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How are you fixed for GLIPS P

If you are having trouble with clips, bring your problem to us. We
show here a few varieties, but these, mark you, are only a very
small selection from our range of thousands of CLIPS...in every
possible shape, size and quantity — in phosphor-bronze, brass, steel,

stainless, plated . . . for every trade and profession.

And if you want a ‘special’ let TERRY'S Research Department
design for you — after all, we've got 98 years’ experience behind us.

Sole Makers :
HERBERT TERRY & SONS

BIRMINGHAM LONDON

LTD. REDDITCH (The Spring Specialists)
MANCHESTER

and 5 very
popular ‘ numbers’

80 and 81 — general utility clips
— for tool racks, etc., from 3" to
2” from stock.

300 —an exceptionally efficient
drawing board clip, 5/- a doz.
(inc. p.t.) from stock.

257 — a useful clip in black
enamel, from §” to 13”,

1364—a clip for kitchen cahinets
~—rustproof finish

Really interested in springs?
This book —— Spring Design and
Calculations — packed from cover
to cover with spring data, Is yours post
free for 12/6.

HTEA
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WM > New Attachment

C“b uSﬂT'5! CONVERTS TO

g ELECTRIC FRETSAW/

... AND ENJOY ALL :
THESE AMAZING ¢
ADVANTAGES :

When you own a Wolf
Cub you possess the power .+

"g and pillar, can enjoy machine fretsawing in a wide variety of materials for
* only £3.15.0. Cuts wood 3" thick, non-ferrous metals up to 3* to centre of

unit which drives civeular 16" circle at 2,000 strokes a minute with blades of special design and steel,
Saw Bench, Wood easy to change and tension. 6” square work table, adjustable guard and work-
Turning Lathe, new holder. Supplied complete with 12 blades for wood, plastics, etc., and 12 for

Fretsaw, etc. Only Wolf
Cub has 1009, inter-
changeability of parts.

L "0'f Cub o consravcron coupwent
w0Lcua v

R I LIRS re): PERIVALE 5631-4  Branches: BIRMINGHAM -- MANCHESTER -~ LEEDS,- BRISTOL - NEWCASTLE - GLASGOW

non-ferrous metals.

e
}

e

No. |. ‘‘Miniature ’’ Jewel-tipped needle for Lightweight pick-ups.

WITH A MINIMUM OF WEAR | ’
calls “for the use of S. G. BROWN PRECISION SAPPHIRE NEEDLES

No. 2. ‘' Straight *’ Jewel-tipped needle for Crystal pick-ups.

No. 3. ' Trailer "’ Jewel-tipped needle for Medium-weight pick-ups. For over 70 years Thornton’s Drawing Instruments

No. 4. ‘‘Knee Bend Trailer ¥ Jewel-tipped needle for older type have been used by the Engineers and the Surveyors
Heavy-weight pick-ups. l responsible for the world’s most famous constructions.

The more important your work the greater the neces-

No. 5. ‘' Miniature Solid Sapphire '’ needle for Lightweight pick-ups. f
sity-for Reliable and Accurate Drawing Instruments.

1 i ingonly Th ’s for complete satisfaction
Nos. -4, 7/-, plus 2/4 P.T, Post éd. No. 5, 9/3, plus 3/1 P.T. Post 6d. Insistonusingonly Thornton's for complete satista .
- {llustrated catalogue sent post frec on réquest.
There's an -S. G. BROWN PRECISION. SAPPHIRE NEEDLE
for every type of PICK-UP &

All S. G. BROWN Precision Sapphire Needles are protectively mounted on a useful double-sided . -1 i
stroboscope (78 & 33-1/3 r.p.m.). An instructive and interesting Brochure with mony useful d A ) 4"
Drawing Insthament Specialists :

hints on obtaining better reproduction gladly sent on request. Write to Dept. P.M.

B.%. Brown 110,

WYTHENSHAWE, MAN'C-H‘EIT<ER._
Tel: W.YThenshawe 2277 (4 lines)

SHAKESPEARE ST., WATFORD,HERTS:
Télkephone: Watford 7241,
4N
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TELESCOPIC RIFLE SIGHTS. No. 32. Power 3X with cal. adj. for
elevas/ion and windage. Cost .over £20 ea., our price, in good condition,
£7/10/-.

16 mm. RECORDING CAMERAS, 24 v. Complete imr casc with magazine.
Tested O.K., £3/15/- ea. )
OPTICAL UNITS. Ex Barr & Stroud rangefinders. Contains 2 achro-
matic OGs 1%in. dia. x 18in. focus, and various lenses, wedges and prisms.
Also brass “mounts and movements and a very useful slide movement
running on 5 small ball races, and rack and pinion gear. Trave| approx.
8in. OGs guaranteed O.K., but case is steel and more or less rusty. All

£3/10/- ea., or less OGs, 25/-. )
TELEPHOTO LENSES. Suit 35 mm. Exacta or similar cameras. Plain
mount, no iris. All approx. F5.6. 5in. back focus 3in., £2. 8in. BF 4in.,
45/-. 10in. BF 6in., 50/-. |

ROSS 5in. Anastigmats. Plain mounts, no iris. Cover up to } plate but
an excellent long-focus lens for miniature cameras. Aperture F4. Brand
New, £4/10/- ea. ) .
Most Types of Photographic lenses in stock from lin. focus F3.5 to 36in.
F6.3. See our lists. Also Telescope OGs and achromatic and other lenses,
condensers, eyepieces, erector, lenses, prisms, ctc., etc.

LARGE IRIS DIAPHRAGMS in brass barrel, 6in. x 9in., clcar aperture,
4in., 35/- ca.

Large T/ELEPHOTO lenses. 36im. F6.3 with iris, £15 ea.

TELESCOPE EYEPIECES. lin. focus, wide angle, precision gunmetal
focusing mount, 50/- ea. lin. W.A. eyepiece. Non-focusing mount.
Bloomed, 30/-. t}in. focus, extra wide angle, bloomed, focusing mount.
Cost over £20, a few only. Ex-new equip, £5 ea. Used but optically
perfect, £3. An excellent lens for viewmng 35 mm. (lin. x 1}in.) trans-
parencies and completely distortionless. )

FILM. 16 mm. Plus X. 100ft. Panchro Neg., 12/-. 16 mm. HPX., similar
to HP3, 6/-. 16 mm. llford recording. Fast green, sensitive, 50ft., 6/-.
35 mm. liford HPX, 100ft., 25/-. 35 mm. Iiford Recording. 200ft., 12/6.
Kodak Microfile, 35 mm. 100ft., 15/-.

other parts brass and in good order. Size overall approx. 3ft. x 3in. x 3in. ,

R.F. UNITS. Typc 24 mod. 27, with valves, good condition, 17/6 ea.
R1124 RECEIVERS, with & valves, 25/- ea.

FIELD TELEPHONES. Type D, with dual handset, bell and buzzer,

25/- ea.

POWER UNITS. No. 19, as new, 35/- ea. Used, 25/-.

POWER UNITS. 302. 700 v. 70-120 mA. Smoothed. output. With

valves, 50/- ea.

MALLORY VIBRAPACKS. 12 v. 150 v. 60 mA, with vibrator, 21/- ca.

MOVING COIL METERS. 2}in. flush. 040 v. New and boxed, 12/6

ea. 20-0-20 a., or 50-0-50 a., at 8/6, used.

STANDARD AMMETERS. 0-250. 6in. mirror Scale in teak case, £4 ea.

};_OU?ZS/EEAKERS. New slightly soiied. Goodmans 4in., 12/6 ; Rola
in., .

CERAMIC TRIMMERS. 24 on panel, 5/-.

SELF ENERGISED MIKES, 2/6.

MIKE TRANSFORMERS, with switch, 3/6.

CARBON TYPE MIDGET MIKES, iin, 2/6.

ELECTRIC METERS. 230 v. 5 a., quarterly, 12/6. _

CONVERTERS. 24 v. D.C. to 230 v. A.C., 100 w., 70/-. 12 v. ditto in

case with meter, etc., £6/10/-,

MOTOR BLOWERS. Mk. I1. 24 v., New, 21/--; used, 15/-.

BOMBZII/)ELAYED ACTION TIME SWITCHES. 7-day jewelled move-

ment, 2I/- ea.

LAMPS, 24 v. 80 w., 2/6 ea. 24 v. 18 w.,-gunsight, 10/- doz.

PROJECTOR LAMPS. 20 v. 100 w. S.B.C., 5/6 ea. 110, 300 w., pre-

focus, 12/6 ea., or 3 for 30/-. 12 v. 350 w., 5/-. 26 v. 350 w., 5/-. 230 v,

3,000 w., long fil., 15/- ea.

DRAWING INSTRUMENTS. Slightly soiled in case, 12/6 ea.

YAXLEY TYPE SWITCHES. 1 bank, 9 pos., 2/6 ca. ; 24/- doz.

‘H.F. CHOKES, 6 assorted, 3/-. Crysta} diodes, 2/6 ea.

R.C.A. CRYSTAL WAVEMETERS. Type TE/149. Unused but slight
damage to ceramic end plates on tuning unit. Can easily be rcplaced with
perspex or similar. Complete with 1,000 Kc/s special R.C.A. crystal, less
valves, £3/10/- ea. Tested valves, 25/~ set extra,

microscopes, rifle sights, stereoscopes, projectoss, enlargers, episcopes

cost of lens.

HOW TO USE EX-GOVERNMENT LENSES & PRISMS. Nos. I and 2 at 2/6 ea. will tell you all you need to know in order to make your own telescopes, binoculars,

, .elC. . .
ENLARGER for 2}in. sq. or 35 mm. Plans, 3/6. Condensers and lens, 30/6. Complete Kit, including column and base, £4/18/-, plus 4/- carr.
[ BACK PROJECTION TABLE VIEWER for 2in. x 2in. (35 mm.) slides. This viewer gives a 6}in. x 4lin. picture from 35 mm. slides. No doubt one of best ways of viewing
colour transparencies. Can also be used for direct 3:D viewing (no glasses or gudgets). Plans and details, 3/6. Complete kit, with all parts, £7/9/6, plus 4/- carr. Lens only.
Triple condenser and double achromatic object lens, set of 5 unmounted, 50/6. The gverage amateur should be able to construct |ﬁi

s viewer for about £3/16/-, including

STEREO OR 3-D. Without viewers or gadgets Our booklel on this subject tells all you need to know in order 10 produce perfect 3-D pictures with the above table viewer
or any other type of projector, without polarised light, special screens or glasses:of any description. Booklet with sample pictares and full detaifs; 7/6.

A STAMPED AND ADDRESSED envelope will bring you our frce and complete lists.

H. W. ENGLISH, Rayleigh Road, Hutton, Brentwood, Essex.

FOR SUMMER
SAILING

There is nothing which reflects
the modeller’s skill to better
advantage than model boat
building. Modelcraft offer a
fine series of plans for yachts
of all types, launches, etc. The
following selection is typical.

‘KESTREL’
24in. yacht. Plan includes
treatise on building and

sailing a0 o
INTERNATIONA

‘M * CLASS Racing Yacht
‘OSPREY’

50in. model ... 0O e 15
‘MERLIN’

36in. M.Y.A. model ... . 10/6
‘DAYTONA ’ Motor Cruiser
33in. mode! .,. .. 3206

Postage 6d, per plan

MODELCRAFT

77 (L), GROSVENOR RD., LONDON, S.W.1 PRODUCT OF SIR Wm. BURNETT & €0.(Chemicals)LTD.
GREAT WEST ROAD - ISLEWORTH - MIDDLESEX - ENGLAND

MAIN SWITCHES (Switch fuses), 15
amp. Iron clad. by famous maker. New.
7/8 each. post 1/-.

AUGER TWIST DRILLS. New. iin.
4in. and lin., 7.6 set of three, post 9d.

KING DICK RING SPANNERS. Size
tin. A.F. and }in. New. 3/8 each. post 7d.

King Diek Spanners. Size }in. W.Ring

one end open the other, weight 1§lbs.,

{loavy dyty, length 12in. 7/6.each, post
J=

‘K " LOCKS. Similar standard front
door type. Has many improved features.
New boxed. Normal- retail price 18/9
each. Our price 76 gach,” post 9d.

1 Three for 20/-, post frec.

BATTERIES, 2-volt 18 ampere-hnur.
Brand ncw and boxed. Three of these
would make good standby for 8 H.P. car.
Price 7/6 each, post 2/-. Threc for 20/~
carriage 3/6. Real bargain.

SMALL BLOWER MOTORS. 2dv.,
suitable 12v. car systems or 6v. with less
effect. 1R'6, post 12,

FISHTATI. M, CYCLE SILENCERS.
Ne\g lcyhromed. suit Bantams. 78,
post 1/2.

WHANDA CABLE STRIPPERS.
New, has various fittings, different size
cables. List price 15/-, our price 5/-, post
7d. 48/- dozen, post 2/-.

GRINDSTONES. GENERAL PUR-
POSE. New, boxed. Diameter 4iin.,
grinding surface 1iin. 3'8 each, post
9d. 36/- dozen, carriage 3/6.

HYDROGEN GENERATORS. Con-
tains Lithium Hydrade for inflating
R.A.F. Met. balloons. 5/-, post 1/-.

SELENIUM RECTIFIERS. New.
12 volt, 3 to 4 amps., full wave bridge
connection make ideal charging unmit.
15/- each, post 1/~. 12 volt at 1 amp. full
wave, 7/@8 each. Just the thing for train
sets. Post 6d.

ELECTRIC MOTORS. G.E.C. Singlé
({ﬂ ion  1.440 g New

Phase Repuls: 3 P,
(point nine) .9 H.P.. hall list price,
£12.10.0, carriage 12/6 England. { H.P.
as above, £12.

L. C. NORTHALL

16, HOLLY ROAD, QUINTON.
Phone : WOO 3166

Showrooms: 353, Mearwood Road,
Smethwick. Phone ; Bea 1458.
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For full details write to :—

HOOVER LIMITED

INDUSTRIAL PRODUCTS DEPARTMENT
CAMBUSLANG + LANARKSHIRE - SCOTLAND
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R A modern home workshop of today should
be fitted with a Hoover F.H.P. motor—the
motor for reliable power. The Hoover
‘fractional’ has everything the hobbyist needs
—dependability, durability and adaptability.
It is a really sound investment. Precision made
and modern in design, the Hoover F.H.P.
motor is an essential piece of equipment for
the hobbyist who wants to have an up-to-date
and efficient workshop.

MEVER
FORGET

to keep a regular supply of
¢ Plasticine’ on your bench.
This versatile modelling
material is wonderfully uscful
in all branches of practical
mechanics. © Plasticine ’ makes
excellent mock-ups and proto-
types. It is clean and easy to
handle, and lasts for a very
long time. You can buy it
at stationers, stores and toy
shops, in 16 attractive colours.

Plasticine

HARBUTT’S
PLASTICINELTD
Bathampron, Bath,
Somerset

HANDYMEN—HERE’S THE SOLDER WATSON’S SPECIAL OFFERS

ASTRO COMPASSES
Precision observa-
tion instruments.
Optical sight, four
scales, two spirit
levels in case, 8/8.
Post 1/10

L.T. CHOKES. Suit-
able for smoothing
any L.T. circuits.
Approx. 24lbs. Size
4iin. x 6in. x T7in.
12/8 each. Carr. 4/6.

EX. R.A.F. TOOL

For reliable, econo-
mical home repairs,
Ersin Multicore is
the solder to use. It
cuts costs by avoiding
wastage—the 3 cores
ofexclusive Ersin Flux
ensure that there are
no solder lengths,
without flux. It saves
tzme because the
3 -core construction
means thinner solder
walls, quicker melting
and speedier solder-
ing. It can be used for every

llln Prlce 13/6 Carr. 3/6.

ACUUM MPS. Beautifully made to
A M. speclﬂca fon. SIZe approx. 6iin. x 4in.
Outlet iin. 30/-. Post 2/-.
SIGHTING LLI‘S(,OPES wn overall,
Precision built. 23/8 each. Post 2/-.
IMMERSION IEATERS. Each wﬂ’-'h
control switching, giving 250 w. 500 w. and
1.000 w. as required. Suitable for 220-230 v
Well made and jdcal for a variety of heatlng
1ohs 35/- each. Carr. 3/-.

RGET bLl EVES. 101t long, 2

It xlft diam Contains approx. 50 sq. ft. ol
best quality green canvas. 19/8. Post 2!-.
DYNAMOS. Shunt wound. foot mounted,
léall be;aéring 14/32 v. 9 amps., 288 w., 67/6.
arT.
COILED SPRING FENDLESS BELTS.
Size 3/16in. x 12in. long. extensible to 15/16in.
Fastened by screwing conical L.H. end
inside coil, Any number can be joined
together. Twenty for 4/6. Post 9d.
V-ROPES. 2u/32in. x 7/16in., 52in. overalt,

soldering jo i i SIZE 1 CARTON 3/ each. b for 16/8. Post 1/-,
g ] b, replacing sngk PRESSURE GAUGES. 0-1501b. Luminous
solder, fluid and paste fluxes. PRICE 5/- EACH remote reading with 40ft copper tubing and
banjo connection, 8/6. Post 1/6.
MINE DETECTORS. A fine article with
huudxl'edbsj orts use-ss‘1 /rl%‘; de&ectmﬂg[ concealed
4 metal objec - arr.
THIS SIZE 2 (HANDYMAN’S) 8{"1“ i Gdilz Larﬁi fﬁpaﬁltybfmm‘
ong 2in am, w exible pi;
CARTON C€OSTS ondsy Bal e A L AR ve
= ?AT%B /m‘()'lf/"'\A%Gng ]:Iggal rleoctlﬂers
Contains _approximately 3 ft. of 2048 e e DS,
5 s ¢ rges two 12 v. batteries, built to a high
18 S.W.G. Ersin Mufz):con Solder, s[,t‘a;voicNeAsI;:%colt}catlgn 36§10' 2/18r 2%»/6 :
', £ A1 W, V. am
:uﬂfczent f or 200 average jomnis. Beautifully made sets, complete wﬁsix
INUBED. E28H0N Car. 1zl o ator.
MULTICORE SOLDERS LTD. Hundreds .of other Bargains available.
Send stamp for List.

MULTICORE WORKS, MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS.

EASTERN MOTORS, ALDEBURGH
BOXMOOR 3636 (3 lines) SUFFOLK '

Phane ; 61.
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1.C.S. TRAINED MEN

are in Greater Demand

than @Ve¥ —Maximum production
depends on high technicai skill,
as that acquired by

NEWNES PRACTICAL MECHANICS

April, 1954

TENS OF THOUSANDS MORE TRAINED
MEN ARE URGENTLY NEEDED NOW

—BUT THERE

IS NO WORTH-WHILE

PLACE FOR THE UNTRAINED

Ambitious men everywhere have succeeded through

I.C.S. Home-Study Courses:

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

Accountancy

Air Conditioning
Architecture
Architectural Drawing
Boiler Engineering
Book-keeping
Building Construction
Building Specifications
Business Training
Business Management
Carpentry and Joinery
Chemistry, I. & O.
Civil Engineering
Clerk of Works

‘Coal Mining

Concrete Engmeering
Diesel Engines
Draughtsmanship
Drawing Office Practice
Electrical Engineering

Electric Power, Light-
ing, Transmission,
Traction

Eng. Shop Practice

Fire Engineering

Foremanship

Fuel Technology

Heating and Ventilation

Hydraulic Engineering

Illumination Eng.

Industrial Management

Machine Designing

Machine-Tool Work

Maintenance-Eng.

Marine Engineering

- Mechanical Drawing

Mechanical Engineering
Mining Engineering
Motor Engineering
Motor Mechanics

So also can 'you,

Motor Vehicle Elec.
Municipal Engineering
Plumbing

Production Engineering
Quantity Surveying
Radio Engineering
Radio Service Eng.
Refrigeration
Salesmanship

Sanitary and Domestic
. Engineering
Sheet~-Metal Work

Short-Story Writing

Steam Engineering
Structural Steelwork
Surveying

Television Technology
Welding, Gas and Elec.
Woodwork Drawing
Works Engineering

~ such
1.C.S. Students

TV. TUBES
12in, €5, Mazda CRMI2JA or B, and a™
few other types and rakes, Picture
shown to callers.” Not Ex-W.D. Carriage
and Insurance 15/6 extra. No “catch.
Special Offer of tubes with burns for
testing and spares at 30/- each.

SPOTLIGHTS. 8/9. But-
lers, new but Ex-W.D. 8in.
dia.,"6}in. deep. Post I/3.

DUNLOPILLO 2-seater
ex Coach seats with back.
Moguette covered.

Measure 34in. x léin. x
19in. 37/6. CTarriage 4/6.

AMPLIFIERS. 77/6. Push-
pull type. 7 watts output,
4 valves and | rec. A.C.
or Universal. Post 2/6.

SALVAGE VALVE CLEARANCE
SALE

89 69 5/9 39

6FI5  1AS 3v4 iLDS

6BE6  IT4 6L7 ILM5
6BW6 IS4 12Y4 . 4DI

6BA6 IS5 210VPT  6AB7

6V6 €K7 77 7H7

8D3  6F6 EB9I 37

807  ECCI] EI436  CVé

10Fl ~ EL9L. KTWéI LP220
I0PI3. UF4f  KTW63 UM4 Midget
_EYS© 6AM5  OZ4A  SP2 (5-pin)

. Postage on valves If- up to 6.
RADIOGRAM CHASSIS. £10/17/8.
Latest 1954 Model. Bandspread tuning feed
back. 3-wave: band, 5 valve (latest minia-
wures), flywheel tuning, gain switch, ext.
speaker and_ pick-up sockets. Post 3/6.
POWER SUPPLY UNITS, 657, 17/6.
Ex-W.D. 200-250 v. primary, 300 v.
secondary. Less valves. Carr. 4/6.

SEND STAMP FOR

621 ROMFORD RD. LONDON,

RADIO-GRAM CHASSIS. End drive,
£7/17/6. Salvage, reconditioned 3 wave-
band 5-valve superhet (latest midgets),
ext. speaker and pick-up sockets. Post
3/6. 1

TRANSFORMERS, Car radio, 5/9,
6 v. and 12 v. Post 2/-. Microphone
trans.,, 2/9, Ex-W.D., fully sh|elded
Post I/-. PICK-UP trans, 2/9, E.M.L
type, fully shielded case. Post I/-

MIC. AND 'PHONE TRANS., 5/6,
Ex-W.D., hand microphone and match-

ing trans. ; Bargain. Post |-
BURGLAR ALARMS. 5/9. Brand
new, self-contained unit. ° Made by

Truvox. Consists of bell, and trip device
mounted in metal cover. Works off
4} volt battery. Post 1/3.

METERS. New and boxed. Movmg
coil movement, giving full and half-scale
deflection at [00 micro-amps., 2in. scale
in 2jin. square mounting, special price,
12/9. Post 1/6. Free drawings.

MOTORS. 1224 volt, with flexible
shaft, 18 ct. gold brushes 17/6. Post 2/6.

tuning
to 40 mcfs.
“ last few,
Complete with valves,

FREE drawings, for
conversion to -A.C. or

7/6 less valves.
17/6. Carr. 2}6.
suggested

A.C./D.C.

1954 CATALOGUE.

[Yete: GRA 6677 I

E.12.

Students intending to sit for examinations in Architecture, Quantities, Civil Eng.,
“Mech. Eng., and others, should enrol NOW for preparatory Courses.

Using a specially prepared Study Programme, the student studies in his spare
time, at his own pace and, with time for revision, sits with full confidence of
cuccess.

Courses are also available for General Certif. of Education and most other Techni-
cal, Professional, Commercial, Civil Service Exams.

(I.C.S. Examination Students are coached until successful.)

Moderate fees include ALL books required.
REDUCED TERMS TO H.M. FORCES.

If you need technical training, our - -ablvice concerning your work and your
career is yours for the askmg—w:thoul: obligation. Let us send our special
free booklét on the subject in which you are specially interested.

The successful man DOES to- -day what the failure
INTENDS doing to-morrow. Write to us TO-DAY
Dept. 169A, 1.C.S,, 71, KINGSWAY, W.C.2.

INTERNATIONAL
CORRESPONDENCE SCHOOQLS

Dept. 169A,

¢ wwemww SR wwss cwemesa

HERE ' »eace #50 wsing asaaas

International Buildings, Kingsway, Londoen, W.C.2.

Please send me the free booklet oft...camverniiniieeniine. R 00 01 02000000 BN T

..................................................... e mtle s o=l o SRR 6= S N
(USE BLOCK LETTERS)

Address

I Addresses for Overseas Readers

Australia 1 140, Elizabeth Street, Sydney. Egypt: 40, Sharia Abdel Khalek Sarwat
Pasha, Cairo. Eire : 3, North Earl Street, Dublin. India : Lakshmi Bldg,, Sir Pherozsha
Mehta Rd., Fort, Bombay. New Zealand : 182, Wakefield Street, Wellington. N. Ireland:
26, Howard Syreet, Belfast. South Africa : Dept. L., 45, Shortmarket Strect, Cipe Town

SUPER-POWER
AT YOUR ELBOW !

2/6 P.

SPEED MASTER I POWER UNIT, A.C., 200/240 v.
to 12 v. D.C. 2} A, and 15 v. A.C. for Point Motor,
Magnetic overload cutout, pilot light, mains switch and
fuse. Black crackle finish. £3, plus 2/6 P. & P.

'SPLITMASTER POWER UNIT. A.C., 200/240 v. to

12v. 4+ 12v, 2 A. D.C,, 15 v. A.C, for poxnts, pilot lamp,

mains sw1tch and fuse.
& P

Biack crackle finish. £4/5/-, plus

‘“ MASTERPACK ” POWER UNIT, A.C, 200[7240 v.
toD.C.12v.2A_and 15 v. A.C. £2/5/-, plus 2/6 [
All can be sent on 7 days approval.
S.A.E. for {1

st E.1o.

LAWRENCE FRANKEL MAIL ORDER,

134, CRANLEY GARDENMNS, LONDON, N.I0.

CL1 6641

ob P '

BRITAIN’S

LEADING STOCKISTS OF

SP}
SHEET — ROD — TUBE

, ®
Il WHITWORTH STREET -

X"

MANCHESTER, |

Telephones : - CENtral 7081-2 and I000




Apnl 1954

NEWNES PRACTICAL: MECHANICS 281

FOR YOUR | You

MODELS

E.D. .46 BABY

Specification :  Bore . R.P.M.
9,00C-12,000. Height 1§} in.
Scroke  4in. cu. capacity 0.46 c.c.
B.H.P. 0.04, Weight 1.4 oz. with
tank. Length 2§ in. Width 1} in.
Fuel Control placed
at 30 deg. for easy
access.

Price £2.12.3.

TO BUILD
THE HOUSE

—this simple way :

e a

E.D. | cc. (BEE)
A compact little motor with an
overall height of 2} in. Weight
2] oz. Bore 0.437 in, static
thrust 12 oz. stroke 0.400
r.p.m,, 7,000 plus.

Price £2.14.9
{Watercooled, £3.15.3)

E.D. 3.46 c.c. HUNTER.
Developing 10,000 r.p.m. the three-
forty-six is one of the finest engines
for controi-line and stunt flyingz.
Stroke 0.625 in.,
height 3 in., width
1 in., length 4} in.,
weight 5§ oz.

Price £3.18.6
(Watercooled
£5.9.3)

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

permanent stone-hard objects which can be painted in coleur, from

E.D.246 ¢
RACING ENGINE

Specially designed for use
as a diesel, glo~plug or
spark ignition engine, tha
2.45 develops
over } h.p. at
14,000 r.p.m.
plus. Total
weight 5 oz
Price £3.18.6

E.D. 2 cec. COMPETITION
(SSPEC|2A3L '
ives oz. static thrust and in-
(i\;\/;t_frcooled corporates vernier compression
) adjustment, Height 3 in., width
ORDER THROUGH YOUR ‘t§ in., lengeh 4 in., weight 5} oz.
Price £3.1.9 (Watercooled, £4.10.3)

ELW-ELECTRONI’C -DEVELOPMENTS:(SURREY) lTD‘_

aar-2. (8, VILLIERS ROAD. KINCQTON .ON - THAMES SURREY ENGLAND-

SANKEYS

PLASTIC CEMENT

This IS the

" PLEASURE ANT PROFIT BARGAIN OF THE YEAR

COMPARE THE VALUE
SILK SCREEN PRINTER see wHAT YOU GET!
with ALL SUPPLIES Large 16in, x 12in., PRINT-

& FREE COURSE! 1 GileaWoopm nasa™
PRINTS IN SIX COLOURS This is the

Patented ADJUSTABLE
HINGES (for printing on
material up to 1in. thick).
printinz and colouring process for amateurs or
professionals allke and all handicraft workers. Its
versatility is enormous. It will print a few coples, or
hundreds, to a professional standard, in solid colours,
or Intricate designs, on cloth, paper wood, etc. Print
notices, greeting cards, drawings, paintings in full

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

Pyruma is ideal for modelling Houses, Railway and Airport

STENCIL' FILM  (design Buildings, Farms, Docks, Figures and for making Ashtrays, Book-

traced and applied with hot

colour, photographs, type-script. Fluorescent colours,
suede flock and novelty finishes, transfer papers for printing
your own transfers also available. Can also be used as
first-rate duplicator with any typewriter, Nowhere
else {s such a large and compxehenslve outfit offered
for so little money. Hundreds of customers testify
to the quality and amazing value. Do not miss this
opportunity.

—ON PAPER, WOOD, CLOTII, PLASTICS, ctc.
AMERICAN PUBLISHERS SERVICE
(Graphic Arts Div.),

DOCKING ROAD, SEDGEFORD, NORFOLK

iron),
STENCIL CUTTERS and
HOLDER. Register Guides
Masking Tape, etc.
And FREE 10/- COURSE
giving step by step procedure
for every application of pro-
cess, including PHOTO
STENCILS, DAYGLO,
FLOCK finishes, etc.

ost
for 4.7/6 i
REFUND GUARANTEED

APPROVLED
\Vl'llllN 7 DAYS.

Heavy Vice Model,
AC{:pacity 18  gauge

Loose Attachments, ff
required, for Radio
Chassls Tray or Box

Welght 22 Ibs. Price

50/- Attachments; 1'8

t. Carriage 4/-.

Wltb Attachments 5/6.
ALSO

PARKER’S
SQUARE TYPE
DRILL VICE

Machined table Tin.
6in. x ¥n.  Jaws of
Bright Steel. Admits
stock of 4in. Complete
with stand. Heavily
co;:st.ructed. Weight

bs

Price 37/6.

Carriage 2/6.

A. B. PARKER

PARKER’S SHEET METAL FOLDING MACHINE

WHEATCROFT WORKS, WELLINGTON
STREET, BATLEY, YORKS.
Telephone BATLEY 426.

ends, Plaques; Dolls Furniture, Relief Maps, Anima's, etc.

Sankey's PYRUMA and
TILUMA are inexpensive
and obtainable in air-tight
tins from Ironmongers, Art
Material Dealers, Hobbies
Shops, etc.

POST
THE
COUPON
TO-DAY

Enclosed 4d. in stamps for PYRUMA MODELLING INSTRUCTION. BOOK
addressed to :

NAME (Block letters) ...

ADDRESS ........... ORI LN SO, L S e S R e
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MODERN-
DRAWING

OFFICE
Furniture

No finer range of Drawing Office
Furniture is available than th2
Halden range. Every up-to-datz
refinement making for greater accuracy,
greater ease in use, and economy of
space has been introduced to the Halden
designs. The range includes Drawing
Tables, Cabinets, Drawing Boards, Filing
Cabinets, Trestles and Glass Tracing
Tables, Large size boards made to custo-
mer’s own specification. For all office
furniture and accessories consult :—

Haldens

- OF MANCHESTER

J. HALDEN & CO., LTD. 8, ALBERT SQUARE, MANCHESTER, 2.
Branches at :—London, Newcastle-on-Tyne, Birmingham, Glasgow, Leeds and Bristol

NEWNES PRACTICAL MECHANICS

April, 1954

2%7/ youself

TO A DOMESTIC
]P&IEE‘HRH@IERMH‘@DR

USING OUR READY TO INSTALL UNITS

FULLY DETAILED CONSTRUCTIONAL
DRAWINGS AND YOUR WOODVWORKING
SKILL

YOU can have that much needed Refrigerator in YOUR own home, . whether
you have mechanical knowledge or not. IF YOU CAN USE WOODWORKING
TOQLS, YOU CAN HAVE A 4 cu. ft. DE-LUXE WHITE VITREOUS LINED
REFRIGERATOR for half the cost of a similar sized bought one. If you are
short of floor space, REFRIGERATE that CUPBOARD or LARDER, and add
£150 to your -prgperty. . Send for our FREE 20-PAGE ILLUSTRATED HINTS
AND PRICE LIST BOOKLET LIST I5 which gives full facts.

ALL UNITS AND GOODS FULLY GUARANTEED

46 cu. fr. and 7/9 cu. ft. Hermetically Sealed Compressor Units. Absolutely
Complete, READY TO PLUG IN. Especially suitable for Refngerumz your
Larder. PRICES REDUCED.

4 cu. ft. Silent Units—ELECTRIC—GAS—BOTTLED GAS—PARAFFIN—
No mechanical knowledge réquired. PRICES REDUCED.

NOW AVAILABLE! FfULLY DETAILED, DRAUGHTSMAN DRAWN,
SCALE DRAWINGS for each of the following : 4 cu. ft. DOMESTIC RE-
FRIGERATORS ; BB/C Compressor Type ; BB/A/E Sitent Electric-Table Top ;
BB/A/G Town or Bottled Gas Table Top; BB/A/P Paraffin Table Top.
PRICE : 5/- each. Refunded in full on first order of £10 or more.

Send stamped, “addressed envelope to :—

BRAID BROS.

For Home Refrigerator Construction
50, BIRCHWOOD AVENUE, HACKBRIDGE, SURREY
Tel.: WALLINGTON 9309.

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

GOVERNMENT
SURPLUS BARGAINS

MOTORS with  REDUCTION GEAR,
Designed to operate Aircraft Cowl
Gills” through 4-stage EPICYCLIC RE-
DUCTION GEAR of 625/1 (5-25-125-

MAKE MONEY—;ma!(Sng casts
with VINAMOLD

A grand spare-time occupation

Good Investments
IN ELECTRADIX BARGAINS

STANDARD TELEPHORNE 10 Channel
Tuning "Mechanism ‘type IOD/I7698 for
converting S.T.R.? to- S.T.R.9.X. Few
only offered at a fraction of their cost.
£I12 ea.

CONDENSERS. Dubilier 8 mfd, 400
volts D,C. working, 7/6, post 1/-. 4 mfd.

625, one or more stages could easily be
Iockcd to give any of these ratios) on
24v."D.C. at approx. 5 amps, will operate
on 12v. D.C. at approx. 4 amps or on
16/30v. A.C. at approx. §/7 amps. Dimen-
sions 12in. x 4in. dia. Each 25/-. post 1/9.

BLOWER MOTORS as described for
CAR HEATER IN P.M. Feb. 1953,
(Ref. No. 10KB/115) 12/24v. Dual Voltage.
Each 21/-, post 1/9

ROTARY PUMPS. Vacuum or Air, also
suit non-corrosive liquids (NOT salt water),
and will lift from depth. Standard § gas
inlet and outlet. 1 h.p. to drive. Useful
paint spray, &c. New and boxed, 30/-,
post 1/9

IMMERSION PUMPS. -Suit most light
liquids (NOT sait water). Ex-R.AF.
Designed for 24v. D.C. lifts about 200
galls, per hour, approx. 10ft. taking
approx. 2 amps., also operates on 12v.
D.C. lifting about S5ft. at about 2 amps.
Wilt also work on 24v. A.C. lifting approx.
10ft. at about 6 amps. Each 37/6, post 1/9.

TRANSFORMERS. Input 230v. A.C.
OQutput 12v. A.C., | amp. Brand new.
Each 7/6, post 1/-.

METAL RECTIFIERS. G.E.C. fuhl
wave. Max. output 15v. D.C. at 1} amp,
Very. suitable with above Transformer for
model trains, etc., etc. Each 11/6, post 9d.

Hundreds of other bargains—Motors,
Switches, © Cable, Telephones, Lamps,
Boxes, etc., etc.

Send 3d. stamps for list.

MILLIGANS,

24, HARFORD STREET,
- LIVERPOOL, 3.
Money Back Guarantee.

WITHOUT any previous experience, you can mass-
produce any object from a chessman to a candlestick,
statuette or mode! ship, in plaster, resin, concrete, etc.
... with ** VINAMOLD ” the fiexible 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 ouilay.

Write for full details and instructions, Alse avail-
able : 1lllustrated booklet describing “ VINAMOLD,"”
methods of heating and melting, preparation of models
and moulds, étc. Price 1/6 post Tree, from :—

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

M.

The first British-made heavy
duty sander cuts against beit
rotation and cnables fatigue-
free sanding on wood, p'as-
tic, composition surfaces.
Vacuum extractor minimises
dust nuisance. Spring steel
plate, backed by sorbo pad,
supports belt on flat or ;
curved surfaces. Works flush
against skirting boards, etc.
S. N. Bridges & Go. Ltd,

Bridges Place, Parsons Green
Lane, London, S.W.6.

SPECIFICATION

Belt speed : 1,250 fr. per

minute » Motor : 1} h.p. AC|DC type « Voltages :

110, 200)220, 230{250 » Full load current : 7amps
Nett weight including bag : 24 Ibs.

400 volts D.C. working, 4/6, post 6d.
2 mfd. or 1-1 mfd., 716 per dozen, post /6.
0.5 mfd., 1,500 volts hermeucally sealed,
2/-"ea, post

CRYSTAL SETS The Lesdix new and
Improved 1954 Model in brown plastic
case 6in. x 5in. x 2in., tapped aerial coil
litz wound, germanium diode detector,
variable condenser. *Phone Transformer
and Headphones with headband cord and
plug, 30/-, post 2/6.

SOLENOIDS. 12/24 volts D.C. 750 m.a.
pull 5/16in. carry 15/20 amps. will break
two circuits. On bakelite base 6in. x
6lin., 10/-, post 1/6.

MAGNETIC RELAYS. {2/24 volts D.C.
35 ohm coil 250 m.a, one break, on bakelite
base 6in, x 4}in., 8/, post |/6

TELEVISION PRE-AMPLIFIER for use
on 45 Mc/s. Transmission. Gain 55 D.B.
frequency response flat from 42/48 Mc/s.
input and output impedance 80 ohms co-
axial Standard Rack Mounting, mains
operated switched milliammeter incor-
porated for monitoring purposes. 4-EF50
valves enclosed in .ventilated steel case
18in. x 8in. x 7in. for fringed areas or
television rediffused in blocks of flats.
Brand new, few only, £7.10.

MORSE KEYS. Air Ministry type on
bakellte base with brass bar, heavy contacts,
precision built with insulated knob, 3/6,
post 1/-. Practice Buzzers A.M. type twin
coil, new, 5/-, post 6d. Small practice buzzer
in bakelite case, 3/, post 6d.

Motors, Dynamos Transformers, Rotaries,
Rectifier Units, small Battery Chargers,
etc., etc, Send us your enquiries, we have
large stocks to quote from.

ELECTRADIX RADIOS

Dept. H,
2i4, Queenstown Road, London, S.W.8
=== Telephone : MACaulay 2159 —=

-
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Power your model boat
a BASSETT-LOWKE motor

The: Marine

A powerful permanent mag:
net unit for models up to
39in. long, will run from dry
batteries or accumulators.

3} in. length, § in. width,
1} in. height. Weight I5 oz.
Price 43/9

M

owerful Cleckwork Motor

This Motor is suitable to drive models up
to 30'in. long.

Constructed with a stout steel main
frame, with steel cut gears.

Length 5} in., height } in., width over
spring 2} in. Weight I3 oz.

Write for ** Model Shipping and Propeller Shafts

Enginecring Catalogue."’ A .

Mag,:m,, aan) ) Suitable for most model boats up to
will want to possess. Give the 36 in. long and are for use with either
ref. MS/12. of the above motors. Price 4/8 each.

BASSETT-LOWKE LTD.
Heap orrice & works, NJORTHAMPTON

MANCHESTER :
28, Corporation Street

MODELY BY
RASSETF-LOWKE

LONDON : ™
112, High Holborn, W.C.I.

with

How To Achleve Your Secret Ambition

I DO YOU COUNT IN LIFE?

YHE “se-
cret ‘am-=
‘bition of
thousands of
men and

«» women is to

‘\\;\Lk /s

S live a life
that counts
f or some-

thing. They
may not give
any vocal expression to this
ambition but it 1s there all the tiine
beneath their daily hours.

They are not content to live
always in a rut, to be one unit in a
multitude, to exist for ever un-
distinguished and unknown, to be
always ignored not merely by
strangers but by neighbours, rela-
tives and business colleagues. They
want to develop Personality and to
do work thadt is worth while.

