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'FACE THE FACTS . . .

Ask yourself these questions: Could | be
making fuller use of my abilities ? Holding down
a better job? Earning better money ? If the
answers are ‘yes,” then face the position
squarely. And do something about it—before
it’s too late !

ADVERTISING
General Advertising, Copywriting, Retail & Departmental
Store, Layout & Typography, Market Research.
EXAMS, Joint Inter., A.A. & I.P.A, Finals.

ART

Oil & Water Folour, Commercial lllustrating, Figure
Drawing, Lettering.

BUILDING
Architecture, Clerk of Works, Building Construction,
Bricklaying, Quantity Surveying, Specifications, Heating &
Ventilation, Woodworking.
EXAMS.R.I.BA,R.I.CS,1.O.5,L.1.O.B, Inst. Clk. of Wks,

CIVIL ENGINEERING
Highway Engineering, Structural Engineering, Concrete
Engineering.
EXAMS. I.C.E,, |.Struct.E.

COMMERCE
Book-keeping, Accountancy, Office Training, Costing,
Secretaryship, Shorthand & Typewriting, Computer
Programming, Storekeeping.
EXAMS. I.CW.A, C.ILS, C.CS, AC.C.A, Inst. Bkkeepers.

DRAUGHTSMANSHIP

Architectural, Mechanical, Maths. & Machine Drawing,
Drawing Office Practice, Structural Drawing.

ELECTRONICS

industrial Electronics, Computers & Maintenance.

FARMING
Arable & Livestock, Farm Machinery Maintenance, Pig &
Poultry Keeping, Smaliholding.

FIRE ENGINEERING

EXAMS. Instn. of Fire Engrs., Fire Service Promotion.

GENERAL EDUCATION
Good English, Foreign Languages.
EXAMS, G.C.E., Subjects at Ordinary or Advanced Level.

HORTICULTURE
Complete Gardening, Flower & Vegetable Growing,
Fruit Growing. ‘
EXAMS. R.H.S. General.

MANAGEMENT
Business Management, Hotel Management, Office Manage-
ment, Industrial Management, Personnel Management,
Work Study, Foremanship.
EXAMS. Br. Inst. of Mangmt. Inter., Final & Cert. in
Foremanship.

MECHANICAL & MOTOR ENGINEERING
Engineering Mathematics, Diesel Engines and Locomotives,
Production Engineering, Maintenance Engineering, Inspec-
tion, Workshop Practice, Welding, Refrigeration, Motor
Mechanics, Running & Maintenance (many other subjects).
EXAMS, I.Mech.E,, Soc. of Engrs., Cert in Foremanship,
C. & G. Cert. in Machine Shop Eng.

PHOTOGRAPHY
Practical Photography.
EXAM- PD.A.

POLICE
EXAM, Police Entrance.

RADIO, T.V. & ELECTRICAL
Radio Servicing & Engineering, T.V. Servicing & Engineering,
Radio Construction (with kits), Electricians, lllumination

i Engineering, Basic-Electrical Work.
T T T\ F/LL IN THIS COUPON TODAY || EXAMS. Britl.RE. Soc. of Engrs., C. & G. Certs. for
Telecom. Technicians, Radio Amateurs, Radio Servicing
l (RTEB), Elec. Engrg. Practice, Electrical Installtns.

' SELLING
INTERNATIONAL CORRESPONDENCE SCHOOLS I Commercial Travellers, Sales Management; Retail Selling.
(Dept. 169), Intertext House, Parkgate Road, London, S.W.II. l

MAKE YOUR DECISION

Once you are determined to succeed—and
have decided to take action—nothing can
stop you. But you need guidance. With the
help of I.C.S. training you can reach the top
faster and stay there longer.

TRAIN WITH LC.S.

I.C.S. tuition is expert yet simple to follow,
covers hundreds of Courses yet is completely
Individual. You work at home, as a ‘class of
one,” in your own spare-time. And you set
your own pace. This is the way |.C.S. have
coached many hundreds of thousands to
success, They can do the same for YOU !

The many subjects which 1.C.S. teach are listed on
the right. Complete the coupon below and post it
off to us today. In return, we will send you a FREE
BOOK with full details — without obligation.

EXAMS. 1.S.M.A,, U.C.T.A.
WRITING FOR PROFIT
' Short Story Writing, Free-Lance Journalism.

l MANY OTHER SUBJECTS INCLUDING

Industrial Instrumentation, Petroleum Production,
Textiles, Dressmaking, etc.

