MATERIAL TO
REPAIR TWO BADLY RUSTED DOORS: -
1 Bondaglass Car Repair Kit ... 13 . 9

1 Bondafiller Handypack (for
finishing) 6 . 6

Post and Packing 1 . 6
21 ,13

OR SEND S.A.E. FOR FREE HOW -TO -DO -IT
INFORMATION, PRICE LIST, ETC.

BONDAGLASS Ltd. (Dept.S)
40A PARSONS MEAD, W. CROYDON

PATENTS
PATENTING Services. Advice.

Qualified agent. C. L. Browne,
114, Greenhayes Ave., Banstead,
Surrey.

SITUATIONS VACANT
A A.M.Brit.I.R.E., City

,01-- and Guilds, etc..on No Pass-No Fee " terms. ver 95% suc-
cesses. For details of Exams and
courses in all branches of Engineer-
ing. Building, etc., write for 144 -page
Handbook - Free. B.I.E.T. (Dept.
967B), 29, Wright's Lane, London,
W.8.

EDUCATIONAL
AIERCHANT NAVY Radio Officer

Cadet Training School. World
travel and adventure overseas.
Brook's Bar, Manchester.

IEARN IT- AS YOU DO pro -
.a -e vide practical equipment com-
bined with instruction in Radio.
Television. Electricity, Mechanics,
Chemistry, Photography, etc. Write
for full details to E.M.I. Institutes.
Dept. PM47, London, W.4.

hREE ! Brochure giving details of
Home Study Training in Radio,

Television, and all branches of Elec-
tronics. Courses for the Hobby
Enthusiast or for those aiming at
the A.M.Brit.I.R.E., City and Guilds.
R.T.E.B., and other Professional
examinations. Train with the college
operated by Britain's largest Elec-
tronics Organisation. Moderate fees.
Write to E.M.I. Institutes, Dept.
PM28, London, W.4.

(Continued on next page)
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R. G. W. ELECTRICS

STOCKTAKING BARGAINS
This unrepeatable offer consists
of Grade 1 goods only.

Meters by Ferranti and Weston etc.
0-5 milliamperes D.C., 10/,
-9-150 volts D.C. waterproof, 12(8.
0-.5 amperes R.F., 7/6.
0-4 amps D.C.. 9:6.
0-25 amps D.C., 12/6.
All new and boxed. Moving Coil.

Car Cable 40/0076. Permanoid Insulated.
.040. 25 yards, 51- ; 100 Yards. 17!3.

Selenium Rectifiers. Full Wave.
24 v. I am .. 6:3.
36 v. 1 amp.. 10;-.
24 v. 8 amp., 35 -.
12 v. 2 amp., 8/3.
12 v. 4 amp., 12;6.
12 v. 8 amp., 22/6.
160 v. ll amp., 25:-.

Hoff Wane
400 V. 1 amp., 20/-.

Aerial Tuning Units with
0-350 mA. Ammeter. 161,

Rotary Transform:1.
24 v. D.C. in 180 v. out. 17/0.

All post free from :-

R.G.W. ELECTRICS,
164, High Street,
Brentford, Midd.

RATCHET & REVOLUTION
COUNTERS

Patent,'d

PLEASE ASK
FOR

CATALOGUE
Instrument Division

B. & F. CARTER
& Co., Ltd., Belton 5

ELECTRIC WELDING PLANT
NEW ARC WELDING SETS by lead-
ing makers. Examples : 85 Amps. Output,
£23.10 ; 100 Amps. Output, L27.10 ; 160
Amps. Output, E34; 200 Amps. Output, £40.
NEW SPOT WELDERS -Portable from

L2S ; Pedal -operated from £55.
ELECTRIC CARBON WELDING
SETS for Sheet Metal and Motor Body
Work, E8.16.6.
All available for 220/250v. S.P., 400/440v.,

or any other A.C. supply voltage.
Prompt Quotations to Overseas Enquirers.

EXPORT PACKING AND SHIPPING.
Freight, Insurance, Customs and Banking

formalities attended to.
CATALOGUE of New, Surplus and Second -
Hand Electric Welding Plant for stamp.
HARMSWORTH, TOWNLEY & CO.

Jordan Street, Knott Mill,
MANCHESTER IS.

MODEL BOATS
Plans : Kits : Engines : Etc.

4d. in stamps for Lists.

LAWRENCE MODEL SHOP
106, LAWRENCE ROAD,

LIVERPOOL, 15.

THE CEMENT THAT LIVESsze
The greatest advance in modern times. An
entirely new CRYSTAL CLEAR adhesive that=
STICKS ALMOST ANYTHING TO ANYTHING,111
and never becomes brittle.

1

s PLASTIC MI
- ----- 1.1

I CEMENT tgr
mmi

Tnbes 116. Tins 14a. 8;6, -1-pr. 66, 1 -pt. 12/.. M
TURNBRIDGE LTD., LONDON, S.W.17 (fist. 1922)0

(Contintted from previous page)
PHOTOGRAPHY

ENLARGER and Camera Bellows
supplied.; also fitted. Beers. St.

Cuthbert's Road, Derby.

PHOTO -ENLARGER Castings and
Bellows, for 35mm., 21in. x 21in.,

21in. x 3 lin., 35/- per set; s.a.e. for
details. V. J. Cottle, 84A, Chaplin
Road, Easton, Bristol, 5.

MISCELLANEOUS
rrHE BENDELLE CHART solves
-s- bend allowance problems and
slide ruse type calculations. 7/6, post
free. Whittaker Enterprises, 233,
Pear Tree Avenue, Bitterne, South-
ampton.

DUBBER MOULDS for Plaster
Ornaments, Wallplaques, etc.

Sample and list, 4/11; trade en-
quiries invited. Castmoulds (Dept.
M), 43'45, Waller St., Hull.
AQUALUNG and Compressor Equip-

ment, Ballra ces and Mis-
cellaneous Items. Lists 2d. Pryce,
157, Malden Road, Cheam.

91,000 PIANISTS
have learned to play the piano beautifully

with the aid of my POSTAL
lessons. Everything is so
clearly explained that,
even if you do not know a
note, you will. with only
half an hour's practice
each day, become a pro -

(gent pianist 1n 9-12 months.
Ordinary music : no freakish
methods. My class is seldom less
than Zell° pupils. I have taught
over 91,575 and I CAN TEACH
YOU, Free Book and advice. Say

if Beginner, Mod. or Adv.
Mr. H. BECKER,
58, The Ilan,
Centurion Rani.
Brighton, Susses.

" 'ORTUNES IN FORMULAS." 900 -
page American book of formulse.

American technical hobby and other
books covering every interest. Stamp
for lists. Herga Ltd. (Dept. P2).
Hastings.
jj UILD YOUR OWN REFRIGERA-
x, TOR, all components available
at reasonable prices. Frigidaire
flowing cold units, £5 ; small units,
Kelvina tor, etc.,£4 ; h.p. heavy
duty Motors, 3 ; Chrome Cabinet
fittings, new. £1 ; money back guar-
antee ; s.a.e. for list and schematic
diagram. Wheelhouse, 13, Bell Road,
Hounslow. (Phone: Hounslow 8749.)

SUPERTONIC SUNLAMPS, listed
£7/10/-; 80/-; s.a.e. brochure.

Scientific Products, Dept. I, CleveleyS,
Lancs.

INVENTORS. -Send s.a.e. for-11par-ticulars of our service for profit-
ably developing and marketing your
Invention. Kelsey & Partners, Wood-
lands. Stroud. Glos.

METWOOD
1 FOR

Complete range of Swiss Musical
Movements and Box Kits.

Movements by THORENS AND
REUGE of Switzerland ranging from
I tune, 18 teeth -3 tunes/72 teeth.

Trade Enquiries Invited.
POST TODAY:
I. S.A.E. for list of Movements and

Boxes.
2. P.O. 9d. illust. Catalogue and List

(9d. returned on lit order).
3. P.O. 1'6 for Catalogue, lists and

plan of how to make your own
Musical Box.

METWOOD ACCESSORIES (PM.6),
65 Chinch Street. Wolverton, Bucks.

(Importers and Manufacturers)

PARKER'S SHEET METAL FOLDING
MACHINES. HEAVY VICE MODELS
No. I (illustrated) Capacity. IS gauge

mild steel x 31t. wide.

No. 2. Capacity. IS gauge

mild steel x 2ft. wide.

No. 3. Capacity. 16 gauge
mild steel x 18in. wide.
End folding attach-
ments for Radio
Chassis, Tray or
Box making,
are supplied
if required.

3k. model, weight 5616., E6/51-,
carr. 10/, 2ft. model, weight

2216., 65/-. 18in, model,
weight 1816., 65/-, carr. on

small models 4/-. If with
attachments, 5/6.

Attachment
angle for 3ft.,
3/6 per ft. Small
models 2/- per
foot.

Machines guaronteed. Send for details.

A. B. PARKER
WHEATCROFT WORKS, WELLINGTON
STREET, BATLEY, YORKS. Tel.: Batley 426

PORTABLE

TEST

PANEL
for workshop or
students' use.
Two separate mov-
ing coil meters for
voltage, current and
resistance easure-
ment. In wooden
case with metal front
and test prods.

Ranges (AC & DC)
0 - 30mA
0 - 10v, 0 - 25v
0 - 500v

- 10,000 ohms
Size 81" x 51" x 2+"
light and portable.

Cash £6 (Inc. Pon Oks.)or E2 down
& S monthly instalments of LI.

Order now from :-
EMI Institutes, Dept. TP144, London, WA

IC.87

SCHOOL CRAFT DRAWINGS
Fully dimensioned working drawings
specially designed and printed on single
sheets for use in SCHOOL WORKSHOPS.

Send for details to :

SCHOOL TECHNICAL SERVICES,
(Dept. P111.1), Labrador Bay, Torquay,

Devon

ROGERS .340Nevano.
5in. Rubber Sanders. an. drive. 51 -
Abrasive Discs. 5in. Ass'td. doz.... 3i6
Terminal Blocks. 12 -way ...
Transformers. 6/12v. 20 amps. -43816
Motorised Pumps ... ...I69/-
Thread Gauges. 28 arms ... 419
1Vhitysorth Screws. 194 Ass'td 519
H.S. Drills. 12 Assorted, to 48 ... 416
Fibre Washers. 144 Assorted ... 3/6
Meter Rectifiers. A.C. to D.C. ... 3/9
Self Tap Screws. 100 Assorted ... 3; -
CopperCopper Rivets, 12 doz. Assorted ... 1.4
Saw Bench Tops, with ball race

spindle, pulley, etc., 18in. x 10in. 5216
Rectifiers. 6/12 v. at 6 amps. ... 18/ -
Meters. 0-15 v. or 0-25 volts MU.... 10.6
Air Jacks. 51n. stroke ... ...17/6
Boost Gauges for Car Use ... 6/9
Winker Units. 6 or 12 volt ... 616
Circular Saws, 61n. 11/6; 7in. 13:8, etc.
Races, Belts, Valves, Pulleys, Pumps,

etc.
May we send our free list of hundreds of

interesting items'? Stamp please.

AUTOMATIC (TIME) SWITCHES
New and reconditioned 15 day clock-

work and electric switches
from 35/.

Send S.A.E. for illustrated details to
DONOHOE (TIMERS)

GEORGE STREET, NORTH SHIELDS,
NORTHUMBERLAND

UNRIVALLED IN ITS CLASS
The E.W. 21 in. a 10 in. lathe. Model
"A" plain lathe, 81514/-. Fully convert-
ible to back gear and screwcuttIng. Let
us quote you. We specialise in this
lathe and can still offer best credit
terms. All accessories from stock.

Lists, etc., S.A.E.
OUTBOARD CLUTCH -BRAKE

Price £5/19:'-. or 19:- Deposit and five
instalments of £1. Carriage and Packing
extra. Fits on any Motor Shaft 1/2 in. or
5/8 in. dia. up to 3.4 h.p. This unit when
fitted in place of normal Pulley on
Motor Shaft saves continual starting
and stopping of Motor. Suitable for
Lathes, Shapers, and other Machine
Toots. Details S.A.E.
3/Bin. HIGH-SPEED SENSITIVE
POWER BENCH DRILLING

MACHINE
Price £6.10'- net, carriage and packing
extra, or 10/- Deposit and six monthly
payments of £1. (S.A.E.) for specification
and descriptive pamphlet.
* COMPARE OUR PRICES !*

DRILL SETS
Carbon Twist. Drill Sets. 29 pieces
1/16' to 12" a 64ths. Complete with
metal stand, 47.6 or five payments
of 101-.
High Speed Twist Drills as above with
stand, £5 15s. or six payments of £1.
High Speed Twist Drills numbered
1-60, 60 pieces, 33 15s. or four payments
of £1.
High Speed Twist Drills, letters A -Z.
26 pieces, 25 Ss. or five payments of
£1 3s.
S. High Speed Twist Drills. 13 in metal
box from 116" to 1/4", 16/6 -
Auger Bits in wallet reduced shank to
fit 1/4" chuck. 1/4", 5/16", 3/8", 7/16",
fir, 111-.
Chrome Vanadium. 13 in wallet from
1/16' to 114",716.
Orders over £1 Post Free. Send S.A.E.
for complete list of Drill Sets.
WANSTEAD SUPPLY CO.
30 The Broadway, Woodford Green,

Essex

41A 2,11G Eti
11'0111 £33 or

111 down.

Pak' I ABLE
BUILDING
CATALOGUE

08 pages

SHEDS from
611.5.0 or 45/ -

down.

P ULTRY
GREENHOUSES HOUSES from
nom £21.5.0 or £'7.19.6 or

85/- down. 32/- down.
Also Aviaries, Birdrooms, Pigeon Lofts,
Greenhouse Heaters, ladders, etc.

EASY TERMS.
PARK LINES, LTI). (Dept. 28).
717-719,6es en sistersIlit,1,01nIon.N.15

CHEMISTRY APPARATUS
Send 3d. stamp for

COMPLETE PRICE LIST

BECK

Booklets :
" I Aperl-
meats " 1/2

"Formulae
dt Tables"

112

Post Paid.