This is where Pelmanism helps.

Pelmanism develops Person-
ality. It develops Individuality.

Remember—Everything you do s
preceded by your artitude of mind.

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

Pelman Languages Institute,

‘ tion.
i

London, W.1.

|
!
i 30 Norfolk Maasions, Wigmore St.,

It strengthens the weak Will. It
banishes Diffidence and Shyness
and gives Self-confidence. The
feeling of inferiority which haunts
so many people disappears after a
course of Pelmanism. By increas-
ing the efficiency of your mind
Pelmanism gives you well-
tounded belief in yourself and your
powcrs ; it develops Courage,
Resolution, Initiative, Self-respect :
it inspires you ‘to new effort and
thus enables you o get out of the
rut into the high road to-success.

Reduced Fees for Her Majesty's Forces.
(Abply for Services Enrolment Form.)
Further, by increasing your Effi-
ciency it increases also your

Income-earning Power.

Send for Free Book

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

PELMAN INSTITUTE

_ 130, Norfolt Mansions,
Wigmore Street, London, W.1.

Estcblished over so years.

PELMAN (OVERSEAS)INSTITUTES DELHI:
10, Alipore Road. MELBOURNE : 396, Flinders
Lane. DURBAN Nalal BunA Chambers
(P.O. Bor 1489). PARIS : 176. Boulerard
{loqzilts mann. MSTERDAM i Prinsengract.{

HIGHSTONE UTILITIES

S()lderlnrz Irons.—Our new streamlined
jron is fitted with a pencil bit, 200/250v.
50 watts, 11/6. Standard iron with adjust-
able bit, 200/250 v. 60 watts, 13/6. Ileavy
Duty Iron, 150 watts, 16/8, all pnst. 8d.
Meters—15 v., 2{in., mic., 9/6: 150 v.
2in., mjc.. 10/-; 3.5 amp., 2in.. T.C.. 8/~

4amp 2|ln ’I‘C in case with swil.ch 9/8 g
100 m/A, 2in., m/c., 7/6 : Meter Movements,
Units with 2-500 microamps, 7/-, post L-.

Bell Transformers. — These guaranteed
transformers work from any A. C Mains
giving 8, 5 or 8 volts output at 1 amp.,
operate bulb, buzzer or hell. Will supply
light in bedroom or larder, etc., 9/-. Similar
Transformer but output of 4, 8 or 12 volts,
12/8. Both post 8d. BELLS for use with
either the above or batteries 8/-, post 6d.
BUZZERS. 3/9, or Heavy Duty, 4/6, post 5d.
Ex-R.A.F. 2-valve (2 volt) Microphenc¢
Amnplifiers, as used in plane inter-com..
in self-contained metal case ; can used
to make up a decaf ald outfit, intercom-
munication system, or with crystal set.
complete wlth valves and Fitting Instruc-
20(-. t 2/-. Useful wooden box

with partmons to hold amplifier, 2/- extra.
Ditto, less valves, 10/-. One valve ampli-
fier, complete with valve, 10/8, post 1/6.
J¥land Microphones, with switch in handle

¢ MARLCO’
KNURLING TOOL

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

Eng.T Dept., New SouthgateWorks,
105 High Rd.,
Telephone :

All steel, case-hardened.

Floating

knurling to be started in its
middle,  Diamond and
straight cut knuris available.
Full particulars on request.
W.H.MARLEY & CO.,LTD,,

London, N.11.
ENTerprise 5234/5578

and lead, 4/6. Tannoy, 6/-. Simﬂgx;l instru-

ment, moving coll, 7/6. All post

Mike Buttons (carbon). 2/-. Moving Coli
4/¢. Transformers, 5/-. All post 4d. each.
Sparking Plug Neon Testers, with vest-
pocket clip. 3/3, or with gauge, 3/8. post 3d.
B.C. Neon Indicator Lamps, for use on
mains to show * live ™ side of switches, etc.,
3/6, post 4d. Neon Indicator, complete
with condenser, pencil type,with vest-pocket
clip, 7/6, post 5d.
Crystal Sets. Our latest model is a real
radio receiver, fitted with a permanent
crystal detector. Have a set in your own

room, 12/6, post 8d. De Luxe Receiver, in
polished oak cabinet 18/8, post 1/- Spare
Permanent Detectors. 2/- each When

ordered separately, 2/6 . with clips and
SCrews, 2/10, post 3d. llcadnhones. brand .
new, S.G. Brown, G.E.C., . 15/-, 23/- and
super-gensitive, 30/- a pair. post 8d. New
Hcadphones, 10/- a pair. Balanced arma-
ture type (very sensmve), 12/6 a pair,
Both post 8d. New Single Earpleces,
3)6. Bal. armature type, 4/6 ; Ex-R.A.F.
earpiece. 2/6, post 4d. Headphones, in
good ovder, 6/- (better quality. 7/6). all
post 8d. (All Headphones listed are
suitable for use with our Crystal Sets.)
Money refunded if not completely satisfied.

HIGHSTONE UTILITIES
58, NEW WANSTEAD, LONDON, E.11.
New f{llustrated Llsc :e}l}lt OR request with

SCIENTIFIC DE
KEEN PHOTOGRAPHERS &

anyone needinz a good rellable Balance at
a really

should secure a
Balance Outfit (Pat. App. for) with which
to build for themselves this Balance from
genuine commercial balance parts, including
real AGATE bearing§, steel knives, brass
pans and fittings.

Capacity :

These outfits are designed and produced by Balance specialists.
Complete, with full instructions and blueprint.

WILLIAM A. WEBB LTD. (DEPT. C)

1-9, Perrymans Farm Road, ILFORD, ESSEX,

STUDENTS,

REASONABLE PRICE
** COURIER " Precision

100 grm. ‘Sensivity : 10 mgrm.
From your usual supplier or direct.
Price

ENG. (UK postage [/-)

ild. stamp and S. Letters only.

|

L IRPUIR

PAF ERENP NI S LA N a?

PRESSURE It \DS. 12-volt.
Suitable for use as immersion
heaters. Will operate oﬁ car battery.
New and boxed, 3/-. st 143.

\Iﬂl RS. 0-.: mA, 2in. square type
moving coil ; 2in. square type moving
coil, 0-50 mA : 2in. square type moving -
coil. 0-40 volts. New and boxed, 10/-
each. 2in. square typs movlmz coil,
0-20 volts. 9/6 each. Postage 1,3.

ROTARY CONVERTERS. Input ll
volts, output 200 volts at 70
Soiled, 10'-, post 2/6. Ditto, 6 volts
input 250 volts at 60 mA. Ideal for car §
radio, shavers. etc. 17/6. Post.2/6.

MINE DETECTORS. For the detec- g
tion of ferrous or non-ferrous metatls, %

.underground. under water or fn
‘timber, or chemicals, etc. Comprises a
-vaive battery amplifier in steel case,
shoulder haversack, long counter-,
balanced search coil, short search'
coll, headphones, junction bhox.
As we have to clear our store we
are offering these at the very low
figure of 39/6 store solled or £3 9
selected clean. carriage These
Mine Detectors were in worlking
order before being stored. but in view
of the very low price we can give no
guarantee other than of complete-
ness. Batteries not supplied.

ROMEC VACUUM PUMPS, Suit-
able as air compressors. Size approx:, ib
less shaft, 6in. long, 4in. dia., ﬁcted
2in. long {in. dia. spiined  shaft,
Rotary vane type. giving ‘constant
pressure or vacuum : develops approx.
40/501b. sq. in. New, unused. 16.
Post 2/8.

MOTORS. 24\ ACIDC with ’In
double-ended spmdle 7/8 Post 1/8.

(‘OI\TROL LNI’I\I

1‘2-24 Ma.gnetlc
type, rotating cams, operating 5 cets
of contacts In sequence. New
diecast box. Price 6!8. Povmge 1'3

»
‘Our new 76-page ll’ustmted cutalogue
ready at end of March, price 1/- inland
postage jfrce, 216 overseas afr mail.
We welcome your enquiries. Stamped
addressed envelope please. ‘9

A. T. SALLIS

93,  North Road, Brighton.
Telephone * Brighton 25808.
WV'VWVU‘WW;\:
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VALUABLE NEW HANDBOOK

FREE

NGINEERS

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 cvery person engaged
in any branch of the Engincering industry, irrespective of age,
experience or training.

WHAT THIS BOOK TELLS YOU.

HOW (o get a betier paid, more
interesting job.

HOW to qualify for rapid pro-
motion,

*

We definitely Guarantee HOW to put some valuable
letters after your name and
“NO PASS— NO FEE” become a “‘key-man" . . .

quickly and easily.

HOW to benefit from our free
Advisory and Appointments Depts.

Y& WHERE todoy’s real opportunities
are ., . and HOW you can take
advantage of che chances you
are now missing.

HOW, irrespective of your age,
education or experience, YOU
can succeed in any branch of

'l-"

¥
e

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?

tenance — Draughtsman-
ship—Heavy Diesel—Die
& Press Tool Work—Weld-
ing—Production  Eng.—
Jig & Yool Design—Sheet
Metal Work--Werks Man-
agement — fAining — Re-
frigeration—Metallurgy.

AUTOMOBILE
EWNGINEERING

tary & Advanced Elec.
Technology — Installati

Servicing, Maintenance &
Repairs—Sotnd Film Pro-

Draughtsmanship —Supply
—Maintenance — Design
—Electrical  Traction —
Mining Electrical Eng.—
Power Station Equipment,
L

CiviL
ENGINEERING

jection — Telegraphy —
Telephony — Television —
C. & G. Telecommunica-
tions. .

BUILDING
Gen. Building—Heating &
Ventilation —Architecturat

MECHANICAL ELECTRICAL RADIO
ENGINEERING ENGINEERING ENGINEERING 144 PAGES OF EXPERT
Gen. Mech. Eng.—Main-  Gen. Elec. Eng.—Elemen- Gen. Radio Eng.—Radio CAREER-GUIDANCE

Engineering that appeals to you.

You sare bound to benefit from &
reading “ENGINEERING OPPOR- B
TUNITIES,” and if you are earning
Jess than £15 a week you should send
for your copy of this enlightening
book now—FREE and without obli-

Gen. Civil Eng.—Sanitary
Eng.—Structural Eng.—
Road Eng. — Reinforced
Cencrete—Geology.

Draughtsmanship — Sur-
veying — Clerk of Works
— Carpentry and Joinery
—Quantities — Valuations

Gen. Automobile Lng.—
Motor  Maintenance &
Repairs — High Speed
Diesel—Garage Mngment.

WE HAVE A WIDE RANGE OF AERONAUTICAL COURSES AND

CQURSES IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,
G.P.0. ENG., TEXTILE TECHNOLOGY, ETC. ETC.

gation.

POST NOW ¢!

B.LE.T. 4103, COLLEGE
HOUSE, 29-31, WRIGHT'S LANE,

One of these qualifications would increase your carning gower
WHICH CNE?

T0: Only 1id.

stamp is

ENGINFERING OPPORTUNITIES B

AMLMechE, AMICE, AMIPE BSc, AMBritiRE, P ,aecded if
A.F.R.Ac.S.,, AMIML, LI1OB, ARIBA, AMILH. & V.E, R osted in an
M.R.Samib. FERICS, AMIED., CITY & GUILDS. NGTON, W.8. unsealed envelope.
COMMON PRELIM,, 'GEN. CERT. OF EDUCATION, ETC.

Please send me FREE and without
obligation, a copy of ‘““ ENGINEERING
OPPORTUNITIES.” 1 am interested in

THE BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY (state subject, €XaM., OF CATEEL)....vuvienierrrrenennnrrenernnseonsennnns 4
410A, CQLLEGE HOUSE, NAME Lriiiiiiiiinceneerraieerennenennnenes 00T 000088000058 boooo
29-31, WRIGHT'S LANE, B ADDRESS .o.ooovoeeeeeeeeeeeee oo oo

KENSINGTGN, W.8.

R e N ST ) B N X G =i S RO G e

Phone : WEStern 9861

s SR W TIPS JKT) O 90N I ) AT S 40 AR I R B

WRITE IF YOU PREFER NOT TO CUT THIS PAGE l

IS THE LEADING INSITUTE OF ITS KIND IN THE WORLD

THE B.LE.T.



_April, 1954

APRIL,
1954
VOL. XXI
No. 244

FAIR COMMENT

PRA

PRACTICAL MECHANICS

and ¢ Home Movies *

CTICAL
MECHANICS ~“*

' Cyclist,”

285

EDITOR

' are temporarily incorporated.

by The Editor

“The Practical Motorist and Motor Cyclist”
Announcing Our New Monthiy

N April 8th will be published an
O addition to our group of practical
periodicals—The Practical
Motorist and Motor Cyclist. It will
appear monthly at 1s. and it will be almost
entirely devoted to the upkeep, mainten-
ance, overhaul, servicing and repair of
motor cars, motor cycles and motorised
bicycles, leavened with worth-while news,
reviews of the latest cars, motor cycles
and accessories and backed by a free
advisory service.

The articles will not deal with post-war
cars alone, indeed, the main mission of
the paper is to help all owner-drivers
to keep their cars or. motor cycles in tip-

top mechanical condition, to ensure_

economical running and to maintain
their reliability. Hundreds of thousands
of cars and motor cycles are being used
today which were made long before the
war. The high price of new cars plus
purchase tax means that these cars
will continue to be used for many years
to come. It is essential, therefore, for
owner-drivers, especially in view of the
high and rising costs of repairs, to do
their own repairs, and this The Practical
Motorist and Motor Cyclist will help them
to do, by means of lavishly illustrated
articles by automobile experts, all prac-
tical men who have handled a wide
variety of mechanical vehicles.

Apart from financial reasons, most
owner-drivers like to do their own
overhauling within the limits of their.
home garage equipment. It is a
fascinating hobby.

The Practical Motorist and - Motor
Cyclist will be similar
PracticaL MEecHANICS and will have a
three-colour cover depicting some aspect
of overhaul or repair.

It is essentally a journal which, as its
policy develops issue by issue, will
become a work of reference. We shall,
as with PRACTICAL MECHANICS, issue an
annual index so that readers may have
their copies bound. It should not be
necessary to state that in order to secure
its regular delivery an order should be
placed with your newsagent today.

Remember the date : April 8th.for the
first issue of our new Is. monthly, The

in size to -

Practical Motorist and Motor Cyclist.

The first issue contains details of an
mteresnng competition with £500 in
prizes.

Our complete series of ““ Practicals ”
now comprises: Practical Mechanics,
Practical Wireless, Practical Television,
Practical Engineering, and  Practical
Motorist and Motor Gyclist.

¢ The Practical Mechanics How-to-
Make-It Book” 7
WE continually receive requests for
back issues containing particular
articles. Where such articles prove to

SUBSCRIPTION RATES
including postage for one year

It inland I4s. per annum.

Abroad - ~ - -~ |4s. per annum.
Editorial and Advertisement Office : ' Practical
Mechanics,"’ George Newnes, Ltd.,

Tower Hause, Southampton Street, Strand, W.C.2
'Phone : Temple Bar 4363

Telegeams : Newnes, Rand, London.
Copyright in all drawings, photographs and
articles published in ** Practical Mechanics *° is
. specially reserved throughout the countries
| signatory to the Berne Convention and the
U.S.4. Reproductions or imitations of any of

these are thercfore expressly forbidden.

Journal

be extremely popular, those issues go
out of stock and hitherto we have only
been able to refer readers to their local
libraries, many of whom stock this
journal.

To overcome the difficulty we have
therefore reprinted in book form a
selection of all those articles for which
there is an insistent and continuing
demand. The title of the book is The
Practical Mechanics How-to-Make-1t
Book. Tt contains 224 pages illustrated
by 320 photographs and diagrams, and
costs 12s. 6d. The chapters are: “ A
Tape Recorder; A Master Battery Clock ;
An Electric.Organ ; An Electric Washing
Machine; A Hand Vacuum Cleaner;
Electrically-operated Garage Doors; A
Bagatelle Table; A Reflecting Tele-
scope ; A Harmonograph; A Designo-
graph; A 15in. Four-heddle Hand-
loom; A Potter’s Wheel; A Pottery
Kiln; An Electric Oven; Westmmster
Tubular Door Chimes ; A Cycle Trailer ;
A Pedal-cycle Sidecar; A Portable Air
Compressor; A Water Softener; A
Spanish Hawaiian Guitar; A Steel-
stringed Ukelele; A Double-seater
Canoe; A Radio Deaf-aid Unit; A
Garden Pool; A Vertical Enlarger;
A Photo-electric Exposure Meter; A
Synchronised Flashgun; A Combined
Printing Box and Safelight ; Diascopes
and Episcopes; Steam-driven Motor
Boat; An Electric Wall Bracket; In-
expensive House Telephones ; An Electric
Gas-lighter ; An Adjustable Drawing-
table ; A Toboggan.

These contents represent a_selection
of popular articles which have appeared
in this journal during the past five
years. The Practical Mechanics How-to-
Make-It Book will be published on
April 22nd. It is essentially a book
which every reader should possess, and
copies should be ordered now through
your 'local bookseller. If any difficulty
in obtaining a copy arises send a remit-
tance to us for 13s: od., and a copy will be
reserved. Correspondence should be
addressed to ‘the Book Department,
George Newnes Ltd., Tower House,
Southampton Street, Strand London,
W.C2—F. J. C.
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of a Small Hi'gh-performance

Constructional Details
By M. L BEACH.

Craft

EVERAL years ago I became interested a lot of power, so
in outboard hydroplanes and I started obviously
building hulls and experimenting in the lighter the hull

my spare time. After a while, however, it the more chance
became obvious that to achieve any success there is of reaching
it was necessary to have a large amount of planing speed with
money and a fully-equipped machine shop ; a small motor. It
as I had neither, the prospects appeared is necessary, then,

April, 1954

rather black: Another major problem was to when building this v ;
boat to remember that every bit of extra motor and the outfit will start to plane
If this does not work try

weight means a reduction in speed.
The design is comparatively straight-
forward, it is a three-point hull (it planes

find a suitable racing motor, and this was
becoming more and more difficult.

I examined many boats and it became
apparent that the majority of them were the

same basic design of bull, with different-
sized motors ranging from 250 c.c. to 1,000 few square inches at the stern); the purpose

c.c. This, of course, leads to bad perform- of the chines, the bevelled sides at the stern,

ance with the smaller motors as they have

not enough power to push the heavy hulls. over when turning ; this feature will also be

The ply-

over the surface.

moving
not get any results get out
and start tuning the motor.

tendency to snake and a lack of directional

on the two forward steps and an area of a
stability at speed fit the small fin as shown.

if you still do
your tools
If there is a-

about more ;

is to stop the hull digging in and turning The Motor i
We now have to consider what motor ‘is
most suitable ; a point to remember is that

I then began to consider the possibility of noted on the two forward steps.
wood bottem is extended aft of the transom outboards are always rated at the horse-

building a hull designed expressly for an
easily and cheaply obtainable motor of about
150 c.c. The motor would be a standard
type and the performance would not be as

and steps to assist in planing.

Driving Hints
Just a few words

j

power they develop and not by their cubic

good as a boat powered by a large racing
about driving the

outboard, but it would be at least possible
boat; always drive

for an amateur to build and use this boat
it kneeling down

cheaply.
as this permits
General Design Notes better control and

|

The hull was designed with cheapness,

—

lightness and ease of construction as the main
factors and the finished boat fulfilled al] these
aims. It took two weeks to build, cost
£12 10s. and weighs only 6olb. The motor
weighs 4olb. and the complete outfit with a
10-stone driver aboard draws approxinrately
13in. of water when floating level ; this light
weight is very important as it lowers the
speed necessary for  planing” (the speed
at which a hydroplane rises out of the water
and skims over the surface), and no skim-
ming boat of any kind can reach a useful
speed unti] it does actually begin to plane.
Reaching this speed in a heavy boat takes

greater use of exit if any-
thing goes wrong, and always
wear a life-jacker. When you
take it out for the first run
sclect a suitable stretch of
water, and when you feel con-
fident of the turning abilities,
etc., open the throttle wide
and lean forward, this will
counteract the weight of the

V

FRONT VIEW

Cut out for motor shaft

Screwed and glued
all joints overlap

A/l bottom joints only temporarily screwed unttl
fingl assembly

Fig. 3.—(Left) Transom and aft planking details. (Right) Typical former construction.

v | —

REAR VIEW

Fig. 2.—Front and rear views of the framework construction.

capacity as in cars, consequently the 150 c.c.
motor needed will be classed as about 5 h.p.
The motor I use is a Johnson rotary valve
alternate firing twin, model No. A-s50, with
a capacity of 140 c.c. Of all the standard
motors this model, which is about 1938
vintage, is probably one of the most suitable
for this class of work as it is easily tuned
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designed underwater
unit, and preferably be
rotary valve and a
twin. - )
Now having ob-
tained a suitablé motor
the' possibilities of re-
working it for high
speed can be con-
sidered. I did very
little work on my
Johnson ; in fact, re-
shaping the under-
water unit was
main trouble.
was achieved by filing
all the edges razor

The hydroplane beached.

and is naturally high revving. Other motors
that could be used are the “ Evinrude ” and
possibly the “ Anzani ” super single. If you
are going to buy a motor loock for these fea-
tures: it must be-short shaft, have a cleanly

sharp, cutting of the
skeg and smoothing
out the bumps with
Loy plastic metal. The underwater exhaust
was plugged with wood and streamlined
with Loy and the back of the expansion
chamber was cut away so it exhausted
straight into the air.

the .
This _

287

The propeller was another problem, as the
pitch has to be increased considerably and
the blade ared réduced to keep the ‘revs up.
This was done by heating and twisting the
blades until the pitch increased to Izin.;
the bjades were then filed down and re-
shaped. This is such a tricky business that
it is best done gradually by trial and error.

The Hull

When purchasing wood for the hull try to
obtain seasoned Honduras mahogany for all
the formers and battens and make sure it is
free from any knots, twists cr warps. When
selecting the mahogany-faced plywood . be
certain that it is exterior grade resin-bonded,
otherwise the laminations will come apart
when wet. All screws must be brass, as it is
impossible to stop steel screws rusting and
ruining the wood. Regarding glue, only
the best quality resin-bonding waterproof
cement can be used; I used Beetle cement
with good results.

The building instructions have been cut
down to a minimum -as the plan should be

Cockpit cosmmng 3//6”/7/;.

Steering —_
wheel
Transom
angle I5°
- W < 7 =t =
c Sidisi = —— \\/V X » u"
ngé;te;lde . Steponeeach side Fin optianal ! 6 |
pe— 12 — l
¥
Floor boards ond steering wheel om/tted from g
. plan view Yor clarity, ¢

STEP SUB FORMER

2 OFF 3/18'MAHOGANY =

TRANSOM KNEE S8 MAHOCANY

S
Note steering / = | %
cab/e pulleys ra
on edge of T
cockpit :
“ 1
Z

Jh \

e e

Huyll covered n 3 n Motor shett
with 3)16°p Ly 45 54 48 cut out  ~_|
3 ]
48
T

1’3—/:’/"/; fﬁj/

e ——— 2/"
FORMER NQ/

. o
. /[
\ -
a2l ‘ /6" ——> 16" /6" o 6
NO 2 NO 3 NO 4 NO 5 NO.&

Fié.‘x.—Plan and side views of the assembled hull framework.
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self explanatory, but it is recommended that_
it be built in the order described, as it sim-
plifies matters greatly.

The Formers
The formers are the first parts -to build,
and these are shown collectively in Figs. 1
.and 2 and individually in Figs. 4, 5 and 6.
Full-size drawings should be made of each one
and the formers built over them from §in, by
13in. mahogany. All joints overlap and there
is no complicated carpentry, Cut the notches
for the battens accurately; the centre notch is
for a gin. by 13in. batten, while the others are
3in. by 13in. It will be noted that the bottom
joints are only temporarily screwed and not
glued; this is to allow the botiom half of the
hull to be built upside down on the floor.

Assembly ‘

When the formers are completed pencil
numbers on them so that they canbeassembled
again correctly, then unscrew the flat bottom
sections and lay them.upside down on the
floor at the correct spacing for assembly.
Pencil the spacing distances on the §in. by
1in. centre batten and screw and glue 1t
down to the formers with $in. countersunk
screws, making sure the formers are properly

Plywood Covering °
of Bottom

T h ¢ framework
should be checked for
flatness, as the next
step is fastening down
the 3/16in. mahogany
ply. This sheet should
be in one piece and
must not cover the
step areas; these will
be put on later.

Cut the ply to
shape, if all is well it
will be rectangular 8ft.
by 3ft. Coat the bat-
tens and formers with
glue and stick down
t he ply, fastening
it with %in. counter-
sunk screws at about 6in. intervals. When
this has set the lower half of the hull is
complete except for the steps and it can
now be turned over and the formers fas-
tened permanently in place.

The next step is to screw in the §in. square
strips which form the edge of the cockpit
and run the whole length of the boat, fasten
in the §in. square which runs beside them

Nol former - /5

—3

. I L
All formers built of 58 x 198

-— /2';+>

Allow for the IS °s/ope when
building . Butt s/l the joints
and cover with 3fi6°ply.

N
No.6 former _The transom l ,'}“ ?Hll

il

il

|

| :
RN

, -

S8 Mahogany
1 l |

— :‘___/l
B o TRl o S —————

' Sy -:'—;‘_’——’”
36
“ L

Fig. 4.—Constructional details and dimensions of formers Nos. 1 and 6.

g
/5

45'

Step sections fastened in place arter assemb/y. of hul/

2/~

e —

¥ g

Fig. s.—Constructional details and dimerisions of formers Nos. 2 and 3.

aligned and at right angles to the batten.
No. 6 should slope so that the transom will
bte at 15 deg. when assembled (see Fig. I).

Glue and screw in the other battens and
then fasten in the curved side battens of
3in. by 1§in. which bend round from formers
1 to 3 (see Fig. 1) Allow to set and then
plane the outer straight batten to conform
to the chine line aft of No, 3. Remember
that the battens must extend 6in. beyond
No. 6 former to support the plywood exten-
¢lon. .

between formers 1 and 3; this is to support
the ply covering. These are shown in Fig. 1.

Securely fasten in place the transom knes,
as this has to absorb a lot of vibration; screw
firmly and use plenty of glue. :

Obtain a 4ft. 6in. length of 1fin. square
wood and have it sawn diagonally lengthways;
this will form the top chine edges, which run
from former No. 3 aft. Glue and screw
these triangular strips in place and plane to
the exact shape when finished. Cut sut
two 7in. wide strips of 3/16in. ply 4ft. 6in.

The completed hydroplane in action.

long and fasten them in place, forming the
chines,

The Steps :

Now we have to make the two steps, and
this is rather tricky; it is best to consider
them as two curved boxes built on to the
bottom. The rear step formers are made
of gin. by rZin. wood and are screwed on
to the bottom of former No, 3. Fasten the
3in, thick side members to the outermost
straight battens and glue in the sub formers.
When set screw in the curved #in. square
batten that forms the chine edge, plane to
shape and cover the framework with 3/16in.
ply, extending the ply 2in. aft of the step.

Screw some light-weight handles on the
transom as these will prove very handy when
lifting it out of the water, etc,

Fit the flat in. by 6in. board that forms
the steering wheel support and the 3in. by
13in. floorboards.

The hull is now far advanced and needs
‘only the top skin and painting, but now
we come to am important part—check the
construction thoroughly for unsuspected
cracks and holes that could leak, make sure
every joint is firmly screwed and glued.

Varnishing Hull Interior

When satisfied, varnish the complete
inside of the hull except for the edges where
the top ply covering will be in contact; the
first coat should be thin enough to soak in
and when it is completely dry brush on two
medium coats.

When the varnish is dry we can put
on the top ply covering, which is in three
pieces, the two sides and the front section.
First temporarily screw down a sheet of
3/16in. ply of the approximate size to each
side and pencil round them, then remove
and cut to the exact size and screw and glue
these sections in place. When both sides
are fitted and set varnish the inside of them
and allow to dry. Now fasten down the
front section of ply in the same way and
varnish. Cut out the cockpit coamings from
3/16in. ply and fasten them in place.

Steering Arrangements

Attach the steering pulleys and start on
the steering system. This consists of a 4in.
dia. drum fastened to a lightweight car
steering wheel ; cut away as much of the

“superfluous material from the wheel as you

dare as they are always very heavy. = Fasten

-in a central pivot and screw the drum to

the back of the wheel. The 5-cwt. steel-steer-
ing cable runs from the motor around the
pulleys and four times round the drum ; it is
not necessary to fasten the cable to the drum
as the friction will be sufficient for it to
grip securely. ¥

Block up the back of the boat and attach

_the motor—it will be necessary to cut away

‘4 small section ‘of the ply aft of the transom
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this can only be found
out by trial and error ;
however, as a start,
adust the transom
bracket so that the
central axis of the
propeller shaft is poin-
ted slightly past the
horizontal and up to-
wards the bow ; set the
height so that the
anti-cavitation plate is
about 1in, below the

A side view of the completed hydroplane.

to allow the motor shaft to assume the right
angle and swivel—connect the steering cable
and make sure it works perfectly, now remove
the motor and decide what finish you require,
Some people prefer an all-varnished hull,
but I, personally, like a nice bright colour
scheme, my boat is chequered all over in
maroon and blue and looks really vivid !

Painting

If you desire to paint the hull, first plug
all the screw holes with plastic wood and
then sand the hull with progressively finer
sheets of sandpaper until the surface feels
like silk. Decide what type of paint you are
going to, use and apply two coats of the
appropriate primer, I used synthetic enamel
as it does not crack with the repeated
hammering on the water and seems very
durable. As the paint is heavy cut down
the number of coats to a mmimum ; two of
primer and two of colour should be enough.

When the hull is dry fasten a light replace-
able bumper bar all around. The best
material to use for the rather awkward
V-section aft of the steps is rubber gas
tubing split down one side lengthways, fitted
over and tacked in place,

The Final Stages

Putting a rubber pad over the floorboards
to protect your knees, install a forward
throttle and line up the motor. It is rather
difficult to say which is the best angle as

bottom of the hull,
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matter and should be approached with great
caution as irreparable damage can be done.
The propeller is an important factor as it
determines the revs of the engine and also
the boat’s speed. The standard propeller as
fitted is completely useless and must be
modified, if this is possible, by fitting a two-
bladed prop of around 12in. pitch and trim-
ming the blades until the- r.p.m. reach at
least s5,000; if this does not help start
work on the powerhead by improving
the port timing, increasing the compression
ratio and running on hot fuels. One
modification at a time should be attempted

A~ 9%

No.4 former

4
16%

Fig. 6.—Constructional details and dimensions of formers Nos. 4 and 5.

then try varying settings until you get the
highest speed.

Improving Performance

At the beginning of the article I mentioned
a few ways of getting higher performance
out of the motor, but it is a very complex

and the results checked after each. The hull
is capable of a hxgh performance, but whether
or not it reaches it depends on the constructor,

I have owned and driven quxte a few hydo-
planes, but this one has given me tke most
pleasure' and cost me the least; all I can
do now is wish you equal pleasure.

Research Into High Pressures

A 20-ton Compressor has been Installed at Northwestern University to Prevent
Vibration from the Building Interfering with Experiments

A NEW super pressures unit, the first to

be used in research by any American
university, was recently dedicated at
Northwestern University, Evanston, Illinois.
Most of the equipment used in this was
fabricated by personnel of the university’s
chemistry department machine shop, includ-
ing some armour plate, controls and some of
the safety devices.

The unit took five years to plan, design
and build. Scientists from all over the world
will have the opportunity in the new unit to
study and do research on the application of
super pressures to catalytic reactions of
organic compounds.

Experiments Behind Steel Plate
Experiments will be conducted behind
gin. thick stczl armour plate. This is
necessary since the equipment develops pres-
sures up to 25,000lb. pressure per square
inch, Windows for observing experiments are
protected by thick steel mesh. Their con-
struction is such that they will * fold ” out-
ward in the event of any explosion.
Instrument dials are visible through Iin.
thick bullet-proof glass. One of the features

of the unit is a spring suspended compressor
capable of building up to the high limit. This
wexghs 20 tons, and is suspended on giant
springs so that no part of it touches any
part of the building. This eliminates the
possibility that vibrations might interfere
with experiments.

Compressing Gases

This compressor will be used to compress
gases such as hydrogen, carbon monoxide
and others used in high-pressure catalytic
study and research. Investigations of new

chemical reactions will be carried out using
the equipment at temperatures up to 1,000
deg. F. and at pressures up to the full limit
of 25,000lb. Another piece of new equip-
ment installed at Northwestern is a liquid
pump capable of pumping liquids up to that
pressure.

The super pressures unit js installed in the
University’s Ipatieff Catalytic and High
Pressures Laboratories, named after the late
Professor Ipatieff, who gained world fame
for his research into high pressures and
catalysis. —The Financial Times.

An Important New Work :
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Adjusting Model Petro! Enzines ; Compressed
Air Engines; How to Form and Run a Model Aero
Club ; F.A.l. and S.M.A.E. Rules ; 8.M.A.E. Com-

GFO.

THE MODEL AEROPLANE HANDBOOXK

312 Pages, 303 IMustrations, 12/6, by post 13/-
By F. J. CAMM

NEWNES LTD., TOWER NOUSE, SOUTHAMPTON ST,,

petitiop Cups ; A lmh'wexﬂm Duration Modet ;
A Wakefield Model ; T od.

Gllnx-ﬂapplng Models

ne : A Duration Glider Winch- launching
Model ‘Gliders : A streamlined Wakefleld Model ;
A Model Autogiro : A Super Duration Biplane :
Flying Model Aeroplane=: A Flash Steam Plant ;
Model Diesel Engines ; Weights of Wood ; Piano
‘glre sdizes Areasand Weights; Schcdule of British

ecords.

STRAND, LONDON, W.C.2.




NEWNES PRACTICAL MECHANICS

April, 1954

el

eLECTRIC BeDWARMER

An Inexpensive and Efficient Appliance for Home Construction.

Fig. 1.—A4 per;spectt've view
of the completed appliance. The bent-
over ends of the coils are not shown.

to commend it, and as a means of

warming the bed before retiring, it
was vastly superior to the little hot-water
bottles which replaced it.

To-day a safer and more reliable means of
heating the bed is afforded by electricity ; but
of electric warmers placed on the market in
the past, most suffered from the defect of
heating only a limited portion of the bed.

A simple if primitive warmer on these
lines may be made from a large, square
biscuit tin with lid removed and a péndant
bulb-holder inserted in a hole in the bottom
of the tin. With the tin on its side and
using a 25-watt bulb, reasonably effective
local results may be obtained.

At the other extreme the writer has heard
of a home-made device consisting of a $kW.
heating unit housed in a container in the
bed and fed by a blower, which is said to
provide the desired results in a matter of
minutes. This, however, would seem an
unnecessarily energetic attack on the problem,
necessitating a special clause in the fire
insurance.

The device described below, and shown in
Fig. 1, which can be constructed in the matter
of a few hours and uses very simple materials,
has been found very effective and free from
most of the failings of commercial appliances
tried out. It will be found capable of induc-
ing considerable and continuing warmth to
practically the whole of a single bed.

THE old-fashioned bedwarmer had much

Construction

The construction will be apparent from
Fig. 2. The dimensions shown are those
adopted for a number that have already been
built, but apart from the overall dimensions

By A. F. BRENNAND

which have been found to be the most prac-
ticable in use and should if possible be
adhered - to, the measurements may be
adapted to the materials at hand. The only
exception is that the width of the struts
should be at least 2}in., as shown, if they
are to accommodate the bases of the normal
batten lampholders employed.

The appliance generates considerabie
warmth in use, and for this reason timber
without knots should be
selected if possible as the
heat causes the resin in
the knots to run. For
the same reason the |
struts should be secured {
to the runners by the

ingly needed should be wound to allow for
this, and for end-lengths needed for fixing.

Here is a hint for threading the coils into
the runners, If attempted directly it will
result in distortion, After the timber frame
has been assembled it should be dismantled,
and after the holes shown are drilled for the
coils, the runners should be laid side by side
with the holes in register. The ends of the
coils may now be inserted into the first
holes through both runners, when the coils
may be rotated and progressively threaded
until fully entered, the two runners being
all the time kept closely together, They may -
now be carefully separated around the coils
and the whole frame reassembled. Holes
5/32in, dia. will te found best for -vire
of the above gauge: these will permit easy
threading yet grip the wire sufficiently after
the frame is reassembled. A little thought,
by the way, is necessary in placing the
runners in correct register for threading.

The ends of the coils can be most con-
veniently fixed .as illustrated in Fig. 3. The
free ends are carefully eased through and
straightened and cut as necessary, the

three-screw fixing shown,

= my 7117 » = j‘ =
and should not be glued. } { ‘ ) ] J]
If the notches in the -4 - —

struts are made a tight II
fit on the runners there |
will be no movement in ‘

usc. l
Il (a)

All outer timber faces
and arrises should be
well glass - papered,
particularly = the outer
edges and ends of the runners which have
to “run ” between the upper and lower
sheets of the bed.

Protective Coils

The protective coils for the lamps are
formed of 1o-gauge galvanised fencing wire
by wrapping firmly by hand around a cylin-
drical former of suitable diameter—an
dluminium saucepan was used by the writcr

—remembering that the coil will spring out.

to a diameter about 3in. greater when re-
leased. At least one ‘more ring than seem-

A
1

| |

(c)

b)

Fig. 3.—Method of fixing the ends of the coils.

remainder of the operations (a, b and c)
being with pliers and hammer.

Wiring

Wiring is done with any suitable 5 amp.
flex, the free end being of the length
required by the circumstances and being
fitted with plug or bayonet connector as
required. Great care should be taken to
make all connections properly and securely
in the terminals of the lamp-holders. The
free flex (which is anchored through twin
counitersunk holes in the strut as shown)
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Fig. 2—Side and sectional views, giving measurements and constructional details.
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and the flex connecting in parallel the second
lamp are junctioned in the terminals of the
first lamp-holder.

To render the flex to the second lamp
taut, disconnect the far strut and, by trial
and error, make the connecting wire of
such length that it will be taut when the
strut is refixed. This flex is secured to the
lower runner by two or three insulated
staples.

If a three-way house circuit is available,
brass batten lamp-holders may be used, and

they and the protective coils may be earthed.

Using the Appliance

In use the appliance is inserted between
the sheets, with the frame vertical, from the
pillow end to about the middle of the bed,
the opening at the pillow end being
then closed. The upper bedclothes should
be tightened to make as it were a tent over
the warmer, permitting the whole width of a
single bed to be warmed. After one hour’s
running the bed will be pleasantly warm ;

after two hours, assuming the normal bed-
clothes and eiderdown are used, it will be
definitely hot, together with the underlying
mattress, and will remain so for some time.

With two 4o-watt lamps as indicated, the
warmer may safely be left in operation all
day if desired, although the reader would, no
doubt, wish to verify this for himself! This
makes a convenient and efficient way of air-
ing the spare bed. It will not be found
that there is any tendancy to scorch the bed-
linen by overheating.

A Rechable Rear Light

By E. W. CROWE

Adapting a Neon Lamp

HE fragility of a conventional filament

I type rear light on a cycle has at some

time caused most of us some em-
barrassment, and, more important, caused
us to be in danger from .overtaking vehicles.
This danger has been greatly increased with
the advent. of power-assisted pedal cycles,
since the extra vibration set up is liable to
cause the rear light to have a much shorter
life and finally to fail without the rider’s
knowledge.

If your cycle is equipped with a dynamo
it is possible to carry out the following
modification, which will ensure a more reli-
able form of rear light, for a few shillings.
The only requirements, apart from those
which are available amongst most handy-
men’s “odds and ends,” are:—

Oné neon lamp. The type I have used

is one of two from an S.B.A..(Standard Beam
Approach) Indicator—ex-Air Ministry and
its reference number is 10E/5.

" Two matching transformers. These again
are ex-Air Ministry, and were for matching
low impedance headphones to high imped-
ance equipment or vice versa. Ref. No.
10K 584.

From the wiring diagram, Fig. 1, it can
be seen that the primaries of the two trans-
formers are connected in parallel so that the
full dynamo voltage is applied to both trans-
formers; the secondary is connected in
series. - This method of connection is
necessary for two reasons, first, although

Dynamo 6v.33w

Rear light

for Use with a Cycle Dynamo

one transformer is
sufficient to light the
neon lamp when the
full 6 volts are being

generated (i.e., when
the cycle is being
ridden at normal

speed) it is not suffi-
cient when the cyclist
is “doodling * along;
and secondly, with
only one transformer

[~/4[0076
PYC. cable

the impedance of the

primary does not per-
mit s ient current
flow to light the fila-
ment lamps to a suit-
ablz brilliance.