Please send me FREE BOOK 0N.....cvvvvieinininiiicinenns e oo s ol SERTIRE = BTSSRI o T

LEARN-AS-YOU-BUILD PRACTICAL RADIO COURSE.
Build your own 4-valve T.R.F. and S-valve superhet radio receiver
Signal Generator and High-quality Multi-tester.

OCCUPATION........oeerveenninnnnnn EEO0IIE ooc - >ooon i SV, s S e eSS o s ,..8.60...

PERSONAL CALLERS welcome at the I.C.S. Information
Examination Students are coached until successful

Bureau, 73 Kingsway, London, W.C.2.

C—‘, the worlds largest correspondence school
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No. 1200

Three dozen Assorted
Light Expansion Springs,
suitable for carburettor
control, etc. 13/6.

Three dozen Assorted
Light Compression
Springs. 17 to 4 long,
22 to 18 SW.G, ¥ to
}” diam. 6/6.

Three dozen Assorted 17
to 4” long, }” to §” diam.,
19G to 15G. 5/6.

No. 1217. One gross
kssorted Springs. A complete
{arage Service Kit. 42/- each.

I gross Assorted, " to
” diam., 1” to 24 long,
7t0 19S.W.G. 15/-.

No. 753

Three dozen Assorted
Light Expansion }* to }”
diam., 2° to 6" long, 22to
18 S.W.G. 10/6.

Fine Expansion Sgrings.
1 gross Assorted §* to §”
diam., §* to 2 long, 27 to
20 S.W.G. 15/-.

Cut production costs with
Terry's Wire Circlips. We
can supply immediately
fromstock—from}”to §”.

Looking for good Hose
Clips? Send for a Sample
of Terry’s Security Worm
Drive Hose Clip and
price list.

The Pistol you’ll

be proud

*
*

to own!

AIR PISTOL

v High Accuracy

469

We know exactly how difficult it is
to find springs for experimental
work . . . we’ve been making quality
springs for over 100 years. So, we
confidently offer you our excellent
range of small boxed assortments
which covers a very wide range.

We can only show a few boxes. Send
us a p.c. for our full list. If ever you
are stuck with a spring problem let
our Research Department put their
long experience at your disposal.

Have you a presswork problem ?

If so, the help of our Design Staff is
yours for the asking.

TERRYS

Jor SPRINGS

Really interested in Springs?*‘Spring
Design and Calculations* 9th
Edition tells ali—post free 12/6.

HERBERT TERRY&SONS LTD.
Redditch, Worcs.

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

and Hitting Power
Perfect Balance
Robust Construction
Ideal for teaching elements of shooting, these
pistols will give-endless pleasure to both young and

old. Their accuracy and efficiency, typical of all
makes. them the finest Air

Webley

Products,

Pistols in the world.

Send for detailed Catalogue

WEBLEY & SCOTT LTD.

28 Park Lane, Handsworth, Birmingham 21. Tel: West Bromwich 2821
One of the Windsor Group of Companies

! JOHNSONS

OF HENDON LTD

Correct exposure
a glance &

%\ ,,,;

fagg ogton [0y

Coge M d? Tyt g tio v
R w:z:'g P

g -
AT et :

Simply “dial” subject, light value,

weather, and film speed, then see

at a glance the correct exposure for

all lighting conditions. The Standard Daylight

| Calculator provides for use of filters, and the
appropriate exposure value, for use with the

| latest types of shutters, is also indicated.

Also available:—
Colour and Cine calculator
Artificial Light calculator
Flash calculator—

oniv /6

FOR CONFIDENCE
IN PHOTOGRAPHY
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NO WOODWORKING ALTERATIONS
@ PERMANENT IN POWER—WILL NOT
FATIGUE OR FALL
@ SELF-ALIGNING  FLOATING MAGNET
@ NOWORKING PARTS TO OIL OR SERVICE
@ ALUMINIUM CASING & PLATED KEEPER
AVOID RUST

No. 870 Foruse on kitchen or bathroom cabinets
and cupboard doors Price 3/3 each

No.871 For use on heavier hinged or sliding
doors Price 4/3 each

I%OR CATCH

NEWNES PRACTICAL MECHANICS

Made by James Neill & Co. (Sheffield) Ltd.

and obtainable from all tool distributors

o)

DO-IT-YOURSELF |

TRAINING TECHNIQUE

i RADIO s ELECTRON/ICS

EW:

You LEARN while you BUILD...