(Scientific Dept. A)
60 HIGH STREET

Stoke Newington, London, N.16

PORTASS LATHES
DIRECT PERSONAL SERVICE
LARGE DISCOUNT FOR CASH

NO INTEREST CHARGED
for easy terms.

CAN ANYONE DO BETTER ?
I '- for Lists, please. Dept. P.M.

BUTTERMERE WKS., Sheffield, 8

SPARKS' DATA SHEETS
Constructional Plans of Guaranteed

and Tested Radio Designs.

A.C. SHORT WAVE
4 -VALVE T.R.F. Rx.

Cathode -Coupled Regen. Super -Sensitive.
Send S.A.E. for Release Date & Full Spec.
L. ORMOND SPARKS (IVI)

Valley Road, Corte Castle, Dorset
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THE JUNIOR CHEMIST
No. 7.-Some Interesting Nitrogen Compounds

Jr
is a curious fact that, although nitrogen
is an inert, uninteresting gas, its com-
pounds are exceedingly active. So

active, indeed, are nitrates and nitro -
compounds that they form a source of
modern high explosives-this is in contrast
to nitrogen gas, which forms 78 per cent.
of the atmosphere which we breathe, and.
which in itself will neither burn nor support
combustion.

You can prepare nitrogen gas quite easily
by heating ammonium nitrate in a test tube
and collecting the gas given off. It is not
a very exciting or interesting experiment.
Nitrogen is, of course, essential for plant
life, and chemical fertilisers consist usually
of nitrates, which supplement the nitrogen
supply in the soil when this is considered
weak.

The amateur chemist will see in his
laboratory many useful nitrogen com-
pounds : ammonia, nitric acid and potassium
nitrate (saltpetre), for instance, and he may
use these as a starting point in the prepara-
tion of other compounds.

How to Make Nitric Acid
When electrical discharge is

passed through the atmospheric air the
intense heat causes a union of the nitrogen
and oxygen present. The gas formed, called
nitric oxide, on cooling, undergoes a trans-
formation, and when passed into water
forms a nitric acid. In this way small
quantities of the acid are yielded during a
thunderstorm. In Norway large quanti-
ties of acid are manufactured by means
of the electrical power, but there is
a more convenient method of manufacture
which you may adopt in your laboratory.
The chemicals required are saltpetre and
strong sulphuric acid. The apparatus
required is quite elementary : a Bunsen
burner, tripod, gauze, two flasks and a

length of tubing. Bend the tube as shown
in Fig. r and pass it through a conk which
will fit one of the flasks. In this flask place
about an ounce of saltpetre and two ounces
of the strong sulphuric acid, and arrange
your apparatus as shown in Fig. t,
with the delivery tube beneath the surface
of about three inches of water in the receiv-
ing flask, which is in turn surrounded by
water in the bowl. Apply gentle heat until
all reaction in the generating flask is
finished. The gas liberated and which
passes down the delivery tube into the
water is nitric acid. With the water it
forms a solution which may be concentrated
if necessary by heating until fumes are
evolved.

Experiments with Nitric Acid
If the above instructions have been care-

fully carried out you should have a good
yield of strong nitric acid with which to
perform several interesting experiments.

Making Sulphuric Acid
By boiling a small piece of sulphur with

nitric acid in a test tube you can make
sulphuric acid. This is not the commercial
way of manufacturing vitriol, but it is an
interesting laboratory experiment.

Fire Without Matches
Experiments of this type are

always popular, and with patience
and luck one can secure a good blaze
using nitric acid. Dry sawdust liberally
sprinkled with the strong acid will, under
favourable conditions;take.fire spontaneously.

Ammonia from Nitric Acid
In earlier experiments you have obtained

hydrogen gas by the interaction of a com-
mon acid and scrap zinc, but this cannot
be accomplished when nitric acid is used.
Dilute a little nitric acid with about ten
times as much water and add several pieces
of scrap zinc so that the metal is in excess.
Warm very gently and notice the strong
smell of ammonia which develops. In this
experiment an acid unexpectedly gives off
powerful alkaline vapours.

A Brown Fog
Drop a few pieces of scrap copper into

457

washed and dried. In its dried state it is
known as pyroxylin. In appearance it
resembles cotton -wool, but it is harsh to
the touch and inflammable, although' not
explosive like gun -cotton, which is, of course,
more completely nitrated on account of pro-
longed immersion in the acid bath. Apart
from its use as a skin application, collodion
has been used as a " dope " for loudspeaker
cones and aeroplane wings.

Laughing Gas
To make laughing gas you require a small

quantity of ammonium nitrate. This you
can make by cautiously neutralising nitric
acid with ammonia, evaporating the result-
ing solution down to about one-third its
original bulk and then allowing it to cool.
Crystals of ammonium nitrate separate
when the solution is cold and these can be
dried on blotting paper.

Place a few of the crystals in a large
test tube (a boiling tube is preferable) and
heat them very gently. The crystals fuse
and decompose (too much heat makes them
decompose violently) and presently the
sweetish smell of nitrous oxide or " laugh-
ing gas " will be noticed. This gas be-

haves some-
what similarly
to oxygen in
several res-
pects. Try the
effects of in-serting
a glowing
splinter o f
wood into the
mouth of the
tube. The
wood relights
and burns

as brilliantly as it would

Receiving
containing

Fig. r.-The arrangement for making nitric acid.

a test tube containing nitric acid and warm.
Dense brown fumes with a choking smell
pour forth and create a miniature smoke
screen. If your nitric acid is sufficiently
strong you can make lightning paper-
well known as a parlour firework. Mix
very cautiously three parts of strong
sulphuric acid and one part of nitric acid.
In this mixture soak for several hours sheets
of filter paper. Remove the papers, wash
them thoroughly, and allow to dry slowly.
Examination of the dried sheets will reveal
the fact that the nature of the paper is
completely altered ; it is in fact a nitrated
cellulose almost identical with gun -cotton,
which is made in the same manner, using
cotton wool instead of paper. If a light
be applied to your nitrated paper, it will
burn instantly and completely with a flash
which is quite startling.

How Surgical Collodion is Made
A mixture of equal parts of strong nitric

and sulphuric acids is made and cotton wool
is immersed ;n it for three minutes. At the
end of this time the cotton -wool is removed,

brilliantly-almost
in oxygen.
Smoke Screen

If you have any ammonium nitrate left
from the last experiment you can use it to
make a smoke screen such as is used (on a
larger scale, of course) in warfare. Care-
fully powder the ammonium nitrate and mix
it with as much zinc dust or fine zinc filings.
Form a little of this powder into a cone and
ignite the tip with a match. The cone
burns, giving off a dense white smoke which,
in a still atmosphere, will render visibility
well nigh impossible.

flask
water

Model Boat Building
6th Edition

By F. J. CAMM
5/-, By post 5/8

From GEORGE NEWNES, LTD.,
Tower House, Southampton Street,

Strand, W.C.2



It 458 NEWNES PRACTICAL MECHANICS

PRACTICAL MECHANICS'

City and Guilds of London Institute
SIR,-In the February issue you referred

to the City and Guilds of London
Institute, which is doing so much in the
national interest to advance technical educa-
tion and training. Its activities embrace a
very wide field ; mechanical engineering,
printing and catering are only some of the
branches of industry for which provision is
made. Its work has particular concern
with the " other ranks ' of industry, i.e.,
with operations, skills, crafts and techniques
which must be effectively and correctly
tackled if the work of the technologist and
of management is to produce the required
results. The training courses worked out by
the Institute in partnership with industrial
and educational interests are available in
technical colleges and institutes of further
education throughout the country and in
many centres overseas.

There are progressive stages in the awards
offered by the Institute ; certificates are
awarded at Intermediate, Final and Full
Technological Certificate levels, and a high
level Insignia Award in Technology is con-
ferred on candidates who have gained a Full
Technological Certificate or a suitable
alternative and who fulfil certain other con-
ditions, including a minimum of seven years'
responsible industrial experience. This
Insignia Award enables the holder to be
designated by the letters C.G.I.A.

The letters A.C.G.I. to which you referred
in the February issue stand for the Diploma
of Associate of the City and Guilds of Lon-
don Institute, and is awarded to students
who have satisfactorily completed a course
normally extending over three academic
years at the City and Guildr College, and
have passed with sufficient merit the several
examinations. The City and Guilds College
is one of the constituent colleges of the
Imperial College of Science and Techno-
logy, University of London.-D. GWYNN-
JoNas (City and Guilds of London Ins.).

Cutting Perspex Discs
SIR,-Reading the article in the February

issue by C. W. :Pinson on " Cutting
Perspex discs," brings to mind an instance
when I cut a Perspex watch glass ; in this
instance a bevel and a domed surface were
required.

The job was carried out in the lathe. A
piece of wood was mounted in the three -jaw
chuck and centred, and a domed surface
turned on the other end, the diameter was
just less than the watch ring.

Another piece of wood was now turned,
but with a concave surface deeper than the
dome required. This. was left in the chuck,

Address letters to The Editor,
"Practical Mechanics,"

Tower House, Southampton
Street, London, W.C.I.
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while a piece of Perspex
was roughed out. With
the other piece of wood
on the tail stop centre the
Perspex was placed
between the two pieces of

wood, which were tightened up to form the
dome. The Perspex was then turned and
bevelled. It must be remembered to slip
the watch ring on to the first piece of wood
as shown in the sketch.

Mr. A. L. Franks' method of cutting " Perspex."

To avoid damage to Perspex a piece of
thin paper can be included each side of
Perspex. Larger diameters can be - turned
the same way without concave and convex
faces.-A. L. FRANKS (Poynton).

The Carbonic Acid Car
SIR,-Thanks to the petrol shortage, the

steam car is in the news again. Old
hands recall the unique advantages of this
type of car-its engine silence, the uncanny
hill -climbing power, and the easy control of
speed, from walking pace to full speed,
merely by moving one level. In addition,
a steam car can reverse without the neces-
sity of gears.

Of course, the old hands are not blind
to the many disadvantages of steam cars ;
the heavy fuel consumption, the weight of
boiler and the indispensable water tank, not
to forget the necessity of having to watch
the water level all
the time. No, the
steam car does not
appeal to the
motorist of to -day,
who has been
spoiled by modern
engine perfection ;
he simply will
not put up with
boilers, water
tanks, etc. But
the principle of
the steam car is
perfect, and if we
could only dis-
pense with boilers,
burners, and water
tanks, and so on,
yet retaining the
"steam engine," all
would be well.

Fantastic as it
sounds, it can be

Gas Potties

Engine

done and has actually been done. About fifty
years ago I saw such a "no -steam " car in a
Continental exhibition. The design made
such an impression upon me that I still
remember the main details. The car was
of French design and manufacture, obviously
an experimental model. The elegant two-
seater looked just like a standard car of
that period.

But the power plant was quite novel in
its conception. A small " steam " engine
provided the power ; instead of steam, how-
ever, compressed carbonic acid gas provided
the energy. The gas was stored in two
large steel cylinders of the conventional
type, which were housed at the rear of the
car, in the " boot " (see sketch). The engine
was mounted between the cylinders. As far
as I can remember, there was only one
control lever, the spindle of which passed
through the hollow steering -wheel column.
According to the position of the lever, dif-
ferent speeds were obtained, as well as
reverse, the only additional controls being
hand- and foot -brakes. I believe the
radius of action, with the two gas bottles
fully topped up, was about 250 kilometres
(about 155 miles).

The car shown in the exhibition was quite
as big as a standard car, and was obviously
a converted standard chassis. With a
modern small car and a similar power plant,
much greater ranges could be obtained. Of
course, the driver would have to rely upon
service stations which can supply fully
charged bottles of gas, taking the empty
ones in part exchange for recharging. Car-
bonic acid gas was probably used because
it was easily obtainable in cylinders in most
towns. It was used in public houses to lift
beer from cellar to bar by pressure. Con. -
pressed air can be used instead of the more
expensive carbonic acid gas, and the
recharging costs of the cylinders are then
negligible. It may not be necessary to
remove the steel cylinders from the car for
re -charging, a small electrically -driven corn -

Control Am./.

Steering wheel end
hollow steering column

aidiploperw" Expansion

.1011,1(chamber
-

(finned)

Control unit

Connecting pipes

Working details of the
" No -steam " car.
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pressor would soon " top up " a nearly
empty cylinder.

To avoid freezing -up the engine (when
expanding, gas or air cools to a low tem-
perature) it may be necessary to provide an
expansion chamber between engine and gas
cylinder. If this chamber is provided with
fins, it will reduce the working pressure of
the engine to a reasonable level, in addition
to equalising the temperature.

Why bother with steam if compressed air
is a far cheaper, simpler and lighter power
supply? I believe that this type of " Corn -
car " (compressed gas car) was built for a
French doctor who wanted an easy -to -handle
car which would start at the touch of a
lever and travel without exhaust noise-
valuable points on night calls.

Perhaps an enterprising concern will
consider making a few experiments in
developing a Comcar." There should be
no great difficulties, seeing that the French
engineers built a successful model of. this
type fifty years ago. Engineering has made
great strides since then!-C. A. OLDROYD
(Barrow-in-Furness).

Steam Cars
SIR,-I have been interested in the recent

articles and letters on steam cars, but
I do not think a steam car burning oil would
help us at all Our great problem is to
obtain a source of power which does not
depend on foreign oil. Some years ago
some experts calculated that there was
about thirty years' oil supply in the Middle
East ; yet we go on tying our economy more
and more to oil, scrapping electric trams for
buses, steam trains for diesels, using more
oil for heating, cooking, and as fuel for
ships, planes, cars, etc. America itself is
importing more and more oil. Why is
America building roo,000-ton tankers,
spending millions in pipelines to bypass

1 c. engine

A B C

Clutches

Electric motor
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Mr. W. R. Brooks' petrol electric arrangement.

Suez, buying up Trinidad Oil Wells,
developing atom powered ships ? I suggest
it is because American oil wells are becom-
ing exhausted, or at least they can't keep up
with to -day's demands. Consequently, that
world shortage of oil may arrive sooner
than the estimated thirty years.

The only alternative is electric vehicles.
A storage battery that is lighter and better
than the lead -acid type and more robust
than the nickel -iron -alkali type is wanted.
An American designer said recently that if
only a much better storage battery was
available it would revolutionise the motor-
car industry.