Cover and Eop o
(csse no& shown

or ond top of,

)

4 B.A. Screws rostened
with nut( For Fastening
to cycle Freme)

Brass 6 BA.nuts so/der/edto case

But even with the perspex

two transformers it ¢over
can be seen from the’
full scale views of the
unit, Fig. 2, that its
total size is much less

Fig. 2.—Plan and
sectiongl views (just

Sealing
a1 wex
Filling

under full size) showing
constructional details of
the case, the connections

and positions of the Prece of copper,
s parts f Fold and solder’ .
: to Form case
Permanent SV-044
3 6V.034 \'
e al
&=
—_ s h
Tt

Soft II‘ODA,DO/E
shoes end core

oS
0s /5

Neon lamp

Fig. 1.—At the top is shoton the original dynamo circuit and under-
neath the circuit modified to use the neon lamp.

Carowvoard l/‘ning/

Connections soldered
to neon [amp

& BA.Csk  Fixing screws

SECTIONAL VIEW
than the size of the standard two-cell type
rear lamp.

To ensure a rigid, waterproof and well
insulated unit it is necessary to fill the case
with melted sealing wax; this also holds the
neon lamp—which is otherwise insecure—in
place. To incorporate a lamp-holder would
make the unit more bulky and still would
require filling with a waterproof compound.
It is advisable to check the circuit before
filling with the wax.

With this modification there is a slight
reduction in the brilliance of the filament
lamps which could be ignored, but it can
be improved by replacing the 6 volt bulbs by
4.5 volt bulbs,

Every Cyclist’s Pocket Book
By F. J. Camm. '
400 Pages. 84pp. Indexed Road Routes
7/6 (by post, 7/10)

From George Newnes Ltd., Tower House,
Southampton Street, Strand, W.C.2
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We should be deprived of the wiolin’s beautiful tone, were

it not for friction.

without being told that fric-
one of the curses of life.

Experts in these matters have an
expression for it: they say that friction
is a force which opposes relative motion
between two surfaces in contact. In fact,
what the experts are saying is that any time
you try to do anything, friction tries to stop
you.

How pleasant and restful, therefore, how
free from effort and fuss would life be, if
there were no such thing as friction! In
the motorist’s dreams he would achieve a
fabulous number of miles per gallon with
_his engine unhampered by the drag of fric-
tion, The cyclist also sighs for the beauti-
fully casy travelling he would enjoy, if his
machine ran without friction. The indus-

OU know
-x tion is

It is friction wearing away the metal that enables us to obtain a: sharp

edge to our tools, etc.

W

Is It a Blessing?
Without 1t?

trialist knows that it costs him
huge “sums of money every
year to overcome it. Even
in daily life at home friction
levies its toll from the house-
wife, who is continually fight-
ing to get rid of it in a
thousand different ways. How
nice to be permanently with-
out it!

Of course, when man took
to the water, he found that
friction had apparently ceased
to exist. He was wrong,
though. Naturally, it decreases
enormously in water, because
the drag of a solid body
against a liquid is the merest
fraction -of what it is between
two solids. (This, incident-
ally, is the secret of successful lubrication.)
But, even in water; there is still enough
surface resistance to be noticeable. Rowing
men do not insist on beautifully smooth boats
for nothing, and most small boys at some
stage in life find out by practical experience
that the retarding effect of the rough texture
of a bathing costume during swimming is
noticeably and delightfully absent when it is
removed.

“ But surely,” you will say, ‘“surely the
air has given us a friction-free medium in
which to move about at will? > Intangible
though it may be, air is still a fluid. As
such, it opposes motion, Aircraft designers
try to reduce its
retarding effect not
only by streamlining

AT 1
FRICTION?
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What Would Life Be Like

How Do We Overcome [t?

the shape of the aircraft, but also by using a
polished surface for wings and fuselage. At
near- and super-sonic speeds the effect of the
air on the skin of an aircraft, due both to sur-
face drag and to compressibility of the air,
is 'very considerable. The whole aircraft is
heated up, and unless the pilot were refriger-
ated, he would not be able to stand the heat.

So you can see from these few. examples
that in whatever element we move, our life
is a never-ending fight against friction. How

nice if we could only be rid of it! Just
think, . | !
Just think, though, of the motorist. He

might not after all be quite as happy as
we imagine in a frictionless world. His
tyres would not grip the road, so that how-
ever hard he pressed his accelerator, he would
not move, Nor would the cyclist, however
hard he battled. But that, after all, might
be just as well, because neither would their
brakes have any grip. They could neither
stop nor, mercifully, start. This is in
theory only, of course, because in fact with-
out friction there would be no cars nor cycles
anyway. It is friction that holds the nuts
on the bolts and the screws in the metal,
and so in our frictionless dream-world the
car, the bicycle, the machinery, the trains
and the aircraft could not exist and we would
have nothing to work for us. Even the knots
in the string which we might use in despera-
tion to hold the bits together would not stay
done up. Flies could not walk up window
panes nor pencils write. Even the very act

Hear caused by the friction when the match head is dragged across a
rough surface ignites the inflammable material .of which the match head
s made.
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of walking would be impossible, Without
friction between our feet and the ground we
would just have to stay in the same place
—auntil, that is, we were caressed by the
gentlest little breeze, when we would sail
away like thistledown without power to
resist, happy perhaps, but .no longer very
useful members of society.

So perhaps after all friction is not exclu-
sively the arch-enemy we suppose.

It is friction in the wrong place which
causes the trouble. "Like fire, friction is a
good servant but a bad master. A substan-
tial part of human effort from time im-
memorial has been devoted to overcoming
it where it is not wanted; we use it, where
it is wanted—that is, in almost -every action
and movement in our lives.

The conquest of unwanted friction is a
threefold victory. Not only do we over-
come resistance to motion; in addition, we
defeat those two by-products of friction—
heat and wear.

When two surfaces rub together, heat is
generated. Savages and Boy Scouts make
fire by rubbing two pieces of dry wood
together long enough for them to "get hot
enough to burn. And, have you ever
thought why a match lights? It is for the
same reason. When the match is rubbed
along the box, the friction makes one spot
on the match-head so hot that it sets off the
combustible element. Think of the sparks
flying off steel on a grindstone or from a
locomotive’s wheels spinning on the rails—
friction generated the heat to set them ablaze.
But, whenever heating takes place as a result
of friction, whatever examples of this sort
one may quote, to a greater or lesser extent
‘it means that surfaces are being worn away.
That is how the other by-product, wear,
comes into the picture. Wear and heat are
ingeparable companions of friction.

Where does the heat come from, and why
does wear take place?

You have only to slide down a rope too
fast to know where the heat comes from;
also, unfortunately, perhaps to observe the
wear on your hands. In fact, what has
happened is that the energy which your
hands have absorbed when your weight over-
comes the frictional resistance of the rope
has been converted into heat In a rather
more spectacular way, the energy released
by cracking the atom is also converted into
heat.

The conversion of energy into heat, inci-
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dentally, provides the real
reason why no one will ever
make a true perpetual motion
machine. The idea has
fascinated inventors and small
boys for centuries, but no one
has ever succeeded. As fric-
tion can never be absolutely
eliminated, there will always
be a tiny amount of heat
generated by it in the working
of the machine and a corre-
sponding loss of energy will
result. Slowly this robs the
machine of the energy first
put into it to set it off, and
in fullness of time it runs
itself down. Though the wear
in this case may be infinitesi-
mal, the energy eventually
gives out. The “laws of
thermo-dynamics are too much
for it.

Those then are the results
of friction. It remains to
explain what causes friction
itself and then to see how we
set about overcoming it,

The two so-called Laws of
Friction, enunciated many
years ago, but until recently
not completely understood
because they were arrived at
quite empirically, stated that:

the force of friction is
independent of the area of
the surfaces in contact ;

it is directly proportional to the weight
which forces those surfaces together.

The intricate instruments of modern
science have at last revealed the causes of
friction. We know now that even the most
highly polished surface, which to the un-
aided eye appears perfect, does in fact
consist of little hills and valleys so minute
as to be measured in millionths of an inch
or even less. We see that the hills and
valleys of two surfaces interlock when they
touch, so that when sliding occurs the tops
of some of the hills are pushed over or torn
off. Sometimes they will wald to one
another, owing to the heat momentarily
generated on the hill-tops, thereby increasing
the drag. As sliding continues, such welds
are immediately torn apart and new ones
form, only to be broken in their turn. All
this is on a scale so minute that only the most

- B refined instruments
¢an detect it.

That is friction—

Wear, one of the results of friction, will no doubt be wvisible
on the seat of this young man’s pants when he goes home !

the interlocking and momentary welding of
two surfaces. That also is the explanation of
why there is heat and wear. How, then, do
we set about reducing it ?

It is obvious by now that if we can keep
the two surfaces far enough apart that the
hills cease to knock one another’s tops off
or to weld to one another, then friction
essentially disappears, and wear with it. And
that is precisely the way in which -all
lubricants tackle the problem.

In lubrication the most important single
property of an oil is its viscosity—in other
words, its thickness. There is an optimum
thickness for each job. If the oil is too
thin it will not be able to keep the two
surfaces apart. If it is too thick, although
it will separate them completely, too much
energy will be wasted in just churning the
oil round and that will heat it up. Some-
times, of course, there are certain conditions
of load and speed in a machine which are
such that no -ordinary mineral oil is capable

The action of the ordinary graphite pencil is dependent upon friction.

It would be impossible for this knot to stay tied if there were mo friction:
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of providing fully fluid lubrication at all.
The surfaces are pressed together so hard
that no film of oil can remain between them.
Then it is that the chemist has had to come
to the rescue and design “oiliness agents”
which can be added in small proportions to’
the oil to make it more effective.

The molecules of mineral lubricating oil
can te visualised as little threads, each only

a minute fraction of a millionth of an inch -

long. Oiliness agents are threads of about
the same size, to one end of which the
chemist has fixed a sort of chemical magnet
which makes that end of the thread stick
much more strongly to the surface, -thus

producing on it a miniature ‘“‘lawn’ of .

molecules. Owing to their magnets these
molecules are not easy to scrape off, and
when the loads rise to danger point and the
mineral oil is nearly squeezed out—that is,
when a state of boundary- lubrication is
approached—the -“lawn” still manages to

NEWNES PRACTICAL MECHANICS

keep the surfaces apart by acting as a cushion
over them. L

In some machinery, however, even this is
not enough. Under extremely high loads,
such as can be found in the hypoid rear
axles of motor-cars, the oiliness agents get
scraped off. So even more active chemicals
have had to be devised which, when added
to the oil, produce the so-called “ E.P. Com-
pounds.” With these, when the high pressure
gets so great that the hills start  rubbing,
the high temperatures at these points cause
the metal to react chemically to produce a
thin layer of material which, is liquid at these
spot high temperatures and so allows the
conflicting hills to slide over one another
without seizing or_ welding. -

The range of lubricants available nowadays
is vast. Each ore is tailor-made for its
particular application. The oil companies
have continuously to be carrying out research
in order to be able to solve the lubrication
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problems which arise in any mechanical
operation—anything, for instance, from high
speed cotton spinning to heavy colliery
winding-gear. There even exist conditions
in which no known_ lubricant made from oil
is sufficient for the task. Especially is this
the case with_aircraft engines. Then our
chemists have to step in and make one
synthetically, as they have done for the latest
jet engines. Whatever the stresses and the
extremes of temperature encountered, the
object remains the same: it is simply to
overcome friction in the wrong place,

As we, have seen, without friction at all
lifz as we know it would be impossible ; but
without proper lubrication civilisation would
equally come to an abrupt and grinding halt,

. Reprinted from “;Th_e Esso  Magazine,”
by, courtesy of The Esso Petroleun. Com-
pany, Ltd.

A Mechanical Stage for a

Constructional Details of a Useful Microscope Accessory

ICROSCOPY is a very interesting and
M informative hobby, and the. interest
can be extended if you make your
own aids and simple accessories.
tion to the interest in making these
accessories, the financial side must be con-
sidered. The purchase of every necessity can
be very expensive, and if as many as pos-
sible of these can be made by yourself, the
money saved can be used for a greater supply
of those things that must be bought, such
as slides, cover glasses, and many others that
cannot be made at home.

One of the most useful accessories is a
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Fig. 1.—Derails of stage construction.

piece of apparatus known as a mechanical
stage, and this is simply a slide holder that
fits on to the existing stage of your micro-
scope, and which you can move, by means
of a screw thread arrangement, very slowly
and evenly, so that when you are’ looking
at an object under the microscope it does not
become lost, as is often the case when moving
the slide with the fingers, by a sudden unin-
tentional jerk.

The mechanical stage described here, and
shown in Figs. 1 and 3, was originally
designed for the microscope for which details
were given in the excellent article by E. W.
Twining, in the January and February, 1953
issues of PRACTICAL MECHANICS, but it will
ve found to be quite suitable for.most types

In addi-

of home-made or professional microscopes.
A professionally-made stage will cost any-
thing over £5 whilst the one described here
will cost only a few shillings and a few hours
of interesting work.

Construction
The stage and slide carrier can be made

from 1/16in. sheet brass and one edge of

the stage is bent down as shown to take
the bearings for the backward and forward
movement, Sheet brass was chosen as it is
easy to work, and yet gives the necessary
rigidity of construction, and in addition the
soldering that must be done will present no
problem.

The connecting link between the two move-
ments consists of two pairs of square nuts
soldered together at right angles as shown
in Fig. 2, the piece of 1/16in. brass which is
soldered between the upper and lower pairs
of nuts is to compensate for the thickness of
the slide carrier, which would otherwise upset
the transmission system.

The movement is, produced by brass rods
which have been threaded with a 4B.A.
thread, and which, when turned, will drive
the nuts attached to the slide carrier or the
link. It will be seen that some of the nuts
have had the threads removed, and this
has been done to provide a simple set of
bearings for the controls. Rigidity in the
link is provided by the fact that the nuts
bear slightly against the face of the turned
down edge, as will be seen in” Fig, 1.

The method of attaching the stage to a
microscope is quite simple. The screws or
pegs which hold the stage clips in place
on the existing stage are rerhoved. The
hole in the centre of the mechanical stage is
then located exactly over the hole in the
centre of the existing stage. Two holes are
then drilled in the mechanical stage to

Thread of top
nuts drilled clear
Parts &
soldered .
rogether

Compensating
piece

Thread of bottom
nuts untoucher

Fi

-

g. 2.—Details of Ilink.

Microscope
By S. M. CHARLETT, FRMS.

correspond with the old clip holes and the
stage can then be firmly bolted in position.

Miscellaneous Parts

The control knobs can be adapted from
the spares box or suitable ones can be pur-
chased for a few coppers from a dealer.

The clips on the. slide carrier can be
made as shown in Fig. 4, or the discarded
clips from the original stage can be used:
They are best soldered as, if they are bolted
on, the transmission will be affected.

In the illustration, Fig. 1, “ X ” indicates
Llhk.\ﬂ-—’ L ompensatin iece
_ Lomp g p

B i | i

! \
N\ Threads Jeft in
End nuts soldered to stage

of forward and backward
control.

Fig. 3.—Detaz'_ls

Siide clips
so/dered
ar /ower
L —end

Thread of centre
‘nuts left intact

All nuts soldered’
to corrier

Fig. A.—Further details of slide carrier.

the split pins and washers which are used
at these .points. The washers ‘used on the
forward and backward transmission are of
the spring type, whilst those on the left and
right movement are the normal washer.

If the stage is given careful use and not
subjectéd to any undue strain it will give
years of service.

Model Boat Building

BY F. J. CAMM
5]-, by post 5/6

From GEORGE NEWNES, LTD.,
Tower House, Southampton St., Strand, W.C.2
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The Atmos clock. It nquures 9} in. x 8} in. x
in.

~HE Atmos clock, strictly speaking, is
I not perpetual motion, but to ail
intents and purposes it can be
claimed as such, because there is no neces-
sity for winding it by hand, mechanically or
electrically. It is propelled simply and
surely, without any human intervention, by
the variation of temperature and barometric
pressure. The variations need only be
minute. A change of 21 degrees centigrade
gives 41 hours winding power. The tempera-
ture is constantly changing and during 24
hours it is probable the clock is energised
with a fortnight’s reserve winding force.
Even in centrally heated buildings this
minute variation occurs.

Experience proves that throughout the
world the daily variation of tempsrature is
much greater than 21 degrees, and it is
obvious, therefore, that the wmdmg power
becomes accumulated. This is stored in a
specially long mainspring which remains
more or less under constant pressure at its
maximum working capacity. With this
reserve there is sufficient power to last one
year even if the clock is placed in a vacuum
where there is no change of temperature.

The Movement

The originality of the Atmos is not con-
fined to the power unit. The movement
itself is unique in that, owing to the
extremely . slow action of the moving parts
(there is practically no wear and tear),
together with the extra fine precision finish,
the use of oil has been eliminated. Thls
removes at once one of the most serious
sources of trouble in the maintenance of
clocks, as oil in timme becomes dry and
sticky, thereby necessitating a clock to Le
cleaned periodically.

A very important advantage of the Atmos
is the simplicity and precision of the
means of regulation. Owing to the remark-
able constancy in the power tension the regu-
lation is very senmsitive. One complete turn
of the regulating wheel produces a variation
of only 12 seconds per 24 hours. It will be
seen, therefore, that the adjustment is almost
micromic. The balance oscillations of the
ordinary escapement clock are 432,000 per
24 hours, but in the Atmos they total only
-2,880.

The Temperature Motor

The Atmos motor consists of a drum,
marked (1) in the diagram, in the interior
of “which is assembled a flexible metallic
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A Weather-driven
Clock

The Driving Force of the Atmos Clock is as Near Perpetual

Motion as we are Likely to Attain.

It Relies Upon Changes

of Temperature to Supply the Winding Energy

bellows (2). The space between the bellows
and the outer drum casing (4) is hermetic-
ally sealed and contains ether-chlorine in gas
form.

With the slightest decrease of temperature
some of the gas will liguify (at 3) and the
interior pressure of the bellows will be
lowered. A spring under compression (5) is
mounted on the central surface of the
hellows (6). This spring tends to keep the
bellows in the open position as in the
diagram. This is referred to as the *com-
pression spring.”

When, on the other hand, the gas pressure
is increased, the spring becomes further
compressed and the bellows close like an

accordion. When the gas pressure falls,
2
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A sectional view of the motor of the Atmos clock.

again the action is reversed—the springs
expand, forcing the bellows open.

Barometric Pressure

The change in barometric pressure also
comes into play. If it is increased the com-
pression spring is assisted in forcing the
bellows to the open position. If the baro-
metric pressure is decreased the internal
pressure of the bellows has less exterior
opposition. It will be scen, therefore, that
the effect of barometric pressure, although of
secondary importance in prov1dmg the wind-
ing power, assists materially in livening up
thc accordion-like action of the motor.

Working. within the compression spring
(s) is a smaller spring which indirectly
provides the winding power. It is fixed to
the body of the clock and the other end is
free. The spring is always under compres-
sion. At the extremity, adjacent to the
bellows, is fixed a fine chain (8) which passes

over a pulley (10) and is then attached to a
larger pulley (11). This is fixed with ratchet
action on the spindle in direct ‘drive with
the mainspring of the clock.

Winding the Mainspring

A fine coil spring (12) is mounted on the
side of the main pulley drive for the purposc
of taking up the slack, in the chain when
the bellows are being compressed. As the
bellows expand again the pull on -the chain
turns the driving pulley and winds the
mainspring,

The centre surface of the bellows has an
area of 80 sq. cms. A difference in tempera-
ture of I degree centigrade will cause a
variation in pressure of 50 grms. per sq. cm.
The working force, therefore, is 4 kilo-
grammes (8ilb.) per 1 degree centigrade
change in temperature. The maximum com-
pression of the bellows is 40 kilogrammes.

Provision has been made by which the
clock cannot be overcharged with power.
The maximum power of the intermediate
spring (9) is lower than that of the clock
mainspring so that if the mainspring is
wound to full working pressure the inter-
mediate spring can only expand itself to the
point where it balances the mainspring and
there remains. As the clock runs down so
does the pressure of the mainspring fall. As
there is a reserve in the intermediate spring
the power is automatically returned to the
mainspring which, therefore, must remain at
a constant pressure. It could only be in
artificial conditions that the intermediate
spring fully expanded itself before the main-
spring had - reached its maximum working
pressure. In practice the tension of thﬂ
mainspring is maintained at almost constant
pressure—a very great advantage for pre-
cision timekeeping.

Features

The advantage of the Atmos clock is that
the pendulum is suspended on an Elinvar
spring which is unaffected by temperaturc
changes, thereby assuring accurate time-
keeping in any climate. The constant driving
force ensures maximum precision and it
eliminates the human element—forgetfulness.
There are no electrical problems, as with
electric clocks, and there is no wear and tear
on moving parts.

The Atmos clock is manufactured by
Jaegar-Le Coultre, one of the largest and
oldest established watch factories in
Switzerland.

AN IMPORTANT DATE—APRIL 8th!

On that day the first issue of our NEW
MONTHLY JOURNAL

“ PRACTICAL MOTORIST &
MOTOR CYCLIST”

will be published, price 1/-.
ORDER YOUR COPY NOW'!




rTYO many readers this type of astro-
nomical telescope will be unfamiliar
and some may never even have heard
of it. Yet, given optical perfection, or some-
thing approaching perfection, it is the most
comfortable and convenient form of instru-
ment which can be installed.

The ordinary types, whether reflectors or
refractors, and whether mountéd equatori-
ally or otherwise, must be used in the open
air, either uncovered or in some form of
observatory. When used out in the open
the person of the observer has to endure not
only the awkwardness of attitude necessarily
due to the angle of the telescope-and the
position of the eyepiece, brought about by
the altitude of the object under observation,
but the low temperature at night—especially
in winter—as well. Even if the telescope
is fairly large and fixed on the floor of an
observatory, when the shutters of the
revolving dome or roof are open however
cold the night may be the observatory cannot
be heated because of the disturbance which
would be set up around the shutter opening.

Unfortunately it is those clear frosty
nights which are the best and most valuable
for observation.

Advantages of the Polar Telescope

With the polar telescope not only can the
rcom or observatory be warmed but the
observer ‘can be seated, can remain in a
comfortable attitude, and can have an
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Making a Small One

illuminant by which he is able
to write notes and sketches of
what he sees, besides being able
to use his maps and star atlas and
record the times of his observa-
tions. His attitude would be
exactly the same as if he were
looking down into a microscope,
for the eyepiece and the barrel of
the telescope never move; they
simply rotate on the optical axis
and they do so at the rate of one
revolution in 24 hours.
The form of this
telescope was first in-
vented by the eminent
telescope constructor,
Sir Howard Grubb,
and the first instru-
ment built to the
design had an aperture
of 4in. Since then
very much larger polar
telescopes have been
built. In Fig. 1 is
drawn, more or less —
diagrammatically, the
12in. aperture instru-
ment designed by
W. P. Gerrish, of the
Harvard Observatory,
US.A, and this
drawing will explain
the principle of the
mounting of the tele-
scope. _ It will be
seen that the instru-

CHAIR
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ment is pointing,
not upward to the
sky but downward,
with the object
glass, lettered OG,
below; and that

line is really the
axis  about which
the barrel, TB,
rotates, which
barrel is carried
upon bearings, UB
and LB, above and
below. Mechanic-
ally, therefore, the
telescope is its own
polar axis.” A flat
mirror, M, the
angle of which
can be varied,
reflects the image
of the object
to be viewed up-
wards into the
object glass. The

scope must be so

Fig. 1.—Diagram of the

Harvard University, U.S.A

set up that it is

polar telescope erected at exactly parallel
with that of the
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Fig. 2.—General arrangement of a 3in. polar telescope.

earth; in which respect it is exactly the same
as the polar axis of other equatorial mounts.
Its vertical angle to. the ground—or perhaps
I should say to the horizontal—will equal the
latitude of the place where it is erected, and
its lateral angle must be such that the optical
axis points to the true north and south. If
the rotation of the telescope is driven by
a clock in such a manner that it makes one
revolution in 24 hours, the direction being
of course contrary to that of the earth, any.
object reflected by the mirror, M, into the
object glass, OG, will remain stationary in
the eyepiece, EP. Furthermore, right ascen-
sion circles, RA, can be fitted and provided
with a2 clamp so that any object can be
found by means of the known sidereal time
and the nautical almanac. The clock drive
can be freed by means of a clamp.

The angle of the mirror can be controlled
from the eye end of the telescope—and on
large instruments such as this, which has an
aperture of 12in, and focus of 16ft. 10in.,
circles are fitted for reading in declination.
The angle which can be swept over by the
mirror in altitude would be about 9o deg.,
that is to say from about 10 deg. above the
horizon to about 10 deg. past the zenith.

Other items shown in the diagram are
CD, the wheel for the clock drive, DW, the
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Fig. 3.—Diagram of the mirror
angles. I

driven wheel for the declination setting, UB,
the upper bearing, which has to take a ring
of full telescope diameter, and LB, the lower
thrust bearing, carried by the concrete pier, CP.

Although it will sweep the heavens from
west to east and from the horizon to beyond
the zenith it «can never reach to the pole,
nor anywhere near it; but after all there
is not very much either at or around the
pole of telescopic interest. Fortunately we
have the whole, or nearly the whole, of the
ecliptic open to us, and so the polar telescope
may find its chief use in viewing the moon
and the planets.

A Small Polar Telescope

In this article complete drawings in detail
are given, showing the construction of a
small polar telescope of only 3in. aperture
which, if necessary, can be made portable
provided the maker has a window with a
southern aspect in which it can be mounted.
It will be clock-driven, with hand control for
slow motion but no divided circles in right
ascension nor in declination. Hand move-
ment for the mirror is brought up to the
eye-end so that it will not be necessary to
go out of doors to make adjustments in the
setting of any part of the instrument.

As will be seen from a reference to Fig. 2
the whole telescope with the bearings is
carried in a wooden frame or cradle which
is hooked over the sill in the case of an
upstairs window, the lower sash of which is
raised. If the window is a casement this is
opened and the opening covered with fabric
cut to fit around the telescope and attached
at its outer edge to a light frame fitting the
sash rebates or grooves. As will be seen,
with the floor and window levels as drawn
the eyepiece of the telescope is too high to
allow of normal sitting in an ordinary chair,
unless a platform is made on which the chair
can be placed. The alternatives are either
a high stool or standing whilst observing.
In Fig. 2, and the several which follow, the
wooden frame in an upstairs window s
adopted chiefly for the use of amateurs who

live in flats ; I do not advocate this frame,
but when a window of an upper-floor room
has to be used for a small telescope there
seems to be no alternative. If a 3in.
telescope can be used on the ground floor of
a self-contained house I would prefer not
to use the frame but provide a suitable

"bearing at the eyepiece end, and a small pier

of concrete or of brickwork set in cement
at the lower end.

There are several arrangements that
suggest themselves for housing the inner end
of the telescope and its user., One which
would be ideal, especially if the instrument
were a little larger—say of 4in. or 6in. aper-
ture—would be to erect on the flat roof of a
single-car private garage one of -the small
wooden huts or tool sheds which can be
purchased ready made. Let the eyepiece end
be in this, together with a chair, an electric
or oil heater, and other things which make
for comfort, and let the mirror-end bearing
be carried by a cast-iron pipe, or a drain-
pipe, filled with concrete rising from the
ground. Provided it does not interfere with
the doors of the garage, or other buildings
interfere with clear view, the orientation of
the telescope can be what is required by
correct positioning of the shed on the roof.

This matter of orientation is of the utmost
importance and—reverting to Fig. 2—if the
wall of the building and the window shown
do not face the south then the two wooden
side frames of the cradle or telescope
support will have to be different as regards
the amount they each project from the wall.
What the difference will be will depend upon
the angle which the southern aspect of the
building makes with the meridian of the
place where the telescope is to be set up.
An angle of more than atout 10 or 12 deg.
east or west of due south would render the
window scheme impossible, and some other
place for the telescope would have to be
found.

The Latitude Setting .
The angle of the polar axis, which is the
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optical axis in this telescope, must equal the
angle- of the latitude of the place. All
the drawings show 513 deg., which is the
latitude of London and of all places on the
same parallel. The further north we go
the steeper becomes the angle and southward
will be less inclined. The latitudes of some
principal towns are given below: —

Plymouth ... 50}° | Darlington - ... s4}°
Southampton ... st° Newcastle on Tyne §5°
London, Bristol, Ayr ver 55F°
Cardiff ... 51} | Glasgow, Edin-
Birmingham 52}° burgh ... .o 56°
Manchester ... §3.° | Dundee ... 561°
Preston, Leeds, Hull 531° | Aberdeen 574°
York, Harrogate ... 54° Inverness s74°

Other places will be found by consplting
maps.

In Fig. 3 H is a true horizontal, and in
this case it is the line of the horizon. PA
is the polar axis—drawn at 514 deg. The rest
of the figure shows the angles which are
taken by the mirror and by the incident
rays from the heavenly bodies from the
horizon to the zenith. E is the centre
line of the eclipticc. Thus a beam of light
from a planet on E would be reflected into
the object glass when the mirror is at Ez
and the bi-section of that angle is at Er.
The light from a star at the zenith would
reflect from the mirror at Zz, the bi-section
being at Z1. Although it can never be very
usefully used the mirror can reflect beams
from the horizon, and the mirror angle is at
H2. Not only is the atmosphere at the hori-
zon too dense under the best conditions for
good astronomical definition, but the perfec-
tion of the optical flatness of the mirror
will almost certainly not be good enough to
give a true image at such fine angles of
incidence and reflection. It is of interest to
notice that in sweeping over the go deg.
from the horizon to the zenith the mirror
moves through an angle of only 45 deg.

i :
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Fig. 4.—Cross sections through the telescope
and mirror with one of the pairs of clamps.

Constructional Details

These are shown in Figs. 4 and s, and it
will be seen that the lower end of the tele-
scope is supported by cheeks of hardwood—
oak for- preference—which, although closed
by a crosspiece at .the lower end to take
the pivot for the roller thrust bearing, are
usually termed “ the fork.” These cheeks
are attached to the telescope barrel by
clamps of brass or gunmetal, as in Fig. 4,
both exactly alike, The cheeks have between
them, and pivoted in the manner shown in
the upper drawing, the tray to hold the
mirror, The proportions, and particularly
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end of the telescope. A chain
from a well-known con-
struction kit is used and
passed over sprocket wheels.
In the large wheel the teeth
are so spaced that they
engage with every third link
in the chain. On the mirror
shaft the big wheel is fixed,
and as the weight of the tray
and mirror are off the centre
‘of rotation the centre of
gravity will require to be

Fig. 6.—The upper bearing and chain adjustment for mirror.

the depth of the tray, must be such that the
axial line of the pivots come in line with
the upper or reflecting side of the mirror.
The two drawing$ in Fig. 4 are cross sec-
tions, whilst Fig. 5 shows the whole of the
details of the lower end down to the thrust
bearing, in side elevation and plan. Here
may be seen the means whereby the angle
of the mirror is manipulated from the eye

brought back to the pivot-centre. So in the
wheel, on the opposite side to the mirror, a
counterpoise is cast. The small jockey pulleys
for the chain will need no teeth, only
grooves. i
Fig. 6 shows the main upper bearing ;
this consists of three small ball bearings, all
of them carried on special studs, Two of
the ‘studs are riveted into a plate screwed

down to a cross-bar forming the top
member of the telescope cradle, and the third
stud is riveted in a plate which can be
swivelled for removing the telescope com-
plete with its mirror from the cradle.
Below the bearing plate is the mirror control;
the chain shown is that which passes down
over the jockey pulleys and around the large
wheel shown in Fig. 5. The small upper
spocket is turmed by a milled handwheel
shown on the extreme right in Fig. 6.

The Mirror

The Harvard Observatory telescope has a
circular glass mirror, notwithstanding that
at only one critical angle can the reflected
image be circular. A glance at Fig. 3
will show that the width of the image
can at no one angle be greater than the
diameter of the object glass, and there the
mirror need be no wider than a small margin
beyond this ; yet if it were tilted to H2 or
even E2 the field would be definitely ellipti-
cal. Thus, a circular mirror must have a
diameter equal to length of the major axis
of the longest ellipse, and then it will not
utilise the whole reflecting surface. In
Fig. 5, therefore, is shown a rectangular
mirror measuring 34in. wide by 7in. long.

In most cases, I suppose, the mirror would
—without its maker thinking anything more
about it—be made of glass, silvered on the
face by the Brashear or some very similar
process in just the same way as the parabolic
mirror of a reflecting telescope. But with a
polar telescope, it which the mirror is wholly
uncovered and exposed to the air, the coating
of silver would last but a very little while.
One or two summer nights of dew coupled
with the acid-laden atmosphere near a large
town, would be sufficient to tarnish it.

(To be continued)

I
=
= pre==
7 i e o ot
N !
N L
A . ]
‘§ e i
N o |
AN v | v
N ’ i
i§ : I i 5 A /
N2 : ,
N = 4 : Y
LA l il | ‘
| ~ !
S 73 ;. I i =
T = -
e T — = aod BEST
. e
- T g SR~ N
Eil 36 TEETH
—_— - -
o |

H\

®)\

§d)

Lt

|
C\

ol
(@E&. \79\..\ i

IS .
== 2

Fig. 5.—Sectional plan and side elevation of the object glass end with mirror, etc.
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hemicals From Petroleum

Some Facts About an Industry that is Playing an Ever-growing Part in the

development of an important new
industry—the petroleum chemicals
industry—which, in the U.S.A, now pro-
vides an appreciable portion of certain basic
chemicals required by a variety of industries.
This trend is.already becoming apparent
in other countries, and in Britain, for
example, post-war plans for making the pro-
duction of petroleum chemicals a major
industry are already well under way, This
British development was closely linked with
the oil industry’s programme for raising
U.K. refinery capacity from the 1947 level
of 24 million tons of crude oil, annually to
some 20 million tons” by 1952-53. In
addition to producing a complete range of
finished petroleum products, the new
refineries should supply raw materials for
the manufacture of synthetic chemicals. In
several European countries similar chemical
projects have been initiated.

T HE past 25 years have witnessed the

Application of Petroleum Chemicals

The term “ Petroleum Chemicals” means
that some form of petroleum constitutes the
-chief raw material from which they are
made. In most cases identical chemicals can
also be made from other materials, for
example, coal, or vegetable products
such as molasses, grain and wood; but
economic factors mainly determine which
raw material is used commercially, and on
these grounds the use of petroleum is at
present rapidly growing.

A strict scientific division between pctro>

|
|
E

o

P —

World's Chemical Production

leum products and petroleum chemicals is
impracticable, e.g., gasoline components
synthesised from refinery gases are not
usually classified as chemicals, but acetone
from the same source is normally described
as a petroleum chemical,

Petroleum chemicals now enter into the
manufacture of an increasing variety of
products used in the home, in agriculture
and in industry:; —

The Research Centre at
Thornron, Cheshire, is typical
of many established by the
o1l industry for experimental
work. The staff of over 800
includes engineers, chemists,
physicists and  statisticians
who are engaged.in scientific
tnvestigations. The work
includes both fundamental
research, for long-term devel-
opment purposes, and the
study of particular problems
to meet the immediate needs
of consumers. The photo-
graph on the right shows the
laundry where detergents are
tested under practical con-
ditions. This is an annexe-to
the laboratory, where research
on detergents, mainly for
domestic use, 1s carried out.

The photograph on the left
was also taken at the
Thornton (Cheshire) Research
Centre and shows the fungi-
cide wood block test taking
place in the Chemical Pro-
ducts Section, The flask,
which 1s being withdrawn
from an incubator for exam-
ination, contains wood blocks
which have been impregnated
with experimental fungicides.
After exposure to active
wood fungi they are kept
under controlled conditions
of humidity and temperature
for 12 weeks. The degree of
deterioration of the wood
blocks is used to assess the
efficiency of the particular
fungicide used.

Solvents

Industries in general use a considerable
number of solvents—liquids which will
dissolve other materials. Among the many
valuable solvents made from petroleum are
acetone, incorporated, for example, in

lacquers and nail varnish, and also used in
making acetate rayon, and ethyl alcohol,
used, among other purposes, as a lacquer
solvent.

Detergents

The valuable properties of synthetic deter-
gents had already led to their use for a
variety of industrial purposes, particularly in
textile processing (scouring, etc.), but it was
only in recent years, when their production
on a large scale had been undertaken by
the petroleum industry, that they became
available in Great Britain for the manufac-
ture of the now familiar “ soapless soaps.”
The petroleum-based synthetic detergents,
which in 1949 accounted for about 20 per
cent. of total U.K. consumption of all soaps
and detergents, are also used in many cases
as “ wetting agents,” that is, products which
enable water more thoroughly to penetrate
and wet any material in contact with it. In
dyeing textiles, for instance, their use
prevents the dye “sitting” on top of the
fabric as does water on a greasy surface.

Plastics

Many of the raw materials for plastics are
now petroleum chemicals. Some of these
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plastics can be moulded into articles such
as ash-trays and telephone receivers. Other
possibilities include synthetic fibres, such as
nylon and newer materials, which have added
advantages, such as .being particularly resis-
tant to sun-bleaching and chemical attack,
or are highly resilient and easier to manu-
facture in the form of fine fibre. The acetic
acid used in manufacturing cellulose acetate
rayons may also be derived from petroleum
chemicals.

Synthetic Rubber

Synthetic rubber, the large-scale produc-
tion of which was started in the U.S.A.
during the war, is now almost entirely
derived from petroleum in that country, and
in Canada, tco. Considerable quantities of
the synthetic product are consumed in the
U.S.A., chiefly a general purpose rubber
known as GR-S, which, among other uses,
is incorporated in motor tyres. Another syn-
thetic rubber based on petroleum is * butyl ”
rubber, which has greater resistance to
ageing and tearing than natural rubber
when used for inner tubes. Other special
synthetic rubbers are oil-resistant, or have
exceptional electrical insulating properties.
In Britain, natural rubber is still generally
used for motor tyres, but various types of
synthetic rubber are in demand for special
purposes.
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covery which is 1925 /945 1925 /945
regarded as a major 450,000fons 7,600,000 tons 67000fons  4,000,00Qtons
achievement of ~ . '
chemical research. a ¢ i SRR e
1M'anly othler etroe ‘B Petroleum
chemicals are also “Fetro/eum Petroleum — . 0%
derived from petro- 974 308% pm‘.mv,/e"m Coal 9%
leum, for example,

disinfectants, phar-
maceutical products
and anti-freeze com-
pounds.

Petroleym Chemi-

Cals_ in the U.K. Vegetable matter Wood distillation |
Sl_nce the war 285% 13% Fermentation
considerable progress 8%

has been made to-
wards  establishing
large-scale commer-
cial production of
petroleum chemicals
in Britain, and
several new plants have been completed. One
of these, which began commercial operations
early in 1949, will eventually manufacture
up to 60 different chemicals for a wide range
of industries. A second has been manufac-
turing synthetic detergents since 1942, and
a third, only recently opened, is now mainly
engaged in making solvents. Another plant
operated by a textile company is producing
the chemicals needed for the manufacture of
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Fig. 3.—A few of the * routes » by which some of the more important
chemicals may be obtained from petrolewm.

Agricultural’ Chemicals

Increasing quantities of  agricultural
chemicals are being made from petroleum in
the U.S.A. where ammonia and related fer-
tilisers are manufactured from natural (ie.,
petroleum) gas. Soil fumigants, such as
“D-D ” which destroys wireworm and similar
pests, are also made from petroleum.
D.D.T., the well-known insecticide, has
hitherto been mainly derived from coal, but
it could equally well be made from petroleum
raw materials.

Glycerine

Glycerine is another product which has
recently been produced from petroleum on
a commercial scale in the U.S.A. The
process used is based on a revolutionary dis-

been reported as
capable of saving to-
gether a total
equivalent of about
£7% millions per
annum.

Other Countries
“The U.S.A, the
country in which the

oil industry is most

highly developed,
holds the predomi-
nant position in

the manufacture of
petroleum chemicals,
having also pioneered
this industry. The
production of petro-

Fig. 1.—The growth between 1925

and 1945 of total output in the

U.S.A. and the proportion’ dertved
from petroleum,

The blocks at the top of these diagrams show total production in each case.

Petroleum is used in the production of synthetic rubber.
was taken at a perbuanan plant, and shows the sheeted rubber being
adjusted on to rollers as it comes from the mill.

Fig. 2.—The position of the
U.S.A. as a source of synthetic
aliphatics in 1925 and 1945.

leum chemicals in the U.S.A. goes back
about 25 years, and is divided between a
large company of chemical companies and
oil companies.

Canada possesses the only synthetic rubber
plant in the Commonwealth and also pro-
duces some other chemicals from petroleum.
In Trinidad, oil-based chemical manufacture
has recently been started.

In Europe, detergents and plastic
materials are being made from petroleum in
Holland, and the manufacture of petroleum
chemicals in France, Italy and Germany is
also being contemplated.