SIMPLE.. PRACTICAL ...FASCI/INATING ...
thNOUNClNG—afr.er many years of highly successful operation

the U.S.A. and in Europe — the latest system in home
training in electronics s now introduced by an entirely
new British training organisation. AT LAST — a compre-
hensive and simple way of learning — by practical means—the
basic prlnclples of radio and electronics, with a minimum of
theory. YOU LEARN BY BUILDING actual equipment with
the components and parts which we send you. You
advance by simple steps using high quality equipment
and performing a whole series of lnterestlng and instruc-
t.lve experiments. No mathematics! INSTRUCTION

'ANUALS and our teaching staff employ the latest
Lechnlques for showing clearly how radio works in a
practical and interesting manner. You really have fun
whilst learning ! And you end by possessing a first rate ptece
of home equipment with the full knowledge of how it oper-
ates and — very important —how to service and maintain it
afterwards. A full library of magnificent illustrated text ,
})é)_%ks are]}_l.xclu&ed Eistth ttlllw Eo#brsles. IN ﬁACT rorttlhe 'hDi)- =
oursel{’ enthusiast, the hobbyist, or those wanting help

with thelr radio career training, or to set up their own full L[]Ts ﬂF INSTRUE'"VE l
{r part-time servicing business—then this new and exciting I

nstructional system is exactly what is needed and it can all
be provided at very moderate cost. Easy payments available,
Post the coupon now, for full detalis. There is no obligation.

BUILD YOUR OWN @ RADIO EQUIPMENT ’
No Mathemarics! |

® HI-FI INSTALLATION

® TEST GEAR
y [ o e aves —— ¢
- I To: RADIOSTRUCTOR, (Dept. G38),
£l 40 Rustell Street, Reading Berks.
e I Piease send brochure, without obligation, to

eme- BLOCK
Address CAPS. l
PLEASE I
(809) We do not employ representatives 8-60 I
l.—— ]

RADIOSTRUCTOR

BRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATION

August, 1960

SCOUT TELESCOPES. 25 x 50. Three draw. Weight 2 Ib. Used, £7/10/-. Brand
new, £9. 50X eyepieces, 27/6. 75X ditto, 50/-. Astro-Terr, kits to fit above, 3-power
to 60X, 50/, 6-power to 120X, £4/7/6. VARIABLE POWER TELESCOPES.
7-15X, 2in. O.G. Weight 10 Ib., Used, £3/15/-. As new, £4/10/-. Ditto 7-21X. 2in.
O.G, Used, £4/10/-. As new, £6/10/-, TELESCOPE KITS. Astro type, 45mm. X
20in. Achro O.G. Tube to suit, l{in. Keplar focusing eyepiece, 32/6. Terrestrial ditto
plus erecting eyepiece, 49/-. PROJECTOR KITS. 3Smm.-2{. 500 wate results
from 100 watt lamp. Perfect definition. From 38/-. Also enlarger kits. See our lists
for details, DOZALL LENS. Ex-gov. Suit any camera. Telephoto, micro, pro-
jection, enlarging, stereo. 2 X 2 viewers, etc., etc., 55/- ea. Full details free on request.
NEW VARIO SHUTTERS. 25, 75 and 200 and B. Iris /45 to 22. Flash and cable
release sockets, 12/6 ea. Ammeter, 6in. switch-board type. A.C.-D.C. 15, 30 or S0
amps. 35/- ea. Cost £8/10/-, new and boxed. 600 available, individually boxed for
export. MIRROR TYPE VIEWERS for 2 x 2, Perfection, Plans 1/-ea. RECORD-
ING CAMERAS. Mk. lll. 16mm. 25ft. loading. F/1:9 bloomed lens with iris to
16'2 or 16 f.p.s. Variable speed shutter. Footage indicator. in near new condition
with one magazine, £3/15/- ea. Brand new and boxed, £4/15/- ea. Spare magazines,
7/6 ea. Can also be supplied with through the lens reflex viewer at £8/10/-.} FUEL
PUMPS. Ex-R.A.F. 24v. D.C. 400 g.p.h. 50/-, 600 55/-, 800 60/-, 1,000 £6/10/-.
Will work O.K. on 12v. compressors. Ex-R.AF. Piston type or Rotary Vane. State
which. 35/- ea. DIAL SIGHTS. Optical experimentor’s delight. Geared heads,
3-60 degree divided circles, lenses, prisms, etc. Used, 35/- ea. Ditto tested, perfect,
55/~ CHART BOARDS (DRAWING). 3lin. sq. X #in. Battened back. WIth
canvas cover and case. Near new condltion. 30/- ea. BRASS RULES, ETC., IN-
CLUDED AS FREE GIFT. RIFLE SIGHTS No. 42. 3X. Near new, 50/- ea.
Used, 35/- ea. No. 32 with E. & W. adjust. Near new, £5/15/-~. Used, £3/15/-. LIQUID
PRISMATIC COMPASSES. 55/- ea. Cost £13. VARIABLE POWER EYE-
PIECES. {in. x %in. R.AS. thread. For use with 6in. tube, £4/5/- ea. Ditto §in. X
}in., complete with draw-tube, £4/5/- ea. HIGH SPEED RELAYS. S.P.D.T.
Platinum contacts. Operate on less than | mA. at l{v,, 5/- ea. POLARISED SPEC-
TACLES. 6/6 ea. "HOW TO USE EX-GOV. LENSES AND PRISMS.” | and 2. 2/6 ea.
Eight page list free for S.A.E.