I think that within 3o years our ships will
be atom -powered, our trains will be all -
electric, our buses will be trolley buses and
our cars will be either battery driven or we
may have devised a kind of sunken con-
ductor in the road surface with a pick-up
on the car, running on induced current.

I can't imagine a small boat or a motor
cycle of the future, I think they will have
to come back to oars or sails in the former
case and feet, bicycles or horses in the
latter.

have an idea for a petrol -electric vehicle

in mind. It is to have an engine (Austin 7)
coupled to a dynamo. On the same centre
line an electric motor would be coupled to
the rear wheels. Between the dynamo and
motor would be a clutch, also a clutch
between motor and rear wheels and between
engine and dynamo. The method of
driving would be as follows : If engine is
to be used, clutch C open, A and B driving,
press starter. With engine going and
charging battery, open B and close C.
Holding B open and probably speeding up
engine, feed the output from the dynamo
together with some drawn from the battery
into the motor. When the road speed has
sufficiently increased, close clutch B and
run on engine with assistance from battery
if required.

In traffic jams or on long declines, B
would be open and the engine charging the
battery, on long descents, say, B would be
closed and A open, so with the motor switched
off the battery would be charged by the
vehicle's own impetus. Clutch C would
be probably coupled to the brake so that
the comparatively heavy rotor could be
immediately uncoupled from the rear wheels
in the event of a sudden stop. I have
always thought that if there was some sort
of clutch in between the armature and road
wheels of many of our present electric
vehicles, the transmission would last a lot
longer. There may be something of the
kind in modern vehicles, but with the fierce
jump they give from a standstill it always
amazes me how worms, spiral bevels or
axle shafts can stand up to it. In my
vehicle would be a built-in charger to boost
the battery up overnight from the mains if
required.

I was considering a voltage of about too.
If I had got it on the road, with three

clutches, two brakes and two accelerators, it
would have been like tuning in one of the

early superhetero-
dynes! - W. R.
BROOKS (Scar-
borough).
SIR,-May I com-

ment on your
re c en t editorials
(January and Feb-
ruary) about steam
cars ? Presumably
these would be run
on coal but the diffi-
culty with this is its
bulk and dirt.
Maybe we could
supply pulverised

coal in sealed containers and blow
the dust into the firebox, or perhaps
some genius will m le forward with a small -
sized and reliable mechanical stoker. No
doubt if many steam cars with coal-fired
boilers came on the roads the Government
of the day would put a tax on the coal, or
on the car, otherwise the Exchequer would
lose the motorists' share of the taxes. In
fact, I cannot believe that the steam car
would be as cheap to run as its I.C.-engined
relation. We are perpetually short of coal,
even now, and if much of our oil imports
was replaced by home -produced coal we
would be much worse off. I am quite
prepared to believe that the steam car has
advantages from the performance and driv-
ing points of view.

Re your allied subject, the electrolysis of
hydrogen from water. I imagine the cost
of a wind -driven electrolysis plant for home
use would be out of the question. From
bitter experience I know the trouble and
expense associated with a wind -driven light-
ing set, with its dynamo and batteries, and
sitting waiting for a wind. Having produced
the gas we should have to put it in " port-
able " form, either compressed in cylinders
(with the added cost of the compressing plant

Pear axle.

and cylinders) or pumped into "gas -bags "
slung on the roof of th,t car. Imagine the
reaction of a modern car " stylist" if asked
to fit a gas bag into thz " line" of his latest
model! The cylinders are heavy and dear,
and the gas -bag only gives a range of zo-30
miles, I believe. Also, are we to have a
gasometer to hold our reserve supply of
hydrogen, or do we make it as needed?

If we could produce enough electricity
near home in wind -driven plant, then it
would be better used in battery -driven
electric cars, which are quite practical if
not very exciting. The batteries of such
cars could be charged from the mains, and
thus they would run indirectly from coal.
But I am not impressed by any of the
alternatives suggested to oil.-JOHN D.
/V1ccomBE (Co. Down).

Mains Power Pack
was very int-rested in the article

entitled " Mains Power Pack for
Models " by F. G. Rayer, published
your April issue. I made up a similar unit

12 V. output from
mains unit /2 V. pilot light

C's\AMAAAA

Resistor to suit
rrpuirements

To train
track

D.PD.T switch to
change polarity

Control box circuit.

some time ago to driv - my son's train set.
I used an old Var:ay multi -transformer and
an A 4 Westinghouse rectifier. In addition
I built up a control box with reversing
switch. The circuit is shown in the sketch.
The resistor controls the speed and the
D.P.D.T. switch changes polarity and
reverses train.-A. H. MARRIOTT S..E.2).

Water Tank Repairs
SIR,-In the March PRACTICAL MECHANICS,

page 318, you reply to a letter from
G. E. W. Hicks, Somerset. May I add
another solution? I do not know, of course,
what size tank he refers to in " large galv.
tank" but I know kcw two 3,000 gallon
galv. iron tanks were cured permanently.
They were (and are) on high stands and
were commencing to leak. The cure was this :
in one tank at a time holes were punched
through the sides and wire netting neatly
laid round inside. The bottom was then
cemented and after drying sufficiently a
cement coating some two or three inches
thick was laid right round up to the top.
It was waterproofed with a final coating of
cement wash and salt, although " Pudlo "
would probably have been better. These
tanks have now been in service since 1926.
-R. F. MACDONALD (Johannesburg).

Chinese Ring Puzzle
SIR,-I read with interest your article

describing the Chinese ring puzzle in
your January issue.

I found one myself in' the interior of
China in 1908; it had, and was called, " The
nine connected rings."

It was patented in the United Kingdom
in 1907 (No. 18840) by an American
applicant. The application was dated
August 21, 1907, aid accepted on Decem-
ber 12 cf that year, a speedy operation which
the inventor of to -day would like to see
reintroduced.

The six -ring version. as described in your
rirticle, is made and sold by the Chad
Valley Company.-H. G. LOWDER (London,
N.W.3).



gear unit. It is available in either 4ow.
or 8ow. sizes and contains an aircooled
choke of the latest varnished type, suitable
for tropical use, together with a power factor
condenser, starter and socket terminal block
all wired ready for use. The units are
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Burgess Bandsaw
THIS electrically -powered tool can be

used for cutting all kinds of wood,
plastics, hardboard, light alloys, etc., up to
3Iin. thick. The throat depth is t2in. and
the table, which is min. square, can be
locked in position at any angle from hori-
zontal to 45 deg. Inside the aluminium
alloy main frame run three aluminium alloy
wheels with rubber tyres. The drive from
the motor is by means of a chain. The
removable table fence considerably extends

The Burgess bandsaw.

the capabilities of the bandsaw and can be
used on either side of the blade. The
manufacturers are Messrs. Burgess Products
Co., Ltd. (Small Tools Division) Hinckley,
Leicestershire. The price of the bandsaw,
complete with motor, is £17 los.

Fluorescent Remote Control Gear
FROM the British Distributing Co., 591,

Green Lanes, London, N.8, comes
news of a new fluorescent remote control

intended for display work where the tube
requires to be free mounted from the fitting,
and the control gear required to be in a
distant position. Prices are 35s. 6d. for the
40W. type and 42s. 6d. for the 6ow. type.

The " Screwmaster "

Electric Mains Tester
THE purpose of this new " Screwmaster"

is for determining the positive or live
terminal of any electrical circuit. As can
be seen from the photograph, the plastic
handle is translucent and fitted with a
pocket clip. The steel screwdriver blade is
fitted with a red plastic insulating sleeve and
the tester is insulated to 5,000 volts. To
use, merely place the screwdriver end on an
electric contact, putting the thumb on the
brass socket at the other end of the tester.
If the contact is positive or live, a neon light
in the body of the tester illuminates ; a
negative contact gives no result. The retail
price is 5s. 3d., and the makers are J. Stead
& Co. Ltd., Manor Works, Cricket Inn
Road, Sheffield, 2.

Wolf Two -speed Portable Drill
AGENERAL duty, lin. capacity, two -

speed portable electric drill has now
been made available by Wolf Electric Tools
Limited. The introduction
of this machine will enable
users to perform Iin. (high
speed), and lin. (low speed)
drilling operations in metal
at the correct cutting speeds

(Right)-The Wolf
4n. capacity two -
speed portable drill.

The new fluorescent remote
control gear unit.

and with the minimum of effort. One
advantage with this machine and its dual
function is that when drilling deep lin.
diameter holes in hard materials, extremely
high penetration speeds can be obtained by
drilling a .in. diameter pilot hole before
boring out to the required diameter.

For hardwood the drilling capacities are

higher, namely Tin. diameter on the low,
and lin. diameter on the high speed. A
further feature of this new machine is that
the switch handle is fitted with specially
moulded insulation, thus conforming to
International requirements.

The machine costs £22 15s. if fitted with
a fin. capacity drill chuck, or £20 ,5s. if
fitted with a No. 1 Morse taper socket.

Universal motors for both DC and single
phase AC 25/6o cycles are supplied for
too/tro, Ito/ t3o, 15o/16o, 200/220, and
220/250 volts ; also for 32 and 50 volts to

electric mains tester.

special order. Each machine is supplied
complete with a starting switch, a tubular
side handle, soft. of 3 -core T.R.S. cable (one
lead for earthing), one spare pair of carbon
brushes and a capsule of oil. Accessories
include a chuck and arbor for fitting to the
drill, a drill stand and machine vice. A full
range of wood drilling bits up to the maxi-
mum capacity of the machines is also
available together with a range of hole
cutters.

Dormer Drills
THE Sheffield Twist Drill and Steel Co.,

Summerfield Street, Sheffield, xi,
announce an addition to their range of twist
drill sets. The new sets are in all -steel
cases, and the drills automatically appear
and retract with the opening and closing of
the lid. The drills are firmly held in metal
sections, each hole having its size clearly
embossed on the face of the holder. Large
sets are available, containing the fractional

range of r/16in. to tin. by 64ths, drill gauge
sizes I to 6o, or letter sizes A to Z. There
is also an intermediate range of t/16in. to
lin. by 32nds and a small set of 1/r6in. to
;in. by 64ths. All ranges are available in
high speed steel and carbon steel drills.

Offered with the cases are identical ranges
of drill blanks.
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Formalin for Anatomical Specimens
T HAVE some freak baby pigs preserved
1 in formalin. They have been in this
solution about 12 years, but it is now
becoming rather yellow and I should like
to replace it.

Can you tell me, please, whether there
is a particularly clear grade of formalin
for this work ; the strength of the
solution, using distilled water and whether
there is a more effective preservative
(discounting colourless meth.)? I have
seen some Japanese specimens preserved
in a particularly clear solution of some
kind.-E. W. Collins (Sussex).

COMMERCIAL formalin is (or should be)
a perfectly clear water -white 40 per cent.

solution in water of formaldehyde gas, CH2O.
Almost any dilutions of this solution are
strongly preservative in character. Hence, it
would be perfectly true to state that you can
use any formalin solution for the preservation
of your anatomical specimens. The trouble,
however, in your case is that if, as you say,
the specimens have already been immersed
in a formalin solution for 12 years, any change
in the strength of this solution is sometimes
likely to bring about an unwanted distortion
or shrinkage of the specimen immersed in it.

The existing solution should be analysed
for its formalin strength and an exact replica
of this solution should be made up freshly.
The specimens will then be able to be trans-
ferred to the new solution without any risk
of the above -mentioned changes occurring.

For preservative purposes, a solution of
one volume of commercial formalin in six
volumes of water is used.

Sometimes a solution of alcohol is used in
place of formalin. For this purpose a mixture
of equal volumes of rectified spirit (or the
cheaper iso-propyl alcohol) and water is used.

Again, Blum's Fluid has been a favourite
among many anatomists for preservative uses.
This is essentially a mixture of alcohol and
formalin. It has the composition below :-

Commercial formalin ... 6 parts by volume
Rectified spirit   20 ,3 53 ,3

Water ...  40 ), » 13

Glacial acetic acid ...t
If you wish to retain the existing dis-

coloured solution in which the specimens are
at present immersed, merely filter this
through a column of decolourising charcoal
several times. This treatment will either
remove the colour entirely or very much
lessen it, so that the solution can then be
returned to its original specimen jars.

Colours for a Terrazzo Floor

PLEASE
tell me if the colour is in-

corporated into a Terrazzo floor
or painted on and how are the colours
obtained ?---J. Lanning (Eire).
IT is usual to incorporate the colour

into a Terrazzo flooring, and not to
paint it on. The various coloured materials
are obtained by incorporating the following
ground pigments into the cement used to
make the Terrazzo :-

Yellow (or buff) : yellow ochre or barium
chromate.

Green : green oxide of chromium.
Black : manganese black.
Brown : burnt umber or brown oxide of

iron.
Blue : prussian blue or ultramarine.
Red : red oxide of iron.
Chocolate : manganese black mixed with

red oxide of iron.
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QUERY SERVICE
RULES

A stamped, addressed envelope, a sixpenny,
crossed postal order, and the query coupon from
the current issue, which appears on the inside of
back cover, must be enclosed with every letter
containing a query. Every query and drawing
which is sent must bear the name and address of
the reader. Send your queries to the Editor,
PRACTICAL MECHANICS, Geo. Newnes, Ltd.,
Tower House. Southampton Street, Strand,
London, W.C.2.

Grey : Germantown lampblack (ordinary
lampblack is unsuitable).

The appropriate colour is mixed in the dry
state with the cement, the amount required
being determined by trial and error or by
the depth

THE P.M. BLUE -PRINT SERVICE

I2FT. ALL -WOOD CANOE. New Series. No. I,
4s.*

10 -WATT MOTOR. New Series. No. 2, 4s.*

COMPRESSED -AIR MODEL AERO ENGINE.
New Series. No. 3, Ss. 6d."

AIR RESERVOIR FOR COMPRESSED AIR
AERO ENGINE. New Series. No. 3a, Is. 6d.