Petroleum Chémical Production Growth

In the US.A, in a period of only two
decades, the supply of petroleum chemicals
grew from an insignificant proportion to
almost a third of the total production of
organic chemicals. An organic chemical is
any compound whose chemical structure
is based on carbon, i.e., hydrocarbons and
carbohydrates and substances derived from
them.. Crude oil and natural gas are mix-
tures of various hydrocarbons, apart from
a few impurities. Fig. 1 illustrates the
growth, between 1925 and 1945, of total out-
put in the U.S.A. and the proportion derived
from petroleum.

The photograph
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This rapid growth is illustrated by the
fact that, before the war, petroleum chemical
plant in the Texas Gulf area (now respon-
sible for about 80 per cent. of U.S.A.
production) was worth about £16 million.
During the war some £200 million was spent
and about £75 million more in the first
five post-war years.

In the US.A, petroleum has for some
time been regarded as the main source of
synthetic aliphatics——one of the two major
groups of organic compounds, which includes
industrial alcohol, glycerine, acetone and
many others. Fig. 2 shows the position in
the U.S.A. in 1925 and 1945.

The other main group of organic chemi-
cals, the aromatics, has hitherto been based
mainly on coal tar, the chemicals being
produced as by-products. Rising demand,
however, makes it likely that petroleum will
be used to an increasing extent in manufac-
turing aromatic compounds. For instance,
during the war large quantities of toluene,
normally obtained from coal tar, were made
from petroleum in the U.S.A.

NEWNES. PRACTICAL MECHANICS

Alternative Materials for

. Chemicals

As already indicated, there are alternative
sources for mwost chemicals. Among pro-
ducts now obtained from petroleum, acetone
and certain plastics were formerly derived
almost entirely from other sources. Chemi-
cals such as ethy! alcohol (industrial alcohol)
may come from molasses, grain, potatoes,
etc., subjected to fermentation processes.
Acetylene, derived from coke and lime, is
another starting point for chemical synthesis.
Acetic acid and methyl alcohol have both
been produced by the destructive distillation
of wood, though this is no longer much
employed.

Synthetic

Petroleum Raw Materials

In the production of petroleum chemicals,
the basic materials most generally used are
natural gas and refinery gases. The latter
are produced during cracking processes (in
which heavy oils are subjected to a great
heat and pressure in order to produce morec
gasoline from them) and they contain ““ ole-
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fines ” ¢.g., ethylene, propylene and the buty-
lenes, which are more chemically reactive
than the original components of petroleum,
and are therefore specially suitable for syn-
thetic processes in which a product is *“ built
up ” stage by stage.

An important - group of detergents is
derived from petroleum waxes, which are
cracked to yield a product rich in heavier
olefines from which the final product is
prepared. In the U.K. detergents are also
made from shale oil.

A few of the “routes” by which some of
the more important chemicals may be
obtained from petroleum are indicated in ghe
simplified diagram (Fig. 3) together with
some of the ent uses of the chemicals.

Further information on refinery processcs,
the formation of olefines, etc., will be found
in the article *“ Modern Oil Refining,” in cur
October, 1953 issue. ~

(Reproduced by courtesy of the Petroleum
Information Bureau.)

Back to First Principles

12 —Hitting the Mark

HE trouble is that, when our aim is
I perfectly directed to the mark, we
must inevitably miss that mark.
For, once we have propelled our missile it
becomes subject to forces other than our
force of propulsion. If only gravity had
rested a while the Rugby place-kicker would
have sent the ball well over the cross-bar,
But alas ! it fell short. He had not catered
adequately for the inescapable fact that
during the flight towards the posts the force
of gravity is ever acting. The propulsive
force is resolved into two components:
the horizontal component remains constant
but for the resistance of the air; the vertical
component diminishes and too swiftly
disappears.
Make the horizontal component greater
and you lessen the time of flight. Make the

1000 ft. per sec.
Vertical 3° L
comporient

i

[ L
f—Honzonta/ - component

Fig. 1.—The factors of the -first problem in
dvagrammatic form.

vertical component greater and you lengthen
the time of flight. The angle of propulsion
that makes the components equal —45 deg.,
that is—sends the missile the greatest distance.

The Problem

Find to the nearest yard the range on a
horizontal plane of a rifle bullet fired at an
elevation of 3 deg. with a-muzzle velocity of
1,000 ft. per second.

Thé Comment

To solve your problems about projectiles
you need to have ready your equations about
motion- under the. action of gravity. These
are: .

(1) V=u~—gt: the velocity upwards, be-
ginning at u becomes v in t seconds; g being
taken as=3z2.

(2) S=ut—4}gt®: the height reached is

the initial velocity upwards multiplied by 'the.

time less half the acceleration downwards
multiplied by the time ;" and the latter soon
overtakes the former.

_greatest height.

By W. J. WESTON

(3) V2=u?—2gs: this is a useful deduction
from the first two equations.

The Answer

The vertical component of the muzzle
velocity is sin 3° X 1,000.

The horizontal component is cos 3°X 1,000.

Sin 3°=.0523 : cos 3°=.9986.

Time in seconds to destroy upward
velocity =
sin 3° X 1,000 _.0523 X 1,000
g
Therefore, time of flight = 2523 X 1:000,

32
The range, therefore, is in feet
19986 X 1,000 X .0523 X I,000 X2

. 32
3,264.91 ft.= 1,088 yds.

The Problem

A missile is projected at such an angle
that the horizontal range is three times the
Find the angle of projection.
If, with this angle, the range is 400 yds.,
what is the velocity of projection and the
time of flight ?

The Comment

The parabola of the missile is as shown
in Fig. 2.

AB being the range, CD the height. By
using our equation h=3}gt?, we obtain the
time in terms of h. From this we calculate

~and compare the vertical ‘and " horizontal

components, and so get the tangent of the
angle of projection. The rest is easy.

The Answer
Greatest height=h.
=V h=16 =ﬁ‘

The vertical component of the projecting

Therefore h=}gt®.

force is, therefore, gx-—EﬁS vh.
“And, since the horizontal component

Y;,:%, ‘then the horizontal component

v

The vertical component is to the horizontal
component as 4: 3.

The angle, therefore, has the tangent g,
that is 1.333.

Vertical component is therefore 1,600 in

- seconds.

Horizontal component is 1,200 in —\/Iﬁq
seconds. .

Velocity of projection is 2,000 in \__/1_,699
seconds =200 ft. per second.

Time of flight=10 seconds.

[
Vo gt

A 3 8

Fig. 2.—The parabola of the missile.

The Problem

The greatest range of a gun is 16 miles:
what is the muzzle velocity of the shot ?

The Comment

The golfer knows that when he hits the
ball at an acute angle it rises so little that its
flight through the air is deplorably short.
He knows, too, that, when he hits the ball at
an obtuse angle, too much of his energy is
expended in sending it towards the heaven ;
again his distance is disappointing. He
achieves the optimum when the angle is such
that the vertical component is equal to the
horizontal component of his blow ;” and this
angle is 45 deg.

The Answer

Let v=muzzle velocity in feet ;
t=time of flight in seconds.

Then (from the horizontal component),
vt=16 X 1,760 X 3.

Then (from the vertical component),
v

-=tor —=32.
g t
Therefore
v2=16 X 1,760 X 3 %X 32
=16X% 16_><uo><3><4><'4x2
.+ .v=644/660 ft. per second.

and let
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THIS machine has been designed to
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Constructional Details of a Simple
Hand-operated Machine

The machine itself can be constructed with

C produce neat professional-looking the minimum of tools, a hacksaw, file, drill
_folds easily and quickly in mild and tap, and a bench vice. Standard bright
steel or aluminium of up to I8in. in mild steel angle and strip is used through-
- Clamp screw length and 18 gauge in thickness, It will out which can be obtained from any good
give a fold of any angle to 9o deg., but tool and hardware stockist. The total cost
will also fold an edge up to }in. wide of the material, screws, bolts, etc., should be
Top Angle sssembly to 135 deg., making it easy to flatten about £2 10s. to £3. Heavier thickness
when safe edges are required on thin material can, of course, be used to make a
gauge sheet. Various sections (an_gle, sturdier machine, and the length can also be
Clam channel, etc., see heading) and a variety increased, but the cost would be propor-
A,a,9,§ of articles can be tionately higher.
N - — xrgaezlt.lsfac;:;ed.a&t)tacg; The main parts consist of a bed angle, a
i Clamp Angle : (’O“; made from both wood S13MP angle and a beam angle, with provi-
1 | «— Bearer E ] and steel to increase S100 for the beam angle to swing upwards,
t' ! ,:'O", its scope. It bolts or and the clamp angle to tighten on to the sheet
i Lifting Cleat PN o “') any bench metal which rests on the bed. Two end
assembly : : angles take the top angle which adds rigidity
overhanging the front g
about 1}in to the structure and enables the clamp screws
: to be tightened down on to the bed. Two
o ol Working Principle cleats mounted on the clamp angle enable
- g ey this to be lifted and lowered by means of
! NLA } The  principle - on 4, clamp screws
Fo ey FE| s which the machine ’ .
—_ @: -‘ works is simple. The Fig. 1 shows a perspective view of the
Angle + E" ] sheet metal is clamped machine assembled except for the top angle,
| ; between two angles, which has been left off in the interests of
Beam @: - the uppermost of clarity. It will be seen that the clamp angle
Angle | f \ which acts also as a runs up and down-in two guides which keep
\ LB A blade, the edge of a it in line with the bed. The bed is fixed
| . R e third angle rests be- directly to the two ends, being bolted
""" = | neath the sheet and is through one web of each angle, and for
: hinged to swing up- extra rigidity a small cleat is screwed beneath
) : wards, carrying the the bed angle on to the end angle. The top
(D) End View : -(8) 5’;:3’ sheet with it and angle is secured to the end angle by means
: forming a crease along of a cleat. The beam angle is hinged on
o the blade. two 3in. dia. pins screwed into the end
Bearing Angle
\—\\ assgmbzvg -
'
!“‘2’2'—’1 FA Ordl 3nd tap Sis Whit. A%; ]——2:/2___.i
> 25k
. P D ~
] = Fa
ol T 4 @ Eimﬂ & o
— ) Front view
S )
RO i il . ¢ ¢
— Y L
‘szy’k Gl e 2T "% (2) Detail of Bea Angle 2'x2x Y4 MS angle
T e 4 clearance hok
\ "_l % —>] 3,”;’1” 'Z‘ each e:d for -f/“s
£nd Angle assembly [l Ll cicear whit. setscrews
fP’- _3/ I'xIx Y% MS. angle
o . J ] 4 ] off 2s shown ano
Fig. 2 (above).—Sectional views with ends - L= 1 off opposite hand
omitted.
Fig. 3 (right).—Details of bed angle and % —_,E H (8) Fixing cleats
cleats. (] for securin
iy Bed to £nds (c) Perspective view

Drillana tap 315 whit,

of one eng
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LIST OF PARTS

One Beam Angle. Two Guide Strips.
Two Beam Handles. Two Guide Angles.
One Bed Angle. - Two Clamp Angle

One Top Angle. Blocks.

Two Top Angle Two Lifting Cleat
Packers. Plates.

One Clamp Angle. Four Lifting Cleat

Two End Angles. Packers.

Two End Angle
Packers.

Two Bearing Pins,

Two Bearing Angles.

Two Bearing Angle
Packers.

Two Clamp Screws.
Two Washers.

Two Tommy Bars,
Two Bed Angle Cleats.
Two Top Angle Cleats.
Two Fixing Angles.

MATERIALS REQUIRED

7ft. 6in. of 2in. by 2in. by lin. bright mild steel
angle.

1ft. 6in. of 2}in. by 24in. by }in. B.M.S. angle.

2ft, gin. of rin. by rin. by {in. B.M.S. angle.

8in. of }in. by }in. by 4in. B.M.S, angle.

3ft. 6in. of 1in. by }in. B.M.S. bar.

8in. of rin. by 3in. B.M.S. bar.

4in. of 1in. by }in. B.M.S. bar.

16in. of din, rod.

16in. of 4in, Whitworth studding.

4 s/16in, Whitworth rin. long setscrews.

14 5/16in., Whitworth #in. long setscrews.

4 1in. Whitworth by %in. long setscrews.

16 }in. Whitworth by 4in. long setscrews,

4 }in. Whitworth by %in. long countersunk-head
SCrews. .

9 2 BA by {in. long countersunk-head screws.

2 }in. Whitworth by 2in. long bolts.

angles. The sectional views (Fig. 2) show
the génera] arrangement of the various parts.

General Notes on Construction

As the ease of assembly and the efficiency
of working depends largely on the accuracy
of the drilling it is worth while taking extra
care in marking out the position of the holes
and cut-outs.

The end, bearing and fixing angles, to-
gether with the bed and top-angle cleats and
the clamp angle blocks and guides, will have
to be drilled to suit each end. This must be
berne in mind when marking out these parts,
and one infallible way of achieving this is to
place one web of both pieces in a vice with
the other webs facing opposite ways and then
mark them both out together.

The Bed Angle

This consists of a single piece of 2in. by
2in. by Zin. angle 253%in. long.  The top
web, which forms the actual bed, is cut away

End angle

<at each end to receive the end angles as shown
in Fig. 2. A further cut-out is made on
the front edge of this to clear the bearing
angle and packer of the beam. Four 5/16in.

axy, 0
B

clearance holes are drilled in the vertical
web and a single hole drilled and tapped
5/16in. Whitworth in the other web at each
end ; the dimensions for these are shown in
Fig. 3(a). The two fixing cleats are made
from 1in. by 1in. by %in, angle 1in. long
(see Fig. 3(b) for, drilling details).,  As the
holes are not central, these will_need to be
drilled to suit each end and are secured in
position as shown in the perspective view
(Fig. 3(c) with s/16in. by 4in., long Whit-
worth hexagon head setscrews, the head of the

Bearing Pin Y2 whit bolt with hex.
-~ head sawn-off to leave Ls of plain shank

Ly whit nut to
lock bearing pin

3 holes darill end tap
2BA at Iy pitch

” /
L. 2hotes orit -
7 | % and tap g Wit ;
47 for securing &

top angle
clests v Ok
Ix'ax2" ]
4 holes grill | Packing prece
and tap 2BA | pheld by 2 '5’¢

Whit, csk |3

g prech
_i - at
28

S
s clear,

Fig. 4 (left).—Method of assembling bed
and end angles and (right) énd angle
details.

B

it =

aa %

: _;a N
Lid
4 el PRI
4 holes
arill and
top 35 Wit
é -—
End view + Front view

2% x 2% x %4 MS. angle & fong
! off as shown, | off ,cpposite’ hand
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Fig. 1.=Perspective view of complete
. machine with top bar removed.

screw being placed under the angle, and any
thread protruding ahove the angle cleaned

off flush. The bed angle is now complete
and is set aside until the machine is
assembled.

The End Angles

These are made from two pieces of 2%in.
by 2%in. by iin. angle 8in. long. The
hinge pins are screwed to them together
with the clamp angle guides.

Mark off the position of the holes in each
web (Fig. 4), taking care to make sure that
you have one opposite to that drawn (that
is, the webs face the other way). All the
holes can then be drilled and tapped except
the single 4in. diameter Whitworth tapped
hole in each angle. This should be drilled
and tapped when the packing piece is fixed to
ensure that the threads are in line.  Use
two pieces of 1in. by %in. strip 2in. long for
the packing pieces and drill two clearance
holes in each and countersink to take 2in.
countersunk-head screws %in, long. These
holes should be gin. from each end and }in.
from the edge of the strip. Check to see
that they are exactly 1}in. apart.

With the packing pieces screwed into posi-
tion, and any excess thread filed off the hole
for the pin can now be drilled and tapped,
taking care to keep square to the angle’or
excessive wear on the bearing pin will result,

Hinge Pins

The hinge pins are 3in. Whitworth bolts
2in. long which have a-thread rin. long and
the plain portion of which is also 1in, in
length.  Screw the bolt into the angle from
the plain side, lock it by tightening a #in.
Whitworth nut on to the packer, then hack-
saw the head of the bolt off 3in. from the
angle, file the end square and chamfer the
edge slightly. The hinge pins are now
securely fixed, the tapped thicknesses of
angle and packer, together with the locked
nut, will ensure adequate strength for the
beam angle to hinge on.

If it is "desired to increase the wearing
quality- of the pins they can be made from
4in. diameter silver steel, threaded and har-
dened, or alternatively high tensile bolts can

- be used, but, especially as they can be

renewed easily when worn, you will find
ordinary mild steel bolts quite efficient.

(To be continued)
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A Handy Accessory for an

By T. W. MATTHEWS

ANY owners of the popular makes of
M 4in. electric drills will have at some
3 time or other experienced the want
of another method by which they could
sand down a surface of a job in hand, apart
from the circular discs.
1 partially solved the problem by making
a sanding drum which had a centre shaft,
one end of which was driven by the drill—
the other end had a small ball race, the
housing being fitted to a right-angle bracket,

:Z Grooved to receive
pistol grip
- /
C m— s
—_— &

Screw to 2
prevent splitting
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Electric Hand Drill

end is turned to fit the other
race, and both races have an
inside diameter of about $in.
The remainder of the left end is
turned down to iin. or to fit
the drill chuck.

Next a 3jin. square by 4in.
long oddment of wood was
drilled 4in. through the centre,
the shaft being fitted through
this hole and secured by a

2 B.A, bolt 28in. long.

“x 1" wood Both ends of the shaft
Sandpaper held are sunk below the
" by weoge surface. The shaft

was then placed be-
tween centres and the

wood turned down to
a 2%in. dia. cylinder
and finished off with a
slightly convex profile,
to ensure that the belt
remained central.

Race

Fig.

which was taken round to the drill handle,
as shown in Fig. 1.

This met with a measure of success on
surfaces narrower than the drum, but
owing to the ease with which the drum was
able to be rocked it was not satisfactory on
wider surfaces.

A much better design is the belt sander
shown in Fig. 2. It has greater stability,
cuts smoother and is easily controlled, also
it can quite easily be made in the home
workshop.

These belts are obtainable in many sizes,
and the one selected was 4in. wide and
253in. in circumference; the price was 2/6.
This size is used on the Bridges table
sander.

Driving Shaft and Drum

The driving “shaft (Fig. 3) is made of }in.
round M.S. 6in. long, centred at both ends,
the right end being turned down to fit a
ball race and 1/16th longer than the thick-
ness of the race to ensure accurate fitting

1.—The original right-angle bracker arrangement.

_>'7:hfckness of Face

housini
9 Rear Drum and

Spindle

The rear drum was
made by two pieces of wood 1}in. by
43in., with faces planed flat and glued
with paper between and allowed to set. g

Fig. 2.—The completed belt sander.

The drum was then carefully fitted to
a face plate and a hole bored through,
and then counter bored ene end to suit

///6” longer than

L

Su/t race

Tube, washer, held by
nut for turning both

end's
L -

Lo

.
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the bicycle hub which was used as the

rear ¢nd shaft. The wood was then faced
off, and a step exactly 4in. diameter was
turned to fit a 4in. face plate. After
removing the wood from the face plate it
was carefully reversed on to the face plate
and the reverse end counter bored. (Fig. 3.)

The spindle was then centred both ends
and fitted complete with balls and cones
into the hub. The bored block was then
split and hub placed into position and then
glued. Four screws were then put in each
end through the spoke holes to hold firmly.
When the glue was dry a piece of tubing
large enough to clear the cones and lock
nuts was placed over each end of the spindle,
and a washer
on to the ends
of the tubing.
These washers
are held tight
by nuts so that
the spindle and
block are a
complete unit;
the whole was
placed between
centres and
turned down to
the same
dimensions  as
the front drum.

Bending line
¥

—_— e e e —

of housings to the side plates. The left
e -
ol
/ﬂ‘r’
it
wy ] ' ||
- -.—ﬂ_'_l_' ———— — i
e‘: (K]
" E: 2%’
Front drum ‘ e ¥
" f /// = =
b_-_—. o
A
Rear drum

Fig. 3——Details of the driving shaft and

I\Bi«:ycjle hud Fitted
| o counterbored block

and turned

drum and the rear shaft and spindle.

Fig. 5.—Details of the handle.
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‘Front holes opened out grfter
f/l'xmg race housings

10 34"

Race housing shewing
fixing screws

Race housing
=/

Wood pletform

Scribed lines to locate
hub edjuscers
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)
£
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Llj.-‘Driving shatt
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Fig. 4.—Views of the side plates and base platform.
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The side plates are of in. by 3in. mild
stee! 11in. long. The front and rear holes
are drilled together Zin. or the size to fit
the hubs. The rear ends are then slotted
and filed to a shape to fit the hub adjusters.
Eight lines 1/16in. apart are scribed from
the centre line of the rear holes towards the
ends of the side plates. The adjuster rings
have a line scribed in the centre to locate
the correct position to enable both sides of
the sander to be square. (Fig. 4.)

Base Platform

The base platform is then made with hard
wood 43in. by siin. by 1in. thick. A in.
rebate is then cut so that the side plates will
sit on the rebate, the ends being chamfered
to clear the drums. The platform is fitted
to the side plates with the drums in position
and the ends of the plates are checked with
a square, both across the top and the front
edges and then cramped. (Fig. 4.)

The outer housings of the ball races are
then drilled and tapped for suitable size
SCrews.

Handle

The handle is made of 14 s.w.g. plate and
has a 45 degree angle and 1in. radius; it is
then bent to shape to fit the outside of the
side plates. This is shown in Fig. s.

To improve the grip the handle has a
wooden section Iin. dia. split down and
screwed through, with the possible addition
(not shown in Fig. 2) of a rubber bicycle
handle grip.

To replace the belt. . The right side plate
is removed without difficulty.

ltems of Interest

New Type of Storage Battery
A NEW type of storage battery, said to
have a life expectancy of from 10 to
20 years, has been revealed by the Sonotone
Corporation of Elmsford, N.Y., a company
best known for its production of hearing
aids. The battery uses nickel cadmium
cells of a special sintered plate type in place
of lead.

The principle of this battery is said to
have been known for several decades. But
production by Sonotone has been going on
only since 1949. Until recently the U.S.
armed’ services have been taking the firm’s
.total output, and the development has
remained secret. So far the company has
produced some 60,000 cadmium batteries.

The battery is about half the size of a
conventional storage battery. The initial
cost of it is about two to five times that of
a conventional battery, but because of its
long life it is said actually to be about twice
as economical.

Additional features add to its value. At

the first demonstration given by Sonotone,
a nickel-cadmium unit was frozen in a cake
of ice, from which cables connected with a
car motor. The battery repeatedly started
the motor without difficulty.

It uses an alkaline solution instead of
acid, requires only a few drops of water a
year, and will operate at temperatures as low
as 65 degrees below zero, Fahrenheit, and
165 degrees above. It is also unaffected by
such factors as- shock, vibration and short
circuiting.

Underground for Istambul
T is stated that Istambul is to have an
underground railway. A French firm
has been asked to prepare the plans.

Aircraft Exports

’I‘HE Society of British Aircraft Con-
structors have announced that exports

of aircraft reached a new record total of

£64m. last year, compared with £44m. in

1952.

They point out that since 1950 aviation
exports have almost doubled.

Largest Oil Refinery in the World
THE Aden Oil Refinery at Aden, the

largest new oil refinery in the world
now under construction, is being® built for
the Anglo-Iranian Oil Company, at an
approximate cost of £45,000,000. Engaged
in this project are some 2,500 British and
European technicians, together with 10,000
Arab and Indian workers.

When the refinery is completed, late this
year, it will have a capacity of §,000,000
tons of crude oil a year. Messrs. George
Wimpey, the British firm, have securcd the
order for the refinery, estimated at
£36,000,000, in conjunction with the Middle
East Bechtel Corporation, and Messrs.
Wimpey have also secured the crder for
constructing the port, at an estimated cost
of £9,000,000, alone.

link between Stockport and Aden is
being provided by a 792ft. Bailey bridge,
built by Thomas Storey, Ltd., Stockport.

The bridge clips 10 miles off the 29-mile
road journey that had to be made by
vehicles carrying plant and materials to the
refinery.

THESE BEER LOZENGES
SHOULD 00 WELL/S

THEY TAKE AWA4y
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Making Transformers

The Design

W of the smaller electrical appliances
within the scope of the amateur con-
structor offer a better return and surer

results from his efforts than the transformer,
Its design can be calculated and its working
characteristics predetermined within close
limits, while the constructional work it entails
is of the very simplest.

Technically speaking the term * trans-
former ” can be used to describe apparatus
widely differing in principle and operation ;
there are rotary transformers, static trans-
formers, voltage transformers, current trans-
formers, etc., with further variations in the
way of auto-connections and independ-
ent-windings. It is correct to speak of
rotary transformers only for direct current
operation, their purpose being to transform
direct currents from one voltage to another.
Static transformers are those which deal
entirely with alternating currents or the
transformation of one alternating voltage to
another.  Apparatus which changes the
nature of the current itself, from direct to
alternating, or vice versa, comes under the
description of converters, and should not be
confused with. transformers.

Rotary Transformers

The rotary transformer, shown in diagram
in Fig. 1, is used for stepping up or stepping
down direct currents from one voltage to
another, and is a running appliance similar
in construction to a direct-current electric
motor but having two windings on its arma-
ture. One of these functions as a motor
winding, the other as a generator winding,
the latter being connected to a separate com-
mutator and set of brushes. By this means
an output voltage differing from the input
volts can be obtained according to the ratio
existing between the turns in the two arma-
ture windings. Machines such as these
naturally involve a considerable amount of
work and skill in fashioning the running

NEWNES PRACTICAL MECHANICS
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and Consfruction of Small Static Transformers

and then the other at a high rate of speed.
In the rotary transformer it is the armature

Input (

) Output

Fig. 1.—Diagram of a rotary transformer.

coils that move in a stationary magnetic field;
in the static transformer it is the magnetic
field or flux which moves through a system
The two

of stationary coils. ideas are

Fig. 2.—Conventional diagram™ of a static
transformer.

expressed in Figs. 1 and 2. The D.C. rotary
transformer in Fig. 1 shows two armature
windings on one core, rotating together on one
shaft, the motor commutator and brushes in
connection with one set of- windings, the
generator commutator and brushes at the
opposite-end. The fields are excited by the
input current which drives the armature also
4s a motor. Motion is represented by the
eurved arrow, and remains continuously in
one direction. In Fig. 2, which is a con-

7
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Figs. 3, 4 and 5.—Diagrams indicating magnetic flux and shape of transformer core.

parts ; also, they are subject to wear and tear
which is absent entirely from the static or
A.C. transformer. The latter is an abso-
lutely stationary device ; there are no mov-
ing parts. But energy in some form must be
supplied to it as an input before any output
is possible.  If connected to a D.C. circuit
it will not function as a transformer at all.
What, then, is the form of energy communi-
cated to it when connected to an A.C. circuit?

There is no visible motion with which
we are accustomed in the case of most elec-
trical and mechanical devices. The answer
to this lies in the fact that although motion
is unquestionably present it takes the invisible
form of a rapidly oscillating magnetic flux in
the molecules of the iron core, and these in
their turn cause strong reactions in the
stationary copper coils surrounding the core
as the flux threads them first in one direction

usually 50 cycles per second, or 3,000 cycles
per minute. The flux speed is thus easily
comparable with the rate of armature revolu-
tion in the D.C. type of transformer. If a
static transformer were connected to a D.C.
supply there would be no motion of the flux
after the instant of switching on or off,
hence there would be no reaction or trans=
former effect in the coils.

General Form

Confining attention particularly to the
static transformer in the article, being the
simplest of almost all electrical devices to
build, one can next consider what general
form they take in practice.  The simple
diagram in Fig. 2 represents a circular ring-
shaped iron core, the most symmetrical shape
that would naturally suggest itself, and, in
fact, the one adopted by early experimenters.
It presents rather obvious disadvantages,
however, from the maker’s point of view,
when it comes to hand-winding a large
number of turns of wire, all of which have
to be threaded through the centre of the ring.
This would take a long time, and inevitably
lead to rather an untidy finished appearance
as they could not lie closely on a curved
surface, Practical considerations soon decided,
therefore, that a plain straight core was
necessary to accommodate the coils. Why
not, therefore, a plain straight core like that
of the induction or spark coil?  This form
proved easy enough to wind but resulted in
unexpected difficulties, the chief of which was
excessive magnetic leakage owing to the great
air-gap existing between its two ends. Every
magnetic line generated in an iron core by
reason of current flowing round an exciting
coil has a complete circuit of its own. Fig. 3
illustrates this.  Current from the battery
flowing through a coil wound over the iron
gives rise to a magnetic flux, one line of
which is indicated.  All lines leave the -coil
at one end and re-enter at the other. In
completing their circuits they find an easy
path through the iron, but a much more
difficult one where they emerge into the air,
the result being to reduce greatly the number
of lines set up by a given excitation. The
same magnetising power of the coil can be
used to far greater effect if the length tra-
versed through air can be shortened. In
other words instead of an “ open ” magnetic
circuit a closed circuit should be aimed at, so
that the lines encounter the least possible
resistance.  Since the circular form of closed
core is open to objections already pointed out
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Figs. 6, 7 and 8.—Various types of transformer coves and disposition of windings.

ventional diagram of a static transformer, all
the parts—namely, iron core, primary and
secondary coils—are stationary, and it is the
magnetic flux that moves rapidly to and fro
through them with every reversal of current
in the primary coil, and the rate of motion
responding to the frequency of the supply,

the alternative is a core of rectangular shape,
such as Fig. 4. Here the magnetic lines
have an all-iron path and the exciting' coil
lies on a straight limb, making it easy 1o
wind, so that two distinct advantages have
been secured. But still the transformer
(Continued on page 309)
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GALPIN’S

ELECTRICAL STORES
408, HIGH ST., LEWISHAM, S.E.I3

Tel. : Lee Green 0309. Nr. Lewisham Hospital.
TERMS : CASH WITH ORDER. NO C.0.D.
All goods sent 7 days' approval against cash.

EARLY CLOSING DAY THURSDAY.

ELECTRIC LIGHT CHECK METERS,
useful for subletting, garages, etc., all for
200/250 volts A.C. mains, 5 amp load, 19/-
each ; 10 amps, 22/6 ; 20 amps, 27/-; 25
amps, 32/6 ; 40 amps, 38/6 ; 50 amps, 46/6 ;
100 amps, 57/6 each, all carriage paid.
MAINS TRANSFORMERS (NEW)
200/250 volts input in steps of 10 volts, out-
put 0, 6, 12, 24 volts 6 amps, 42/6 each, post
1/6. Another, as above but 10-12 amps, 55/-
each, post 1/6; another as above, but
25/30amps.75/-each,carriage 3/6 ; another,
input as above, output 0/18/30/36 volts 6
amps, 47/6 each, post /6

METAL RECTIFIERS, suitable for 6/12/24
volts at 10 amps charging with the correct
transformer, complete with TX 97/6 each,
or Rectifier only 35/- each.

1,000 WATT AUTO WOUND VOLT.
AGE CHANGER TRANSFORMER
tapped 0/110/200/230/250 volts, £5/15/- each,
carriage 4/6.

Ex-W.D., U.S.A. HAND GENERA-
TORS, less winding handle, output 425
voltsat 110 m/a., at 6.3 v., 2} amps, complete
with smoothing, 30/~ each, carriage 2/6.

MAINS TRANSFORMERS, input {80/
250 volts, output 435/0/435 volts, 25 m/amps,
6.3 volts 10 amps, 6.3 volts 8 amps, 6.3 volts
8 amps, 5 volts 6 amps, 65/- each.
Ex-U.S.A, ROTARY CONVERTORS,
12 volts D.C. input, outputs 500 volts 50 m/a.
275 v. 100 m/a. Complete with smoothing,
32/6 cach, carriage 2/6, as new.

Ex-NAVAL ROTARY CONVERTORS,
110 v. D.C. input, 230 volts A.C. 50Cy, | ph
250 watts output. Weight approx. 10CIbs,,
£12/10/-, c/forward.

MAINS TRANSFORMERS (NEW)
suitable for spot welding, input 200/250
volts, in steps of !0 volts, output suitably
tapped for a combination of either 2/4/6/8/10
or 12 volts 50/70 amps, 95/- each, carr, 7/6.

6 or 12 VOLT RECTIFIERS at 4 amps
output, complete with suitable transformer,
200/230 volts input, 45/- each, post /6.

MAINS TRANSFORMERS (NEW)
input 200/250 volts in steps of 10 volts,
output 350/0/350 volts, 180 m/amps, 4 volts
4 amps, 5 volts 3 amps, 6.3 volts 4 amps, 45/-
each, post 1/6 ; another 350/0/350 volts 180
mfamps, 6.3 volts 8 amps, 0/4/5 volts 4 amps,
45/~ each, post 1/6 ; another 500/0/500 volts
150 amps, 4 volts 4 amps C.T., 6.3 volts
4 amps., C.T., 5 volts 3 amps, 47/6 each, post
1/6 ; another 425 f0/425 volits 160 m/amps
6.3 volts 4 amps, C.T, twice 5 volts 3 amps,
47/6 each, post 1/6.

Ex-U.S.A. ROTARY TRANSFORMERS
12 volts D.C. input, output smoothed 275
volts, 100 m/a and 500 volts SO m/a, as new,
28/- each, carriage paid.

MAINS TRANSFORMERS, 200/250 volts
input, output a combination of 6, 12, 18, 24,
30 and 36 volts at 6 amps, 45/- each, post 1/6,

METERS, Moving Coil, 0 to 14 amps, 18/6
each. Ditto, Moving Iron, suitable for A.

0 to 30 amps, 25/- cach. Another moving
coil, 100 to 250 amps. D.C,, 35/- each, ail
4in. scale.

12/24 VOLT RECT!FIERS at 4 amps, with
suitable Mams Transformer, 200/230 volts
input, 55/~ cach

WELDER TRANSFORMERS 200/250
volts 50 Cy 1 ph input, 0/60/80 volts 800
amps. Complete on Trolley, £32/10/-,
carrlage forward,

3 KILOWATTS DOUBLE-WOUND
VOLTAGE CHANGER TRANS-
FORMERS, 110/230 volts or vice versa, as
new, weight approx. 100Ibs., £12/10/- each,
carriage forward.

1MAINS TRANSFORMERS, 200-250 volts
input, output 400/0/400 volts, 280 m/amps,
63v.82a,2v.32,5v.3a.,4v.2a,4v.2a,,
the last two heaters insulated at 8, 000 volts,
85/- each ; another 200/230 volts input,
output :apped 0, 9, 18 volts at 4 amps, 25/~
each, post /-

MAINS TRANSFORMERS, input 200/
250 volts, output 45/50 volts, 70 amps,
suitable for arc welding, £15 each ; another
70 volts, 50 amps, £15 each.

D.C. MOTORS, 230 volts, .3 h.p. 3,000
r.p.m., in good condmon £3/5/— each ; ditto
Fan Motors, 230 volts D.C., 20/- each ilo
volts D.C., 17/6 each.
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BLACK & DECKER ELECTRIC
TOOLS

Drills, sands,
polishes, grinds,
sharpens. Also
with attach-
ments, drives
lathe, saw bench,
rise & fall, bench
grinder,
etc. This robust
Black
Decker electric
drill with trigger
switch and self-
centring chuck
is yours for £2
and nine month-

10/6, or £5.19.6

ments available.
Horizontal
Stand 17/6.
Vertical Stand
£3.7.6.

£10.4.6 or £3.8.2
Depostt.

Send for our
free booklet,
“Handy IRints”

BE PREPARED

For a cold winter
by making our low
¢ cost Electric Blan-
ket. 27 yards of
special heater wire
and blueprint, 20/-.
Blueprint only

176. t.ematleel%

Construcv.ional data, 1/6.

Warmer.

NDY
BATTERY THREE

Constructional data show-
to make useful
loudspeaker set
lucludlng

a»/
MULTI - METER
K

IT
The Multi-meter
{llustrated mea-
sures D.C. volts,

sensitivity of 200
ohms per volt and
is equally suitable
for the keen experimenter. service
engineer or student. All the essential
parts including 2in. moving coil meter,
selected resistors, wire for shunts, 8-point
range selector, callbrated scale, stick
on range indicator and full instructions
for malking are available as a kit, price
15/-, plus 9d. post and packing.

MAKE A RADIO

Using our parts
in one evening you
can make an all

ains 4 valve radio

ou only £6 1s. :
g £3 2s. 0d. deposlt and 12 monthly pay-
ments of 11/6. (Carr., and insurance 5/-).

BEETHOVEN
S-VALVE
SUPERHET

Complete with valves

and Rola loud-
speaker ready to
work off A.C. mains
-L—{three waves1 (L
dial, slow motion drive, dust gored, coi s.
etc., £8 17s. 6d. or £3 deposit (balance
over 12 months), carr, 7/6.

CRYSTAL SET

Two wave-band bakelite
case germanlum crystal
* Homs " and
“Light" anywhere with-
out batteries. 18/-.
Headphones, 15/8 pair.

MORSE OUTFIT

Ideal Scout, Guide,
Alr Cadet, etc., com-
prises heavy Morse key
with buzzer and bat-

tery cllp on hard ‘wood

POWER TO SPARE 226 Zazie”

buffer, |

and |

ly payments of |
cash. Allattach- | CLOTHES HORSE

3 items together gllly guaranteed only
|

Complete kit comprises Hi-craft 40 watts
control unit, starter lamp, lamp holders.
clips and wlring diagram. Price less tubs
22/8, plus 1/G post with tube 30/-, carriage
and insurance 3/6. Tubes 7/6 each carr.
free, minimum quantity 6.

BABY

ALARM

Brings baby’s
cry to you.
mains operated
completo  with
microphone and
long cable. 9 gns.
or £3 4s. 0d.

monthly pay-

ments of 13/9.

ELECTRIC

Warms room as it dries
clothes, towels, etc.—
stove enamelled rails—
A, r D.C. 650 watts.
Size 3 ft x3 ft. x5 in.
Made to sell at 12 gns.

3 19s. 6d., carr. 7/6.

MULT! PURPOSE MOTORS
Works off A.C./
D.C. mains or
hatteries — many
speeds — many
uses, lncludinc.
battery charging.
Data glven, 11/8. post® and packing 2/-.

SOIL HEATER

for gardeners,
plants along,
. germinates seeds, etc,
Complete with wires
47/6. plus 2/6 post.

FISHING ROD
ROM

F
DINGHY MAST
Tubular aluminium not

¥ separate sections. extends
15ins.

like telescope from

RS to 9t. 6/6 each.

2 TORCHES 2/6

Hand Lamp—takes twin cycle

battery with switch and

removable coloured discs §

for signalling. &

Round pocket torch
with m;.ﬁnlfylng

Iens 216 the 2.

GARAGE HAND LAMP

With stout galvanised wire
guard and 12 ft. waterproof

THE SUPERIOR ISin.
up to the minute big
TV r

peture only
£37 10s. 0d -
valve televisor for

the amateur constructor,
all components, valves
and 15in. Cossor Cathcde

Ray Tube costs £37 10s..
: plus £1 carriage f(x)lg

pe

giving full detajls and

blueprint. 7/6. Returnable within 14 days

if you think 'you cannot make the set.
MAINS MIDGET RADIO

This is an excellent
Httle radio in an
attractive cabinet
to which can be
affixed transfers,
thus making it
extra suitable for
nursery or child’s
bedroom. The cir-
cuit Is a T.R.F.
for A.C. mains
operation. All the
parts — bakelite
cabinet,  valves,
knobs, back — in
fact everything will cost you only
£3.15.0, plus 2/6 postage. Construction
data free with the parts or availatle
separately at 1/G.
MAGNETRON MAGNETS
‘“ The immense power
of these magnets
makes them jdeal for
a magnetic chuck and,
of course, many other
purposes.” Price 30/-
each, carriage 7/6.

Post. Orders should be addresscd to :
ELP HOUSE,

HIGH STREET,

Personnl Shoppers however should call at any of our followlmz branches.

42/46, WINDMILL HILL 29, STROUD GREEN

RUISLIP, MIDDX. & ROAD, FINSBURY @ LONDON,EC4
PARK.

ELECTRONIG PR ECISION EQUIPMENT, Ltd. (Dept I)

WEALDSTONE, MIDDLESEX.

152/153, FLEET STREET
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SPECIAL OFFERS

VOLTMETERS for A.C. Mains cy.

reading 0 to 300 volt with clear 5 in. dinl only

60/-: worth double.

ROTARY CONVERTORS.—From 24 volt

D.C. to 230 volt A.C. 100 watts. 92/6 each;

also available with 12 volt input, 102/6 each.

carriage 10/-.

CLOCK MOTOR.—Sangamo synchronous,
volt, 2 watt gearcd to 1 rev. per min.

15/—. post 1/6.