" SPORTS " PEDAL CAR. New Series. No. 4,
Ss. 6d.*

F. J. CAMM'S FLASH STEAM PLANT. New
Series. No. 5, Ss. 6d.*

SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, Ss. 6d.*

ELECTRIC DOOR -CHIME. No. 7, 4s.*
ASTRONOMICAL TELESCOPE. New Series.

Refractor. Object glass Sin. diam.
Magnification x 80.

No. 8 (2 sheets), 7s. 651.*
CANVAS CANOE. New Series. No. 9, 4s.*

DIASCOPE. New Series. No. 10, 45.*
EPISCOPE. New Series. No. 11, 45.*

PANTOGRAPH. New Series. No. 12, 2s.*
COMPRESSED -AIR PAINT SPRAYING

PLANT. New Series. No. 13, Bs.*

MASTER BATTERY CLOCK.*
Blue -prints (2 sheets), 4s.

Arc board dial for above clock, Is. 6d.
OUTBOARD SPEEDBOAT.

I Is. per set of three sheet,.
LIGHTWEIGHT MODEL MONOPLANE.

Full-size blue -print, 4s.
P.M. TRAILER CARAVAN.

Complete set, I Is.*
P.M. BATTERY SLAVE CLOCK, 2s. 6d.

" PRACTICAL TELEVISION - RECEIVER
(3 sheets), Ils.

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 ore available free

with the blue -pints.
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Reversing Negative Film
TS there any easy way to make ordinary

120 films into positives, by reversal ?-
D. Parish (Oxford).
\TO reliable method of making ordinary

films into positives by reversal exists.
Reversal may be obtained by a process
similar to that used in solarisation, but uni-
formity of results would be difficult to
obtain. For this method, the film should
be developed until the image begins to
appear, then briefly exposed to white light,
directed upon the emulsion side. Full
development is then undertaken (in darkness
or with the usual ruby light), and the film
fixed and washed in the usual way. With
this method, reversal of the image is obtained
by deeper layers of emulsion being shaded
from the exposure to white light, where
some development of the original image has
taken place. Accordingly, those areas where
no first image has appeared will be darker
than those where an image was appearing,
when the process is completed. Careful
notes of the time of initial development,
intensity and distance of illumination, and
time of final development should be kept.

It is assumed that you wish to make posi-
tives for lantern projection. If so, the usual
method would be preferable. Messrs. Ilford
produce lantern plates of slow type which
can be printed by contact, from an ordinary
negative. It is also possible to print on to
ordinary film, but this is rather rapid. As
a guide to the use of the latter, 2 seconds
exposure is suggested, with an average nega-
tive, using a 3o° Sch. film and t candlepower
lamp at ift.

Removing Mirror Silvering
PLEASE tell me how to remove the silver-

ing from a plate glass mirror.-F. W.
Woonton (Nottingham).

THE professional method of removing the
silvering is to rub the back of the

mirror over with a rag charged with warm
methylated spirit or, alternatively, with
acetone. Afterwards the mirror is lowered
into a shallow glass tray in which it is
immersed in warm nitric acid (about r in 3
dilution). The nitric acid speedily removes
the silvering after its protecting back has
been dissolved away by the methylated spirit
rubbing. An alternative method is to brush
the back of the mirror over with a warm
caustic soda solution (i in 4), using a stiff
brush for the, purpose.

Electra Deposition Queries
T WISH to make a model car body by the
1 process of copperplating a lead pattern
to I/32in. thick and then melting out the
lead pattern, leaving a hollow body.

The pattern I have is of solid lead
moulded to the desired shape, and I have
boiled it in soda to remove any grease or oil.

The windows, wheel apertures and under-
neath have been painted to resist the plating
of these spaces. Dimensions of pat-
tern are approximately din. by ;in. by 2in.

What size of bath is required ? Would a
beeswax lined wooden box serve as effec-
tively as a glass bath ?

What should be the composition and pro-
portion of solution ? How far apart should
the pattern and copper bar be ? What
voltage and current is required from battery
or accumulator to obtain an even, smooth
coating aced how long should it take?-D.
Taylor (Malta).
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WE consider that you should use a tank
of glass, earthenware (glazed), lead or

iron (preferably stove enamelled). A suitable
size of tank would be !tin. by ruin. by 8in.
deep. The two anodes may be spaced as far
apart as convenient with the pattern sus-
pended in between. It is advisable to agitate
the solution during the plating process,
preferably by means of a small motor -driven
propeller, in order to obtain an even deposit.

The pattern could first be given an initial
plating of 20 minutes' duration, using the
following solution:

Copper sulphate, crystals, 21 -oz. per gallon;
sodium cyanide, 130 per cent., 4oz. per
gallon ; sodium bisulphite, 3oz. per gallon ;
sodium carbonate, zoz. per gallon ; caustic
soda, I oz. per gallon ; using anodes of twice
the area of the pattern and a current density
of about 0.25 amp per square decimetre. The
pattern should then be rinsed and the plating
continued with the following solution :-

Copper sulphate, crystals, to oz. per
gallon; sulphuric acid, r fluid oz. per gallon;
sodium sulphocarbolate, koz. per gallon,
using the same electrodes as in the prelimi-
nary plating and a current density of I to
I amps. per square decimetre. It will
probably take about 4o or 5o hours to
deposit a thickness of I/32in.

About to amps. at 6 volts with a variable
resistance for current control should be
adequate.

Burglar Alarm Construction
T WISH to fit a burglar alarm in my house,

so that an alarm bell will ring immedi-
ately any of the 15 windows is opened or,
of course, either of the doors. I have heard
of an idea, whereby two simple contacts
come together when the windows are
opened, and these are connected in circuit
with a master switch consisting of an electro-
magnet which in turn pulls over a contact
when a current passes through it, this con-
tact completing the bell circuit. Should the
window be closed after the burglars have
opened it, the bell continues to ring. Can
you help me in this matter ?-A. W.
Burgin (Barnsley).
TT is a somewhat difficult matter to pro-

tect-1- all windows by burglar alarms and,
of course, it is possible that a window may
be broken and entry made through the
broken window without opening the window.
frame. A simpler system would be to pro-
vide alarm contacts on all inside and outside
doors. It is seldom that a burglar confines
his attention, to one room, and it is quite
likely that one of the first actions of a
burglar after entering a room is to open the
outside door to ensure that he has a quick
means of escape.

Alarm
contact,

Re/by

Secret switch

Mercury
tube )1

Bell

Battery

Hilil
Suggested alarm circuit.

We suggest that contacts be fitted which
are closed as soon as an attempt is made to
open a door (and/or window). All these
contacts should be connected in parallel
with each other and through a battery to a
relay. The relay might consist of the move-
ment from an ordinary trembler bell which
is mounted with the bell uppermost. The
bell and knocker should be removed and a
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light arm, carrying a mercury tube switch,
pivoted so that its free end rests on the
armature of the bell movement when the
latter is de -energised. In the event of coils
of the relay being energised by the opening
of a door or window its armature is attrac-
ted and allows the arm to fall so that the
mercury switch closes to ring a large bell
from the mains or from a battery.

With this system the alarm contacts
operate on a low voltage circuit and can
be of a very simple type. The relay, switch
and bell circuit and the battery should be
placed in the most inaccessible room of the
house ; the bell might be fitted in the loft
or even outside the house near the roof.
Once an alarm contact has been closed the
bell will continue to ring until switched off,
even if the door or window is reclosed. If
required a small switch can be fitted in
series with any individual alarm to render
this inoperative when required. Alterna-
tively the same purpose may be served by
using some sort of an adjusting screw to
prevent the particular contacts from closing,
or an insulated sleeve might be slipped over
the contacts. Some type of secret switch
will apparently have to be connected in
circuit which is used to set and reset the
alarm, and which is accessible from outside
the house, to enable authorised persons to
set the alarm after leaving and to re-enter
without starting up the alarm ; in addition
to a switch in the bedroom for the same
purpose.

A suitable mercury switch could be
obtained from one of the following firms: --

The Mercury Switch Manufacturing Co.,
Ltd., West Drayton, Middx. ; Hall Drysdale
& Co., Ltd., 58, Commerce Road, Wood
Green, London, N.22 ; Engel & Gibbs,
Ltd., Warwick Road, Borehatn Wood,
Herts.

Desiccator
CAN you tell me of any substance (pre-

ferably a powder) which can be placed
with highly polished, delicate watch parts in
store, to prevent their being attacked by
rust ?-G. D. Smith (Middx.).

YOU require a piece of laboratory appara-
tus known as a " desiccator." This,

which comprises a stout glass -lidded con-
tainer may be had, price from 5/- upwards
according to size, from any firm of laboratory
suppliers, such as Messrs. Griffen & Tatlock,
Ltd., Kemble Street, Kingsway, London,
W.C.

The base of the desiccator is filled with
fused calcium chloride, silica gel, magnesium
perchlorate (" anhydrone "), concentrated
sulphuric acid or any other moisture -
absorbing material, and the watch parts are
placed in a tray above (but not in contact
with) one of the above drying agents. Any
of these drying agents may be obtained from
the people who supply the desiccator.

The alternative is to wipe the parts over
with Croda Fluid, No. 7, which is a rust -
preventing grease based on lanoline and made
by Croda, Ltd., Snaith, Goole, Yorks.

There is no actual powder which, of itself,
will keep the parts dry, for powders always
tend to absorb atmospheric moisture.
Hence, even if the parts were buried in a
powder their condition ultimately might be
worse than if they have been stored in con-
tact with damp air. In our opinion, you
would get very satisfactory results from the
use of a chemical desiccator containing one
of the above -mentioned drying agents.

Searchlight and AA Gun Arrangement
TN my small sketch is shown a combina-

tioni of a searchlight and anti-aircraft
gun. Am I correct in assuming that when
the beam is on the aircraft, hits would
invariably be scored on the plane ?-
P. Walsh, Curradoon, Ireland.

ASEARCH-
LIGHT and

anti-aircraft gun
mounted jointly in
parallel alignment
on an adjustable
base is unworkable.
Such a combina-
tion would pre-
clude a direct hit
unless the aircraft
w a s flying low
overhead. In this
arrangement n o
allowance is made
for the curving
trajectory of the
shell, nor for the
time lapse between
the sighting/firing moment
of the shell at altitude.
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Suggested searchlight and
A.A. gun combination.

and the delivery

Artificial Stone Wall : Concrete
Fencing Posts

T WISH to make a quantity of artificial
I stone, approximately I tin. in thickness,
for the purpose of building a " hollow wall "
some 2ft. in height. The hollow is to be
filled with soil and to contain various plants.
Can you please recommend a mix that will
give a fairly durable stone, not necessarily
of great strength, but of a good, dark
creamy colour ?

Can you also please recommend a mix
for the construction of reinforced concrete
fencing posts ?-R. A. Broadbank (Kent).

TO make the " artificial stone " you will
require a cement mixture made up as

follows:
Portland cement, I part (by measure) ;

sand, x part (by measure) ; coarse stone
chippings, I part (by measure)

'
stone dust

(or other inert filler), part (by measure).
The sand used must not be sea -sand. Any
other sand will be suitable.

A good mix for the construction of con-
crete fencing posts is the following:-

Portland cement, r part (by measure) ;
sand, z part (by measure) ; fine filler, z part
(by measure) ; coarse stone fragments, 2
parts (by measure).

Information Sought
Readers are invited to supply the required
information to answer the following queries.

Floor -sweeping Compound
IWISH to make some floor -sweeping

compound. I believe that sawdust is
used as a base and an oil used in the
mixture. Can you tell me what the actual
ingredients are and where I can obtain the
oil or fluid used ?-F. C. MCMAHON (Co.
Antrim).

Pearl Plating
PLEASE give me details of the process for

pearl plating organic and inorganic
objects. I have read details of this in an
American advertisement.-W, SMYTH
(Cardiff).

Spin -drier

PLEASE
give me details of the principles

of a spin -drier for clothes and supply
information on its construction.-R. GREEN
(Yorks).

Printing Photographs on Stone
CAN you please tell me how to print

photographs on stone. I have seen
such a photograph incorporated into a grave-
stone and, being in the trade myself, would
like to be able to carry out the process.-
A. A. BEAN (Jamaica).
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24 v. Blower Motors as used for Hedge
Trimmer. 18/9. 10K6/115 12-24 volts
as used for car heater, 30/-.
Transformers, Input 200/240 v. Sec.
tapped 3-4-5-6-8-9-10-12-15-18-20-24-30
volts at 2 amps., 22/9, 17-11-5 volts at
5 amps., 22/9, 17-11-S volts at I l amps.,
16/9, 7.3 volts, 2 amps., 8/6. 12 months'
guarantee. Input 240, Output 16 v. 1 amp.
13/6. Also Output 2.00 v. 30 mA. and
6.3 v. la amp., 13/6. 25% Booster Trans-
formers for T.V. Tubes, 13/6.

Selenium Rectifiers F.W. 12-6 volt, 100
mA, 4/, I A., 8/6. 3 A., 12/6. 4 A. 17/6.
6 A., 30/, 16 A., 53/-. 250 v. 100 mA-H.,
W.. llbe. 300 mA., 18/-.
Miniature 12 or 6 v. Relays. 10 amp -
Silver Contacts. SM, DM or SM and
B, SCO, 9/3.

M/c Microphones with matched trans-
former, 15/9.
Chrome Vanadium H.S. Steel Twist
Drills. Sets of 9, I/16in. to lin., 3/9.

Sets of 7, full size, 6/-. Sets of 13, 10/-.
All in wallets.
12 v. Ultra violet bulbs, A.G. or D.C. 5/-,

.__

Rheostats,12 v. 1 A., 2/6. 12 v. 5 A.. 10/6.

New 6 v. or 12 v. Vibrators. 4 Pin, 8/9.

Fishing Rod Aerials. Sets of 3, 9/-.
Plus 1/9 Rail Charge. Bases 6/..

Uniselector Switches 50 point 3 bank
50 v. D.C., 26/-. 12 v. 25P, 313, 26/-.

Miniature Model Motors. 12 v. 180 mA.,
D.C. 2in. x lain., Ill-.
New 24in. ' T ' Square. Ex M.O.S., 6/6.
Chrome Car Extension Aerials, 1ft. to
4ft., 13/6.