RELAYS.—9/14 volts D.C.. 1 make 5/6:
12 volt D.C., 2 make, with switch 230 volt 7.5
amp. A.C., 10/6; 1.000 ohms, 6 change over
contacts. 10/-, post 1/-.

SHOWCASES.. —Plate glass opening front,
size 3ft. 3in. x 2ft. 3in. x biin. Perfectly
made to Government specification. Ideal
for wall or counter. Only 45/- each (carriage
and packing 15/-).

AUTO CABLE for car wiring and all electri-
Single. 20/-;
all per 100 yards.

cal purposes, waterproof.

3 core. 40/-, 5 core, 53/-;
ACUU‘ PUMPS or Rotary Blowers,—
. Brand new. 7 cu. ft. ver min,
10 lbs per sq. inch at 1,200 r.p.m. Size €in, x
4in, x 4n. nn shaft. 22/6 each. Post 2/-.
SLIDING ESISTANCES.—7.5 ohms, 4
amps., 15/- 10 ohms, 35 amps., 25/,
ll)lolslt 1/6.

ZZERS.—3 to 8 volts. In mahogany
case. Superior quality. 5/6 each, post 9d.
SCOUT SIGNAL LAMPS.—3!1n., complete
outfit in case, with morse key inspection
lamp spare bulbs etc., only a few left. 15/6,

/-
Vll“T AL RECTIFIERS ~—Bridge types
volt 1 amp., 10/6; 12 volt, 1 amp., 12/6.
VOLl‘\lFThRS —0-300 Flush D.C. Moving
Coll 10/6; 0-: 20 2in. Flush Moving Coil, 7/8,
0-40 2in. Flush M.C., 10 8, post 1/-.

AMMFTER —2¢4in. Flush 0/25
Moving Iron. D.C. 7/6, post 1/-,
MILLIAMMETERS.—Moving Coil. D.C.
2}in. Flush 0/30, 0/200, 0/250 12/8: 3iin.
Flush, reading 150-0-1,500, a very useful
meter with a good open scale, 22/6, post. 1/-.
MOVING COIL METER with1 M/A move-
ment, 24° flush, rectifler type, scaled 0/100
volts A.C. Resistance 1001( A very
useful basic meter, 30/- Eo
INTERCOM. CABE ’l’s——solld back,
polished al) round, 158in. x 93° x 61", with
two 4in. ciroular frets for ipeakers and cut-
out for control panel, 1716 post 3/6.
TELEPHONE HAND SETS.—Brand new
wu;h cord, 15/- each; post 1/6.

MASTS, TELESCOPIC. —Evétendmg to

12ft. in 7 sections, 12/8.

MASTER ONTA OR.—A precision
made clock mov ement contacts me king and
breaking twice per second, with regulator
incorporating heating device working o

12 or 24 volt automatically controlled by
thermostat. Brand new in soundproof oai
case only 12/8; post 2/-.

PORTABLE ' ELECTRIC BLOWER.—
This unit is a powerful 220 watts electric
motor, operating on 220/230 volts. Enclosed
type with handle. 8 ft. of metallic flexible
hose and nozzle is included, also 7 yds. C.T.S
flex for connection to the mains. ’I'hese
units are brand new and offered at about.
half the usual price, they have many use

amps

where glean. dry air is required. £7‘10/-
II\SS'LCTION LAMP.—Complete  with
Battery Case. Fits on forehead. Leaves
both hands free. 7/8, post 1/-.

VEEDER COUNTER 0-9999, 1in. x Iin. x
1in. Very useful. 7/6, post 6d.

ACFIL “PUMPS.—These pumps enable
you to fill all accumulators on the bench
with the carboy at floor level. Brand new,
only 30/-, post 2/-.
P.M. SPEAKERS.—In cases .ideal for
extenslon speakers, 64in., 30/-; 5in., 17/6,

e 2/-.
'lllFRVlOSTAT -—For rrost protection, on
at 34 degs. ¥., off at 49 d ¥., 1} amps.
at 250 volts, adjust.able 416. post Gd.
THERMOSTAT SWITCH.—Bimetal typo
in sealed glass tube, 24in. x 1iin. 30 di
Cent. Ideal for Agquariums, Wax and 011
Baths, Gluepots, etc. Will control 1 amp.

post 6d.
AT, —Satchwel] 12in. stem,
C./D.C,’15 amps. A.C., .1 amp. D.C.
10 to 90 deg. Cent.. 35/-. poe 1/6.

CIRCUTT AKER, avoids

blowing mains fuses if clrcuit is overloaded.
Reset in an instant. Very useful on test
bench. Size 3in. round, 9/6, post 1/-.
LOW VOLTAGE CIRCUIT TESTER.—
A self-contained unit for making a complete
and rapld check of the generator-battery
circult of a vehicle. Battery voltage, re-
ulator and cut-out settings and ganerator
performance can all be easily determined.
American made. Complete with instruction
book. £5/10/-, post,

ACCUMULATOR l’ES’lTR —Complete in
case with heavy current test prods Plate
sclector switch with 7 positions, enabling
the test to be made in accordance Wwith the
number of plates per cell. 7Q/-, post 2/-.
BALL RACES —No EE2, {in, x lin., 3/,
30/- doz., post fre
TIRUST RALES —13/16in. x §in., 1/6,
15/- doz. Post {1y

ECTIFIER UV!T —P Q. type. Imput
200/250 volts A.C. Output 50 volts 0.75 amps.,
D.C. Westinghouse, 55/, carriage 10/-.
RECTIFIER UNIT.—Input 230 volts A.C.
Output 12-0-12 volts 1 ampere D.C., 50/-,

acking and carriage 5/-.

WITCHES.—A row of 6 in a flush mount-
ing bakelite moulding 64in. x 1}in. x 2in.
1deal for model railways, ete., 5/6, post 9d.
24-VOLT MOTOR with reduction gear and
cam-operated contacts, 15/8, post 1/-.
24-VOLT D.C. MOTORS wlth double ended
shaft 2in. x 3in., 8/8, post 1/-.

WILCO ELECTRONICS

DEPT. P.M,,
204, LOWER ADDISCOMBE ROAD,
CROYDON.
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IN TAPE RECORDINGS

QUALTAPE . . .

! HEATERS, 220/230-v. 2.000-watts, rcquires 11in. dla fixing hole. length from fixing
NE W VE g nut 18in., complete with cable enmv and cover, new unused and fully guaranbeed

SPEED 1iIN. PER SECOND

MIDLAND INSTRUMENT CO. OFFER:—

VENNER 24-VOLT TIME DELAY SWITCHES, consists of high grade clockwork
motor with external wind, 2 electro magnets, cam-operated contacts, etc., in smars
motal case 3iln. x O’ln X 2¢in., fitted &wag terminal block, cost £s., our price,
brangd new boxed, 10/-, post 1/-. ELECT EV, COU! I\TFRS, has A.C. motor,
magnetic clutch, ball-races, dial and hairspring loaded pointer. in bakelite case.,
with glass [ront. 5/-, post 1/-. ELECTRIC TEMP, GAUGFS, 40 to 140-deg.: C,
moving coil movement. new boxed, 216, pos t 9d. “ HOTRIC® l\nlEIlSloL

fraction of oriﬂinal cost, 32/6, post 2/6. L\lVllLRQION NEATER THERMOSTATS
by “ Sunvig,’ 250-v. 15-amp., adjustable to cut out from 100 to 190 dez. F., standard
type complete with tank sheath and fixing nut, less than half list price, 1416. post
1/- ; heater and thermostat. 50/-, post paid. AIR COMPRESSORS (Romec) rotaty
vane type, develops constant 40/50 1bs. sq. in., using a_{ h.p. motor, size less shaft
6in. long, 4in. x 4in. dia., fitted 2in. long, }in. dia. shaft, brand new in sealed cartons,
our price, 20/-, post 2/-. FLEXIBLE STEEL TAPE RULES, 1/i6in, graduations,

in plated cases. 8ft., 1/6. post 3d. ; 6ft., 2/3, post 4d. ; ditto with press button spring
rei tum 2/9, post 4d. ditt.o super qu.ality. 8/6, post 4d., all rules are brand new boxea.

MAIN S TRANSFOR ERS, 200/230/250-v. input, 53-4-5-6-8-9-10-12-15-18-20-25-20-v..
output at 2-amps.. brand new box ed 20/-, post 1/6 ; ditto wlth 4-8-12-16-20-v. output
at 4-amps., brand new boxed, 20/-, post 1/6. K » TYPE CYLINDER LOCKS,

deadlocking and thief-proof, has 7 instead of the usual 5 tumblers, interchangeablo

self aligning.
COMPLETE TABLE 13 gns.

Send for illustrated brochure to :

Phone : SHEFFIELD 21690.

FOR MUSIC OR SPEECH A g Imbruction bookIet lst pice JHK, ‘ous ok b now boked:
TWO HOURS' RECORDING
ON 600 FT. REEL OF TAPE

Featuring fast forward and rewind. All bearings wmvised, 19, post. 40, Bk doz" post 2/ ; ditto S-pole changeover, 3(-, post 49, :

E I EC I R ()NIC SER ‘ 7 ICE C of lamphouse, contatning 4y i5-watt lamp, polished reflector, mount with 2 lenses.
O ° Dallmeyer F.3.5 “ Achromatic "' 40m.m. dia., also a concave/convex lens, exceptional
93 BUTTON LANE, SHEFFIELD

5/-, post 1/- : 2 for 10/-, post paid. PLESSEY A.C. MAle. shaded pole gram. motors,
200/250-v., as used on ‘the 3-speed unit, 3in. x 3in. x 2}in., list price, 36/-, our price
brand new b0\ed 12/6. DOSt 1/2. LIGHTER PARTS, carton of 60 brand new parts,
includes fine cut wheels. springs, stems, bearings, frames, etc., enough parts to
nearly compiebe 4 high grade lighters, well worth 15/-, our price, 2/6, post 4d.
THERMOSTATS, close at low temperatures, adjustable 30-60 deg ideal for
greenhouses car heaters, frost warning, etc.. worth 10/-, our price braud new, 2/6.
post 4d. ; 24/- doz., post 1/-. TEST PRODS, 61in. polished ebonlt.e lated points
each fittod red and black flexible, brand new, 1/6 pair, post 4d HANE
BAGS, size 'uln X 6in., 1deal for sandwiches and all ackaging, brand new cart.ons
of 1,000 bags, 15/-, post 2/-, sample free. T.R.S, l-*mgxmm 250-v, 10-amp., twin
16/012, rubber covered circular §in. dia.. usual price 1/6 to 19 yd our lece P yds.,
15/- post. 118 : 50 yds., 27/6, post 2/- : 100 yds., 50/-, carriage 4/- ; sample free. U.S.
EACIH PATTERN RELAYS, —ohm cous. 2-pole changeover contacts, new

21/- doz., post 2/-. COUPLERS, universal jomt for motors models, etc., all metal,
2in. long iin. dia. to couple 1in. shafts, 1/-, post 3d . 10/- doz., post 9d. : ditto
1%in. long, §1o. dia. to couple 3/16in. shafts, 9d., po: /6 doz.. post 6d., quote
for quantity. CRYSTAL SET PARTS, all bmnd new bomd dual-range M. and
L.W. coils, with crystal set elrcuit, 2/6, post 4d. ; small .0005-mfd. var. conds. ﬂt,ted
knob, 8/6, post 4d. ; German‘um detectors, latest wire-ended type, 2/- post 3d.
Browns headphones, fitted 6ft. leads, 7/6, post1/- ; the 4 items, 15/-, post lIG TELE-
PHONE SETS, consists of 2 combined microphones and receivers, 20it. twin con-
necting flex, gives perfect 2-way communication (up to 1 mile with extra flex),
self-energised, no battery required, complete ready for use, brand new boxed, 12/6.
post 1/2.  BUZZERS, 3-6-v. high note, platinum contacts, twin-knob note cont.rol
new unused, fraction of original cost. 5/-, post 1/~. COMPASSES TYPE 32, east
bearing, alcohol fluxgate, graduated in single degrees and cardinal pofnts, high
grade precision job, size 3in. dia.. 2in. deep, brand new in wood cartying cases, 7/6.
post1/4. P.V.C. FLEXI] BLE, twin twisted 7/36, 100 yd cofls brand new, 12/8 post 1/2;
ditto 14/36, brand new 100 yd. colls, 20/-, post 1/4. PROJECTION UNITS, consists

value, 10/-, post and packing 1/-,
1 Many other bargains to offer ; send 6d. for current lists.
L]

MIDLAND INSTRUMENT CO.
MOORPOOL CIRCLE, BIRMINGHAM, 17. Tel. HAR-1308
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i ©”BENNETT COLLEGE can help you to

success through personal postal tuition

HOUSANDS OF MEN in important
positions wete once studentss of The
Bennett College. They owe their success to
Personal Postal Tuition—The Bennett College
way. You have the same chance to qualify for
a fine career, higher pay and social standing.

SEND TODAY for a free prospectus on
your subject, Just choose your course, fill in
the coupon and post it.

To THE BENNETT COLLEGE (Dept. D.76,) SHEFFIELD

e aaran O S e SN S I Case S S P v

1 Please send me free your prospectus on :

SUBJTECT +uevvvunnnerererereraesessereossasansenurnsnssssnsnnsnns

NAME oottt
ADDRESS eeuveeererveeerrereonsenenenseesvnsaresseeessneessannes |
v og e sevae s s o saTe e oma s van s PAGE | (if tiriderBan). v . !

I PLEASE WRITE IN BLOCK LETTERS

Camvi Bmas rtS mme Swn v GEN SN SU GNP SR SR PN S 1N EN S STY EME Gl B S oy

One of these courses will lead to your advancement

Agriculture Engineering Drawings Quantity Surveying
Architecture Fire Engineering Radio Engineering
Aircraft Maintenance’ Forestry Road Making
Building Locomotive Enginecering  Sanitation
Carpentry Machine Design Steam Engineering
Chemistry Mechanical Engineering  Surveying

Civil Engineering Mining Telecommunications
Commercial Art Motor Engineering Textiles
Draughtsmanship Plumbing Wireless Telegraphy
Efectrical Engineering Power Station Engirieering Works Management
Electric Wiring Press Tool Work Workshop Practice
Accountancy Exams General Education Police Subjects
Auditing Geography Salesmanship
Book-keeping Journalism Secretarial Exams
Commercial Arithmetic. Languages Shorthand

Costing Mathematics Short Story Writing
English Modern Business Methods and many others

GENERAL CERTIFICATE OF EDUCATION : R.S.A. EXAMS.
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would not be easy to wind if the core were

made in one piece, owing to the necessity of

threading the wire through the centre open-

ing. - The idea of building the core in

separate parts was the next step forward, the

i:e.sult being a two-piece construction, as
ig. §.

Independent Coil Winding

This allows the coils being wound inde-
pendently, insulated and afterwards slipped
over the straight limb of the core; thus effect-
ing a great saving of time. Eventually, it
was found possible to further reduce the
cost of construction by building up the sides
of the core from straight slips of steel sheet,
after the style of Fig. 6, since this entails the
least possible waste of material and calls for
no special tools or dies.

These are the stages by which the “ core”
type of transformer was arrived at, a form
still very popular and as efficient as any.
There is another form preferred by some,
known as the “shell” type, Fig. 8. In this
it is the centre limb that receives the coils
and the magnetic flux after threading' them
divides up fight and left at the ends, return-
ing by the yoke or outer shell. Since the
shell thus carries only half the total flux
its sectional area can be reduced to half
that of the centre limb. Stampings for these
cores are obtainable in two forms, one a
“TU” shape, the other an “EL™ com-
bination. Figs. 9 and 10.

Thé positioning of the two coils, primary
and secondary, on any of the foregoing coils,
is a matter of some importance. In the
shell type both coils naturally are wound on
the centre limb and there is no choice of
position, but in the core type two arrange-
ments are possible. - For the: saké of
symmetry one would naturally incline
towards putting the primary on one limb
and the secondary on the opposite one, but
there are objections to this course, not at
once apparent. If Fig. 7 is examined, where
this method is illustrated, with the primary
and secondary coils separated on opposite

b

+H

Fig. 12.—Dia-
gram representing
hysteresis loss.

limbs, it will be clear that the magnetic lines
generated by coil P will have a tendency,
when heavily loaded, to leak away as shown
by the dotted lines, so that they do not
wholly thread the other limb of the core but
leak away on shorter circuits without thread-
ing the secondary coil S. Any loss so
entailed upsets the true voltage ratio between

the two coils and the “regulation” of the

transformer suffers accordingly. The best
practice, therefore, is to wind both the prim-
ary .and secondary coils on one and the same
limb; this restricts magnetic leakage effects
to a minimum. - With the same object in
view, the secondary coil should be wound
next to the iron core with the primary coil
encircling it. §

NEWNES PRACTICAL -MECHANICS

Laminated Construction- )

In all alternating , current devices,- and
transformers “in particular, there is a reason
for using thin stampings instead of solid
bars or castings, as a laminated construction
checks the formation of heavy cross currents
in-the substance of the core when it is sub-
jected to an alternating magnetic flux. These,
known as “eddy currents,” would causc
serious heat losses, and it would be

/A

Figs. 9 and 10.—Two forms of transformer
stamping.

impossible to keep the temperature of the
whole transiormer down to a reasonable
figure without this precaution. Currents

‘Eddy -
currents R
N Pa X|

Fig. 11.—Showing the formation of *eddy
currents > 1n a solid iron core.

such as these circulate in a direction at
right-angles to the flux in the core itselfi
(see Fig. 11) and as they are generated at
very low voltages a relatively small resistance
in their path reduces them to a harmless
extent. When the stampings are sufficiently
thin the natural scale or oxide on their sur-
faces forms' almost sufficient resistance by
itself, but in practice it is usual to give
additional protection by coating one side of
the stampings with very thin paper, or
spraying them with a special insulating
varnish.

Not only must the iron core be laminated,.

therefore, but the choice of material from
which it is built is of importance. A definite
magnetising force produces 'a much greater
response in some grades of iron or steel than
in others. Materials having a high “ perme-
ability ” are, therefore, essential, and
equally so is the ability of the iron to follow
the rapid reversals of flux directions with as
little lag as possible. Magnetic lag, or
“ hysteresis,” means a loss' of energy and
lowers the overall efficiency as well =a
increasing the core temperature. Fig. 12
seives to illustrate both these points. An
alternating magnetising force applied to the
core first in the direction +H causes a
response in the iron indicated by the curve
a b. When the exciting current dies down
again to zero before revérsing, the magnet-
isation does not fall to zero but remains at
some value c, a little higher than the point
a where it is started. This is due to a certain
hardness or “retentivity”” of the iron. A
further magnetising current, d, therefore be-
comes necessary-in the opposite direction —H
before the iron can be brought to zero
condition again. The same thing happens
with the second half cycle of magnetisation
when _ current is reversed through the
exciting coil. The results, if plotted out in

the form of a complete curve, give a figure

representing hysteresis loss in one complete
cycle of magnetisation. The closeness ‘or

‘with in commercial transformers.
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openness of this F-shaped curve represents
magnetic friction and is a.measure of the
suitability of the iron for its purpose. The
smaller the area enclosed by the curve the
fewer warts will be wasted in iron losses and
the higher the overall efficiency.

Material for Stampings

Although “ Stalloy ” must be regarded as
a standard material for use in transformer
cores, a good deal of interest centres round
some of the newer alloys of nickel and
aluminium with iron, such as * Permalloy,”
“Perminvar,” “ Mumetal,” * Radiometal,”
etc. Some of these have extraordinarily high
permeability values at the lower magnetising
forces. Others possess an extremely small
hysteresis loss, a feature which is highly
important from the designer’s point of view
in connection with radio work. Here the
frequencies are much higher than those met
) Their
use m such work also permits of a striking
reduction ‘in weight and ‘dimensions. For
instance, the drawing to scale in Fig. 13
shows the comparison between the sizes of
stampings for two radio transformers of
sirnilar output capacity, the large, one in
ordinary silicon-steel and the other in special
nickel-iron alloy. . Their relative weights
are as 240z. to 0.640z.

Permeability

A curious feature of some of these alloys
is the way in which they are affected by the
presence of the element nickel in varying
proportions. The permeability of pure iron,
for instance, is gradually lowered by adding
from 10 per cent. upwards of nickel until a
point where the nickel content reaches 30 per
cent., where the alloy becomes practically
non-magnetic. Further additions of nickel,
however, have the rather surprising result
of again increasing the permeability until a
mixture of 78 per cent. nickel with iron
gives an alloy superior in magnetic qualities
to almost any other known substance. A
small addition of copper, too, appears to

NN

/ v %

.

Fig. 13.—Comparison
between the sizes of
stampings  for two
radio transformers of
equal capacity. The
large one is of silicon
steel and the other of
nickel-iron alloy.

il

further improve performance and stabilise
the properties generally. Special alloys like
these, however, are expensive, and their
utility lies more in the line of radio work
where low magnetising - forces, audio-
frequencies and minimum possible dimen-
sions count largely. For general industrial
work, Stalloy or silicon-steel alloy practically
holds the field.

(To be continued)
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The Editor does
with the views

A 3-D Adapter
SlR,—-—It is a great encouragement to an
old hand to see the articles on stereo-
scopy that you are so frequently printing in
PRACTICAL MECHANICS, among them the
article in your January number on the con-
version of a quarter-plate
camera to -stereoscopic.
Now that stereo cameras in the price range

from £2 to £70 are rarely in the market, -

and then almost entirely secondhand, con-
versions fill a need, M. S. Ford’s idea of
converting a focal-plane camera is very wel-
come, avoiding as it does further shutter
difficulty, However, I would not advise the
addition of the reflecting arrangement, but
woukl prefer that the lenses should be set
on a plain panel with a separation of 2jin.
This is not to avoid tricky workmanship, but
in the interest of stereoscopic design.

The cye separation is generally agreed
upon as 65mm., 2%in., or I/sth part of
a foot. No exactitude in this basic measure-
ment, which is approximately that separating
the eyes of an average man, is possible or
even desirable, There is not even general
agreement that the above values are, in fact,
based upon reliable measurements. Nor is
exactitude here necessary, for the eye can-
not discern any aberration in stereographic
slides caused by small differences in the
separation; a 30 per cent. latitude is allow-
able there.

Regarding the focal-plane conversion we
need only consider one effect of too large
a separation. With a normal stereo camera
it is advisable to keep out of the picture
any object closer than roft. If such were
to be included they would. be difficult to
“fuse,” that is to say, with the gaze fixed
on distant objects the foreground would seem
“ double,” and vice versa. A conscious effort
would be needed to bring the doubled objects
into one ; this effort is not only unpleasant,
but it can lead to eyestrain and headache.

There is a well-known rule coupling that
separation and the distance of the nearest
object that can be included in the view ; it
is that nothing closer that so times the
separation. of the lenses should be included.
In the case of the normal camera, that works
out at 1oft.; that is a rule that all stereo-
graphers constantly bear in mind. With a
smaller separation than normal, the nearest
permissible object becomes closer than 1oft.,
and so a small separation can cause no
difficulty of that sort. (The difficulty that
might-occur would be a lack of relief.)

But a separation as big as that shown
in the conversion using reflectors, 4}in.,
makes the distance of the nearest permissible
object 19ft. This feature would limit the
utility of the conversion. The corresponding
gain in relief would be slight in comparison.
On the other hand, a separation of 23in.
is within 1o per cent. of normal, and the
near limjt will be that amount closer; the
slight loss of relief will be impossible to
detect by ordinary visual means.

All this is not just theory. Before the
war the Thornton-Pickard Company put out
their Stereo Puck camera, taking roll film,
with a separation of under 2in., price £1
with a stereoscope included. This camera

not
of  his _correspondents.

focal-plane -

necéssarily agree

has a place in stereo history. ®ne of the

members of the Stereoscopic Society, Mr.-

R. Boswell of Coventry, still uses nothing
else, regularly turning out slides of prime
quality that gain the highest points in com-
petition.

The stereogram accompanying the article
in PrACTICAL MECHANICS, without being
transposed, shows very well by measurement
the effect of a wide separation, The distance
on the print between two distant points (the
church tower) is 32mm., the distance between
two points on the chairback is 39mm.; a
difference between the two of 7mm. In
addition, the quarter-plate print is reproduced
about § full size, so that the difference on
the original print would be omm. This
omm, compares badly with the 24mm. which
is the greatest difference allowable in this
case by the usual practice of stereographers.
If this print were transposed and mounted
as a stereographic slide the result on the
stereograph would be a gymnastic exercise
for the eyes, and not an exhilarating one.
However. were the prints trimmed so as to
exclude all window frame, the result would
be very pleasant.

There is a camera newly
arrived in the shops taking rcll
film and well furnished which
is likely to prove a worthy
successor to the Puck. This (!
camera is the “ Coronet,” cost-
ing 36s. 11d. I recommend
all newcomers to stereoscopy
to make their early exercise
with this camera before spend-
ing big money on a camera
that may not suit them, for
different people have different
fancies ; and it may be that
the Coronet will not be laid

I like to see and hear of
conversions, for there is great
room for them. Stereo
cameras of the 3smm. sort
can be bought new at a price
of about £80 upwards, There
are secondhand cameras of the
2%in. square type and smaller
to be found at from £7 to £s0,
and usually very well worth
the money. ‘But whenever
two stereographers meet to-
gether they talk of the possi-
bility of converting 47mm, x
107mm. plate camera to colour
film ; some accomplish it, but
not many.

Among the rules for stereo-
graphy there are two that are
of paramount importance:
nothing nearer than 10ft. in
the picture, and no farther
apart than 6smm. (2}in.) dis-
tant point to distant point on
the mount.—STEPHEN MOXLY
(Hants).

¢ Electronic Brain ”
IR,—I have experienced trouble with the
ball switches of the ¢ Electronic Brain,”

and the method I have adopted, which is quite
satisfactory, may be of use to other readers.

S
P22

Section 8-8

April, 1954

The sketches below should make my
modifications clear. The advantage is that,
although when the balls have once been placed
they cannot be removed, should one
be slightly greasy or dirty, and fail to make
contact, a little pressure can easily be applied
from above.

No. 1 in the sketch is the original top
playing face with holes clongated to approx.
1}in. The sliding piece (No. 5) to remove
the balls is held in position by pieces 2, 3
and 6 on each side. Those marked * Guide ”
are approx. {in. shorter than the slot to
allow movement forward. Similarly pieces
Nos. 2 (&in.) and 6 (in.) are also placed
below the guides. Piece No. 7 consists of
sets of three screws (3in.X 4 brass), suitably
adjusted so that the base of the ball just
clears the plywood, the holes being cut just
in front of the screws. - The whole piece is
fixed directly through the completed guide
pieces (2, 3 and 6 each side, and 2, 4 and 6
in the centres) on to the top panel No. 1.
The three leads as originally planned are
soldered undérneath the whole on to the
protruding points of the screws. The entire
set-up is constructed from +%in, plywood
with the exception of four pieces of in.
plywood (No. 2) used to increase the depth
of the guides and ensure easier movement.

When in play, the balls are dropped directly
thirough pieces 1 and 5 on to the three screws.
To release the balls, simply pull the extended
part of No. 5, when the balls are forced over
the front two screws of each set and drop
through to the sloping base.

In addition I have found it an advantage
to have three batteries, one wired to each
bank of lights. All three are accommodated
under the sloping baseboard and make
contact with rest of the wiring through

(Continued on page 313)

Section A-4*
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Lay Your Own Floors

Oak Flooring Blocks Free of Licence

| PRICE FULL
_ DETAILS,
l 9 / 6 SAMPLE
. AND
PER LAYING
INSTRUC.
SQ. YD.
Q TIONS
ON
el 116, y ==\ APPLICA-
per sq. yd. g‘”u ‘ % ";"Ei TION
urchase %‘»‘ P
tax. }

; /IMI%J(WM‘g ik '”"’E*\\\\W

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

THE SURREYBOARD CO. LTD.

(DEPT. P.M.),
HIGH STREET, CROYDON,

72, SURREY

Lower Terms foi
YOUR MYFGRD

from A. J.REEVES of course!

Streamlined service—immediate delivery from stock.
Myford M.L.7 lathes and accessories are available on
our well-known OUT OF INCOME TERMS—NO
FUSS—NO BOTHER—a sound common-sense method
of planned expenditure,

NOW*

Bench lathe with standard equipment £48.5.0. Deposit £12.1.7,
and 12 monthly payments of 65/5, or deposit £12.1.6 and 18
monthly payments of 45/9.

Cabinet stand, motor, chucks and accessories may be added, and
we shall be pleased to send you a detailed quotation by return
post—quite free of obligation of course.

WE PAY CARRIAGE OQUT (MAINLAND ONLY).
MYFORD literature gladly forwarded.

MYFORD SUPER 7 LATHES FOR EARLY DELIVERY—
Illustrated literature and quotation by return.

lilustrated

“THE

CHOICE OF A. IO REEVES & COO

EXPERIENCE " 416, MOSELEY ROAD, BIRMINGHAM, 12
Grams ;: ‘' Reevesco, Birmingham."”” Phone : CALthorpe 2554

Whether you are a student for an examination; starting a
new hobby; intent upon a career inindustry or running your
own business—these practical courses are intended for
YOU and may be yours at a very moderate cost.

EASY TERMS FROM £1 A MONTH
With these outfits, which you receive upon enrolment,
you are given instructions which teach you in easy
stages the basic principles of the subject concerned.
A tutor is available to give individual help and guidance
throughout the Course. The specially prepared equip-
ment remains your property.

POST THIS COUPON TODAY

Please send me your FREE book on Practical Courses :
| am interested in

To: E.M.L INSTITUTES, Dept. 144X, 43 Grove Park Road, Chiswick,
London, W.4,

NAME

ADDRESS
Ltcas

LEARN THE PRAGTICAL waY

COURSES WITH PRACTICAL

EQUIPMENT INCLUDE :—

RADIO (Elementary and Advanced) - TELEVISION - MECHANICS

ELECTRICITY - CHEMISTRY - PHOTOGRAPHY . CARPENTRY

ALSO DRAUGHTSMANSHIP - GOMMERGIAL ART - ARIATEUR S.W,
RADIO - LANGUAGES - ETC.

E. i,

I N s}- IT U'g' Eg Theonly Postal College whichispartof

a world-wide Industrial organisation
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AMAZING
OFFER

time on " Surplus

First

MINIATURE AEEUNUMTOHS

(American made by Willard Battery
Col)

36v. 02 AH. or év. 1.2 AH.
Brand new and uncharged.
Easily filled with hypodermic
syringe or * Dermic '’ oiler.

Note Small Sizes and Weights :
36v. : 3%in. x |§in. x §in., 5} ozs.
6v. : 3fin. x Hin. xgin., 4} ozs.
Price : 6v. 7/6; 36v., 5/-
P. & P. 6d., or set of four com-
prising three 36v. and one 6v.
in sealed container, £1. P. &
P. 1/6.
Brand new, high-grade Ex Govt.
Hypodermic Syringes with one
needle. ~ ldeal for filling the
above batteries, 4/9. P, & P. 6d.

SAMSONS SURPLUS STORES (P.M.)
169-171, Edgware Road, W.2.
'Phone : PADdington 7851
Open all day Saturday

SPARKS’
DATA SHEETS

are the Safest, Simplest and Finest
Constructional Skeets of Guaranteed
and Tested Radio Designs.

If you are one of the many who want a

REALLY EFFICIENT
POCRTABLE

then your quest is over H you care to send
rosT Jf = Free

For the Sparks’ Data Sheet of

THE "“ECLIPSE”

A Tried, Tested and Guaranteed
Design.

THE “ECLIPSE”

fs a 4-valve alldry battery superhet,
covering medium- and fong-waves, and
completely self-contained. The circuit is

RIGHT UP TO DATE

Latest type !ow-comumpnon valves. Neat
and compact * Persomal ' type of case

SIMPLE
CONSTRUCTION

A new layout is used in the Full-size crystal
clear Data Sheet to ensure utmost clarity
of the point-to-point wiring, etc, and
detailed instructions are provided.

In zddition to the above there are also
30 GUARANTEED
DESIGNS

available for Sets and Amplifiers.
Send a 2}d. stamp for my Latest List.

COMPONENTS AND DRILLED
CHASSIS SUPPLIED

L. ORMOND SPARKS (M)

48A, HIGH ST., SWANAGE, DORSET.

 CRAFTSMEN

length. Sound condition.

Slightly chipped at edges.

tional diagram.

ORTHOSCOPIC FOCUSSING

ROSS REFLECTOR GUNSIGHT,; Mk.
Lamphouse, dimmer switch attachment and optical system in
housing. - Used but serviceable. 12,

REDUCING GLASSES (Negative Lensesh
EPISCOPE LENSES. 4in. diameter unmounted with tonstruc-

BARR & STROUD 80 cm. BASE RANGEFINDERS. Listed
at approx. £150. Perfect condition.

OPTICAL KIT for simple astronomical telescopa (47 mm. dia.
40in. focal length O.G., field lens and achro eyelens). 9/6

Catalogue on request.  Satisfection or refund of payment.

CHARLES FRANK

67/73, SALTMARKET, GLASGOW. C.I.
Phone : Bell 210€-7.

EYEPIECE. Zin. focal
15/-
HIL. Consists “of

Diametet. 3}in.
5/-

12/6

£12

MLY

your lathe-work.

Stopping or starting time reduced.

Avoids unnecessary wear on motor and

switch.
Very easily fitted.

Efficient but simple.

MY IFOIRID

ENGINEERING CO. LTD.
BEESTON NOTTINGHAM

OWNERS!

43R, »
This Countershaft Clutch will save work-
shop time and bring added enjoyment to

Belt guard ammed for clarity
onfy,

Can be fitted by you to your ML7 3lin.
Lathe ; is of the same high quality and
value as all Myford products.

Send now for Publication 706.

| CONVERSION TO il
| BAROMETER

THE

NEW
SUPER
ADHESIVE

Metals, wood, leather, plastics .
Metalﬁx will join them all, quickly, neatly, perma-

. . powerful, new

nently. Waterproof, heatproof, acidproof, Metalfix

for ail drilled,

TWO KINDS :

COLD SOLDER (tubes and bottles) 1/3
bottles only) 1/9
TRANSPARENT (tubes and bottles) 1/~

MERCANTILE

MARKETING
22, GROSVENOR CRESCENT MEWS, 3.W.1. Tel

combined adhesive and cold solder can be sawn,
chiselled, planed, painted and polished.
For the craftsman, for the hobbyist, for the work-
shop, Metalfix really sticks to the job.

from Timothy White & Taylors,
Mence Smith, Hobbies and all
good Handicraft shops, ete. in
case of difficulty write to :—

CO. LTD.
SLOane 9895

All-Mains
Set for $0/-

Using only screwdriver, pliers and
soldering iron. U can niake this
attractive 3—Valve All—malns Set
(2 Wavebands). Send only $0/-.
plus 3/- Carr. & Ins.. and Complete
Parts including Valves, Ready-to-
Use Chassis, Monlded Cabinet and
full, illastrated Instructions will be
sent by return. YOU CAN MAKE
MONEY MAKING THESE SETS
FOR FRIENDS—they’re simple to
CONSTRUCT. astonishing VALUE.

“ATOMIC” --—-

@ Screwdriver., Pliers
and Seoldering Iron,
only tools required.

®Al1l parts sold
separately.

® Moncy Back Guarantee,

®No Radio knowledge
required.

Norman H. Field, ™ 5"
68 HURST STREET, BIRMINGHAM, 5.

L

PRERANNG

oSend for Point-
to-Point Wiring
:md

- POST }REE

MOTORISE YOUR WORKSHOP
ELECTFRIC MOTORS

ORT
aU R PLUS
NEW H.

by famous manu-
facturer. g

200/220v. or 230/
250v. A.C. 50 eyeles
1.425 r.p.m. Single
phase. Self-start-
ing. Continuous
rating. 2in. x }in.
ehaft. On solid
platform. Simflar to illus- Ny
tration. Usual price £38. car.;pkz.7/8

1t AMP. BATTERY CHARGERS

Also useful as Eliminator
New and fully guara.m,eed
in leading maker’s original
carton. 200-250v.  A.C.
With Warning lndlcator
Lizht. Charges 6v. and
12v. batteries & maintains
1 amp. output at all vol-

tages.

List price 95/-. PiFkg. 119.

Here's a Barga:n ! ,ﬁ
NEW ELECTRIC MgTOR

12/24v. D.C. 33 amp.
.58 H.P. 3,800 r.pm.

8/6

PRESSURE STOVES

New British Army Paraffin
Stove. Pressure pump flame
adjuster. Folding metal arms
give 10in. diameter. Spares
kit. Very strong construc-
tion. Fitted metal container
9iin. x 5in. Takes up little
room in pocket or kit. Ideal

25/-

Size @ Tn. x
{approx.). ONLY
PostiPacking 2'6.

for all purposes.
Post & Packing 1/8.

NEV ALTIMETERS
Ex-Govt.
0-20,0001t,

Special reduction. 6/ 6 t‘\
Post and Packing. 1/-.

Send for free new mustmted catalogue.

PRIDE & CLARKE Ltd.

(Dept. P.M.), [58 STOCKWELL ROAD,
LONDON, S.W.9.  BRixton 625,

Interchangeable
SCREWDRIVFER SET.
Comprising 7

ity chrome vanad-
jum blades. 1 Untversal

unbreakable e.
Blades as follows: 2
Phillips screwdrivers.

2 hole-making biades.
3 blades from t to 1 inch
suitable set for all trades.
18/6. Post free.
SPECIAL OFFER o! Asstd. BALL RACES
I\o. 1—2_each Set No. 2—2 each of
- Dia. x1° Bore 2}° Dia. x 14" Bore
1 9/16” x x 3° Width, 1 9/16” x

i 4
.1 5/6" x 7/18° x

M 3

18:6 completr set. 18/G complete set.
P.P. 1/6, P.P. /6.

Ex-Govt.  CON-

TROL ANEL

with on/off switch
with 45 ohm vari-~
able resistance. 2
amps. suitable for
train sets and
Ccharging controls.
Offered at a frac-

k. P. & P. 1/6.

Piease Print Name & Address when ordering.
SEND WITH CONFIDENCE FOR GOODS
MONEY BAC GUARANTEE, ASH

and 'Phone Or ders Accep
UMVERSAL TRADERS (PMI),
44. LONDON RD., TWICKENHAM,
MIDDILFSEX. POPesgrove 6040,

Vacuum Pump (Romec) rotary vane
type, develops 4%50lhs, sq. in., constant
pressure or vacuum, requires § h.p.

motor to drive, size, léss shaft, 6in. Iong
4in. by 4in. dia’, fitted 2in. long iin. dia.
splined shaft, brand new in sealed
cartons, 25~ inc. post and packing.

JAUNGEYS Dept. R,

498, Stockfield Road, mrmlnghnm 25.
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springy brass contacts.: This allows the base
to be easily removed for imspection, etc.,
should the need arise.—R. D. WEest (Wilts).

““Have Space-ships Landed ?”

IR,—It is not possible to have much

faith in “spaceships ” when.an ordinary

three-bulb ventilated commercial-type elec-
tric light fitting is presented as a daylight
photograph of one; bulbs -as landing gear,
SUSpension ring as a radar lens, ornamental
' rim as a power coil, etc., add to the “‘spoof.
Any electric ﬁttmg manufacturer s catalogue
will produce similar ships by the dozen.—
A. E. Hunt (Middlesex).

SIR,—In your interesting and exhaustive

review of “Flying Saucers Have
Landed” in Practrcar MECHANICS for
January, 1954, vou briefly mention some
points for discussion. On the face of it, it
is difficult to believe that anyone would have
the audacity to present such a story, in con-
siderable detail, and in company with sworn
statements by named witnesses, if it were
not true ; however, there were at least three
additional points whxch I thought needed
further explanation.

First, the author (Mr. Adamski) stated
that aircraft were circling the large cigar-
shaped ship (prior to his encounter with the
Venusian) and then that several aircraft,
including a B.36, were contmuously cxrclmg
the vicinity of the smaller “saucer.” They
had presumably seen something of interest ;
in”fact, it must have been one of the best
“ saucer ”
pilots as witnesses, Yet no record of sub-
sequent cross checks with the U.S.A.F. was
given.

Secondly, he stated that the Venusian
made deeper impressions in the ground with
his shoes because of the earth’s greater
gravity: this statement ignored the simple
principles of mass and gravity, The impres-
sion the Venusian’s shoes made would have
been solely dependent on his mass (plus that
of his clothes) irrespective of gravity values
on other planets, and Mr, Adamski had no
way of ascertaining this mass.

Thirdly, I thought it surprising that the
Venusian did not mention his own name
for the planet Venus after the explanatory
gestures and his repetition of our name for it.