Nife Nickel Batteries. Practically
everlasting. 1.2 v. 2.5 A., 2!in. x sin. x
3in., 6/, Ideal for models.
12/24 v. A.C./D.C. Reversible Motors,
lin. x lin., Spindle 21in. x Ilin., 15/6,
'Relays. We can supply any D.C. voltage

and Contact Combination
All Carriage Paid in U.K.

Lists Sent on Request.
THE

RADIO& ELECTRICAL MART
309, Harrow Rd., Wembley. Middx.

Nr. The Triangle
Telephone : WEMbley 6655.

WATSON'S SPECIAL OFFERS

f12-10-0
Carr. 7/6

NICKEL
ALKALINE

BATTERIES
By " NIFE " or " BRITANNIA." 12 volt
45 amp. hour. UNUSED and UN-
CHARGED. Each with NINE CELLS,
in hardwood crate, 24lin. x 9in. x Sin.
CANVAS TOOL ROLLS. l7in. x 10in.
with provision for eight separate tools,
also pocket and fastening tapes. 1/4 each,
14/- doz.
SLEDGE HAMMERS. 7 lb. Nosed with
ash handle, 9/6. Carr. 2/6.
TWIN FLEX in 100 yd. coils, best quality,
17/6 per coil. Post 2/-.
MAHOGANY FINISH BOXES. Beauti-
fully made with brass bound lid and brass
fastener. 14in. x 9in. x 9in. 8/6, post 3/-.
COIL SPRING BELTS. tin. x 12in.

e ong, extends to 15in. Any number can
be joined together. 20 for 4/6. Post 1/-.
A.C. AIR CLEANERS. 6in. diam. I sin.
fitting, 12/6. Post 2/-.
POWER FOR ELECTRIC RAZORS

1516
Post 3/-.

irom 12 or 24v. batteries. Converter
suitable for 110/230v. A.C./D.C. Electric
Razors.
EX-R.A.F. TOOL BOXES. Size 14in. x

x Sin. Dovetailed and metal bound,
9/6 each. Carr. 2/6. LARGER SIZE
24in. x I2in. x 10in. PRICE 13;6. Carr. 3/6.
Hundreds of other Bargains available.
send 4d. Stamp for MONSTER ILLUS-
TRATED LIST.

EASTERN MOTORS
a.LDEBURGH SUFFOLK hone 51.

DAMAGES
TOOLS FOR THE HOUSEHOLDER & MECHANIC

`SEWTRIC' GRINDER POLISHER
For grinding. polishing, sharpening, milling. carving.
burring, engraving and cleaning on Metal. Wood,
Glass, Plastics. Stone, etc. 1/6 h.p. 220/250 volts
universal mains A.C.ID.C. For 5 speeds

£8! 1 0from 2.500 to 8,000 r.p.m. Complete
with 4 in. Grinding Wheel and a 4 in.
Calico Butt.

Or I) Monthly Payments of
Flexible shaft 50- extra. 20/3

Carr. & Pkg. 5'- in Eng. and WO,. Scotland 76.

SPECIAL SCREWCUTTING BACK GEARED

,:ree
Brief details : Swing in gap of 31 in. model, 6I in. 10 change
wheels. Equipment includes : Faceplate, Catchplate and
Extra Backplate in rough screwed to fit mandrel nose.
161 it,. approx. between centres.

PRECISION LATHE

3 in. x 16.12in. approx.
Today's
Finest
Value !

Or

Pa 78/10Nine Monthlyyments
of

Carr. & Pkg. 13;9 Eng,
& W. plus 30/- for Crate,

returnable

£33

FERROUS' ELECTRIC ARC
WELDING PLANT

If you are Interested in joining or reinforcing Mild Steel.
Wrought or Malleable Iron THIS IS AN OUTFIT YOU CANNOT
BE WITHOUT. 230 A.C. mains for 10 amp. plug. For welding
material of any thickness by repeat runs after preparation if
necessary. Uses 14 sw.g. electrodes. Air cooled. Robustly
constructed and fitted with neat handles for port-
ability. Size 15 in. x 12 in. x 10 in. high. Weight 801b.

£23/1o Or 9 Payments of 5519
Carr. & Pkg, outside 50 miles of Holborn, in Eng. & Ii'., 15'-. Scot. 22:6.

Send for Illustrated leaflet.

DAMAGES, HOLBORN, E.C.1. HOLborn 8484. Open Thursday 7 p.m.

TUNGSTEN CARBIDE TIPPED TOOLS
PLUGGING DRILLS
For clean round holes in brick, concrete, tiles, marble, etc.,
for all fixing jobs with Maso Plugs.

GLAZEMASTER
For drilling windows, mirrors, glasses, bottles, plate glass
shelves, etc.

Write for Booklet P.M. Obtainable from your Tool Stockist
and Ironmonger.

MASON
MASTER

Ztlismatie no tee
Manufactured by
JOHN M. PERKINS & SMITH, LTD., BRAUNSTON, NR. RUGBY

Tel ; BRAUNSTON 351-2

BETTER CABINET MAKING

It Planes!
It Rebates !
It Bevels!
You can do a

precision job on
this sturdy
machine, which will 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.I I 41in.
Bench

Planer.

SEND FOR FULL DETAILS
TO (DEPT. BP/43)

ilkCil alltn
BEESTON
NOTTINGHAM

SEE EARTH SATELLITE

AMAZING NEW OFFER

ASTRONOMICAL
TELESCOPES 99/6 !

See Moon at close quarters, the
Immense Craters, New Comet, Saturn's
Rings, Nebulae, etc., etc.

2in. dia. Length 39 in. Mag. 53 X
(equivalent 2809 x Area). Weight
approx. 2 lbs. 2 ozs.

De -Luxe Model, 127/6.
Both packed in strong Stowing Cylinder
with Caps. Registered Postage and
Packing, 10/6.

Altazimuth Portable Clamp Stands.
Extra 32/6. P./P. 2/6.

Astro Kits. Self Adaptable Parts.
" Do It Yourself." 63/-. P.,'P. 3/6.

High Power Eyepieces, 80 X, 28j-'
P./P. 2/-. 106 X, 37/6. P./P. 2/-.

Stamp for Full Particulars. Photos 1/-.
Lists and Terms. Made to order,

HOLMES, WILSON & CO.
SCIENTIFIC INSTRUMENT MAKERS
(Dept. PM231, Martins Bank
Chambers, 33 Bedford Street
North Shields, Northumberland.

HIGHSTONE UTILITIES
2-salTe (2 colt) Alivropl1011.

Amplifiers' as used in 'plane inter corn
in self-contained metal case ; can he useu
to make up a deaf aid outfit, intercom
munication system, or with crystal set
complete with valves and Fitting Instruc.
tions, 207-. Post 2/6. Useful wooden boa
with partitions to hold amplifier, 2i- extra
Ditto, less valves, 10/, Hand Micro-
phones, with switch in handle and lead
5/6. Tannoy 7/-. Similar instruments
moving coil, 8/6. All Post 1/-. Mask type
with switch 3/6, post 8d. Mike buttons
(carbon) 2/-. Moving coil 3/6. Both 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, 200/250 v. 60 watts, 13/6. Heavy
Duty Iron, 150 watts, 18/6, all post 1:-.
These Irons are guaranteed, and all part,
are replaceable.
Meters. -26 amp. 2in., !Mc, 8/6 ; 20 Y. 2111.
min. 8/- ; 150 v. 2in., m/c, 101- : 3.5 amp.
2in., T.C., ; 4 amp., 21in., T.e., in case
with switch. 9/6: 100 tn/A, 21n.. m/c.
7/6, all post extra. Meter Movements.
Units with 2-500 microamps, ft-, 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., 9/-. Similar
Transformer but output of 4, 8 or 12 volts.
12/6. Both post 1/- BELLS for use with
either the above or batteries, 6/-, post td
BUZZERS, 4/-, post 5d.
Sparking Plug Neon Testers, with vest
Pocket clip, 3/3, or with gauge, 3/6, post 3d.
S.B.C. Neon Indicator Lamps, for use or
mains to show "live" side of switches, etc.
2/6. post 4d. Neon Indicator, complete
with condenser, pencil type, with vest-
pocket clip, 7/6, post 5d.
Crystal Sets. Our latest model is a rea
radio receiver, fitted with a permanent
crystal detector. Have a set in your own
room. 12/6, post 80. Spare Permanent
Detectors. 2/- each. When ordered separ-
ately. 2/6; with clips and screws, 210, post
3d. Headphones, brand new, S. G. Brown,
G.E.C., etc., 23/- and super -sensitive, 30/- a
pair. Headphones in Good Order, 6/-.
Better Quality, 7/6 and 101-. Balanced
Armature Type (very sensitive), 13/8.
All post 1/6. New Single Ear -pieces. 3B.
Bal. armature type, 4/6 (two of these will
make an intercom. Set). Ex-R.A.F. ear.
Piece, 2/6. Post 4d. (All Headphones listedare suitable for use with our Crystal
Sets.) Money refunded 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.

Y



464 NEWNES PRACTICAL MECHANICS

TELEPHONE UNITS
SOUND POWERED

NO BATTERIES REQUIRED
Just connect with twin flex for 2 -way con-
versation. 9/- per pair. Twin Flex 41d. yd.
Post 1/6. One pair each end will avoid
changing over from mouth to ear, 18/ - Two
pairs each complete with cord, ping &
socket, 27/6.
HANDSETS.-G.P.O. type but sound
powered, complete with cord, plug & socket.
50/- per pair. Post 2/6. The ideal job for
home or office, just connect with flex.
BELL SETS.--G.P.O. type 25. 17/6 each.
RINGING GENERATORS for same,
10/6, post 2/-.
CROSS POINTER METERS with 2 separ-
ate 100 microamp movements. Brand New,
22/6, Post 2/-.
CIRCUIT TESTER in wood case 9.1n. x
6in. x 4in. 21in. Flush round meter 50
Inilliamps, basic movement 10 m/A.. with
leads, 10 ohm potr provision for 1.5 v. batt.
Ideal for conversion. 17/11, post 2/6.
PORTABLE BLOWERS. -200/250 v. A.C./
D.C. 300 watts with switch and leads.
111n. outlet, £5. Carriage 7/6.
BATTERY CHARGERS. -Output up to
22 v. 10 amps controlled by two 4 -position
rotary switches for fine and coarse control.
Input 200/250 v. A.C. 50 cy., fused for A.C.
D.C., clear, scaled ammeter. Brand new.
made by S.T.C. 217.10.0, carriage 15/-.
CHARTBOARDS.-With pantograph arm,
perspex scale, protractor head as used in
the R.A.F. for navigation purposes, 17'
Square. Brand new, will make a useful
drawing board, 25/-. post 3/-.
HEADPHONES. -High resistance 4,000
ohms. Type CNN, 12/6 pr., post 1/6.
HEADPHONES. -High resistance, very
sensitive Balanced Armature. Type DEN.
17/6 pr., post 1/6.
GEARED MOTORS for the model maker, .
small but very powerful, 12/24 volt D.C..
4/8 r.p.m., 35/. post 2/6.
INSPECTION LAMP. -Fits on forehead,
leaving hands free, battery case clips on
belt, 716, post 1/6. Takes E.R. BatterY
No. 1215, 2/9. post 9d.
VENT -A X1A FANS, EXTRACTION OR
INTAKE. -Brand New. Silent running
230/250 volt A.C.. 130/-. 12 volt D.C., 90/-,
post 3/-.
ROTARY CONVERTERS. -Input 24 v.
D.C. Output 230 v. A.C. 50 cycles 100 Watt.
92/6: also available in metal case with
switch, 105/-. carriage 7/6.
BULKHEAD FITTING. -Sin. diem., flat
tripod type, suitable for lamps up to 100
watt, complete With pushbar switch lamp -
holder. Ideal for farm buildings, garages,
greenhouses, etc. Brand new, 17/6. post 2/6.
THERMOSTAT SWITCH. -Bimetal type
in sealed glass tube, 21in. x llin. 30 deg.
Cent. Ideal for Aquariums, Wax and Oil
Baths, Gluepots, etc. Will control 1 amp.
at 240 v. 5/- each, post 1/-.
THERMOSTAT.-Satchwell 121n. stem..
0/250 v. A.C./D.C. 15 amps. A.C., 10 to 90 deg.
Cent., 25/, post 2/6.
MOTOR. -12 volt D.C., lfin. x 21n. approx.
3,000 r.p.m. with speed regulator in end cap.
A precision job, 12/6. post 116. -

TERMINAL BLOCKS. -2 -way fully pro-
tected No. 5C/430, 4/- doz., 50 for 15/-. or
100 25/-, 3 -way, 81- doz.. 30- for 50, post 1/6.
VARIABLE RESISTANCE. -160 ohms, 2
amps. on 101in. Twin Ceramic formers with
control handle. Suitable for dimming, etc.,
36/-, post 2/9. Also 500 ohms 1.5 amp Log.
50/,
CHARGING RECTIFIERS. --Full, Wave
Bridge 12 volts 2 amps, 13/6, 4 amps, 22/6, 2
amp. Transformers, 24/-, 4 amp. 27/3. post 2/-.
BALL RACES. -No. EE2, gin. x fin., 3/..
7/8in. x 5/161n 3/6 ea. ; lin. x 3/8in., 4/- ea.
Less 6d. ea. in doz. lots, post free.
THRUST RACES.-13/16in. x 3/8in 1/6,
15/- doz., post free.
A.C. MOTOR. -230 volts, 50 cy., 1/50th h.p.,
3,000 r.p.m. Series with governor, 60/-.
post, 3/...
A.C. MOTORS, 1 third h.p. 1,425 r.p.m.,
I shaft, Ball Bearings, 2201230 volts. Contin-
uous rating. Brand New. £6/10/-, cge. 101-.
SWITCHES. -A row of 5 in a flush mount-
ing bakelite moulding Min. x 11in. x tin.
Ideal for model railways, 5/6, post 1/6.
VACUUM PUMPS or Rotary Blowers. -
Ex R.A.F. Brand New. 7 cu. ft. per min.
10 lbs. per sq. in. at 1,200 r.p.m. Size Bin. x
41n. x 4in., 2 x tin. shaft, 22/6 each, post 2/9.
MASTER CONTACTOR. -A precision
made clock movement, contact making and
breaking twice per second, with regulator.
Brand new in soundproof -oak case. Many
uses, blinking lights, etc. 15/- ea., post 2/6.
VOLTMETERS, D.C.-0-20, 0-40, or 0-300
tin. Flush, 10/6 each, post 1/6.
VOLTMETERS for A.C. Mains 50 cy.
reading 0 to 300 volts with clear 5in, dial
only, 60/- 21in. Flush, 25/- ; 0/15 volts
A.C./D.C. Ain. Flush, 15/8. post 1/6.
AMMETERS.-2in. Flush Moving Coil
D.C., 50-0-60. 12/6 ea. 211n. Flush Moving
Iron D.C. 0/25, 7/6 each, post 1/6.
ELECTROMAGNETIC COUNTERS

Post Office type 11A, counting to9,999.
2 to 6 volts D.C. 12/6 each, post 1/6. Other
voltages up to 230 v., 15/-.

WILCO ELECTRONICS
Dept. P.M. 204 LOWER ADDISCOMBE

ROAD, CROYDON.

Follow the FLUXITE way to Easy Soldering

No. 4. TINNING THE BIT
Cut off small piece of solder and lay it, together with a
little FLU XITE, in a shallow tin lid. Quickly rub faces
of heated bit in FLU XITE then on solder. Surplus solder
can be wiped off with cloth.

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

SIMPLIFIES ALL SOLDERING)
Fluxite Limited, Bermondsey Street, London, S.E.1

G.M.54

The set Includes the

C.0.36 Dynamo, with

a new streamlined
rearlamp.

Chromium plated 34/.

FLICK
RING"
No. 5
BELL

a n d
Simpleingenious

screw
w tractive

chromium .pf°6". At laced

finish. Price

MVP TO SNT 1//F MODERN AL'!...
"1(1 oi at Road'

CYCLE EQUIPMENT
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5,000 High Speed Slitting Saws
and Slotting Cutters, 2 1/4" diem..
5/8" bore. 0.045", 0.051', 0.057", 0.064'
thick, 3/9 each. 2 3/4" dia., 1" bore,
0.027'. 0.036', 0.048", 0.051% 0.056', 0.064'.
0.072'. 0.090' thick, 3/9 each. 3' dia., 1'
bore, 3/64', 5/64", 5/32' thick, 6/- each.
31' dia., 1' bore, 1/32", 3/64", 9/64', 5/32',
11/64" thick, 7/8 each. 4' dia., r hole,
3/64". 5/64', 7/64"., 7/32' thick, 8/6 each.
5' dia., 1" bore, 5/64' thick, 12/6 each.

3,000 High Speed Toolbits, ground
finish, slightly below 3/8" square, 3"
long, actual present day value 471 -
per doz. A most useful bargain, 25/ -
per doz. 13/6 half doz.. 2/8 each.

500 Whitworth Screwing Tackle
Sets with bright polished steel die -
stock, dies 21"' dia., cutting 9/16", 5/6",
3/4', 7/8", 1' Whit., 50/- per set. Also
B.S.F. ditto, 50/- per set. Only a third
of real value.

1,000 High Speed Side and Face
Cutters, 2 1/2' dia., 1" hole, 1/4', 3/8",
1/2' thick. 15/- each. 3' dia., 1' hole, 1/2".
5/8' thick, 20/- each. 3 1/2' dia., 1'
hole. 3/8', 3/4' thick, 25/- each. 4' dia..,
7/8", 1" thick, 1" hole, £2 each. 5" dia.,
1' hole, 1/2', 314' thick, 50/- 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 3/" die., 6" and 7' long, 5/ -
the two, 9/64" die., 11" long, 2/6 each.
Approx. 13/64' die., 10' long, 4/6 each.
Approx. 15/64" dia., 9 1/2' long, 4/6 each.
3/8' dia., 11" long, 10/. each.

200 H.S. Spot Facing Cutters 1 1/4'
dia.. 1/4" dia. detachable pilot, No. 2
M.T. shank. An essential tool for facing
bolt holes on castings Worth 45/-.
Gift 12/6 each.

1,000 H.S. Inserted Blades Ex-
panding Reamers, 21/32". 23/32". 161-
11116,3/4". 17/8 ; 27/32', 15/16". 18/6
7/8"-31132' 18/6 15/16,1 1/16', 201-31/32"-1 Mr. 22/6 1/1/16"-1 3/16', 27/6

:46,1 11/32', 32/6 each.
100 Sets Hex. Die Nuts. Sizes 1/4',

5/16', 3/8", 7/16' and 1/2" Whit., B.S.F.,
American Car thread or 26 brass thread.
These sets are in a neat case. Present
day value over 30/- per set, to clear 15/ -per set any thread. Two sets 28/6.
four sets 55/-. Also 5/8" and 3/4' in Whit.
and B.S.F. only, 5/8", 5/- each ; 3/4'
6/- each, 10/- per pair.

1,000 H.S. Morse Taper Shank End
Mills. No. 1 shank 1/4" 5/-. 3/8" 6/-.1/2' 6)6, also No. 2 shank, 9/16' 10/-,
5/8' 11/-, 3/4' 12/, 7/8' 12/, 15/-. Also
straight shank H.S. 5/16" 3/6. 3/8" 4/-.
1/2' 5/-, 3/4' 7/6. 7/8" 10/-, 1' 12/6 each.

Special Clearance, B.S. taper pin
reamers, sizes 4, 5, 6, 7, 9, 17/8 the lot,
worth £8.

All items brand new. El orders
paid, except overseas.

2.000 Small H.S. Twist Drills,
approx. 1/32", 3/32', 4/- doz. approx. ,
1/16,1/4', 7/6 per doz. approx. ; 9/32'-
15/32". six for 10/-.

3,000 Circular Spilt Dies I' dia.
cutting 1/4', 5/16', 3/8', 7/16'. 1/8' Whit..
13.5.P., also brass thread, 26 thread
all sizes and American N.S. 12/- per
set of 5 sizes, 2 sets 22/8. 4 sets 4216.
Taps to suit 12/6 per set, either taper
or second or plug. 1" dia. stocks 6/ -
each.

1,000 Hand Reamers, 5/11% 0/6 each,
5/8", 4/9 each.

1,000 High Speed Parting Off Tool
Blades, Eclipse brand ; 11/16" x 3/32'
x 5" long, 5/- each ; 13/16' x 1/16' x 6"
long, 5/- each ; 15/16' x 3/32" x 6' long,
6/- each.

7,000 Pratt & Whitney, circular
split dies, superior quality precision
:,round cutting edges, 13/16" dia, suit-
able for machine or hand use. Sizes :
2, 4, 5, 6 B.A., 8/6 per set. 13/16' dieMock, 3/6 each.

5,000 Ball Races, 1fi8" bore, 3/8' o.d.,
1/8" thick, 4/- pair : 1/4' bore, 3/4' o.d.,
7/32" thick, 4/- pair , 6 mm. bore.
19 men. o.d., 6 mm. thick, 4/- pair ;
9 mm. bore, 26 mm. o.d. 8 mm. thick, 41 -
pair ; 3/8" bore, 7/8" o.d., 7/32" thick.
5/- pair. 3/10" bore, 1/2' o.d.. 5/32" thick.
4/- pair.

2,000 Files 4"-6" good assortment,
10/6 doz., also toolmakers' needle files
ass., 12/3 doz.

Metal Marking Punches sizes 3/32",lir and 1/4', figures. 8/6 per set,
letters, 25/- per set, any size.

2,000 Straight Shank End Mills,
size 1/8", 5/32', 3/16', 7/32', 1/4", 5/164,
list price 301- set, 15/- set, also 3/8',
7/16', 1/2' ditto, 12/6 set.

500 H.S. 90' Countersinks, body
1/2" dia. Girt 5/- each.

1,000 Bevelled Wood Chisels,
handled, 1/4", 5/16", 3/8', 1/2'. 5/8', 3/4',
78", 1". Actual value 37/6. Gift 25/ -
set.

200 Cast Steel Circular Saws for
Wood 4', dia., 6/- each ; 6'. 10/. ;

13/6 : 10', ; 12", 241,
1,000 Semi High Speed Centre

Drills, Slocombe brand 5/16' body dia.,
3/32" point, 1/6 each, 16/6 per doz.

20,000 Small High Speed Milling
Cutters, various shapes and styles.
We want to clear these quickly. 12
assorted. 15/,

J. BURKE
192 Saslow Road, Totley,

Sheffield
Inspection Only at Rear

36 Fitzvvilliatn St., Sheffield,
JOSEPH LUCAS (CYCLE ACCESSORIES) LTD CHESTER STREIT BIRMINGHAM 0
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WHAT I THINK By F. J. C.
The Certificate of Driving Merit

THE Cyclists' Touring Club, no doubt
with a lively eye on its declining
membership, has not been slow to

take advantage of the fact that in some parts
of the country children are granted cycling
proficiency certificates. No doubt its object
is to increase its membership, for it is not
so many years ago that this club was
severely criticising the police and others who
wished to institute such tests, not only of
riding efficiency, but of mechanical efficiency.
It proposes to create a new membership class
for children who have passed the test which
the C.T.0 approves, and these new little
Lord Fauntleroys of the road may become
associate members with most of the advan-
tages of ordinary members, at 5s. a year.
It is not intended to encourage juvenile
cyclists to become better riders. The
member who proposed the motion really
gave the game away when he said " it would
give the club a vast reservoir of potential
members, but its success would depend upon
the schools and the enthusiasts in the schools."
Had the C.T.C. really had at heart the
desire to improve the standard of cycling
among juveniles it would have instituted its
own certificated tests many years ago. After
someone else, however, has instituted them
(Rospa, for example) it cottons on. This
is a further indication that the cycling clubs
are effete bodies which need to be recon-
stituted and infused with fresh blood with
ideas more in keeping with 1957 than of
1897.

Safe Cycling
TN this connection, if all juvenile cyclists
.1- read the book entitled " Safe
Cycling," published by Her
Majesty's Stationery Office at
9d., and adopt the instruc-
tions there given they will
have no need to pass any of
these really unnecessary
cycling proficiency tests. They
will automatically become good
cyclists. The booklet is a

supplement to the Highway
Code. In the booklet is a
diagram showing the points
which require regular atten-
tion and adjustment, and it
goes much further than any-
thing the C.T.C. has done to
enhance cycling efficiency.

The N.C.U. Moves
THE National Cyclists'

Union have now moved
from Doughty Street to their
new address at 21, Blackfriars
Road, London, S.E.i, and all
communications should be
addressed to it there. I
am glad to observe that an
entirely new and more co-operative spirit
now permeates this Union, but I Could wish
that it changed its name to the National
Cyclists' Association. The very word union

connotes militarism, and the N.C.U. has
certainly been a militant body ever since it
started. It could demonstrate by this change
of title that it has changed its policy. Both
the C.T.C. and the N.C.U. are passing
through bad times. Each is losing member-
ship at a heavy rate. The question of
amalgamation, which is the only solution to
the problem, is as remote as ever. Per-
sonalities are involved and the interests of
the members are subjugated to them.

Memorial to Frank Urry
THE Centenary Club, which was founded

by the late Frank Urry, who was a
regular contributor to this journal, has
proposed that a memorial be instituted to
him. He was president of the club from
its formation in 1939 until his death last
year. I am glad to note that this move is
afoot. The C.T.C., for which Frank did
so much, has not paid adequate tribute to
his life-long services to the Club, and
probably still feels bitter that he should
have resigned from it and severed all official
connection, as well as returning his award
because of the attitude of the C.T.C. council.
He felt, so he told me, that he had had one
of those raw deals which have been handed
out to others. It was his view that cycling
politics had always been underhand and
unsportsmanlike.

Cycling Casualties
ACCORDING to the M.O.T. booklet

mentioned above, cyclists' casualties
could be reduced by about 4o per cent. if
they would cut out the three major faults
of which they are accused, namely, not
watching what they are doing, which in 1955
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caused 3,925 accidents, turning right carelessly
(5,113 accidents) and crossing road junctions
carelessly (2,420 accidents). It is true that
large numbers of cyclists expect the other
man to exercise care and some club cyclists
who ought to know better are not immune
from criticism. The anti -motoring brigade
of cyclists are the worst offenders. These are
the sort of cyclists who have been led by
the C.T.C. and the N.C.U. in past years
" to fight for cyclists' rights " and to be
aggressive towards other road users.

These two bodies erected an Aunt Sally
in order to knock it down and impress their
members with their zeal.

A Tandem Association?
A MEETING with the object of forming

a tandem association was recently held
for the purpose of uniting tandemists into a
body " to fight to maintain the position of an
aspect of cycling which is being forced
farther and farther into the background."
This is a further example of invention of
an imaginary grievance-with the object of
starting an association to eliminate the
imaginary grievance-another Aunt Sally.
It is quite untrue to say that tandems are
being forced into the background, except by
the competition of motorised vehicles. The
tandem is an awkward machine to store and
it is an awkward machine on sharp bends.

It is a boring ride for the back-seat
passenger and, like the tricycle, is becoming
obsolescent. I have never understood why
anyone wants to ride a tricycle. It is an
uncomfortable machine, having three tracks
instead of one, thus providing a bumpier
ride than with a bicycle, it is heavier and
therefore requires greater effort to propel,
and therefore a lower gear, and it is cum-
bersome. The tandem machine looks wrong.
It belongs to the past, and I do not believe
that the proposed association will do any-
thing to make it more popular. It has, in
a word, had its day, and the sooner manu-
facturers take to providing a two-seater of
more orthodox design and more in keeping
with engineering principles the better. In
any case, the numbers of tandemists are not
such as to warrant a separate association.
Since the interests of tandemists are identical
with those of solo cyclists, existing organisa-
tions, if they do their job, would be able to
protect them from any infraction of their
rights, and perhaps to persuade them that
such anticipated infractions are quite
imaginary. There are far too many unneces-
sary associations already. Those who wish
to enjoy cycling, as a pastime, will find that
they can best do it by remaining aloof from
any association and thus remaining clear of
cycling politics. Although the subscription
to -day is really inadequate to provide the
services claimed, the members get very little
indeed for their money.