I wrote to Mr, Adamski asking for
explanations concerning these points and the
followmg is part of hxs reply : —

. . at the time of my first meeting
with ‘the man from Venus there were _many
questions that I failed to ask him. I believe
you can understand -this, He did not at
that time ‘give me the name of his planet
which we call Venus ; but I have learned
since that all planets are known to them as
worlds and are distinguished to them by their
orbits, So it is natural that he did not
give me their’ name since they have none.
At least that is my understanding. As for
checking up with, the Air Force—have you
ever tried to get information from any
government, source to verify one of your
expenments? I stated, and I still maintain
that our aircraft were crrclmg both the Iarge
cigar-shaped ship and the smaller Scout in
roundabout ways, This has been verified to
me since that time, but I have not received
any official iriformation in this respect.”

Unfortunately, I did not ask him about
the gravnty statement, The above explana-
tion is unsatisfactory only in as much that
the main question cannot be officially verified
and still more points are brought up for
discussion.—A. CARLTON SMITH (Stevenage).

I"epper’s Ghost
IR,—Your_correspondent (W. D. Barker,
February, _1954) enquires about the
working of a device which appeared to show

-compartment.

sightings to that date with so many
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the internal structure of a car battery. In all
probability, this was Pepper’s Ghost, an
optical device invented by Dircks in 1858 and
later improved by Pepper. It was used

extensively on the South Bank and at South -

Kensington during the Festival of Britain.

It is essentially a box divided diagonally by
a sheet of glass into two compartments,
independently illuminated, so that the corner
angle is 45 deg. Reference to Fig. 1 will
make the idea clear : this gives a plan view.
An’onlooker at C, looking straight into the
box while compartment A is illuminated,
will see through the glass the object in that
If this’ light be now ex-
tinguished while that in B is switched on,
the onlooker will see instead the object B,
reflected in the glass but apparently occupying
the position of the original object. Dimmers
fitted to the lighting will ensble a gradual
transition to be effected.

It is obvious that object B must be out of
sight from the front, and for this reason’a box
divided vertically as in the elevation, Fig. 2,
may serve better. The front view will then
beasin Fig. 3. It may, of course, be necessary
to paini at least part of the interior with
photographic dead black, according to the
effect aimed at. With alternate lighting, one
object may be ‘changed” into another ;
continuous lighting in one compartment with

Fig. 1 (Left)—Plan
view of box divided
diagonally.

Fig. 2 (Below, left).—
Side view of box divided
vertically.

Fig. 3 (Below, right).—
Front view of box divided
vertically.

¢ B

L

intermittent lighting in the other will produce
“ ghosts ” through which furniture, etc., is
visible, or even cause an object to appear
inside a bottle.

There is one drawback : the glass must be
very thin, owing to the fact that it reflects
from both surfaces, producing a double
image, the separation between which varies
directly - with the thickness of the glass.
Hence, a sheet of very thin polystyrene or
perhaps even-a half-silvered mirror may help
to minimise this effect. Originally a stage
illusion, the device can provide a great deal
of amusement in small peepshows with
battery lighting.—JaMEs" MAcFIE (Liverpool,

0

Westminster Chimes Mechanism
wIR,—Due to the continued interest shown
in the Westminster Chimes mechan-
ism - (PRACTICAL MECHANICS, February,
1954), the following points may be useful to
readers.

There has been some doubt as to the
function of the microswitch which is of the
type that, when its metal switch strip is
depressed, the switch is in the  off ” posi-
tion, The switch is held in the “off”
position by the lever on ‘the camshaft and
when released, by depressing the push button,
which “ breaks ” the switch, “it will come
into operation for one complete revolution
of the camshaft, that is, for the clummg time
of five seconds,  When one revolution is.com-
pleted the camshaft lever depresses the sw1tch
strip and the switch will remain in the ““ off
position until the push button is again
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depressed. This type of microswitch can be
obtained through adverts. in these pages or
from A. F. Bulgin and Co., Ltd., By Pass
Road, Barking, Essex, for s5s. plus postage.

The speed contrel is a variable resistance
il theé” motor circuit and any speed, that is
chiming rate, from one to 10 seconds can be
obtained.

To obtain maximum motor efficiency it is
advisable to have accurate ‘spring adjustment
on the hammers If not, then the motor
will -“ surge” causing undue strain on it.
Cut the springs all the same length and fit
into position, Then li¢ the mechanism on
its back and push the springs up the hammer
rods until the hammer heads start to drop
from the stop beam. If this is done all the
springs have the same tension on them. By
this means, using “ Tufnol ” or wooden heads,
the motor load is even at 190 milliamps.
This is good considering that the no load
current (i.e., without gearing, etc.) is about
140 milliamps, The heavier the hammer
heads the greater the motor load will be.
Furthermore the spring tension belt is far
better than an elastic band.

The case on my mechanism was made
from bent plastic sheet. Here it is necessary
to bend the sheet at right angles and this
was done on a wooden former giving a bend-
ing radius of about in, to im at the corners.
The plastic was heated in the oven of a
household electric cooker for a few minutes
at 225 deg, to 230 deg. F. The plastic can
easily be handled at this temperature. 1
have had no success with the boiling water
method of bending plastic, moreover it is
difficult to handle under those conditions.

The rheostat knob can, if so desired, pro-
trude from the side of thc case, or a ﬂap can
be cut in the case top for access to the
battery and control knob. — “ TEsT
ENGINEER ” (Glenrothes, Fife).

Setting up a Barometer

IR s,—Periodically in your pages informa-

tion is published on how to construct or
reparr mercury barometers, and recently in
“Queries and Enquiries,” a reply gave
details of how to fill the tube by boiling the
air out of it. When I constructed my own I
followed these instructions and found them
to work well.

All your contributors, however, seem to
make the mistake of setting it by another
barometer. This is, if I may suggest, entirely
wrong as the mercury barometer is the
standard by which other barometers are set.
The difficuley is easily overcome by marking
a zero on the board where the bowl will be,
and making a small scale for about 3/10in.
above and below, so that if an exact reading
is required the correction may be applied..
If desired, the correction for elevation may
be apphed and the level of the lower bowl
set-so that the instrument- reads sea level
pressure. In this case the scale is extended
3in. or 4in. above the zero, to facilitate
setting. As a gulde, the setnng for 1,000ft.
is 1.08in. ; 2,oooft 2.12in. ; 3;000ft., 3.12in.
above the zero. To set the barometer in this
case, ‘take it to a known height near the sife
of the barometer and read the scale.'- Then
read the barometer in its final site and note
the difference between the two readings.
The interval of time should-bé as short as
possible between readmgs Then calculate
the correction from the above table and add
or subtract the difference as obtained above.
If the site of the barometer is above the known
height the difference is added to the correction,
or vice versa. Conversely; the height of the
sitec can be calculated from the difference
measured. If this is done then. the barometer
will be reading in concord with the weather
maps as published in the papers and other
weather information.—D. C. RICHARDS (New
‘South Wales).
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Wolf Cub No. 8 Fretsaw Set

ANDYMEN, model makers and, more
s particularly, fretsaw enthusiasts will
be interested in the latest addition to the Wolf
Cub range of home constructor equipment—
a fretsaw attachment for use with the Wolf
Cub drill. The new fretsaw is of sturdy
construction, possesses an operating speed of
2,000 strokes per minute and a throat depth
of 8in. ; enabling work to be cut to centre of
a 16in. circle. Cutting capacity in wood is
3in. thick or 4in. in non-ferrous metal. Blades
of special design and special steel exclusive to
Wolf are employed.

Power is provided by the Cub drill, the
drive being delivered by an eccentric arbor
fitted into the drill chuck, through an
ingenious rocker arm mechanism, thence to
the saw blade by means of two pure nylon
belts. Blade changing and tensioning are
instantly and easily effected and the work
table of pressed steel measuring 6in. square is
mounted on a machined platform. An
adjustable guard and workholder is mounted
on the top arm of the fretsaw frame and this
holds work down when cutting and protects
the moving saw blade from breakage. Apart
from occasional lubrication no maintenance
attention is necessary.

The Fretsaw No. 8 set is supplied complete
with 12 high-speed blades for wood, plastics,
etc., and 12 for non-ferrous metals. It is

priced at £3 15s. od. For those wishing to
obtain the complete fretwork equipment, a
fretwork kit which includes Cub drill, bench
clamp and pillar can be bought at a cost of

Wolf Cub No. 8 Fretsaw Set.

£10 19s. 6d. This latest addition to the Cub
range now brings within reach of the handy-
man the means for drilling, sanding, polishing,
wood turning, bench drilling, bench sawing,
fretsawing, etc, Starting with the Cub
drill, the necessary conversion sets for covering
this extremely wide range of activities can be
purchased in easy stages. The new fretwork
equipment is now available from all leading
tool merchants and descriptive literature is
available from Wolf Electric Tools, Ltd.,
Hanger Lane, London, W.s.

Multicore Solders

EW ideas in solder and soldering will be
featured on the Multicore Solder
Stand at the 1954 Radio Components Show,
which opens at Grosvenor House or April
6th. The main exhibit is, of course, devoted
to the well-known Ersin Multicore Solder
containing three cores of non-corrosive flux

(:E§:>
=
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By utilising the internal mix principle
comparatively low pressures are required,
ranging from 20lb. to a maximum of 4olb./
sq. in. It consumes approximately 2 cu. ft, of
air per minute and can thus be used with even
the smallest air compressor.

New Muliicore Automatic Soldering Head.

and, besides thé usual tin/lead alloys, Ersin
Multicore Solder will also be shown in extra
high and low melting point solders and one
containing silver for use on silver-
plated ceramics. Standard gauges
available range from 10-34 s.w.g.

A new type of Ersin Multicore
Sclder which will be shown con-
| tains five cores of a new Pentacol
derivative non-corrosive flux,
specially formulated for extreme
soldering speed and used for
jointing of extremely oxidised
components. At present it is
being supplied only to manu-
facturers. -Many other special
solder products will be exhibited.
{ Engineers engaged in planning

repetition soldering processes of
small parts will be particularly
interested in a prototypc model
of the new Multicore Automatic
Soldering Head. Multicore sol-
der drawn from a 7lb. rcel is
automatically fed above the com-
ponents to be soldered and an
electrically-heated ircn automat-
ically descends and solders the
components concerned. The machine will
accommodate any diameter wire between 13
and 19 s.w.g. and feed any length of solder
between 1/32in, and {in. per movement.
These machines are intended for manufac-
turing processes, including soldering, and are
not suitable for radio servicing.

A wide range of packs for service engineers
and workshops includes Ersin Multicore
Solder, Arax Multicore Solder, Multicore
Tape Solder, which melts with a match, and,
in addition, the new Bib Wire Stripper which is
being shown for the first time at an exhibition.

New B.E.N. Model “‘IM ” Spray Gun

HE Model “IM”» is a pressure-feed
internal atomising spray gun designed to
handle a wide variety of finishing materials,
such as oil paints, distempers, cellulose and
synthetics, and the new range of plastic
emulsion paints.

A special feature of the “ IM ” gun is a small
pressure relief valve which ensures that the
maximum pressure of 4olb./sq. in., for which
the quart cup is designed, is not exceeded.

The container is offset in relation to the gun
body, resulting in the centre of gravity being
nearer the handle. This gives a better balance
and with the light weight of the gun makes it
very easy to handle,

For spraying larger quantities of material
than can be held in the quart cup, the Model
“IM?” Spray Gun can be adapted for use
with a standard pressure paint container.

(Continued on page 317)

The B.E.N.
Model “IM?*
Spray Gun.
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/ FOR SALE -
YLER SPIRAL HACKSAW BLADES
are *‘all-ways” sharp; cut
intricate shapes in steel, wood, plas-
tics ;’ 12 Blades and Adaptors to fit
Standard Hacksaw 5/6 from your
local dealer, or 6/-, post free, from
Spiral-Saws Limited, Trading Estate,
Slough.
RANSFORMERS, Rectifiers, Volt
and Ammeters, Controllers, Cut-
outs, Battery Chargers, Power Units ;
lists; s.a.e. Harry Gilpin, Manu-'
facturer, Portobello Works, Walton-
on-Naze, Essex.
PERSPEX‘ for all purposes, clear or
coloured, dials, discs, engraving.
Denny, 15, Netherwood Road, W.l4.
(SHE. ' 1426, 5152.)
HOUSE SERVICE METERS, credit
and prepayment ; available
from stock, Universal Electrical, 221,
City Road, London, E.C.1. 0
ELECTRIC BLANKET ; make your
own in 5 minutes; we supply
the interior element complete, 6ft.)
long, 2ft. 6in. wide, and 9ft. of flex
attached ; tested and guaranteed ;’
35/-. Dept. E.L,, Brace, Dairy Green,
Thaxted, Essex.
LATED Nuts, Screws,
Bolts, Soldering Tags, Hank-
bushes, Self-tapping Screws, Grub-
screws, Socket-screws, Wood-screws ;
large quantities or gross cartons.

Washers,

List sent post free. Sinden Com-

ponents Ltd., Dept. E., 117, Church-

gled)Road. Acton, W.3. (ACOrn
6.

IGH-SPEED LATHE TOOLS, set
of 12, gin. square, 40/-, p. and.
p., 1/-; 24 High-speed Drills up to
3in., 17/6, p. and 5 pint
Brazing Lamp,
price, 70/-, p. and p., 3/6;
Plates., 12in. x 8in., 40/-, p. and p.,
4/-. Send 6d. for list of tool bar-
gains. Mibro Equipments, 65,
Knaresborough Rd., Harrogate.
TARLON PLASTIC ENAMEL
PAINT in tubes, 1/- each,
covering approximately 8 sq. ft.,, or
complete cycle frame; suitable all
paintable surfaces. Colours : rich
brown, bright red, pink, bright
blue, maroon, turquoise, cream,
yellow, black, -deep green, bright
green, mid-grey, white and clear ;
home trade and export. Obtainable
from Handicraft, Hobbies and other
shops, or send 1/3 for sample tube
and colour card, post free. to sole
manufacturers : Starline, Southend,
Essex.
OMPRESSORS for sale, 2} CTFM,
180lbs. “sq. in., on metal base,
with driving wheel and receiver,
price £3 ; { h.p. Heavy Duty Motors,
price £3 ; carriage forward. : Wheel-

house, 1, The Grove, Isleworth.
(Phone: Hounslow 7558.)
YNAMOTOR UNITS, input 28v.

D.C., output 150-300v.; easlly
convertible without rewinding to 21lb.
enclosed electric motor, with short
4in. drive shaft, 200-240v. A.C.; unit
comprises heavy gauge steel box
containing motor, solenoid switches,
heavy silver contacts, coils, chokes,

suppressors, terminals, plugs and
wiring ; weight, complete, 35lbs. ;
price 37/6. carriage 5/- extra ; 6ft.

Flexible Shaft for above motor, com-
plete with special drive fittings and
drill chuck, 27/6. George Wilton, 92,
Toynbee Road, Wimbledon, S.W.20.
NUTS. BOLTS, SCREWS, Rivets,
Washers, and hundreds of other’
items for model engineers and handy-
men; s.a.e. for list. Whiston (Dept.
PMS), New Mills, Stockport.
HE SCIENTIFIC SUPER-TONIC:
SUNLAMP giving very powerful.
ultra-violet rays and a marvellous

tan; ali mains; omly 50/-, complete
with goggles and instructions; p.p.
s.a.e. brochure. Dept. D.,

2/-; 1
Scientific Products, Shipley, Yorks.
ARDENTAL BURS, Roundhead,
Cylinder, Inverted-Cone Types,
8 sizes, all on 3-32in. mandrels,; for
model making, sculpting, mechanies ;
3 dozen assortment, 10/6, post free.
Metrodent 78, John William

Street, Huddersfield.
RACTIONAL SYNCHRONOUS

GEARED MOTORS, 230v. A.C.
S/Ph., 50c., final speed 1 r.p.h., and
gimilar 2 r.p.h.; price 12/6 each,
plus 1/- postage. Universal Electrical,
221, City Road. Londom, E.C.1.
NIAKE your own Elgin Rangefinder,

instructions and materials, 11/-.
J. M., Allister. 12, Margravine Gar-
dens, Baron’s Court, London, W.6.

" (Inciuding tax), delivered.

OW TO RE-WIND and Service
Electric Motors, Generators.

' Complete Practical Book only 3/-;

p.pd. Below:—-ORM - =
i ULAS, rocesses,
10’000 Recipes, Trade Secrets.
This is the 1,000-page money making
and money saving book of the cen-
Limited number' again avail-
Full approval against payment,
27/6, p.pd.. ... Below— . .
BUILD YOUR OWN PHOTO Equip-
. ment, 12 designs in two books.
Enlargers, printers, dryers, timers,
etc, 6/-; p.pd. Below:—
AMER,I(}AN BOAT BUILDERS
Annual; 28 boat plans, 8-22ft.,
andd helpful articles, 7/6;
.pa,

other
Below:—
ELESCOPES—DESIGN AND CON-
STRUCTION, only 3/-, p.pd.
Really outstanding American designs
at lowest cost to make. Below:—
I ATHE HANDBOOK, 3 books in one,
4 5/-, p.pd.; "wood-turning, metal
turning, metal spinning, jigs, attach-
ments, special operations; 200 illus-
strations ; outstanding, practical,
‘ how-to-do-it ’* material throughout.
Below:—
CAR BODY REPAIRING. Complete
A B C course; illustrated ;
7/6, "p.pd.; lists free. American
Publishers Service (P}, Sedgeford,
Norfolk.
I AY YOUR OWN New-Een Plyfloor
4 Parquet; now available,
coloured in oak, walnut, mahogany,
teak, etc.; price 14/10 sq. yard
Send 9d.
for samples, etc. New-Een (PMP),
w1élKing's Cross Road, London,

RDER YOUR TOOLS BY MAIL.
: Hacksaw blades by all the lead-
ing makers, 10in. reg. tungsten, 4/1
per doz.; 12in_ reg. tungsten, 4/11
per doz. ; 10in, H.S.S., 14/5 per doz.;
12in. H.S.8., 17/3 per doz. Please
state no. of teeth. Set of Twist
Drills in metal stand, 1/16in. to }in.
by 1/64in. at £5/6/8 per set: price
list on application for 6 and 12 drills
or taps for any size; c.w.o, or c.o.d.,
post free. Send to G. Stott, 435,
Lichfield " Road, Four Oaks, Sutton
Coldfield, Birmingham.
8 W, BALLASTS, H.P.F.,, complete,
B.

35/-; 2 and p., 2/-.  J.
Electrics, 142, Glading Terrace,
London. N.16.

D, OTORS, 4 h.p., 220/230v., 50
_cycles, 1,525 revs., single phase,
continuous rated, ball bearing,
£4/15/- each. Jones’ Sewing Machine
Company Ltd.,, Audenshaw, nr, Man-
chester.
AJAX No. 2 Printing Machine with
comprehensive accessories, all
v.g.c.; 1st Class Printing Plant,
including varied literature; value
well over £25; first reasonable offer
secures. Ramsay, 2, Crajghall Cres-
cent, Edinburgh, 6.
COMPRESSOR EQUIPMENT, Mis-
cellanegus Items; catalogue,
1id, Pryce, 157, Malden Road. Cheam.
TEAM Cars, Dimensioned Draw-
. ings, Books, Magazine on small
units for cars, launches and station-
ary use. AE. for free lists.
‘“ Light Steam Power,”” Kirk Michael,
Isle of Man.

MODEL DEALERS

HOBBIES LTD. have over 50 years’

experience of catering for the
needs of modellers, handymen and
home craftsmen. Branches-at 78a,
New Oxford Street, London, and in
Birmingham, Glasgow, Manchester,
Leeds. Sheffield, Hull. Southampton
and Bristol. Head Office, Dereham,
Norfolk.

HOBBIES

o4 YS TO MAKE,” designed by

Gwenyth Clark (Craft Demon-
strator on Television). Interesting
constructive activity for children,
these outfits contain materials and
full * instructions. Large boxes (6
animals), 3/11, ost free; Small
boxes (2 animals), 1/10, post free.
Send remittance with order to: Miss
Gwenyth Clark, 49, Grand Avenue,

London, N.10. Trade orders with dis-

count also supplied.

CASTING MOULDS for lead
soldiers, animals, etc. Complete

illustrated catalogue 6d. Sample

mould. 6/-. F. Rhead, Hartest,

Suffolk.

- 7558.)
FUND RAISERS.—Club
samples,

OY CASTIING MOULDS, soldiers,
sailors, airmen, etc.; moulds
for plaster work, rubber moulding
compound, granulated, ready for use,
8/6 per Ib. Rubber Moulds from 2/-
each ; 9d. for catalogue; s.a.e. for
list, W. Nuthall, 69, St. Mark’s
Road. Hanwell, London, W.1. :
GROW Vailuable Living Miniature
‘Trees ; wonderfully decorative ;
terrific new hobby; send s.a.e. for
detalls : Miniature Trees, Dept. 90,
Room Two, 3, Bloomsbury Street,
London, W.C.1.

ELECTRICAL

ARGAINS FOR ELECTRICIANS.—
Brand new Cables in 25-160yd.
lengths ; T.R.S. twin, 1/044. 42/-;
3/029, 60/-; 7/029, 95/-; 3/029 with
earth, 72/6 ; 7/029 with earth, 117/6 ;
P.V.C. twin, 1/044, 33/6 ; 3/029, 56/- ;
Transparent Flex, 14/36 twin, 17/6.
All per 100yds.; carriage paid.
Fully wired Ballast Units, 38/6;
c.w.0. ; request list. Jaylow Supplies
Ltd., 93, Fairholt Road, London,

N.16. (Tel.: STAmford Hill 4384.)
BRAND NEW Brooks { h.p. Motors,
ball-bearing, 230v., A.C., single
phase, 50+cycles, 2,800 r.p.m.; ideal
for driving woodworking machines,
grinders, etc. ; latest type in maker’s
sealed box ; £8/15/-; also Capacitor

Type, £9/15/-; carriage pald. P.

Blood & Co., Wolseley Bridge, near

Stafford. .
WOODWORKING

WOODWORKING MACHINES, Saw
Benches, complete, 7in. £4/15/- ;
8in. £5/10/-; Lathes, £7/10/-; Bowi
Turning Heads. £7/10/-; Combina-
tion Lathes, £10/10/-; Planers, Saw
Spindles, Motors, ctc. 4d. stamps for
illustrated booklet; h.p. available.
James Inns (Engineers), Dept. P,
Sherwood, Nottingham.
00D  LATHES, Attachments,

Motors and Control Gear, Cir-
cular Saw Blades, Spindles or
Benches, Turning Tools, etc.; inter-
ested ? Then send 6d. for illustrated
literature, price list and H.P. terms.
D. Arundel & Co., Mills Drive, Farn-
don Road, Newark, Notts.

OODWORKING MACHINERY.

Send for latest catalogue of
‘“Wilmac* Bandsaws and Circular
Saws, These high-class machines can
be supplied unassembled for home
construction, at considerable price
reduction. Band and Circular Saw
Blades for wood or metal. Wilmac
Products, Stirling, Scotland.
1\ YBLO Ball-bearing Circular Saw-

bench, 18fh, x 13in. rise and
fall table, ripp, and mitre fences,
riving knife and guard, 9in. and 6in.
saws, grooving cutters, sanding plate
and discs, 1 h.p., 230v., A.C., single-
phase ball-bearing motor, pulley and
endless V-belt; all brand new ;
£25/10/-. P. Blood & Co., Wolseley
Bridge, near Stafford.

EDUCATIONAL
A M.I.Mech., B.Sc., CITY &
* GUILDS, Etc. Guaranteed
postal courses for all Exams, and
Technical Divisions from Elementary
to Degree standard. Approximately
959% successes. 144-page prospectus
free on request. B.I.LE.T. (Dept. 967),
29, Wright’s Lane, London, W.8.
I PRE. TECHNICAL  PUBLICA-
e TIONS. 5,500 Alignment Peaks
for superheterodynes, 5/9; Data for
constructing T aerial® strength
meter, 7/6 ; sample copy * The Prac-
tical Radio Engineer,”. quarterly
publication of the Institute, 2/-;
membership and examination data,
1/-. Syllabus of 7 postal courses
free and post free. Sec., I.LP.RE,,
20, Fairfield Road, London, N.8.

MISCELLANEOUS |

BUILD YOUR OWN REFRIGERA-
TOR, all components available
at reasonable prices. Frigidalre
flowing cold units, £5; small units,
Kelvinator, 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, 1, The Grove,
Isleworth, Middx. (Phone: Hounslow

Badges,
81,

2/6. Bernard,
Ply-

Abbotsbury Way, Ham Estate,

mouth.

OOKLETS, ‘ How to use ex-Gov.
Lenses and Prisms,”” Nos. 1 and

"2, price 2/6 ea.; ex-Gov. Optical lists

free for s.a.e. H. English, Rayleigh
Road, Hutton, Brentwood, Essex.
“ JQ'ORTUNES IN FORMULAS,” 900

pages, 10,000 formulse, pro-
cesses, eic., 25/-; American Maga-
zines covering every interest. Stamp
for lists. Herga Ltd. (Dept. P.),
Hastings.

PHOTOGRAPHY

FNLARGER and Camera Bellows
4 supplied ; also fitted, Beers, St.
Cuthbert’s Road, Derby.
FXPOSURE METER incident light

4 photo-electric construction kits,
45/- complete; s.a.e. details. G.R.
Products, 22, Runnymead Avenue,
Bristol, 4. .

HANDICRAFTS

MUSICAL MECHANISMS. Swiss

made, for fitting in cigarette
boxes, etc., 22/6 each. Send s.a.e.
for complete list of handicraft
materials, Metwood Accessories, 65,
Church Street, Wolverton, Bucks,
NIAKE_YOUR OWN MUSICAL BOX.

Swiss made Movements, 22/6 ;
s.a.e. list of tumes. Albert's Music
Shop, 176, Heath Road, Twickenham.

P .

RADIO

AN YOU SOLDER ? That's all
you need to make a really good
Radio or Tape-recorder from
guaranteed Osmor components ; scnd
5d. (stamps) to-day for free circuits
and lists. Dept. P.M.C.I., Osmor
Radio Products Ltd., Borough Hill,

Croydon, Surrey. (Croydon 5148-9.)

TAPE RECORDER

ERE IS THE DISCOTAPE to
convert your gramophone

into a high fidelity Tape Recorder.
The Discotape Kit- comprises
the Erase and Record Replay
Heads, their mounting sockets and
platform, main drlve capstan, take-
off/take-up spindles, driving belts,
and complete ancillary mechanical
parts ready for mounting on your
gram, platform, converting it into
the playing desk, plus all components.
from the punched and drilled chassis
down to the last nut, for a small
(5in. x 5in.) easy-to-build osecillator/
pre-amplifier unit which plugs into
your radio receiver using it as the
main amplifier, Does not preclude
use of gram. or receiver for normal
purposes. For Cine work, special
adaptor is available for tape-to-film
scene synchronisation. Building in-
structions written in non-technical
language with clear, stage-by-stage
diagrams available separately ; price

. 3/6, refundable on purchase of Kit.

Send for your copy now! Price com-
plete kit, £12. ° N.E.A.L. Acoustics
Ltd., Court St., Leamington Spa.

BUSINESS OPPORTUNITIES
MANUFACTURERS with world-wide
Distributing Organisation and
reputation, require ~"Manufacturing
and/or Marketing Rights for addi-
tional lines. Products mainly of
interest to the Hardware, Building,
Electrical and Engineering Trades
preferred. Replies, which will- be
treated as strictly confidential, should
be addressed in the first instance to
Messrs. Rumble, Crowther &
Nicholas Ltd., 184, Strand, W.C.2.

WANTED

WAN’I‘ED, PracTicAL  MECHANICS,
April, 1948, containing article,

““Making A Telescope Reflector.”
Gill. 125, Harborough Road: Oadby,
Leicester.

WATCHMAKERS

GUARANTEED WATCH REPAIRS.

Testimonials and certificate of
proficiency. , Send for estimate. .
Fuller, 18. Fields Park Crescent,
Chadwell Heath. Romford, Essex.
WA’I‘CH REPAIRERS, Hobbyists,

etc. Send s.a.e for list of
watches, movements, etc., priced from
9d. each. Loader Bros., Dept, P.M.,
36, Milestone Rd., Carterton, Oxford.
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You Can Become a
HANDICRAFTS
INSTRUCTOR

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 Instructor.
Let us send you details of the easicst
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
today, and we will send you an
informative 144-page Handbook—
FREE and without obligation. Mark
your letter * Handicrafts Instructor.”

BLINKING FLASHING
SIGNAL UNIT

Consisting of 2 lamps ;

2 15 watt bulbs;

1 Flashing Unit ;

1 Iluminated Switch

for steering column,

£2.16.6, post paid.

S;ale whether 6 v. or
o

JAUNCEYS
Dept. R, 428, Stoclkfield
Road, Birmingham, 25.

Suppressors  (as illustrated), 3/6
set of 4; 5/- set of 6. Post Paid.

31, NELSON ST,

ROGERS °sovrrorr.

Silent Synehronous Mains Motors.
U.S.A. made. ~ 220/250 volt A.C. malins,

G.E.C. & B.T.H.
GERMANIUM
CRYSTAL DIODES

G.E.C. GLASS TYPE 5/1gin. x 3/1gin.
B.T.H. LATEST TYPE MOULDED IN
THERMO-SETTING PLASTIC
Both Wire Ends for Easy Fixing.
4/6 each, postage 2id.
B.T.H.SILICON CRYSTALVALVE
3/6 each, postage 2}d.

Fixing Brackets 3d. extra.
Wiring instructions for a cheap, simple
but high quality Crystal Set included
with each Diode and Crystal Valve.

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.

withgearbox and external train. 50 rev.
e SEND STAMP FOR LISTS

per hour. New. REx-W. . 18/8

British Institute of Eaginzering Techmoloey Compressors, various sizes, air re-

591, Collegs Houss, i T :6. Pulleys. Belts, et
29, Wright’s Lan:, I_o:don. w.s. BiET Aggo‘;'et?drgmllnzgs, 50 mys - e3([:< CRYSTAL SET
Rl ) Dy 28 INCORPORATING THE SILICON

DO YOU SOLDER ?
Then you need a * BRITINOL ™ or
N REX ** Spirit Blowlamp. The ** Bri-
tinol ** Blowlamp, as illustrated, burns

Grinders. A.C. mains, twin ended  45/-
Abrasive Discs, 5in. diam., asstd.

doz
Gr(-en Grll Wiheels, 3in. X Hn.'x

CRYSTAL VALVE
Adjustable lron Cored Coil.

CHEMISTRY APPARATUS

methylated spirit and gives a 3-4 inch din. 4/9
Send 2}d. stamp for ﬂamei;hntdwm heat a small soldering gg?xlglgtfirauo. brass, {ib. palr gig RECEPTION GUARANTEED
iron under a u Ci Ii- er Paint, per jar.. v . .
COMPLETE PRICE LIST tinol ** Pocket Blowlamp, 7:-. “ REX " Self-Tap Serews, 100 asstd. .. 8/ Polished wood cabinet, 15/-, post_I/=

Toggle Switches. 250 v. 10 amp.... 2/8 A REAL CRYSTAL SET NOT A TOY

Round Bench Blowlamp, 7/8. From
Copper Rivets, 12 doz.. assorted 143

Halfords Branehes or Tool-Dealers, or

Booklets : direct from the makers, Thread Gauges, 28 arms... = 4//9 POST RADIO SUPPLIES
“ Experi- BI-METALS (Britinol) LTD., St. Relays, U.S.A. made... .. 2/8
ments ™ 104d. Mary's Works, Bridge Rd.. London, May we send our list of 300 interesting 33 Bourne Gardens, London, E.4
N.9. FPhone : TOTienham 9413, items 7 1id. s’amp. please.

“ Formulas * S.A.E. for List.

1044, -
“ Homo WANTED ~ PRESERVE THAT DAMP PIANO
Chemistry ™ HARRIS ELECTRIC with the

- jEx-IlISMF PAN : G~lIH‘ T‘RAINERS WELDER

f Lapsal) and Complete Kit 71,

(Scientific Dept. A) ;or I“'il;l‘l,nx So!dui"ng.
BECK 60 HIGH STREET, on &5 e home o0
Stoke Newington, London, N.16

“VIKING ELECTRIC"”

(Patent No. 630968)

tion & repairs in the home on

the car or cyele. Instant heat
68,0009 F. Works from 6v. or 12v.

car battery or transformer from
A.C. maips. Complete kit of Weld-
ing Tools, 8 ft. cable, clip carbons,
cleansing ﬂuld fluxes, filler rods, gog~

C. W. R. ASTOR,
28 NORTH DRIVE,
RHYL.

A Special Conditioner for Damp Pianos.
It will cure sticking keys and prevent
‘“ dloom ’" on piano case.

A .C.I,
Telephones, etc. Welds all Metals. 53/6
volts A.C./D.C. Negligible

Up to one-eighth inch.
C.0.D. IF REQUIBED

Post Free. 220-250

\ ,D I CHEMICALS & Obtainable only consumption and easy to install.
A » » APPARATUS HARRIS ENGINEERING CO (Depl P.M.} PRICE 458. POST FREE
= - 259 ngs.and Road London, E.2. B. Whittaker, 253, Bury New Road,
) -+ 4 U Heywood. Lancs.
: - CHARLES PORTASS & SON
omous W = H!GH QUALITY TOOLS || |cASHORTERMS Buttermere Works,
Sheffield 8
FOUR REIGNS e Modl €
Terms as low as 2/6 per week. Piain
? Send 1/- for catalogue containing over Lathe
i 400 items 3 x 17°
WE CAN OFFER A WIDE SELECTH
L. ROBINSON & CO, (GILINGHAM) LTD. | EQUIPMENT SUITABLE FOR STUDENTS H. J. BOULTING LTD. £15.10.0
London Chamb;;]sc,nfléngGHAM, KENT. Skt (ot t0§§b~l4 DEM, 21, Wellington Street, Leicester 3" x10” £13.17.6
; SURREY ROAD, BARKING, LESSEX.
- o We make the largest range of light
SHORT WAVE Lathes in the Country.

WIRING ACCESSORIES

H.A. RATCHEY & REVOLUTION

= EQUIPMENT INTIMATE DIRECT SALES

All goods are of 11- -
fadtare BhG AT B mmonbyback COUNTERS SERVICE
Noted for over 18 years for . . . %g%‘g:ﬁemﬂﬁiglsis kol H(lianufactured ’ Cast Iron Stands, Trays and Cabinets.
S.W. Receivers and Kits of Quality. cation. C.0.D. or CWOn ﬁfflcigggfé g f;u!kawIB}l ;:ounzl?_rshaftssl,d Puller%s Vertical &
paid. eaflet No. = K wivelling ides otors, Chucks,
ey — = CABLE TRS.—Flat Twin, 1,044, 46/-. Speed _up to ) = High Speed Tools.
Improved dezigns with Denco cofls: 3.029. 58/-. 7.0%, 97/6. PVC Sheathed, 6,000 p.p.m. . Stamp, please
One-Valve Kit, Model “C” Priece, 25/ B an, 1.044, 20/-, 3.08, 57/6. All B.& F. CARTER ' E
per 100 y Our PVC cables are sult- & Go., Ltd., Bolton5 §

able for lnt.erior or exterior use and
may even be buried in concrete. All
types and sizes of cables available in
25, 50 or 100 yd. lengths. Heavy cables
ut to desired ) ngt.b at no extra charge.
Switches, 1/6. 2 Way, 2/-. Ceiling Roses,

Two ,, " w “ET 50/~

INPETUS Precision PLANERS | , SAYBENCHES
Circular safety type cutter-head High A Sire oG g Ouro! IBullderlsmetc
quality tempered steel knives. Tables

Al kits complete with all components,
accessories, and full Instructions.
Before ordering call and inspect a

s s I e Iod, Lampholders, 10d. . 5-pin Sw! mounted on machined inciined ways. ﬁ%’t’;‘}?‘s’e"}fed T0NE 4

Gescrintive catalogue, WLt B e O "is A, gi6. Send for Ground  table-surfaces. Fences « | Petro] Driven £3; £ Fes
Price Lists of other accessories. adjustable o] 45 deg. £0.10.0 | Sew Spmdlo Assemblies, Motors. Enzigncs

“'H.A4.0." SHORT-WAVE PRODUCTS HUNT & CO T o 2 Let us quote for your requirements.

"y Motorised, 18 10.0. 8 in. MODEL Send for price list or gend 1/~ for Handbook-

(Dept. 18), 11, Old Bond Strect West Street, Exeter. gz*:a 11&0 sz«footglreirseg rrfz;%?fqt’md m{g’ Catalogue of Sawbench design data.

4 . alaiogue: Y
London, W.1. *Phone :  Ereter 56687 JOUN P. M. S. STEEL, Dent. S0, BEVERLEY PRODUCTS
n }(l; GLEYy'glslk4 Rt Ranskill, £.16, Notts.
WEB LIJ Y AIR PISTOLS D e

Here is the NE.ALL.
INTERCOM. ADAPTOR
/ Fitted to your Radio or Amp.

BING SPECTACLES 118
250 only, Brand - New Binocular-
Spectacles for onlr;;m 1L£ f(r»lus 1/-, post,

Marvcllously
accurate for e
target prac-

BUYING NEW EQUIPMENT ?
First consult our new ll”

o i etc.). Leaves your ec —spoecially gives _ you two-wav talk
BUYER'S PoXIErcs tice. made for Sports, Outdoor. Events. between Main and Ext. Spea-
GUIDE Theatres, Television—really “gnlarges| | kers. ldeal for Baby L!sten-

No licence required to i 'y
purchase for use on }
enclosed premises.

(returnable)

T. GARNER & SON LTD,,

mz. Shops, Offices, ete.
aker Control providcs
Maln only—Ext. only. or both.

picture—no dxstracuons Crystal Clcar
Write for Catal { AR et W e K

: : + or atalogue o W 4 aQ tfetime. viauat eye

Hand and Machine Tool Division, ISTOLS, AIR RIFLES and focusing.  Size folded,. 5n. X -2iin: % Supplied as corapleto Kit—-32/6..

6-8 Primrose Hill, BARNSLEY, 1¥n. Sent by return—send chequefeash] i or ready-built 37 84l Damgm_»

Phone ; 1908, @ WEBLEY & ‘SCOTT LTD., C.0.D. TO-DAY: }lasu.ngs Radid €o.; 3 Yl leafiet—S.A.E. pleq.

J06, Weaman Street, Birmingham Eng. 18, Norman Rd., St. Leonards-on:Seal, ‘\:om gire’e‘f‘l’fﬁ.'ﬁmn"&
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Three spreader caps are available, two of
them producing a round and a fan spray
respectively, whilst the third gives a fan spray.
at an angle of 45 deg. This can be directed.
upwards, downwards, sideways, or in any.
intermediate position and it will be found
indispensable for painting floors, ceilings or
other difficult surfaces.

The Model “IM > Spray Gun will be
found useful for interior and exterior decora-
tion, bronzing and lacquering, stencilling,
cellulosing, and for factory, farm and estate
maintenance. The maker’s address is B.E.N.
Patents, Ltd., High Wycombe, Bucks.

Duraplug Rubber Plugs and Sockets
WE have received samples of the following
additions to the Duraplug range of
unbreakable rubber plugs and sockets :
13-amp. 3-pin fused plug, fitted with
13-amp. fuse to BSS.1362. The retail
price is 4s. 3d. each.
s-amp. 3-pin panel mounting plug. This is
designed for mounting permanently on
the side of apparatus, etc., and which can
be used in conjunction with weatherproof
cable coupler socket. The retail price is
4s. 6d. each.
5-amp. cable coupler socket cover. This is
for rendering a live socket portion safe
when not in use. The cover fits snugly
under the skirt, giving complete protec-
tion. The retail price is 2s. 6d. each.
These plugs and sockets are made by W. W,
Haffenden, Ltd., Richborough Rubber Works,
Sandwich, Kent.

New Pressure-feed Paint Roller
HIS device is claimed by the makers to be
the cleanest method of painting known
and all smooth surfaces, such as ceilings and
walls, are quickly given an even coat of paint,
Operating details are simple : the container
is charged with paint, air pressure is applied
with a- tyre pump or the Compton air com-
pressor (an air pressure of about 10lb./sq. in.
is adequate for most purposes), the regulator
is turned on and the work started. Positive
and accurate finger-tip control of the paint
flow is provided by this graduated regulator.
Cleaning after use is easily effected and the
apparatus is simple to dismantle. The makers

are Messrs. Dawson, McDonald and Dawson,
Ltd., Compton Works, Ashbourne.