EVERY CYCLIST'S
POCKET BOOK

116 or 7/10 by post from the offices of this journa

Nte



34 THE CYCLIST June, 1957
Or

THESE shower-
proof pannier
bags are made

from a deck -chair canvas which can be
purchased for about 5s. from a multiple
store.

B

B

A 4

Make These Useful Containers for
By " LIBRA "

First, two pencil or chalk lines are marked
on the canvas 21in. from the edge, as
shown at BB in Fig. t. The canvas is
then folded at AA, t5in. from the end, and
sewn into a bag with double thread about
,'-in. in from the edge.

Fold the canvas as shown in Fig. 2 ; the
points are sewn across at CC and then
turned under and stitched in position. The
bag is now turned inside out to hide the
seams.

Four cuts are next made at DD and the
top folded as in Fig. 3.

Turn over a tin. hem at the top of the
bag and pass a piece of blind cord through
it. The corners of the flaps are turned
over a piece of cord along the line EE and
sewn down. The front of the flap is also
hemmed over the cord.

Two straps of brightly coloured chair
webbing are passed right
round the bag and suitable

8 buckles sewn on. If preferred,
the straps need be sewn only
to the back and the bottom of
the bag, so that wet oilskins,
etc., can be tucked under them.
A webbing carrying handle is

8 also useful. Figs. 5
show the completed bag.
Stiffening

A piece of hardboard or
1/16 in. fibre board is bent to
an L shape to fit into the
bag to stiffen the back and
bottom. The bend can be
obtained after cutting partly
through and soaking well in
water. The stiffening is shown
in Fig. 2 and the bend is
marked FF. Rivet on to a
piece of steel strip two hooks,
spaced to suit the cycle carrier.
The strip is then riveted with
bifurcated rivets to the bag.

The bifurcated rivets (tin. dia. x }in. long)
can be obtained cheaply from a cycle shop.
If a 6 B.A. washer is placed over the legs of
the rivet before bending them down a very
strong fitting is obtained. The rivets
should pass through the hardboard, the
canvas and the steel strip with the heads
inside the bag. They can also be used to
secure the straps.

Ls"

A

Fig. 1.-Marking out the canvas.

Top straps

Fig. 2.-
Method of
folding and

stiffening.

Fig. 4.-The com-
pleted pannier bag.

have been omitted.

Your Summer Tour

Fig. 3.-Forming the top.

Fig. 5.-A further view of the completed bag.

A long strap will hold the bag to the
cycle carrier or the ends of the bag straps
may be passed through the carrier to keep
the bag in place before securing the flap.

Oiling Your Cycle I

THIS is a job which should be done
weekly if possible and to be thorough

the cycle must be turned upside down.
While the machine is in this position, oil the
upper and lower head races and the front
and rear wheel hubs. An ordinary oilcan
may be used, but if pressure nipples are
fitted an oil gun should be employed.
Where nipples are fitted they should always
be used ; oiling directly into the bearings
may carry in dirt.

Stand the machine the right way up again
and oil the bottom bracket, rotate the cranks

and trail a thin line of oil along the inside
face of the chain. Turn the machine first
on one side and then on the other and oil
each pedal in turn, making sure the oil
runs through to the inner ball race. While
the machine is laying on its appropriate side,
oil the freewheel. Finally, very sparingly
oil the moving parts of the brakes-the
brake pivot and lever pivot, in the case of
cable brakes and the lever pivots and stirrup
guides on roller brakes.

On a derailleur gear, the lever must be
oiled and the races in the jockey and actuat-
ing sprockets also. A spot of oil is benefi-
cial too on the flat coiled spring of the
changing mechanism. The lever and little
actuating chain must be oiled on a huh
gear.
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A FERROUS" ELECTRIC ARC WELD-
ING SET will complete your workshop
equipment. For Mining and reiniorcing,
limn approx. 1;16" up to any thickness,
Mild Steel, Wrought or Malleable Iron.
Type F.M.60 Heavy Duty complete with all
lailipment 190/290v. Single ph. 10/15 amp.

domestic power supply) delivered free.
x stock, Cash (or C.O.D.) 523.10.0ti.P. Terms available.

Illus. leaflet from manufacturers.
FERROUS PRODUCTS (M.E C.) LTD.,
Church Rd., Croydon, Surrey. CR0 8351/3

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 I44 -page Handbook -FREE
and without obligation. Mark your
letter " Handicrafts Teacher.-

BIET
BRITISH INSTITUTE
OF ENGINEERING

TECHNOLOGY
591, College House,

29-31 Wright's Lane, London, W.8.

Wireless Set, No. 17. A complete trans
mitter receiver. Only 123 v. H.T. and 2 v.
L.T. heeded. New. Complete instruction
book with each unit. Ideal farms, scouts.

.44/61 mels. Price 39'6. Carriage 5/6.
One -Valve Amplifier, No. A.1271. Con-
tains V.R.56. Two trans.. Pots 5 Con-
densers. 7 Resistors. In metal box. Can
modify for player unit, 3/6. post 2/3.
Nife Cells. New. Superior to lead acid
type. Almost indestructible, voltage 1.2
to 1.5 (fully charged). Size 3' x 21" x 1"

uprox. 716 each. post IS-. 721- dozen, car.

Rheostats on Vitreous 'lobes. New.
Size 19." x 2". Resistance Is graded into six
sizes, 21 to 30 s.w.g. Total value 605 ohms,
many industrial uses. Price 151-, post 2;6.
Type No. 2, as above, wound with 28 s.w.g.
Total ohms '520. New, beautiful scientific
equipment, price 12/8. post 2/6.
Resistance Mats. Asbestos interwoven
with resistance wire, new. Dimensions
16" x 26", !tapped in three sections, total
ohms 996. 'Many uses research. Price 12/6,
each, post 2/6.
fapeedometers with Reset. By Jaeger.
.0-90 m.p.h. New. Half-moon shape, fitting
size 71" x 31", chromed beautiful condition.
price 25/, List price about 27/10/, Bargain
post 2/6.
PAL Type Relays. All 3,000 type. Coils
from 5 ohms to 3,000 ohms, up to 18 Blade
assemblies. 5/6 to 10/8 each, post 9d.
U.S.N. Transceivers, A.P.S.
Less Valves. New condition. contains 16
7.B.G. valve bases. H.F. Chokes, Con-
densers. about 500 useful pieces of equip-
ment. 10/- each, post 2/6.
Intercom Sets. Sound powered. Consists
of two balanced armature earpiece micro-
phones 20' twin flex, all new equipment,
citable baby alarms, remote radio listen -
g, car to caravan, communication, etc.
-ice 12/6. post V-.
'Mature Electric Motors. New Ex.
A.F. 'rape recording type. 12/29 volts
C. Fitted reduction gear, final peed

p.m.. famous maker. Size 21" x li x
'affable locos, research, price 151 -.,.Post
raw Web Haversacks. New. Everyone
n find these useful, for campers, tools,

unchbags, standard service size, 7i6 each,
st 1/6.

r Car Lamp Assembly. By Lucas
ew. Suit Humber 1956 or modern similar

s, trailers, specials. Contains red glass
rear light, double filament lamps for

g, lower section plain reversing,
luding leads housed in alum die cast

dimensions 11" long x 3". Fraction
real cost. Price 30/- per pair, post 2/6.

691, for new list. All communications
SCIENTIFIC INSTRU MENT CO.

oily Road, Quinton, Birmingham, 32.
Phone: WOO 3166.

Callers welcomed at Showrooms,
Bearwood Road, Smethwick.
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BERNARDS OFFER :-4 VALVE SUPERHET
BATTERY PORTABLE RECEIVER

CAN BE OBTAINED
COMPLETE WITH BATTERIES

£8.19.6
IN KIT FORM LESS BATTERIES

£7 ri Includingla Postage
BATTERIES CAN BE SUPPLIED SEPARATELY AT 1E6

 LONG AND MEDIUM WAVE
*LARGE ELLIPTICAL SPEAKER
 LATEST TYPE LOW -CONSUMPTION MINIATURE VALVES

SEND TO:-

BERNARDS ELECTRICAL INDUSTRIES LTD.
99, KINGSLEY RD., HOUNSLOW, MIDDLESEX

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR, SHEET, TUBE, STRIP,
WIRE

3,000 Standard Stock Sizes.
NO QUANTITY TOO SMALL.

List on application.

H. ROLLET & CO. LTD.
6, CHESHAM PLACE, LONDON, S.W.1.

SLOane 3463.
Also at LIVERPOOL, LEEDS, MANCHESTER, BIRMINGHAM.

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. : Hertford 2264 7 Currie Street, HERTFORD

CRYSTAL

Now
available
in 100ft.

coils.

Willoughby Road,

CLEAR FLEXIBLE P.Y.C.
TUBING

This non -perishing
thermoplastic tubing,
which possesses glass -like,
clarity, has a multitude
of industrial uses.

IDEAL FOR FLUIDS SUCH AS CUTTING OILS, FUELS,
DILUTE ACID AND ALKALI SOLUTIONS, ETC.

Bore Wall Per IOOft. coil
3/I6in.
I/4in.
3/bin.
I/2in.
l;i8in.

I/I6in.
I/16in.
3/32in.
I/8in.
I/Bin.

(1.11.0. P. & P. 119
11.19.0. P. & P. 119
14.16.0. P. & P. 3'-
17.14.0. P. & P. 3/6
19.17.0. P. & P. 41 -

Trade enquiries invited for large quantities at special prices.

TENSILE PRODUCTS LTD.
HARPENDEN, Herts. Tel. : Harpenden 311

35

FREE DRAWINGS

showing

STEAM and HOT-WATER
INSTALLATIONS

Readers of " Practical Mechanics " are
offered, without charge or obligation,
useful drawings showing correct installa-
tions or thermostatic control, steam
trapping and automatic air venting equip-
ment on a wide variety of steam and hot-
water healing and process applications.
Ask for current list from which to select.

SPIRAX-SARCO LTD.
(7ECIINIC,4l. DEPT.)

Cheltenham, Glos.

GOVERNMENT
SURPLUS BARGAINS
TRIPODS. Unused. /9/' long. only 5 lb.
wt. Immensely strong. Carrying sling.
Brass cap easily adapted to camera.
etc., etc. Each 12/6. carriage 343.
LOW VOLTAGE MOTORS with
Ita.:DUCTION GEAR, approx. 9;1
12445-90) 6-12 v. D.C., 1 amp., ea. 15i-.
post, 119.
MOTOR ONLY as above (dimensions
3' x x 2") ea. UV-, post II-.
BATTERY CHARGING TRANS-
FORMERS. V v. & 16 v. A.C. (for 6 &
12 v. charging at 1 amp.), ea. 1716. post
11-.
REA1TIFIERS to suit above. ea. 7;C.
post 3d.
(These transformers & rectifiers will.1
run the above low voltage motors.)
MANNER MOTORS. 29 v. D.C. Pro-
vide sufficient draught for Car Heater on
6 v. (12 v. preferably controlled by
variable resistance). ea. 25/... post 116.
VARIABLE RESIS"TANCES to suit
for 12 v.. ca. 3/8. post 6c1.
MOTORS. 200/250 v. A.C.ID.C. FHP.
approx. 80 watts. High speed. 1" 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 11st of other Motors,
Transformers, Pumps, Lamps, Switches,
etc.. etc.

MILUGANS
24. Ifurford Street. Liverpool, 3.Money Back Guarantee.

4111.4.1111

"It's the cleverest
soldering idea I've
ever seen ! "

Mr. N. R. Dasey,
of Kingsbury.
Loudon. recentlybought a
V A LTOCK
B 1.0 W I. A NIT.
and was so de-
lighted with his
purchase that be
wrote :
" . . . and the
novelty of solder-
ing without an iron
caught my Fund, ,co I
bought one of your

Valtocks.' But, believe me,
no novelty! I've .found this blow-
lamp a great help in dozens of
household Mbs. It's a real asset
to any workshop -the c/c verest
soldering idea I've ever seen!"

The VALTOCK BLOWLAMP
is 5;lin. high, weighs only 7 ounces,
and is sturdily made from solid
brass tithe. it uses only methylated
spirit, and there are no working
parts too wrong.

The VALTOCK is ideal for
tinning and sweating, silver solder-
ing, paint stripping, glass bending
and drawing, etc. It is robust and
practical enough for any " man -
sired " household repair job, yet,
it's so simple and safe to operate,
even a child can use it.

Buy a VALTOCK BLOWLAMP
today. You'll find it one of the
most useful articles in your work-
shop! Available from Halfords,
Gamages, Selfridges. and leading
Hardware Stores. Enquiries from :

VALTOCK LTD
REGENCY HOUSE,

1-4 WARWICK ST., LONDON, W.1



f.