The ¢ Editor * Tape Recorder

TAPE RECORDERS (ELECTRONICS),
LTD., 3, Fitzroy Street, London, W.r,

have supplied us with details  of their new

“ Editor” suitcase tape recorder which they

claim the smallest mains-operated fuily

Compton Pressure-feed Faint Roller,

automatic tape recorder made. The following
is its specification: tape speed, 73in. per
second ; Mullard miniature valves; ' twin
track heads; three high-grade specially
designed recording motors give fast forward
run and s5o-second rewind without unlacing
tape ; independent bass/treble controls for
recording and playback ; negligible wow and
flutter ; overall negative feedback; 1,200ft.

reel of tape gives one hour playing time;

amplifier may be used independently for very

high quality record reproduction and public
address ; high-fidelity record head ; special
high-grade speaker ; provision for external
speaker ; speaker muting switch ; extremely
high output—brilliant reproduction ; compact
for ease of handling—only 163in. x 12in. x 7in.
(with lid); operating height only just over
sin. ; positive servo braking on all functions ;
weight 33lb.  The “ Editor” should find
favour in commercial, domestic and pro-
fessional spheres, and it is priced at 45 guineas.

Lasuds Sets
HESE sets will be of interest to the lathe,
owner who wishes to install a system
for supplying liquid coolant and cutting
fluids. All the parts are.available separately or
the complete set may
be supplied, price
£12 128. od., including
postage, packing and
c.o.d. charges. The
parts listed as an cx-
ample of a typical lay~

2 out are as follows:
'%'L Centrifugal type pump,
% with body clip, pivot

] & bolt, nut and washers,

which can be driven by
machine motor. Pump
bracket, securing pump
to cabinet or stand. V-
type pump pulley,
% screwed to pump shaft.
* Heavy gauge steel tank
with welded joints, 1}
gallons capacity. Two
heavy gauge steel
straps to encircle tank.
Tank “T > piece, tak-
ing drain from tray and
feeding pump. Stand
pipe of heavy gauge steel with integral tap and
bracket. Stand pipe swivel bracket with bolt,
nuts and washers. Drain tube, taking drain
from tray. Six feet of flexible tubing. Six
feet of belting for pump drive. Stand pipe
flexible nozzle, 12in. long, metal braided. The
set may be adapted to a wide range of
machines and applications. A list may be
had on request from the manufacturer—
Leonard A. Schofield, Peter Street, Yeovil,
Somerset.

E%% t E%

New Holloway Group

W7E have recently formed a group inter-
ested in the making of model power

craft. i

This group enjoys the use of a well-fitted
workshop complete with lathes, power-drill-
ing machine, grindstone, suitable benches,
tools and equipment. Instruction is by a

qualified power craft expert, and it is felt
that enthusiasts might like to avail them-
selves of these facilities which are available
at the enrolment fee of 4s. per term, that is,
from Christmas to Easter, and from Easter

to mid-summer. Refreshments are also avail-
able.

Our group has already succeeded in plac-
ing a number of craft on the water, and the
two photographs below are of models made
by our members. Inquiries should be
addressed to The Principal, Islington Men’s
Evening Institute, Robert Blair School,
Blundell Street, Holloway, N.7.

e
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QUERIES and
ENQUIRIES

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 & 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, Lid,,
Tower House, Southampton Street, Strand,
London, W.C.2.

Focal Plane Shutter Details

LEASE give me details of a focal

plane shutter in its simplest form,
giving a fair range of speeds.—R. S.
Humphris (Liverpool, 5).

THE focal plane shutter of a camera is a
roller blind of perfectly opaque black
fabric. This blind is rolled upon two rollers,
one at the top of the case on the camera back
and the other at the bottom. Running across
the whole width of the blind, parallel with
the rollers, there is a slit in the fabric, the
breadth or height of which slit is adjustable.
‘Inside one of the rollers there is a long spiral
spring, which can be wound up by hand to
any desired tension according to the speed
required of the shutter. The tension is indi-
cated upon a calibrated scale. In addition there
is a trigger release for setting off the shutter
at the desired moment. From this it will be
seen that therc are two means by which the
exposure can be regulated : one by the tension
on the spring and the other by the width of the
slit, which slit, when the shutter is fired,
passes vertically, usually in an upward
direction, immediately in front of the plate or
film. So, it will be seen that the whole of the
sensitised surface of the film is not exposed all
.at one -time, but only to the extent of the
portion uncovered by the slit, consequently
when photographing your rapidly moving
objects the effect of movement is neutralised.

Brake Stop Lamp
I AM planning to fix a small pilot lamp
on my car dash to show that the
brake stop-lamp is working. With the
pilot lamp in series with the stop light
(on the earth side) I find that my stop
light does not light up but the pilot does.
The lamps are rated at six volts, six watts
and 8.9 volts, four watts, respectively.
Can you say, please, what ratings would
give approximately the same illumination
in series as the above give mormally on
the six volt circuit 2—K. N. Howard
(Hants).

HATEVER:'size of lamp you fit in series

with the brake stop lamp the illumin-

ation of the stop lamp will be reduced unless

you use three volt lamps for the stop lamp and

the pilot lamp. For equal illumination of

the stop lamp and pilot lamp, both lamps

should be rated at three volts and have the

same wattage, but you will probably find it

impossible to obtain three volt lamps of
sufficiently high wattage.

A possible solution to your problem would
be to connect an ammeter of low resistance in
series with the stop lamp. If necessary a
contact could be made between the needle of
the ammeter and a pih in the instrument when
the needle is deflected by the stop lamp current.
The contact could'be arranged to light a six-

NEWNES -PRACHCAL MECHANICS.

volt pilot lamp, of any wattage, from the
battery.

Choosing Binoculars

PLEASE give me some advice on
choosing a pair of binoculars as I
know little about thém. Why can some
glassés of 15-20X magnification be sold
at approximately f£20, whereas others of
lower magnification cost much more ?
What advantages do *‘ bloomed > lenses
give >—J. D. Taylor (Northumberland).

THE matter of price compdred with magni-

fication of binoculars depends upon
many factors, but chiefly upon the design and
optical perfection of the lens components
and the perfection of the mechanical portions.

In choosing a pair of binoculars the selec-
tion should depend upon the class of observa-
tion for which they are to be chiefly used.
If viewing at night or in twilight is impor-
tant, then the aperture of the object glass

Readers are asked to note that we have
discontinued our electrical query service.
Replies that appear in these pages from
time to time are old ones and are pube
Iished as being of general intcrest. Will
readers requiring information on other
subjects please be as brief as possible
with their enquiries.

should be large and the focus of the eye-
pieces fairly long, since light gathering power
must be paramount ; the use of a prismatic
instrument is a decided disadvantage. If on
the other hand use in brilliant daylight is the
main object, the focus of the object glass can
be long and the overall length of the instru-
ment shortened by the use of trains of prisms.
Such prisms not only cut down the amount

THE P.M. BLUE-PRINT SERVICE

12FT. ALL-WOOD CANOE. New Series, No. I,
3s. 6d.*

10-WATT MOTOR. New Series. Na. 2. 3s. 6d.%

COMPRESSED-AIR MODEL AERO ENGINE.
New Series. No. 3, 5s.*

AIR RESERVOIR FOR COMPRESSED-AIR
AERO ENGINE. New Series. No. 3a, Is.
* SPORTS ""PEDALCAR.NewSeries, No.4,5s.*
F. ). CAMM’S FLASH STEAM .PLANT. New

Series. No. 5, 5s.
SYNCHRONOUS ELECTRIC CLOCK. New
Series. No. 6, 5s5.*

ELECTRIC DOOR-CHIME. No. 7, 3s. 6d.%
ASTRONOMICAL TELESCOPE, New Serics.
Refractor. Object glass 3in, diam.
Magnification x 80.
No. 8 (2 sheets), 7s.*

CANVAS CANOE. New Series, No. 9, 3s, 6d.*
DIASCOPE. New Series. No. 10, 3s. 6d.*
EPISCOPE. New SeFies, No. 11, 3s. 6d.*

PANTOGRAPH. New Series, No. 12, 1s. 6d.*
COMPRESSED-AIR FAINT- SPRAYING

PLANT. New Series, No. 13, 7s, 6d.*

MASTER BATTERY CLOCK.*
Blue-prints (2 sheets), 3s. 6d.
Art board dial for above clock, Is.

OUTBOARD SPEEDBOAT.
10s. 6d. per set of three sheets.
LIGHTWEIGHT MODEL MONOPLANE.
Fuli-size blue-print, 3s. 6d,
P.M. TRAILER CARAVAN.
Complete set, 105, 6d.*
P.M. BATTERY SLAVE CLOCK, 12s.
“ PRACTICAL TELEVISION " RECEIVER.
(3 sheets), 10s, &d.

P.M, CABIN HIGHWING MONOPLANE.
Is.* )

The above blue-prints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House,
Squthampton Street, Strand, W.C.2.

An * denotes constructional details are available free
with the blue-prints.
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of light reaching the eyes, but do not improye
defining ‘power.”” Instruments with ‘triple
achromatic object glasses and achromatic
orthoscopic eyepieces with no prisms are,
we think, to be preferred to any other type.
though they are much more bulky. Bloomed
lenses have the effect of cutting off all light
rays except those passing directly through the
object glass. The blooming has no effect
on the useful light rays.

Pattern Contraction

ILL you please tell me the con-

traction rate for patterns producing
‘¢ Mechanite ” castings.—M. W. Reade
(Hants). '

WE suggest youallow }in. per foot on
your - patterns for this material. Of
course, you will appreciate that this informa-
tion is given subject to the usual proviso that
the castings are of reasonable section and not
comprised of long, narrow projections.

Electric Airing Cupboard

WISH to make an electric airing

cupboard for the drying of washing
and sweaty clothes (track-suits, sweaters,
etc.). The size will be 72in. high, 21in.
wide and 14}in. deep.

Would plywood be suitable, and how
should it be painted to protect it from
heat and moisture ? How could I obtain
the necessary ventilation without
excessive loss of heat ? What should be-
the size, type and position of the heating
elements and how should I protect them
and the electrical circuit from moisture ?
—B. Cox (Droitwich).

WE do not recommend plywood (a) from

fire risk or (b) from warping, but
suggest the use of thin sheet metal, aluminium
is suggested, sprayed or painted with one of the
glossy heat-resisting celluloses, obtainable in
most colours from any hardware merchant.

Ventilation should be through a series of
holes or one narrow slit at the top of the
cabinet. Free movement of heated air (circula-’
tion) is relatively of greater importance than
high temperatures within the cabinet. The
cold air inlets should be below the heating
elements and about two-thirds of the area of
the vents at the top, because the air will
expand on heating. This will ensure speedy
removal of the humid air.

The heating unit should be in. two units,
each of 1 kW. and wired so that you can have
either one or both in action. Arrange a grid
of metal, such as wire netting, at least 12in.
above the heating elements (which should be
of the black radiation type) as a guard:
against the possibility of clothing falling off the
horizontally arranged bars in the upper part
of the cabinet. With such a design as you have
in mind you must put the clothing, if very wet,
through a wringer, for you must not risk actual
drops of water falling upon the heaters.

Glass Flower Making

WISH to make glass flowers and small
ornaments from waste glass. Could
you supply formulae for colouring glass
in as many colours as possible ? I want
to have both transparcit and opague
colours. I propose to melt the glass into
moulds and colour it at the same time,
in small quantities. Then the various
pieces- would be assembled with a
blow-pipe and the whole piece mounted
on a glass powder-bowl or similar articles.
Would it be necessary to.anneal the glass
Will an electric
domestic oven be suitable for annealing ?

- To what temperature and for what time

should I sct the oven ?>—F. G. Seymour
(Natal). -

(Continued on page 320)
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SHERMAN'S

and

All tems carriage paid

Money back guarantee.

EZEE ELECTRIC ARC
WELDER

Can be used for welding, brazing and
soldering from normal 6 or [2 v, battery as
Complete with spare carbon rod
Unrepeatable.

in a car.
and welding iron.

A model
maker's paradise,
over 65 Ibs. of magni-

ficently made gears, driving shafts, bearings,
miniature motor, repeater motor, gyro-
scopes, etc. All in wooden case 24 x 22 x
Itin. high which is ideal as a toof box.

DRAWING ARM

Complete with
36in, rail for
attaching to
drawing Board.
A draughting
machine  with-
out any modi-
fications —
Imperial size .., o 25/
Doubic elephant size, . with rail . 30/

Spirit Biow Lamp

7in. o.a. x tdin. diam. Heavy
duty brass. Brand new

{deal for model 10/6

making

Set of TWIST
! DRILLS. 9 drills (/16in.

il} te lin. complete with plastic
jl| case and stand. Brand

each

\/ new. 4/6
All Steet
Tool Box
With remov-
able inner
tray. Fitted

with strong
hasp, staple
and carry-
ing handles.
O.A. size 24in,

Eiii."’ " 36/ 6

APOLLOD
SPRAY GUN
Ideal for modei
maker & handy-
man. Will spray
paints, insecti-
cides, etc. Wil
work from foot
pump, spare car
tyre, compres-
sor, etc. New
and

boxed. i5/-
MODEL MAKER’S RAINS
TRANSFORMER

All purpose low voltage.
input 210/250 volts. Output 3,4,5,6,8,9, 10,
12, 15, 18, 20, 24, 30 volts.  Rating
2 amps. Brand new, fully guaranteed. 24/‘
SELENIUM METAL
RECTIFLIER

Suitable for 2, 6, and 12 v. battery chargers, |

etc. Max. capacity IS5 v, ac | amp.
New and boxed. 9/6

Send 3d. for Bargain List,
Cash With Order. €.0.D. /- extra.

'Phone orders accepted,
(PM7)479, HARROW RD, LONDON, W.10
LADbroke 1718

SHERMAN'S

SUPPLY COMPANY
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THIS LUXURY (
! BE YOURS !

IT’S DIFFICULT TO IMAGINE A
MORE REWARDING WAY OF UTILISING A
FEW ODD HOURS

MAKE

BLANKETS EEATE

DOUBLE
BED
SIZE

;60" x 507

. (FULL COVER)

30 yds. Heater
Cable and easy to
follow Blueprint.

30/- Post Free.
Blueprint Only: 1/éd.

MAKE YOUR OWN !

SINGLE BED
SIZE :
60" x 30"
(FULL COVER)
Blueprint Only: 1/6d.

DO YOU KNOW?

A Double Bed can, in
the winter months, hotd
one gallon of water in the tex-
tile fibres. It's logical to make an
Electric Blanket do the work of
driving out this moisture !

27 yds. Heater Cable
and easy to follow
Blueprint.

20/- POST FREE.

SEND 3d. IN STAMPS FOR OUR INTERESTING
ILLUSTRATED ELECTRICAL CATALOGUE

THE TECHNICAL SERVICES CO.
SHRUBLAND WORKS, BANSTEAD, SURREY.

Telephaone: MUSEUM 9594

H. FRANKS

58-60, New Oxrnrd St., London, W.C.1
One Minute from
Toltenhum Court I!d. Station

12/24 VOLTS JHOOVER BLOWER
MOTORS, Ref. 10KB/115, as recom-
mended for car heaters a recent
issue. Price 27/6 each.

MINIATURE CLOCK WORK
TIMERS, variable, 10 seconds to 3
minutes. Ideal for madel work,
photographic timing, etc. With stight
modification will run 15 mins. full
wind, size 1§in. x llln. x 9/16in.,

3/8 each.

VARIABLE RHEOSTATS, graduated
{-amp. to 2 amps., 45 ohms, ideal for
chargers, voltage ‘control, etc. Ref.
50/728. Fitted in bakelite case 4in.

square, 1}in. deep. 12/6 each

S\VITCH BOX UNITS, fitted 206 ohm.
i-amp. and &0-ohm. 1/10 arop. dim-
mers, on/off switch, etc. Ideal for
model control work, fitted on bakelite
panel 6in. x 4iin. Ref. 5C/2799, 5/-.
BECK 35mm. optical slits, slit vn.rlable.
overall lengt 53in., max. diam.
lunh.. min. diam. iin., unused, 55/-

each.

INFINITELY VARJIABLE SPEED
GEAR BOXES, fitted iin. diam.
shafts. mounted in ball-races, adjust-
able torque, reversible, overall size
5in. x 6in. x 4in. approx. Precision
made, 47/8 each.

Dl’l‘l‘(). Smaller type, overall c!ze

X 3in, x 3in. approx., 40/-

PRFCIS oN Dll~ FEREVTIAL
GEAR UNITS, fitted iin. diam,
spindle. 48 D.P. Gears, size 2in. diam.,

yin. 8/- each.

“SI'ERR\G" lltOlh IL.P, 115-VOLT
A.C. CONSTANT SPEED MOTORS,
3,000 r.p.m. egovernor ceontrolled,
continuous rating, size 5in. x 3kn.

x 3in.. }in. diam. spindle, 40/- each.

"DALLMFYER ” 16mm, 1516 2iln-
PROJECYOR LENSES,
chrome barrel, 2iin. long, lxin. dlam
new, unused, 47/6 each.

RECTIFIER UNITS, input 200250
volts, a.c., 50 cycles, output 24 volts
d.c. 3} am%. each.

TUFNOL PULLEYS. Fitted ball races,
external diam., 2i{in. internal diam.
318in., 2°9 each. 30/~ per doz.

DITTO,, 4}in. external, {in. internal,
5/- each, 55/ per doz. 2,000 of both
types avallable,

MIN lATURF. IMPULSE MOTORS

by “Gents” size 3 x 3 x 1iin.,
suitable for operating models,
switches, etc.. operates off 4/6v.
a.c./d.c. and is very powerful for its
size. Price 8/8 each, post paid.

POI{TAIH,I:. FIELD TELEPHONE
SETS, type D. fitted handset extra
headset, tuned buzzer, etc.. £5/10/

the pai

HIGH QUALITY ex-AM,

VACUU\I I‘U\ll's size Gin. x 4in.

4in. Flansze mounting,
welght 51b pllne shaft 2in. long }in.
diameter ; needs a } h.p motor to
drive same. ce 37/6 e

\VESTII\GHOUSF R ECT FIER
SETS, Style 288 G.P.O.. lnput 2300250
vo]t,s a.c., 50 cycles, output 5 volts

c., 1} amps. (carriage 10/-), 701-.

SYNCIIR()V()US CLOCK 5
Self-starting 200/250 v. a.c, m cycle
fitted Sangamo motors consumption
2} watts, size 2iin. diam., 2in. decp,
geared 1 rev. 60 mins. friction reset.
Ideal movements for electric clocks.
With gear train and 5in. hands. Price
2216 ach post paid.

“BULL ” 1/ 10th H. P CAPACITA-
TOR START NDUCTION
MOTORS. 230,250 volt a.c., 50 cys.
Speed 1,425 r.p.m., jin. diam. spindle
reversible. Ideal for projectors, etc.,
£3/12/6 each.

CO‘NTROL U\lTQ Ref. 5C/2486, fitted
50 ohm 1} amp. rotary rheostat, on/
off switch, etc. Fitted in metal case,
6in. x 43in. X 24in., 12'6 each.

SANG A MO MOTOR Uhl-ISv M()DEL
7. final sneed 1 rev. 24 hrs. 200/250

vcles, 27/6 each.

SA‘\GAM() MOTOR UNITS, MODEL
k3 ﬂnal speed 1 rev. pel 7 days' 200/250
v. . 50 cycles. 30/~ ¢

l'\-Air ‘\lln GFAR. I'U\ril'i Type

P/1, made by Rolls-Royce, slze
approx 6 X 54 x 5in. Price 30/- each,

post
STEP-| I)O“N 'l'll ANSFORMERS, in-
put 180/230 v. a.c., 50 cycles, output
4 2, 4.2 v., 10 amps.. ideal for son heat-
ing, spot: welding, etc.. 35°-
SELECTORS, Type lOK/18045 ﬁ'.ted-
cam-operated contacts, 2iin. plastic
gear. 12/24 volts d.c. operated. 8/6

each.
AJR PRESSURE OPERATED CON-
'l‘AtTNG UNITS, housed in bakelite
Ref. No. 205{45. 9/- post paid.
R()TARY Rlll"mTAl‘i 7 ohms, 6}

, 25/- each.
ALTI.\IETER&. Ref. 6A/1537, Ideal for
conversion to barometers, etc., 7/6

each.

AIR TEMPERATURE GAUGLS,
Ref. No. 6A;510. fitted Mercury in
Steel Capillary Tube, Transm
type. Reading —30/0/50+ Ccntigrade.
Suitable for greenhouses, etc., 18/6.

SYNCHRONOUS MOTORS, 200/250 v,
a.c. 50 oys. with gear-trains. Final
speed 1 rev. per hour. Ex-Time
Operated Units by well-known
makers, size 31 x 31 x 3in. Price 21/
post paid.

FULL MAILING LIST PRICE 60.

£
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LASS is coloured by adding various-

substancés to the fused glass. A-list
of such chemicals -with  the colours they
produce is given below. Swmall quantities
of the nccessary chemical are well stirred
into the molten glass. If too much of the
chemical is used the-colours will become
almost black. Opaque milky glass is pro-
duced by the addition of calcium phosphate
to the melt, and coloured opaque glasses by
the addition of a chemical plus calcium
phosphate.

Red : cuprous oxide.

Green : chromic oxide.

Yellow : cadmium sulphide.

Violet } manganese dioxide.

Blue : cupric oxide, or cobalt oxide.

Black : large quantities of ferric oxide and

cupric oxide. ' = B

Annealing the glass after processing 1s a
very necessary operation. The final stages
of the annealing can certainly be carried out
in an electric oven. The oven is brought to
as highla temperature as possible, and the
glass after preliminary slow cooling is placed
in the oven. The door of the oven is closed
and the power switched off. Owing to the
lagging which is present in electric ovens the
time taken to cool is considerable, and the
glass is thus cooled slowly.

With regard to fixing the completed decora-
tions to the top of glass boxes, it is suggested
that this is done by the employment of a
suitable cement, as, in general, the tops of
such boxes are of thick glass and are not easy
to operate on.

*“ Easing Oil ™

I AM troubled with the familiar white

corrosion which occurs around screws
(steel) and instruments themselves of
aluminium when the bezel and body are
both of the same metal.

Could you suggest a recipe for an
¢ easing o0il” for loosening stubborn
threads ?—J. Scott (Farecham).

HE white surface corrosion of which you
complain will, more likely than not, be
found to consist of aluminium oxide. "It is
due to dampness, but it is of no great conse-
quence and is readily removed from the metal
by any gentle abrasive treatment. The best
way to keep it at bay is to smear a little oil
or vaseline over the metal surface.

What you call an * easing oil” (i.e., a
penetrating oil) can be made very readily by
mixing approximately equal parts (by volume)
of methyl salicylate (oil of wintergreen) and
any good light machine oil. This will loosen
stubborn threads quickly.

Removing Watermarks from Polished
Slate

OULD you please inform me how to

remove watermarks from a

polished black slate switchboard panel ?
—I. Christie (Nottingham).

THE problem of removing the water-
marks from the polished slate” depends
entirely on the nature of the polish which has
‘been put on the slatc. Unless we have this
information, weé cannot direct you precisely
as to the method of. rémoving the marks.
Many black polishes on slate are produced
by means of an ordinary black stoving enamel,
and in this instance, damp marks can often
be removed by rubbing the surface of the
slate heavily with precipitated chalk which
has been damped with methylated spirit.
If the slate has been cellulosed, whitish marks
indicate an actual perishing or deterioration
of the lacquer, in which case little can be done
other than to remove the whole of the lacquer
with acetone and, afterwards, to relacquer
the surface with an ordinary cellulose paint.

A careful examination’ of the marks on the-

slate will indicate whether they are due to the

‘absorption of damp or whether they are
caused by some deterioration. of the lacquer
or enamel. In the latter instance stripping
and re-enamelling is indicated, but in the
former case some sort of abrasive treatment
with methylated spirit and a fine inert powder
will often restore much of the .original
appearance of the plate surface.

Pottery Kiin Design
I AM contemplating making a kiln for
the firing of pottery, as per sketch,
Fig. 1.
I am using an old gas stove and lining.
this with ordinary firebricks. For heat-

Moulding . Bulb Bowls

WITH your obviously large file of
information would you kindly
inform me as to the best composition to
use for the moulding of some bowls for
bulbs, or the appropriate people to
approach with a view to purchase ? My
moulds are hardwood, metal faced, and
I am not unduly concermed with the
colours.—]. M. Batchelor (Birmingham,
30).
E find that “ Pyruma ” moulding com-
position is as good as any other for
the small-scale moulding of bulb bowls. This
is universally obtainable from  hardware
dealers and similar

shops. Otherwise, you
will have to wuse
ordinary clay harden-

ed by subsequent

baking.

You cannot use any
synthetic composition
for the purpose because
all such compositions,
when hard, are non-
porous. It is imper-
ative for the soil or
fibre in the bowls to
be aerated by slow
passage of the air
through the walls of
the bowls.  For this
reason, it is essential
to have a slightly
porous material for
the making of the
bowls. This require-

Door

Fig. 1.—Reader’s proposed pottery kiln design.

in sheet steel with or without fireclay backing. B-—Flame. C—Burner

nozzle. D—Fuel pipe. E—Firebrick. F—OIld gas stove. G—Holes
cut through firebrick for burners.

ing 1 had thought of using one oi two of
the large brazing lamps, as advertised
in ‘‘Practical Mechanics” and 1 won-
dered if these would generate sufficient
heat for my purpose, i.e., I,000/1,200
Centigrade. The inside dimensions of
the kiln would be about 15in. by 12in. by
9in. The door would be lined with fire-
brick carried in a frame, to fit inside
the opening of the kilm as shown. Would
there be too much heat loss here, and
would I have to seal the outside rim
of the door with clay. during firing ?
Would any flue be mnecessary ? The
ordinary peep hole would be provided in
the door for observation, which could
be sealed when required.—R. Reed
(Blackpool).

RAZING lamps would probably be far
too severe for firing pottery as shown.

The sheet steel (A) in Fig. 1, would last no
time at all. Use firebrick (H) (Fig. 2), and
put burners in one behind the other, instead of
side by side. Seal door- with asbestos rope.

Fig. 2.—Suggested modification to reader’s
design.

An exit flue as well as ample air inlet is most
-necessary. - With these - changes - your- kiln-
should work.

_weights ?

ment at once confines
you to burnt clays,
plasters and similar
mineral materials.

You can obtain such
bowls from any firm of
nurserymen and seeds-
men, from horti-
cultural dealers, and often from ordinary
flower shops.

A—Baffle plate

Information Sought

Readers are invited to supply the re-
quired information to answer the following
queries.,

Mr. T. W. Pearce, London, E.i8,
asks for: “Details of construction and
measurements for a low-pitch recorder. Lathe
available.”

Mr. G. Bryson, of Enfield, says: “I am
interested in making an ¢ Electronic-Tortoise.’
Several were once demonstrated by Dr.
Bronowski on television, and I also saw these
at the Science Museum, Festival of Britain
Annexe. Can you help me with circuit
diagrams, and tell me where suitable - photo-
cells are obtainable, etc.?”

Mr. L. E. Hickin, of Redditch, writes :
“ Could you let me have working details to

enable me to make a bathroom weighing

machine—either the smaller compact machine
with a round dial, or the type as used in
schools with the balance-arm and sliding
Probably. the latter kind would be
the easier to make. I wish this to weigh up to
16 stone.”

Mr. F. Hutchinson (Co. Durham)
“ Could you give me instructions -

writes :
to make a reel for a sea-fishing rod? I have a

piece of mahogany 6in.X2in. X 6in. and the

lathe for turning same. I have made rod of
greenheart and I should like to insert ball
bearing in reel.”

Mr. A. Thompson, of Liverpool, s,
asksfor : ‘“ Details of how to make an air
pump for a fish aquarium.”

=N
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the ideal
engraving tool
for the handyman!

YOU will be really amazed by the Vibro-
Tool—the power hand-tool that is as easy
to handle as a pencil. With it you can
write on steel, engrave jewcllery, glass
and plastics, tool leather, carve wood
and cut stencils—and a host of other

handicraft. and workshop jobs . . . with
speed and facility you never dreamed
possible,
';hOVOOOOOOOOOOOO-
e V.250 Vibro-Toot Operating on the vibratory principle, the Vibro-
complete with standard en- Tool works off 230/250 volts, zoofzz’o volts, and

graving point. 110 volts for A.C. supplies only. Just connect

to any electric light socket or plug point.

Vibro-Tool De Luxe Kit

Write for Brochure V.T.1 to : BURGESS PRODUCTS
Co. L1p. (Vibro-Tool Dept.), HINCKLEY,
¥ RICESTERSHIRE,

GAMAGE S

A i VOLT TESTING SCREWDRIVERS

@o ﬁ:ltcted }gz;ﬁ]n‘lm%v:gisco%g‘?&wqwhentesung lwe & / 6

@m PCCKET SCREWDRIVER supplicd with ¢3
ﬁ@ 3 different size blades stored in the handle , 9

MULTI-BIT SCREWDRIVER 5[3
4 different size bits. Post 4d.

- ——— |

.—/"fﬂ

PRACTICAL COMBINATION TOCL

Heavily nickel-plated Hammer 6iin. long, 3}in. head,
with Saw, Chisel, Gimlet, Bradawl and 2 Screwdrivers,
which are stored in the bandle. Compact

and practical. Post 6d. i 7, 6

RATCHET TOOL SETS

Nickel-plated. Handle contains 2 screwdrivers®
bits, 1 Bradawl, 1 Gimlet, 1 Countersink bit, 1
Chisel which fit into chuck. The ratchet makes
this a most useful tool.

1/10 h.p. CAPACITOR | 2% .. ... .. ...
START INDUGT'ON :()rders Value £5 delivered free \\lthm-

4 50 miles of Holborn.
MOTORS !..............................!
You Save 15/6 STRONG STEEL BOXES
Strong construction, with Double With loose In-
Spindies. Durable Black finish. terfor trays.
Capacit.or Isseparate. For driving Ideal for tools.
1 machines and models and ete. 24 S.WG.
[or use as grinder and polisher, Metal Hasp and
sie, Sl gl Subdl | civle sl
ng ng handle. ve
Yoits "AC, single A Green enamel fin-

Usoany’ssr. P 39,6 ﬁ,g}',““' ’
Carr. and pkg. 218 Carr. &1 9, 6 X
g, 2/9.
Tools and Motor Car Accessory List Free.

GAMAGES, HOLBORN, LONDON, E.C.1. HOLborn 8484

® Unmatched holding power.

¢ Completely impervious to
damp.

@ No fear of burring ends
when driving home.

@ Easily cut off to Iengths
required.

Obtainable in packs of 12—

50—100 at all larger Iron-

mongers.

Write for Hlustrated Booklet
(13 L ”

USETOGETHER WITH MASON'MASTER DRILES

Manufactured by
JOHM M. PERKINS & SMITH LTD., BRAUNSTON, HR. RUGBY

THE BIGGEST

MODEL RAILWAY EXHIBITION
IN THE WORLD—

EASTER WEEK — TUES., APRIL 20th — SAT, APRIL 24th

CENTRAL HALL, WESTMINSTER

TUESDAY 2 P.M. TO 930 P.M. THEREAFTER 1030 A.M. TO. 9.30 P.M,

Working Layouts, Passenger-Carrying Track,
Railway Models of all kinds by the Thousand

Packed with Interest for ALL
ADMISSION : 2/6, CHILDREN UNDER I4: I3,

There are special terms for parties of ten or more. Please apply to:
Mr. R. C. Panton, 162A, Strand, London, W.C.2.

ORGANISED BY THE MODEL RAILWAY CLUB.:

THE ULTRA LENS AIDS PRUDUCTION

This unequalled — Whether you are m_anufacturing, buying or selling,
electric magnifier (\ there are occasions when you have to submit

is of the most some objects to a very close scrutiny. At
modern  design these times the ULTRA LENS becomes
and has proved indispensable.

its extreme Triple lenses ensure distortion-free
and sustained magnification and eliminate the
usefulness . to necessity for adjustment of
countless indus~ s;, focus. The focus is
trial .firms en- 2a s, always perfect,

gaged on minute %, The ULTRA
examination of sur- LENS achieves
faces of every con- six-{ol!d
ceivable object, magni-
The ULTRA LENS has won the fication

a

enthusiasm of technical experts In a
espec:ally in the field of engineer- britl-
ing, and is used extensively in collieries, iantly-
foundries, electricity works, tool shops, lit field

which is

forges, motor works, and practically every

branch of the engineering trade. shadowless.

Write today for full particulars and price list to

THE ULTRA Lg_Ns. COMPANY  17c Oxendon Street,

~The BURGOYNE 48 ampLirier~

the lowest priced
4 watt AMPLIFIER

The Burgoyne A8 4 watt amplifier has §
been produced in very large numbers
and because of this we have a surplus *
this month only, which we can offer
at 79/6.

% 3 guaranteed valves & A.C. #ains 200-250v. ONLY £3 . E 9 . 6
. 3

only
* Brilliant reproduction. kx Designed for L.P. CARRIAGE & PACKING 2/6
* Separate tone control Visit the Radio- Centre or order
* Sturdily built on aluminium chassis biAsottite-dal.

s E. & G. MAIL ORDER SUPPLY CO., The Radio-Centre,
M 0 e 33, Tottenham Court Road, London, W.1. Museum 6667

8
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Miniature Motors. U.S.A. make, 2] x
tgin. 3/16in. spindle with detachable
worm drive, 12/24 volt, 10/-.
Time Delay Relays supplied to your
requirements.
Powerful small Blower Motors, 24 v.
A.C./D.C., 14/6. As used for the Hedge
Trimmer.
12/24 v. Blower Motors, as used for
Car Heater, 22/6_ Ref. 10 KB/115. i
Transformers,  Input 200/240 v. Sec.
tapped 3-4-5-6-8-9-10-12-15-18-20-24-30
volts at 2 amps., 21/é. 17-11-5 voles at
S amps., 22/8. 17-11-5 volts at 14 amps.,
16/6. 63 v. 2 A, 8- 12 months
guarantee. This is ideal for use with
Blower Motors. - -
Selenium Rectifiers F. W. 12-6 vole, ! A.,
8/6. 3 A,
24 v. 2 A, 30/-. 250 v. 100 mA. H.W,,
9/-. 250 v. 20 mA,, 7/6. 275 v. 230
A 17/8.
D.P.D.T. Relays. Operate at 200/300
volts D.C., 8/6.. D.P. Make and Break,
8/6. Any combination or voltage can
be supplied at varying prices.
0-5 amp. 23" Square M/c Ammeters, 1t-.
Veeder Counters. P.O. Type, 24/50
voles D.C., 0.9999. 15/6.
M/c Mlcmphones with matched trans-
former, 15/6.
Telephone Breast Plate Microphones,
Ideal for Home 'Phone System, 3/6.
Rheostats. 12v. | A.,2/6, 12v.5A_ 10/6
Latest Car Lights *“Winker'’ Unit, 6 or
12 v., 17/6. STATE POLARITY.
4 f. Fishing Rod Aerials, Set 3, 7/6.
Screw type, 9/6. Base 3/6.
Dagenite Accumulators. 2v. 16 AH, 9/6.

TR.1196. Transmitter Section. NEW
and complete — less  valves — 4,3-6.7
Mc/s. Easily converted, 15/-. Valves

are EF50, TTIY, EL32, set 15/-

All Carriage Paid in U.K.

THE RADIO &
ELECTRICAL MART

253, Portobelio Rd., London, W.i1
Park 6926

NEWNES PRACTICAL MECHANICS
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MOTOR GENEnAréns
SUITABLE AS UNIVERSAL
ELECTRIC MOTORS

For 200-250v. A.C. or D.C. mains.
By simple external wiring. full
data supplied. New method gives
better than ith h. Usuing €x~
R.A.F. Motor Generator dim. .
llln x S)in. x 5iin.
pe 29. As generator ; Input 24v.
IGA Qutput 1,200v. 200m
Type 23. As generator f Input. 12v.
%‘ZA z?u"Aulz flmg\; 200m A.
ype 3k for E830.
175e 3. Ack tor AjEaso A, 1 1/6each
Carriage Paid.

MOTOR GENERATOR (Type 30)

Ref. 10K/21, In]put.lg 3 volts 23 amps.

Output 7.2 amps. 255 volts
110mA. Size 12in. V(SMn 5in. Can
also be connected as an C or D.C.
Kx;}insr 200/250v. motor, data s(l:lpprliied.

or e arriage
ATH488 15/- eacn. Paid
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2Lces dLrered

STILL AVAILABLE AS DETAILED IN
PREVIOUS [SSUES

SUPPRESSOR UNIT 5C/870

Conmms& H.F. chokes and 4 Tubular Condensers

mid. 259v. D.C.. carrying 5 amps. (2 sets on
cach lead), each choke and condenser separately
screened In compartménts of Aluminium Alloy
Box 4iin. x 4in. x 2in., 4 hole fixing.
Ask for ATHS07. 2/6 cach. Post 1/- extra.

F24 AIRCRAFT CAMERA in Transit Case

With 5in, /4 lens.
Ask for A/H302 £4.19.6 cach.

With gin. /2.9 lens.
Ask for A/H300 £9.19.6 each. Carriage Paid.

14in. /5.6 LENS FOR F24 CAMERA
Ask for A/H563 £6.19.5 each. Carriage Pald.

RECORDER Mk. 1l, 24 VOLTS

Used good condition. (Magazme not_supplied.)
Ask for A/HS83. 27/~ caeh. Post Pzaid.

PUMP DESSICATOR
Amd. Patt. No. 12128, for Telescopes and Bino-

culars.
£3.10.0 each.

Carriage Pald

Ask for AJH358. Carriage Paid.

PLOTTER FIELD Mk. IV, Ref. OS.739A
Ask for A/864, 9/11 each. Post Paid.

GUN SIGHT PROJECTOR UNIT TYPE 30
Ask for A/HS82. 19/11 each. Post Paid.

COOLANT PUMP BY PACKARD, US A&

AsX for A/H40T. 39/6 each. Carrlage Paid.
MAGNETIC MARCHING COMPASS
M. |
Ask for A/H406. 12/6 each. Post Paid.

DISTRIBUTION BOARDS
250 VOLTS I5 Amp, 3-Way

Ask for A/H949. 6/ e¢ach. Post Pald.
Brass Glands. 1/3 each, Post Paid.

Order direct from :—

Phone :  South 2706/9

CLYBESDAL: 50 6R58%

Branches in Scotland, England and Northern Ireland.

BRIDGE STREET
CS5

The importance of Knowing
How to Learn
LANGUAGES

THE only satisfactory method of
learning a foreign language is
the direct method. In other words,
you must learn French in French,
German in German, Spanish in
Spanish, and Italian in Italian.
‘That is the Pelman system, and it is
the only way. It naturally follows
from this that the old-fashioned
method of memorising long lists of
foreign words is entirely abolished
when you learn a language by the
direct way.

Reduced fees for Her Ma}estys Fcrces

" Another consequence is that it

practically eliminates the difficulties |

and drudgeries of learning compli-
cated grammatical rules and excep-
tions. [t teaches you not only to
read a foreign language, but to write,
speak and understand it thoroughly
and cfficiently.

There are no classes to attend.
You pick up the foreign language by
correspondence in your spare time,
in half the usuval period.

Write for Free Book To-day.

The Peiman method of learning
languages, which has now been used
for over 25 years, with such success,
is explained in four little books, one
for each language :

FRENCH SFANISH
GERMAN ITALIAN
(Also Courses in Afrikeans and Urdu)

State which book vou want and
it will be sent to you, together witha
specimen lesson, gratis and post
free.

PELMAN LANGUAGES INSTITUTE,
138, Norfolk Mansioas,
Wigmore Strzet, London, Y.l

JOSEPH LUCAS (CYCLE

Streamiined from Head 1o Tail

~-THE "KING” SPORTS SET

ACCESSORIES)

Modelled on famous Lucas Car Lighting equip-
ment, Silver plated brass reflectors. Intense
beam with ample local light. Twin wiring
‘eliminates carthing troubtes. Detachable cable
connectors.  Powerful 6 v. 3.3 w. generator
with combined universal bracket and rear
light. Ask your local cycle dealer to show
them to you. Prices: 32/6 to 90/
Sports ltlus, ; 36f6.

CHESTER

LTD -

STREET °+ BIRMINGHAM ¢

" All Goods guaranteed.

RADIO SUPPLY CO.

(LEEDS) LTD.

(DEPT. ),
32, THE CALLS,
_LEEDS, 2.

Terms : CW.O. or C.O.D. over £!.
Postaze I/t extra under £1 ; 1/9
extra under £3.

Catalogue 6d.
S.A.E. enguiries.