3 6 THE CYCLIST

ALUMINIUM
BRASS - COPPER

 SHEETS

 RODS

 TUBES

 MOULDINGS &
SECTIONS

DETAILED PRICE LIST
UPON APPLICATION
NO S.A.E. REQUIRED

ALCOB METALS LTD.
367 EDGWARE ROAD,

Paddington, London, W.2.
Tel. PADdington 2232 (3 lines)

BARGAIN OFFERS!
G.P.O. TELEPHONE CON-
STRUCTORS' PARTS for communi-
cation between House and Garage,
Office and Works, etc., genuine G.P.O.
wall type telephone in polished wood box,
8in. x 6in. x 3in., fitted carbon Mike.
transformer, cordenser, magneto -bell,
switchhook and contacts, receiver and
cord connection strip and hand magneto
generators, 50/- per pair (carr. 7/6) with
wiring diagram.
G.P.O. MIKE BUTTON, lin. dia. carbon
granule inset with mica dia. with mike
transformer and wiring diagram for use
as Baby alarm, 5/6 post free.
D.C. DYNAMOS, 14/32 volt 9 amp.
shunt wound Dynamo 2,500 r.p.m. with
control panel fitted var. resistance,
ammeter cut-out, £7.10, carr. '10/-. 12
volt 10/14 amp. shunt wound Dynamo,
1,400 r.p.m., 85/-, carr. 7/6. Cut-out,
5/-, post 1/-. 50/68 volt 10 amp. shunt
wound Dynamo, 1,000 r.p.m., £12.10,
carr. 20/-.
ROTARY CONVERTERS. D.C./A.C.
12 volts D.C. input 230 volts A.C. 50
cycles S.P. 100 watts output, £9.10,
carr. 10/-, 24 volts D.C. input 230 volts
A.C. 50 cycles S.P. 100 watts output,
£5.5, carr. 1/-, 230 volts D.C. input 230
volts A.C. 50 cycles S.P. 200 watts output,
£15, carr. 20/-.
MUIRHEAD SLOW MOTION DIALS.
4in. solid brass with heavy bakelite knob,
new surplus, 10/-, post 1/-.
D.C. ELECTRO MAGNETS. 6 volt
D.C. twin coil type, weight 10 ozs., lift
4 lbs., 5/-, post V-.
MAGNETS. Swift Levick type S.L.S.36,
circular horseshoe, 'tin, dia., lin. thick,
Sin. polar gap, drilled poles, 2/6 each.
post 6d., 27/6 dozen, post 1/6.
ALNI DISC MAGNETS. Un. dia.
thick, 3/16in. centre hole, 3/6 each,
post 6d., 40/- dzn., post 2/-.
LESDIX CRYSTAL SET. 1957 Model
in neat bakelite case, Litz wound coil,
var. condenser, diode detector, plugs and
sockets for aerial earth and 'phone con-
nections. Complete with double head-
phones, 30/-, post 2/-. All aerial tested.

ELECTRADIX RADIOS
Dept. H, 214, Queenstown Road,
London, S.W,8 MACaulay 2159

VIV PLUS DC LIGHTING AT THE
FLICK OF A SWITCH

SPECIAL AC/DC CHOREHORSE
(As SUPPLIED TO B.B.CJ

PETROL/T V.0 SELF-STARTING

50k
y" UST

/ I \.\\
AIR COMPRESSORS AND

ACCESSORIES
Compressed air equipment to pro-
fessional standards, compressors only
£5.17:6 upwards. Complete Stationary
and Portable Plant from E29.17.6 to
£134. Full range of Air Receivers

Spray Gans and all Accessories.
Teddington Engineering Co., Ltd.,
29-31, High Street, Teddington,
Middx. KINgston 1193

Build a Boat to be Proud of!
You can do a splendid craftsmanlike job with
the Marine Motor and " Streamlinia " Hull.

416. GA ®G&
STREAMLINIA

The "Streandinia " 'Motor Boat Hull is carved from seasoned timber and
finished painted ready for final finishing coat. It will carry plant up to 65 lbs.,
is designed for speed and is suitable for steam, electric or i.e. drive. Excellent
for radio control. Length 3ft. 3M., beam 8in., price £9.14.0.
The Marine Stoat Motor is an ideal power unit for this model. Operates on
2-3 cell dry batteries in series or on 6 volt accumulators. Well suited for radio
control work, as it can be polarity reversed. Price £2.17.6.

Write to -day to Bassett-Lowke for "Model Shipping and Engineering Catalogue." Price 2/6.

BASSETT-LOWKE LTD.
18-25 Kingswell Street, NORTHAMPTON

London : 112 High Holborn. W.C.1. Manchester: 28 Corporation Street, 4

MODERNISE YOUR BATH with
ARNOBOARD

ARNOLITE LIMITED
WEST PARADE - - HULL

Telephone : 35687

Arnoboard
is prefinished

plastic - faced
hardboard

4,;" which works
just like or-

dinary hardboard.
Arnoboard is water

repellent, and won't hold
dust. In marbled, wood grained,

tiled and other finishes.
SEND 1/6d. for the ARNOBOARD BOOK,
leaflet and free sample NOW -IT WILL
SHOW YOU HOW TO MODERNISE
YOUR HOME THE NEW, EASY WAY -
IT WILL SAVE YOU POUNDS.

...,

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

"STAR" FIRST QUALITY

EXTENSION Si.
LADDERS DOWN
Clear Columbian Pine (no
knots) with Hardwood Rungs
at 9in. centres. Tie Rods
suitably spaced. Wrought
iron rust -proof fittings.
r I- deposit and 6 monthly payments.

CASH 6 mthly.
Closed Extended PRICE pymts.

8ft. 14ft. '£4/.5/- 15/5
10ft. 18ft. £51 51- 1913
121t. 21n. £6/10/- 24/-
14ft. 251t. £7/181- 30/-
16H. 29ft. 59/10/- 35/-
CARRIAGE PAID. SEND NOW I
Other sites and types available.
PARK LINES LTD. (X28),
717/719, Seven Sisters Road,
London, N.15. STA 9211-3

OSCILLOSCOPE
(MINTURE TYPE -1- C.R.T.)
Supplied in kit form
complete with full .
instructional notes erl' '
for radio and T/V 94911fr
servicing. Operates
from power supply a

of most AC domestic ..,rai ,Torino
or

o receiver equip-
from power /".

unit supplied as an extra.

Cash Z10 (inc. post/pkg.) or E2 down
and 9 monthly instalments of £1

(Power unit, if required, C3 extra)

Order now or send for further details to

E.M.I. INSTITUTES,
Dept. S.C.144, London, W.4

test

Price The SUPER -
811 10s. 66. The `Adspt ' Bench R-- ADEPT" LATHECarr. Extra Hand Shaper 1011. centres, Pin.

Length of stroke of hetwe'e n
rain Still. No. 2 B.H. t.

centres.
Shaper, Stin, stroke.
pPortear220DTe... 6d. Exalts:. price :7 Os. ed. A good Range

and p cking 4/- (T The a AccessoriesAsk your dealer .Adegt*'0,Iin.afin..ibS.P. 4 -Jaw Inde- is available.
Machine Vanufartured by pendent Chuck, Reversible :laws, 47/6.

Vice F. W. PORTASS MACHINE TOOLS, LTD.
£1,113.0d. ADEPT WORKS, 141a, NICHOLSON ROAD. HEELEY, SHEFFIELD, 8

June, 1957

NEW CAKES & FITTINGS
TOUGH RUBBER CABLES

per yd. 25 yds. 50 yds. 100 yds.
1/044 Twin 15/- 27/3 53/6
1/014 3 -core Hid. 21/- 38/8 75/8
3/029 Twin lid. 19/6 351- 68/6
3029 T. & E. 1/Old. 23/6 42/-' 02/6
7/029 Twin 1/5 3119 58/6 11116
7/029 T. & E.
7/044 Twin 211,98 6308;-6 101/1-6 211309/1--

Twin Lead, 50 yds., 3/029, 69/3 7/029, 110/9- 
VIR, 50 yds., 31029, 1519 : 7/029, 25/3. Earth.
Wire, 100ft., 7/029, 12/6 7/020, 7/9. Twin
PVC Transp. Flex, 50 yds., 10/-. Twin
Twisted, 25 yds.. 12/6 50 'yds.. 22/6. TRS
VIR, Lead Cables of all sizes. Holders. C.O.
8/-. Batten, doz., 121-. Roses, Brown. 8/ -
White, doz., 10/-. Jim. Boxes, Sml..
Lge., doz... 13/-. Switches, 1 -way, 181-
2 -way, doz., 24/, White Switches, i-way
24/-; 2 -way, doz., 30/-. Flush Switches
1 -way, 181- 2 -way, doz., 24/-./ Ceiling
Cord, do., 1 -way, 5/- : 2 -way, 6/-. 2 amp.
2 -pin Sw. plugs and tops, ea., 31-. 5 amp.
3 -pin Sw. plugs and Tops, ea., 5/6. 15 amp.
3 -pin Sw. plugs and Tops, ea., -9/-. 15 amp.
3 -pin, ditto, A.C. only, ea.. 6/-. Wood Blocks,
3 x 5/- 31 x 1, 7/8 : 3 x 3 x i. 6/6 : 51 x
31 a a, doz., 8/-. White, 3 x 0, 6/- 31 x 1 7/-
4 x 1, 91, Cable Clips, Sml., 2/9 :Med., grs.,
3/3. 15 amp, D.P. Insulated Sw. fuse, 9/8.
21 amp. .Ironclad 2 -way 15A. Spltr., 13/6.
30 amp. Ironclad D.P. Switchfuse, 19/6.
Metal 5 -way Consumer Unit, 42/8. Sw. gear,
Fusebds.. Spltrs.. all types. Lamp Bulbs.
15, 25, 40, 60 watt, 12/- ; 75 watt, 15/- ; 100
watt, 17/- ; 150 watt. 241- ; 200 watt, doe..
30/-. Carbon Bulbs, 230 v. 16 C.P., doz., 20/-.
Immersion Heaters, 3 Kw., 65/-. Single
Car Cable, 10 yds.. 3/- : 100 yds.., 25/-.
Conduit and Fittings, tin. and fin. Industrial
Reflectors, Tubular Heaters, Fluorescent
Fittings, Time Switches, and all electrical
equipment. Full lists on request. Single
items supplied. Satisfaction guaranteed.
Terms : Cash with order ;carriage paid
over £4 : orders of £20 or over less 5 per
cent. discount. Open daily, inc. Sat.,
g to 6 ; Thurs. 9 to 1. Callers welcome.

LONDON
WHOLESALE WAREHOUSE

165 (PM), QUEENS ROAD
PECKHAM, S.E.15

Tel.: NEW Cross 7193 or 089,

SPECIAL OFFER
G.E.C., B.T.H. &

WESTINGHOUSE
GERMANIUM CRYSTAL

DIODES
I/- each. Postage 21c1

Diagrams and three Crystal Set Circuits
Free with each Diode.

A large purchase of these fully
GUARANTEED diodes from the
manufacturers enables us to make

this attractive offer

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED
All gauges available

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.

EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL

FORMERS AND TUBES
ALL DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS

CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable Iron Cored Coil

RECEPTION GUARANTEED
Polished wood cabinet, 15/- post 1/3.
A REAL CRYSTAL SET NOT A TOY

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

AIR PISTOLS
AIR RIFLES  ACCESSORIES

s' Write foo catalogue WESLEY A SCOTT Ltd.
ii06. WEAMAN ST., BIRMINGHAM 4, ENGLAND
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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., 2 TUDOR STREET, LONDON, E.C.4
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THE "MINOR" 10 in I
UNIVERSAL WOODWORKER

The "MINOR" lathe carrying a battery of three useful
machines, any one of which may be operated without
removing the others. ALL powered by ONE sturdy electric
motor.

Showing the tilting saw -table with A view of the 4 in. planer with saw
mortiser and planer ready for use. and mortiser ready for use.
7 in. saw with 2i in. cut. FINE,
MEDIUM & COARSE SAWS
AVAILABLE.

Combination table being used for Spindle moulding. Cutter block
panel cutting. Easily adjustable for takes the place of the circular saw.
varying lengths.

Combination table in use with Combination table in use with slot
sanding disc. This table has many mortiser. Mortises from e in. to
uses. in.

Send Stamp NOW for illustrated brochures to:

CORONET TOOL CO., Dept. PM, Mansfield Rd., DERBY

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.I0.
Sole Agents for Australia and New Zealand-Gordon & Gotch (Aisia), Ltd. Sole Agents for South Africa-
Central News Agency Ltd. Subscription Rate (including postage) : For one year. Inland 18s. 6d.

Overseas 17s., Canada 17s.

" Practical Mechanics " Advice Bureau. COUPON
This coupon is available un' il June 29th, 1957, and must be
attached to all letters containing queries, together with 6d. Postal
Order. A stamped addressed envelope must also be enclosed.

Practical Mechanics. June, 1957.



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
Jig & Tool Design
Press Tool & Die Design
Sheet Metalwork
Automobile Repairs
Garage Management
Works M'gmnt. & Admin.
Practical Foremanship
Ratefixing & Estimating
Time & Motion Study
Engineering Inspection
Metallurgy
Refrigeration
Welding (all branches) 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.

Elec. Draughtsmanship
Machine f f

Automobile f t

Structural f

R,'F Concrete
Structural Engineering
Mathematics (all stages)
Radio Technology
Telecommunications
Wiring & Installation
Television
Radio Servicing
Gen. Elec. Engineering

BUILDING AND STRUCTURAL
L.I.O.B. A.I.A.S.
A.M.I.P.H.E. A.A.L.P.A.
Building Construction
Costs & Accounts
Surveying & Levelling
Clerk of Works
Quantity Surveying

A.R.S.H. M.R.S.H.
A.F.S. A.R.I.C.S.
Builders' Quantities
Carpentry & Joinery
Building Inspector
Building Draughtsmanship
Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.
Gen. Cert. of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher
Housing Manager (A.I.Hsg.)

Common. Prelim. Exam.
A.C.I.S., A.C.C.S.
A.C.W.A. (Costing)
School Attendance Officer
Health Inspector
Civil Service Exams.

BECOME A DRAUGHTSMAN-LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions a.,
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of

Engineering. Practical experience is
unnecessary for those who are willing
to learn-our Guaranteed " Home
Study" courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SEVENTY YEARS OF
* CONTINUOUS SUCCESS

NATIONAL INSTITUTE Of ENGINEERING
(In association with CHAMBERS COLLEGE-Founded 1885)

(Dept. 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

132 -PAGE BOOK FREE!
SEND FOR YOUR COPY

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 MTERFSTINO COURSES 111117

TO SELECT FROM!
A.M.I.Mech.E., A.M.I.M.I.,
A.M.Brit.I.R.E., A.M.I.P.E.,
A.M.I.C.E., A.M.I.Struct.E.,
A.M.I.Mun.E., M.R.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.

Free

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 Amp OfFe
7.1115 COUPON

(Dept. 29), 548-150, Holborn, London, E.C.t . NOW AND 13E
;ALL SET 'FOR

To NATIONAL INSTITUTE OF ENGINEERING

Please Forward your Free Guide to
NAME SaCCESS
ADDRESS

My general interest is in : (z) ENGINEERING
(a) AERO (3) RADIO (4) BUILDING
(5) MUNICIPAL WORK

(Place a cross against
the branches in which
you are interested.)

The subject of examination in which I am especially interested is

To be filled in where you already have a special preference.
(2d. stamp only required if unsealed envelope used.)