CONVERT YOUR BATTERY |
RECEIVER TO A.C. MAINS.
R.S.C. BATTERY CONVERTER
KIT. A complete kit of parts for the
construction of a unit which will
replace both H.T. Battery and L.T.
Accumulator where 200-250 v. A.C.
Mains supply is available, Qutputs
fully smoothed are 120 v., 90 v.. 60 v,,
40 mA. and 2 v. at 0.4 a. to | amp. for
all normal Battery Receivers. Only
48/9. Or assembled ready for use

719 extra.
R.S.C. BATTERY SUPERSEDER
KIT.—All parts to assemble a unit
{housed. in metal case approx. 5} x 4 x
14in.) to replace H.T, and L.T. Batteries
in ALL DRY RECEIVERS when mains
supply of 200-250 v. A.C. is available.
Outputs fully smoothed 90 v. 10 mA,,
1.4 v. 250 mA. For 4 valve sets only
35/9, or ready for use 42/6.
COLLARO ELECTRIC GRAMO-
PHONE UNITS.—For A.C. Mains,
200-250 v. input. Fitted with crystal
Pick-up, plays standard 7, 10 or er
records. Brand New, cartoned. Limited
number at only £3/19/6, plus 5/- carr.
COLLARO 3-SPEED AUTO-
MATIC RECORD CHANGERS.—
Type RC/3/521, with crystal pick-up
(2 plug-in heads) for long playing or
standard records. Plays ten 7, 10, or
12in. records, not intermixed. For
A.C. Mains 200-250 v. input, Limited
number at approx. half list price,
Brand New, cartoned. 9 Gns,, carr, 5/,
R.S.C.8-10 WATT  PUSH-PULL ™
HIGH-FIDELITY AMPLIFIER A3.
—Complete with integral Pre-amp.
Tone control stage, wusing negative
feedback, giving humproof individua!
bass and treble lift and cut tone contrgl.
Six negative Feedback Loops. Com-
Fletely negligible hum and distortion,
requency response 4+ 3DB db. 30-20,000
c.p.s. Two independently controlled
inputs. Six B.V.A. valves. A.C. mains
200-230-250 v. input only, Outputs for
3 or iS5 ohm speakers. = Kit of parts
complete in every detail. £7/19/6, plus
5/- carriage, or ready for use, 45/ extra,
R.S.C. BATTERY CHARGER KITS.
—For A.C. mains. 200-230-250 v, opera-
tion. Kit comprises Mains Transformer,
F.W. Selenium Rectifier, Fuses, Fuse-
holders, etc.,, and Louvred Black
Crackie Case.
6v.2a e e 2609
6v.or12v.2a.. .. 319
6v.ori2v.4a. 49/9
Supplied assembled and’ tested 6/9 ex.

SELENIUM RECTIFIERS

2/6 v. § 2. HW. .. 19
612 v, L a. H.W. 5 2/9
6/12 v. 1 a. F.W. (Brldge) .. S5/
6/12 v. 2 a: F.W. (Bridge) 000 9/9
6/12 v. 4 a. F.W. (Bridge) . 14/9
6/12 v, 6 2. F.W. (Bridge) . 19/9
20 v. 40 mA. H.W. .o 3/9
150 v. 40 mA, H.W, o 3/9
250 v. 50 mA. HW, ., oo W59
250 v. 100 mA. H.W, | 8/9
350 v. 50 mA. HW. | )
R.S.C. FILAMENT TRANS-

FORMERS.—Primaries  200-250 v.
A.C 50c/s.6.3v.1/5a,5/9; 12v.!a,
T/0; 63v.2a,7/6; 12v.3a,17/6;
63 v.3a, 99; 24 v. |15 a, 17/6;
0-4-63v,2a., 9,

4

R.S.C. CHARGER TRANS-
FORMERS. Primaries 200-230-250 v,
A.C. 50 cfes. 0-9-15 v. 1.5 a, 12/9;
09-15v.6a.,22/9 ; 0-9-15v. 3a.l6§9

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

EX. GOV. ACCUMULATORS
(NEW).—2 v. 16 A.H. with Non-spill
Vents, 5/9.

EX. GOV, AUTO-TRANS-
FORMERS.—50 ¢/s. 15-10-5-0-215-235
v. 200 watts, 25/9. Doubfe wound
10-0-10-210-230 v. to 5-0-115-125 v, or
reverse 200 watts, 25/9. Doubie wound
10-0-200-220-240 v, to 10-0-270-290-
310 v. or reverse 200 watts, 27/9.
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All letters should be addressed to
the Editor, “THE CYCLIST,”
Gearge Newnes, Ltd., Tower House,
Southampton Street,Strand, London,
w.C.2.
Phone : Temple Bar 4363

Telegrams : Newnes, Rand, London

By F. J. C.

A Straw in the Wind?

S we go to press we learn that police
A authorities in the south of England
‘ have declined to give their approval
of a road race, and in some quarters this
is taken as indicating that this is the thin
edge of the wedge of the abolition of road
racing altogether. It should be remembered,
however, that there is no duty or onus upon
a promoting club to ask permission of the
police to run a cycle race on the roads, for
the simple reason that road racing itself is
not illegal. For many years some of the
less knowledgeable leaders of the cycling
moevement promoted the belief that it was ;
Lertainly the N.C.U. said so over a long
_period of years, and it was this journal which
took up the matier very strenuously with
the Home Office and asked them to quote any
‘statute which made cycle racing on the
roads illegal. They could not do so and
finally had to admi: that they had no power
to stop it. Of courseé, the police can trump
up a charge of obstruction, careless riding,
or.something equally frivolous. If they have
made up their minds to bring a prosecution
they can always frame a charge.

The fact that the police in this particular
“cas¢ declined to give approval merely means
that they have declined to give something

=which they do not.possess the right to give

_anyway. It is nice, of course, to seek police
co-operation in such events and indeed most
clubs do so. If such approval is declined,
however, the race need not be abandoned
and the police should be tactfully asked what
they propose to do about it. Under the
rules of road racing we can see no reason
For the police adopting an unfriendly atti-
tude.
edge of the wedge.
cincident. Had the police in this case been
.inspired from higher quariers a much larger
event would have been selected. There
would have been a general
statement from the Government
on the matter. Last year the
three bodies were invited to
eXpress an opinion on recom-
mendations drawn up by the
Ministry of Transport concern-
ing road racing. They suggested
that courses should be selected
well away from built-up areas,
circuits should be from 15 to
20 miles and starts should be
early in the morning, A ‘sub-
committee of the M.O.T. Road
Safety Committee has carried
out an investigation into road
racing under its general terms
of reference *‘to examine the
‘safety aspects of mass start
cycle racmg on the public high-
way.” The report is expected
shortly.  That report could
mean a remodelling of the whole
road racing programme and we
think it most unlikely that the
police would act in advance -of

We do not think that it is the thin .
It is a purely local -

its publication. In view of the recommenda-

tions quoted above it is somewhat surprising’

that the N.C.U., one of the earliest and most
vicious opponents of road racing in all its
forms, should seek to promote the. first road
race of the season through the Norwood
Paragon C.C. and hold it in the afrernoon,
and it is probably this which caused the
police to suggest that the race should not
be held. They said, in effect, that they
could not offer facilities for cycle racing on
the main road as traffic is expected to in-
crcas: considerably this year and other road
users must be kept in mind.

Once again, therefore, the N.C.U. has put
its foot in it. Had it arranged to hold the
race in the early hours of the morning no
doubt the police would have granted facilities.
The Sussex police were a little more helpful.
They merely affirm that it is the duty of the
police to see that the roads in their area
are as safe as poss1ble for all road users.
They admit that there is nothing to prevent
road racing from taking place, as it has not
been declared illegal.

R.R.A. Changes
SOME of the old men of cycling sport
(yes! and old “women’) who have
been imposing -their will on cycling far too
long must have been chagrined at the result
of the R.R.A. Annual General Meeting. At
that meeting the Norwood Paragon dele-
gates proposed that a helping motor car
should be allowed to pass an unpaced record
breaker, and their proposmon was approved
by a vote of 77 to 8. It is not difficult to
identify who those eight were., ©One defect
from which the R.R.A. suffers is that
the' same group of officials with very

minor changes continues to direct its affairs.
The proposition was made by Frank Cleeve
seconded by the redoubtable Frank

and

Sussex .
The greal Norman Castle

built on a rickly woaded hillseen

Fram the banks of the Aviun.

Southall, The arguments-against were laugh-
able. They. crystallised themselves into one
main objection—they have never permmed
it; let us continue to control records under
the same rules as hitherto. We are glad that
this stupid rule has been brushed aside ; we
could wish that some of the other rules had
been brought more into line with 1954. That,
however, may come when fresh blood is in-
)ected into this somewhat archaic, fusty and
suspicious organisation.

The new rule reads: “ At the discretion ot
the official timekeeper, or, if none, the official
observer nomlnated to the Assomanon at
least 24 hours in advance of the start, one
motor vehicle may pass the rider or riders
not more than once each 5o miles. The
tmotor vehicle shall be nominated before the
start to the authorised official, who shall be
empowered to accept or reject the proposed
approximate passing points, which shall be
npminated before the start. No passing shall
be permitted before the rider or riders have
covered 50 miles, Substitution of the motor
vehicle or passing points shall be allowed
only in the case of mechanical failure of
the, motor vehicle nominated. Nominated
motor “vehicles passing the rider or riders
under this rule need not carry an official
observer.” This rule applies to the one way
place to place records, the 12 and 24 hours,
and the 1,000 miles.

There is now no ban on “coaching by
audible signal from following cars.” Another
50 years overdue change is that which insists
upon record aspirants being “ inconspicuously
attired.” By this was meant that record
breakers should make themselves the most
conspicuous of road users by wearing close-
fitting black racing tights. The idea behind
the original rule was to hide from the police
the fact that the cyclist was racing. All
it did was to advertise to the police that
he was doing so. Yet that stupid rule
evolved by some half-wit has been rigidly
adhered to all these years in spite of con-
tinued criticism. However, there are signs
that the old influence is waning and that
common sense on the part of some of the
more progressive delegates is suppressing the
pugnacity of the past.

Road Accident Increase
HE Director of - Road Research,- Dr.
W. H. Glanville; of the Department of
Scientific and Industrial Research, recently
lectured on the subject of road safety to
members of the Royal Society of Arts. He
stated that if accidents continued at the
average rate at which they have been in-
creasing since the war, 350,000 casualties
each year could be expected in 10 years’
time and if the increase in accidents was
directly related to the number of vehicles on
the road, the figure would be 450,000. Thus
by 1964, adopting the theory of probabili-
ties, road accidents will increase by 40 per
cent.
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not just as a single ride, but for
a month or so in easy journeys,
to obtain saddle comfort—with-
out which no one can be happy
—and reasonable fitness of the
muscles. For surely none of us
expects to undertake an exér-
cise without some preliminary
training, "'so why should cycling
be different? Unfortunately, in
a way it Is, for a bicycle is easy
to ride a few miles however ill-
fitting it may be to the rider;
but extend that distance to 20

- | ; iV miles in company with a
= CITY BARGE . | LA N wrongly equipped -machine and
Kewy . Jy, a rider ignorant of the fact and
i gt oo | netiin, have all the el
o o rnﬁl::t‘:;nﬁs '(\7;‘,97/:/@, you ave_ all the elements at
. 14

name from the days when ~ ‘\.‘:i{\ o work tO- dlngSI th.C Fer.

the Lord Mayor Rarge House S e e e - How important it is to choose

|

stood nearthis spot.

s =

Alt to Come
IT is a pleasant thing to ride
down the lane and feel
the warmth of the sun on the
back of your neck and the
mild stream of air running
over your hands. Winter may
bring its joys to the younger
and hardier generation who scorn the weather
and love the road, but I confess I prefer
the warmer seasons and the lazy delight of
browsing, Winter gave me some happy
little jaunts and many a welcome fireside
nook and I am grateful to my friends” and
the open character of the season, which never
chained me to an armchair for too long a
period 5 but when April laughs and frowns
on me I love the laughter and know the
frowns are only tantrums that will dissolve
into the sunshine of June and the‘lopg,
‘lingering days of beauty and "joyous
wanderings.

You need not be a cyclist to feel this
accustomed uplift when the sky is blue and
the sunssts golden ; a glance at the people
going to work shows the miracle of the
change on their faces ; but I submit because
a fellow rides a bicycle he feels enore deeply
the sense of well-being when he goes out
to mect and to revel in this change of
seasons, 1 have seen and enjoyed many
springs from the saddle of a bicycle, for
their coming marked for me and my
friends in the earlier years the time of week-
ending and, in their train, the thoughts of
holidays.

It is said by many folk that cycling is
hard work, out of date and even archaic;
but that is just impossible, when a reason-
ably fit fellow can wander off in silence to
the old places and soak his soul in beauty ;
or, if he feels so impelled, go to watch the
younger generation strenuously chasing
Father Time down the road. The hard work
is all nonsense, and cycling will never be out
of date for the simple reason that there is
nothing comparable to replace it

Time to Learn
I HAVE been charged on occasion with a
laughing, happy attitude towards the
pastime of cycling, as if that condition was
something to be almost -ashamed of. True,
the criticism has not come from practising
cyclists, but the fact that it has occurred,
and quite recently, is proof to me that the
pastime is still misunderstood by more people
than should be the case.

The fact that T am a happy cyclist is
merely a reflection of the joy I obtain from
‘the pastime, and I want to propagate that
pleasure in a simple manner and without
_exaggeration for the purpose of encouraging
other folk to try it out’ as a way of life,

the right bicycle and the degree

of time to perfect practice

Wayside Thoughts

By F. J. URRY, MBE

is far too little known, and many a bright
prospect of making life kindlier and merrier
by the inclusion of cycling among its interests
has been lost for want of sound advice in
choice and use in the early stages of riding.
We have to learn most things in life, and
cycling is no exception; but once acquired—
what a reward!

Too Little Known
HESE interests grow with you as you
grow old at the cycling ‘game. You
start” with the notion that the only thing
worth while is finding out how fast you can
travel under your own power and, almost
unconsciously, how good it is to feel the
pulse of that power. In mid-life you wilt a
little, and the slow-down steadily increases
with the years until with the help of the
kindly philosophy of nature you accept the
change and find new interests in the pursuit
of an old game, That is one of cycling’s
greatest satisfactions, that you can play it
to the very end of activity, retain your
interest in its sporting side by proxy, and
add a dozen .quietly sober but intensely
attractive things to its pursuit.

I have frequently said it is the most varied
game in the world, - and every passing week
I am proving that contention to myself, and
my great desire is to bring home the fact to
other- people. It is here that cycling propa-
ganda has failed; there is too much .racing
and too little discrimination in what the
pastime can mean to ordinary people who
love the country and all it connotes. These
are small things, the interests so happily

related to the pastime, but in total they add -

up to a great attraction, quite apart from
the health and exercise involved. They do
not hit the headlines, and the young folk do
not chatter about them because they do not
know, and in the full flush of their youthful
adventures do not want to know. But there
they are, the simple things that make life
worthy as one grows older, and they deserve
a testimony because they enrich personality
and add fragrance to living, Possibly you
may think this an exaggeration with a pur-
pose ; the purpose is there right enough, but
it is no exaggeration, but just a series of
experiences.

Close to the Bone

CLUB life is running into a bad time or
”  has already done so from the financial
point of view. It is a curious thing that

while we pay at least three times the pricé
for most things to-day—including pleasures
—how reluctant we are to foot the club bill
and make things a trifle easier for honorary
officials? Members expect the same service
as in the pre-war days ; indeed, most of the
present generation expect more in the way
of sporting events, and usually get their way,
often oblivious of the added expense. The
net result is that club finances as a general
rule are in a precarious state and are only
held above water by the older members
putting their foot down, or in some cases
the trade element helping the cripple to limp
along for a short time in the hope that cir-
cumstances will change. I do not think they
will greatly change in the matter of costs,
and I do think the old boys will become
tired of footing the bill, and the trade will
“also weary- of a condition of constant club
penury.

In my opinion, wisdom lies in facing the
cash position, or, alternatively,
increasing subscriptions to a
point to make ends meet, The
latter is far the better way, for
not only does it relieve
anxiety, but makes the club
independent of its richer
members’ pocket searchings
and of all outside influences. I know of
one club trying to run a very full programme
on a third more than its pre-war sub-
scription rate, and, of course, it is just
impossible; any more than any one of
us could exist comfortably or a third more
than our pre-war wages, The young folk
say they cannot afford to pay more, which
is nonsense, when you know their rates of pay
and the money they spend on _their bicycles
and equipment, If we want club life—and
I am all for it—we must be prepared to
pay for it, and the sooner that is fully
acknowledged “the better it will be for™
organised-cycling.

Coming Changes ? ,
A YOUNG reader, absorbed professionally
. in the road problems of to-day and no
doubt conscientiously endeavouring to find
solutions, takes me to task regarding a recent
paragraph I wrote on the question of roag
straightening, and defends the suggestion of
straight progress from place to place as a.
means of eliminating road accidents, or somt
of them, He is a firm advocate of higher
speeds on such highways as a means of more
widely separating the vehicles and so giving
a reduction to that form ¢f irritation and
frustration that is so fruitful- a cause of
accidents. He says that “our fine old high-
ways ” are a serious restriction on fast, cheap
transport, This is the modern outlook of
the commercial road user, and we, who
love our .roads as avenues to the country-
side and a delightful means of outdoor enjoy-
ment, are to be put in the strait-jacket of
commercial efficiency, and all the amenities
of travel, unless they relate to speed and
“cheap transport,” are to be destroyed, or
perhaps it would be more fair to say steadily
reduced. He also objects to my suggestion
that the road is carrying too many warning
signs, which so often seem to me to be an
excuse prior to -the accident, and after it
a ready -made intention to provide blame
for the road rather than its user, As I say
it is this modern outlook with the tremen-
dous power of the purse behind it, and no
single thought or sympathy for any type of
road user except the motorist. And yet the
great G.P. does most of the paying and up
to now has done it cheerfully, because, I like
to think, almost unconsciously it has pre-
served the beauty of Britain from the arid
despoliation of the ruled lines of highway.
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TRADE MARK

Self-Grip
WRENCH

Give yourself that extra hand you are always wishing for
—the Mole Self-Grip Wrench. This versatile tool can be
used as a vice, wrench, clamp, super-pliers and so on. It
tocks on to work with tremendous power, leaving both
hands free, yet can be released by just a flick of the centre
lever. Sturdy and compact, the Mole Wrench is a MUST

for all handymen and mechanics.
7-126
10-15-

Obtainable from your local Iron-
monger, Motor or Motorcycle
Accessory Dealer.

if any difficuity, write to (=

M-MOLE & SON-LTD-BIRMINGHAM:3
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FLUXITE

SOLDERING

FLUID

0 COMPANION
1oG$3£ ViORLD+ FAMOU
. .

: PAST

The standard sizes are :—
4 fluid ozs. 8 fluid ozs. 20 fluid ozs.
I Gall. Cans.

FLUXITE LTD.,

DRAGON WORKS, BERMONDSEY ST., LONDON, S.E.l.

STOP!

Pull up in time
by fitting

Fihrax
] BRAKE BLOCKS

You brake gently, but firmly with FIBRAX
brakes. The great thing is they are SURE in
emergency. And they spell S-A-F-E-T-Y
on the steepest gradients. For Steel rims,
Fibrax Black Blocks; for alloy rims, Soft
Red Blocks.

FOR SAFETYS SAKE
~FIT A4 SET WOW

FIBRAX LIMITED
2 Tudor Street, London, E.CA4.
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Yes, and you can colour them
yourself, too!  You’ll find
it so easy with Johnson
Photo Tints. Ordinary black
and white prints can be trans-
formed into vivid colours—
makes something really sur-
prising to show your friends !
You can obtain any desired
tone by blending the tints.
The smaller Johnson Photo
Colouring Outfit contains 9
small  bottles of normal
strength tints and a camel-
hair brush—every-

thing you want to fs
make. a start.  Price

There is also .a more expensive set consisting of {2 one
ounce bottles of triple strength tints with two camelhair 18/
brushes and two china palettes. Price 6

Full instructions are enclosed with each
set and individual tints can be replaced.

YUHNSONS;

THE WORLD FAMOUS MANUFACTURERS OF
PHOTOGRAPHIC CHEMICALS, APPARATUS
AND ACCESSORIES :

I Lonpon N.w.4.

Established {743

<

-
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Be independent of crowded buses and trains on your B.S.A.
These thoroughly dependable machines will carry you in
comfort, day in, day out, all the year round. They're econo-
mical too . . . you can pay for your B.S.A. with the fares you save,

Lead the way on your

Please send this coupon for Bicycle Catalogue to :
B.S.A. Cycles Ltd., 12 Waverley Works, Birmingham 10.
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Next time —Buy

EXCELENE

& T
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THE WORLD'S |
FINEST
LUBRICATING
oiL

. Next time, buy EXCELENE. It's made from the world’s finest
¢  lubricants and triple-filtered for extra penetration. In handy
7% and 4oz. cans, guaranteed leakproof, with two-way
spout. EXCELENE does every light lubricating job better.

THE HUMBER OIL CO. LTD. (Engineering Division) MARFLEET, HULL. ([G}

Commercial Subjects
‘klso courses for Universily Degrees, General Certificate of Education, B.Sc.Eng., A.f..Mech.E, L10.B,

POST THE GOUPON TGDAY FOR GUR

BROCHURE ON THE LATEST METHODS

OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Accountancy Commerclal Art & M.C.A. Licences Sanitation

Mdvertising Drawing Mechanlcal Engineering Secretaryshlp

Aeronautical Customs & Excise Officer ~ Motor Engineering Sheet Metal Work
Engineering Draughtsmanship Photography Shorthand & Typing

Automobile Economics P.M.6. Licences Sound Recording
Engineering Etectrical Englneering Police Structural Eng.

Banking Electronics Production Englneerlng Telecommunications

Book-keeping Fashlon Drawing Public Speaking Television

Building Heating & Ventilating Eng, ~ Radar Time & Motion Study

Business Management tndustrial Administration Radlo & Television Traging

Carpentry Journalism Servicing Welding

Chemistry Languages Radio Engineering Writing

Clvil Service Marine Engineering Refrigeration Works Management

Civil Engineering Mathematics Retail Shop Management  Workshop Practice

Salesmanship and many others,

= NE W n— : AD.C.A, A.CLS., AMBrithR.E., AM.LLA, City & Guilds Examinations, R.S.A. Certificates, efc.
| TiiE FracTica way | THE ADVANTAGES OF E.M.1. TRAINING
1 u
| ;gu_nl eqhuipment ;hus com- | % The teaching methods are planned to meet modern  covering all aspects of training is given to students
ining theory and practice ; " o ks
bt correct educational | industrial requirements. % We offer training in all before and after enrolment with us.
sequence, is equipment, . . R . 5 . 3
= specially prepared and de- : subjects which provide lucrative jobs or interesting POST THIS COUPON TODAY
RSl 4 : 3 :
I s&i:erserf{::i33:?'&';5?3,’%:3 I hobbies. * A tutor is personally allotted by name to
ision, Mechanics, Electricity, L . 5 oot
| E‘;:Egzhcsfncha::ll\?;tcae-—c;;f:':_;l | ensure private and individual tuition. * Free advice PE'“NT slendl;lgrl?ri'cl,lb;;a;o:l;:: ‘F':f:) Bookc:
otography, ommercia «Ble .
| A"r etc. —} OURSES FRO M £, PER M ON TH 43 Grove Park Road, London,W.4 Phone: Chiswick 44/7/8
[ T L e
NAME
ADDRESS

EM

ZIMS‘EM‘IPUTES

The only Postal College which is part
of a world-wide Industrial Organisation

SUBJECT(S) OF INTEREST
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x
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By ICARUS

Cheap Bulbs

. T. F. BEEBY, of Wallsend-on-Tyne,

says that, as one who sells a large
number of cycle bulbs each  season, the
remedy is to buy only well-known branded
makes. He says, “the so-called cheap bulbs
retailing at about 3d. each and sold by a
well-known store are a complete waste of
money.” The complaints I have received
about bulb failure in the main refer to
branded bulbs of the correct rating and I
-do not agree with my correspondent that
.«cheap bulbs are useless.. On occasions. I
have used them with satisfactory results.
Threepence is enough for a bulb anyway,
and there is no reason why a satisfactory
bulb should not be made for that sum.

Mr. Beeby says that the majority of

failures occur in the dynamo tail lamp
6 volts 0.4 amp. bulbs, due mainly to faulty
earthing of the lamp body. The idea of
using the frame as the second lead for earth
return is one of which I do not approve.
Wherever possible use twin wiring. I can-
not understand why dynamo makers know-
ing the trouble the single wire system gives
continue to use it just to save the cost of
another length of wire.

New B.L.R.C. National Secretary
R. R. FROOD-BARCLAY, of 117,
Hendon Lane, London, N.3, has been

m%‘pppinted‘ National Secretary of the British

eague of Racing Cyclists. Mr. Frood-
Barclay has been associated with the cycling
movement for many years and his experience,
I am certain, will be found of great value to
the League.

While I am dealing with League matters,
I am asked to state that the list of events
for the North London Section can be
obtained for 3d., plus postage, from Mr.
C. W. Messenger, of 1, Sheen Lane, S.W.14.
The hon..registrar of the section is Mr. T.
Saunders and the events secretary is Mr.
Messenger.

Adjustable Cranks
I\/IANY years ago Colonel Crompton
started an argument on the relative
merits of lopg and short cranks. He was in
favour of long cranks and the arguments
went on for months. Finally it was agreed
to put the arguments to practical tesi.
Crompton was to provide a racing team
mounted on machines with long cranks and
the opponents a team with short cranks.
They were to race against one another, the
winners to decide the point. Crompton,
however, started to niggle. He wanted the
riders tested by doctors before and after the
race and to have the riders vetted in rela-
tion to basal metabolism. Finally, the race

The Coventry Eagle
adjustable crank.

ﬂ‘rhe
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CRICCIETH ,North Wales: Looking across the fing bay fothe old castle. (3% cent). The town
ces due south, and 15 noted for its miladnessofan . . . . -

was called off. In point of fact, it would
have proved nothing since it would be
impossible to find two teams equally matched
in every particular. It would seem that
according to the laws of leverage less
power would be required for the long crank,
but whatever mechanical advantage accrues
can only be obtained at the expense of power
input. The legs have to travel a longer
distance with a long crank. In other words
more work must be put in.

Some manufacturers in the early part of
the century manufactured bicycles with
adjustable cranks and I show one below. It
was fitted to the Royal Eagle made by-the
Coventry Eagle Motor Cycle Co., and is
illustrated in their 1899 catalogue. It will be
seen that is is telescopic “ so that our friends
may have the advantage of testing cranks of
various lengths and deciding which sizes
they consider most suitable to their height
and build.” The cranks could be varied
from 6lin. to 9in. The Royal Eagle
machine to which it was fitted had a frame
specially designed to give an extended wheel
base and a higher bottom bracket position,
affording the necessary ground and front
wheel clearance in connection with the length
and play of the crank. The machine had a
9in, gear. ,

In the course of the years, however, experi-
ence taught that a 6%in. crank satisfied most
needs, and it is almost standard to-day,
although sometimes 7in. cranks are fitted.

B.L.R.C. Handbaok

THE B.LR.C. Programme and Rule Book
for 1954 has just been published at

1s. 6d. Copies are available from W.

Thompson, 25, Chesterfield Road, Sheffield

8.

The Late ]J. Dudley Daymond

I DEPLORE the passing of my old friend
Dudley Daymond. at the age of 74 on

February 21st. Daymond was an R.R.A.

timekeeper and for many years a member

of the Bath Road Cycling Club Ltd. He

was at one time holder of the London-

Brighton Cycling Record at 6h. 19m. 48s.
He was a member of the Roadfarers’ Club,
the Tricycle Association and many other
cycling organisations.

He resigned from the Bath Road Cycling
Club Lid. at the same time as many other
members, including the late W. James (who
was the sole surviving founder member at
the time), in the carly forties became he was
dissatisfied with the actions of certain
members.

Club Nantes
CANNOT the R'T.T.C. do something to
add dignity to the names of cycling
clubs ? The general tendency to-day in
some districts is” to adopf slang titles, such
as “ Buckshee Wheelers,” “ San Fairy Ann”
and similar names.” Some clubs are named
after pubs, and others after strcets. The
R.T.T.C. .could. refuse affiliation until the
title was changed. -The names I have quoted
are cheapjack and do not suggest that they
can be taken seriously.

N.C.U. Changes ?
HE financial straits of the N.C.U. are
responsible for the suggestions made
by the executive committee that major
changes should be made in the management
and these suggestions have been put to the
A.G.M. of the general council: The main
suggestion is that five standing committees
should be replaced by two—a financial and
a general purposs committee and a racing
committee, These would replace the finan-
cial management, legal and parliamentary,
touring, racing and records -and massed-start
committees. It is unfortunately the case in
cycling sport that all clubs are overweighted
with committees and each committee 1s in
itself too large. In a multitude of cycling
counsellors there is not wisdom, only
intrigue, cliques and factions spreading
poison and dissension. No man should be
allowed to serve on more than one com-
mittee for it is impossible with plurality of
office to preserve the secrets of each com-
mittee. The large numbers and committees
and committeemen have between them been
responsible for the cumbrous and unwieldy
rules which control cycle sport.

'REFRESHER COURSE
IN MATHEMATICS
By F. 3. CAMM
8/6, by post 9/«
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A= far boow .

Smiles and Tears

PRIL gives us both, and the kindly
shower of rain which leaves its spark-
ling raindrops on the green hedgerow is soon
followed by a burst of sunshme, and all the
world of Nature is singing.’It-is a good
month, and none better for, a ride throvgh
the scented lanes and out into the heart of
the countryside. There are shy. primroses
in the dell and on the railway-cutting bank,
and the wallflowers in the cottage gardens
throw off a wondrous scent.: If one searches
diligently in the-banks' of.the hedges there
are purple and white ~wild- violets hiding
modestly in the tangled green growth which
is becoming more luxuriant every day. Yes,
it is a month of smile, and the sweet har-
binger of all the springtime glories to come.
It is the month of the singing birds;
quite early in the morning the chaffinch sings
merrily from the bough of the gnarled apple
tree in the orchard, and all day long the
cuckoo sends out his monotonous note. In
my part of the world he generally arrives
about the sixteenth of the month, to be with
us until late July or early August. Blue skies,
the song of a million birds, the fresh green
of the hedges and trees—what better lure
can the cyclist ask for to entice him out on
to the winding immemorial road?

Lure of  Lichfield

A LITTLE city is this cathedral city of
St. Chad, but how full of beauty and

romance! © St. Chad, who here founded the

diocese of Mercia"in A.D. 669, was a Saxon *

known in his own day as ¢ Ceadda.” "The
present cathedral, built of a light red sand-
stone of a dehcate bluish tint, i1s by common

Riber Castle seek Fom the
~ Hewguts of Abraliam with the
erwent and the fond” lsfmg

censent styled “The Lady
of Cathedrals,” and .is of an
airy grace, due partly to- its
three lofty tapering stone
== spires—one central and two
at the .west front. The
cathedral belongs chiefly 0
the early English and Decor-

ated periods of Gothic archi-
tecture .of the 14th and
_  15th centuries.  Lichfield

Cathedral had its full share
of troubles during the Civil
War when, with the sur-
rounding Close, it was forti-
fied and held for the King.
The little city itself declared
for Parliament. The -fortified
Close was surrendered in
1643, again taken, and
finally surrendered in 1646.
Lichfield was the birth-
place of Dr. Samuel Johnson,
and the old house in which
he was born bears a tablet,
and is now maintained as a
Johnson ‘Museum. A little
city to linger in and love.

Those Inan Signs
“OME recent commments of

unusual inn signs® brought
me quite a little batch of
- interesting letters from riders

who, like myself, make a
study of inns and their signs. The ancient

inn is not only found in some ‘quiet county -

town or in some secluded narrow country
lane, but can be found nestling among the
factories and warehouses of a great city ; it
can be found at the lonely turnpike corner
on some . desolate heath—and, as one good
correspondent tclls me, it can be found in
the modern suburb of a great city. “ The Lad
in the Lane ” is an ancient inn, now modern-
ised, which exists in Bromford Lane, Erding-
ton, on the outskirts of busy’ Birmingham. 1

gather that the proper name of this inn is °

“The Green Man "—but it still goes by the
more friend1y name of “The Lad in the
Lane.” It has been a licensed house for
many cemurles, and I am glad to add it to
my growing list of old and romantic inns,
I am afraid that when some enterprising
modern brewer takes over an old inn he
smothers it with “ amenities,” but romance
lingers still in spite of chromium-plated fit-
ments and cocktail bars, and it is hard to
kill the old-age spirit of an inn which has
weathered the centuries and has its origin in
the misty past.

A Veteran Rider ' ? [ and a Veteran Bike

MET the old man riding out of a farm
gateway, closed the gate for him and

fell to chatting. Hale and hearty, and pink
of cheek was this old farmworker who in-
formed me, as we talked, that he had begun
work on a farm at the age of nine, and had
never been anything else than an agricultural
labourer ; but what . a fine and skilled old
man of the farms and fields! Eighty-onc
years of age, and still doing a full day’s
honest work. . His bike? . That was
a veteran, too, and the old man ‘informed

»J. mine about -quaint and -
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me that he had been riding it for well over
20 years. ' Now, I am constantly coming’
across ancient bikes which are still doing yeo-
man_service, and their number and condi-
tion is a great tribute to the superb crafts-
manship of the British cycle builder. Inci-
dentally, British-built bicycles are being
ridden in more than 120 countries, and surely
no industry “ carries the flag ” more proudly
and effectively than the cycle industry, with
its honesty of manufacture, its flair for colour,
and its constant iinprovement in design.

The general public are taking advantage
of these design improvements too, and dyna-
mos, speed gears and light-sided tyres are
being . fitted 1o cycles in ever-increasing
numbers.

A Cycling Diary -
IT is great fun keeping a diary of one’s cycle
trips and tours! . I have had the “ diary
habit” for many years, and in consequence
have a wonderful record of happy rndmg,
with useful notes on places and scenes, curio-
sities of the roadside, old inns, old churches
and cathedrals. When the summer season is
over I can, on a winter’s mght,,take out the
records and live again those joyous tours in
the countryside. 1 commend ‘the habit to
every cyclist: it adds. to the joy and interest
of cycling, and in my own case I find my
diaries of great help. when _planning a tour.
Some day, maybe, I shall assemble my rough
and haphazard notes into book form and pos-
sess a -permanent record of innumerable
happy rides in many shires; -of pleasant
sojourns in many villages and towns; of
golden hours amid the romantic scenes of
beautiful Britain.

- A~ Saxén Church

HERE are not many genuine Saxon
churches left in our land, but I am
reminded by a correspondent of the famous
one at Bradford-on-Avon, in Wiltshire. - Now
I have happy memories of Bradford-on- Avon,
and indeed of Wiltshire generally. It is a
county I love for many reasons ;I love, the
graceful spire of Salisbury Cathedral I love
the unsurpassed thatched cottages, and “the
rolling expanse of Salisbury Plain and- the
dim romance of Stonehenge. But to get back

to our little Saxon church at Bradford-on-

Avon. Tt was built in A.D. 705 by Aldhelm,

Bishop of Sherborne, and is a wonderful

. example of Saxon ecclesiastical architecturé.
- g
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‘“ZYTO” B.G.S.C. LATHES SRl i TATHE WlE

*x Accurate & Dependable *
* NOW MADE 121" 16" BETWEEN CENTRES *

Cash Price 28/ I/o or first payment of £7/1/0 balance

payable over 12 or |8 months.
THE “ZYTO (2" LATHE

Height of centres o . 3fin.
Distance between centres A . o 121 in,
Height from gap . . ... 4}in.
Height from Saddle g 2 in.

Guide Screw  ° . 8 o ... 8T.PL
Headstock Mandrel Admit e ol f in.
Tailstock Barrel Admit ... . L gin.
Headstock Pulley, 3-speed i & ? in. flacbeit
Faceplate, dia. .. 6in. ‘
Qverall tength of Lathe . 30 in.
Change Wheels : 20, 25 30, 35 40 45 50 55 60 65. }

Back Geared Guards and Change W heels, together with
Catch Plate and Finished Back Ptate for Chuck are all
inctuded.

3 Stock List of

THE “ZYTO 16 LATHE Weod and Metal
oRs work machinery
Height of centres ... . | . 3fin. Post Free.
Distance between centres Vel 16 in.
Height from gap ... 2 . A4pin,
Height from Saddle | ] . 2in.
Guide Screw ... 8 T.P.L
Headstock Mandrel Admlt g in.
Tailstock Barrel Admit ... . 3in.
Headstock Pulley, 3-speed } in. flatbelt
Faceplate, dia. 5 8 in.
Overall length of Lathe . 34in.
Change Wheels : 20, 25 30, 35, 40 45, 50, 55, 60,
65.

Complete Gear Guard. Extra long Com-
pound Stide rest. Gear Chart included.

Cash Price 35/'5/0

or first payment of £9/15/0
balance payable over 12 months.

S. TYZACK & SON LTD 5 45 & 515, 0Lp STAEET, LoNDOW, £
12~ 1 UNIVERSAL WOODWORKER "G e s e

FITMENTS AND

ACCESSORIES TO
SUIT ALL LATHES

LONG HOLE BORING
MADE EASY. Boring
attachment and long
drill  to suit ANY
LATHE.

TURNING TOOLS.
Set of six 18 in. overall.
Beautiful handles.

Not to be confused
with some of the short
turning tools usually
supplied.

BROOK ELECTRIC
MOTORS. 1/3rd, 4 and
I H.P. (speeds 1,450 or
2,800 R.P.M.).

WOODSCREW
CHUCKS.

DRIVING CENTRES
No. 1 Morse Taper.
Highly recommended.

MOULDING CUTTER
HEADS, Wobble Saws,
etc.

Send stamp for illustrated brochures :

CORONET TOOL CO., 8, MANSFIELD ROAD, DERBY.

¢ Practical Mechanics ' Advice Bureau. COUPON
This coupon is available until April 30th, 1954, and must be
attached to all letters containing queries, together wnh 6d. Postal
Order. A stamped, addressed envelope must also be enclosed.
Practical Mechanics. April, 1954,
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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

Elec, Draughtsmanship
Machine .
Automobile o
Structural .

R/F Concrete -
Structural Engineering
Mathematics (all stages)
Radio Technology
Telecommunications
Wiring & Installation

132- PAGE BOOK FREE/
SEND FOR YOUR COPY|

This remarkable FREE GUIDE expiains :

MANY INTERESTING COURSES

%  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.

Engineering Inspection Television

Metallurgy Radio Servicing r 0 5[[[6‘7 rkaM ,,

Refrigeratit;n gen. Elec. %::iiineering

Welding (all branches) enerators otors '

Maintenance Engineering Generation& Supply A.M.l.MECh.E., A.M.LM.1.,

ISgam Engi%e 'll"echlnology Aircx;;zft Mainten. Licences A.M.Brit.l.R.E., A.M.|.P.E.,

.C. Engine Technology Aerodynamics

Diesel Engine Technology Electrical Design A.M.l.c.E., A.M.I.Struct.E.,
Ordnance Survey Dr'ship AM.LMun.E,  M.RSan.l,

AM.LED,, A.F.R.Ae.S.,

BUILDING AND STRUCTURAL London B.Sc., Degrees.

L.1.0.B. A.LA.S. A.R.San.l M.R.San.l

A.M.ILSanE. A.ALP.A LABSS. ARLCS.  Fully guaranteed posial courses for
Building Construction Builders’ Quantities all the above and many other
Costs & Accounts Carpentry & Joinery examinations and careers.  Fully

described in the New Free Guide

Surveying & Levelling
Clerk of Works
Quantity Surveying

Building Inspector
Building Draughtsmanship
Heating and Ventilating

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS—OR NO FEE

GENERAL, LOCAL GOVERNMENT, ETC.

Gen. Cert. of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher School Attendance Officer
Metalwork Teacher Sanitary Inspector
Housing Manager (A .LLHsg.' Civil Service Exams

Common, Prelim. Exam
A.C.LS,, A.C.C.S.
A.C.W.A. (Costing)

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

BECOME A DRAUGHTSMAN—LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of
Engmeermg 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.

mmﬁﬂm Free Coupon

: NATIONAL INSTITUTE OF ENGINEERING

"OVER SIXTY YEARS OF NOW AND

* * (Dept. 29), 148-150, Holborm, London, E.C.1. &
CONTINUOUS 3 %
! S UC_CESS Please Forward your Free Guide to ® ALL SET FOR 2
NAME ...oiiiiiiiiiiniiiiieiieieaieeae e iieeae
ADDRESS ...ooiiiiiiiiiieiieieeeeeaees

NATIONAL INSTITUTE OF ENGINEERING

(Dept. 29)
148, HOLBORN, LONDON, E.C.]

SOUTH AFRICA : ELS.A., P.O. BOX NO. 8417 JOHANNESBURG

My general interest is in : (1) ENGINEERING .
(z) AERO (3) RADIO (4) BUILDING e branches in sohioh
(5) MUNICIPAL WORK you are interested.)

The subject of examination in which I am especially interested is

To be filled in where you already have a specfal preference.
(13d stamp only required if unsealed envelope used.)

FOUNDED [885 - FOREMOST TODAY