H. W. ENGLISH

469, RAYLEIGH ROAD. HUTTON. BRENTWOOD
ESSEX

NYLON - P.T.F.E.

Rod, Bar, Sheet, Tube, Strip, Wire

No quantity too small - List on application

BRASS ° COPPER * LIGHT ALLOYS
ALUMINIUM - BRONZE

H. ROLLET & CO. LTD.

6, CHESHAM PLACE, LONDON, SW.l
BELgravia 4300

Also at LIVERPOOL LEEDS MANCHESTER BIRMINGHAM

cenume RAF I2 Vour BATTI [ﬂES'

AM!R/OA/V NAVAL PATTERN

2\ EXTRA WIDE ANGLE

TOP GRADE x 6 (1nsiog
1) TOPMAKES EXIDE OLDHAM Ere, 06
A really fan- PRISMATICS
aain? offert ‘;gi;mrommc:
Worth & I £22°10

t least.

a 4 EPOSIT Super lightweight.
TOP GRADE—highest Io B L p

2 1Ibs.

quality post-war stock
in original manufacturer’s scaled crates.
New seals unbroken, NOT rejects. A
snappy_burst into action on coldest morn-
ings. Size, suitable for most cars, 10”
long x 5” wide x 84" high approx. Un-
spillable filler caps. Unbreakable plastic
body. Plastic dusiproof terminal caps.
Detachable carrying handie, Ready for
charging and filling. Only 59/6, carr. 10/-,
or sent for £1 dep. plus 10/- carr. and
crate, bal. 6 mthly payments, 7/6. Money
back guarantee. Lists tents.

pprox.

Wide viewing, sharpness never experienced
before. 11 x 63 Naval pattern binoculars
will never be surpassed. G* 1[ ced 10 years.
Previous experience completc y outdatcd by
fantastic performance. E DOES
NOT MATTER. Ccmrc focus and indivi-
dual eyepiece. Bloomed lenses, £22.10. 0 or
10/- dep., bal. 18 fintly. pyts. 28/2, Ca

with leather sling, sent on approval, 30/-
extra. Also Canadian Naval Bausch &
Lomb designs 6 x 30 & Taylor Hobson
£8.19.6. Lists, binoculars. Terms,

H EADQUARTER and {(?JENERAL SUPPLIES £TD.

(Dept. PMC/58)

196-200,
London, S.E.s. g8

Coldharbour Lane,
Opent all day

Loughborough
p.m.

Junct.,

Saturday, 1 Wednesday.
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MULTI-HEAT BLOWER UNIT

HERE'S SOMETHING REALLY EXCITING FOR THE PRACTICAL MECHANIC
A compact Mains Blower Unit all ready for fitting into your own casing or ducting
Enabling you to construct ; Clothes Drying Cabinets, Forced Draught Convector
Heaters, Fan Cooling for Warm Weather, Greenhouse Heaters and Ventilators ;
all at a fraction of the cost of factured equivalent:

The unit comprises a top quality shaded pole motor of superb precision operating
at a speed of 2,600 r.p.m., with a consumption of 18 watts. The rotor is die cast
with a precision ground spindie in *‘ Oilite * bearings which are self aligning.

The Heater Unit consists of dual spirals which enables loadings of 1 or 2 kW. to be
used. The 3-bladed fan is of the very latest aero-dynamic design and displaces 280
cubic feet per minute. A small resistance is incorporated in the motor circuit which
allows the fan to run at half speed. This feature together with the dual eclements
allows of six different temperatures. Send us a 4d. stamp for details or we wil} send

on 7 days’ approval against remittance.

PRICE : £4/15/3. Carriage & Packing: 3/3.
THE TECHNICAL SERVICES CO.,, BANSTEAD, SURREY

For other items, Heater Cables, etc., send 6d. for Catalogue.

PRACTICAL MECHANICS

—TAKE UP PELMANISM—

For Successful Living

471

ELMANISM is beneficial in
X all the affairs of life. That is
its outstanding recommendation to
those who wish to make the best
of themselves in their occupations,
in their social and cultural relations
and in their recreations.

Every line written in the Pelman
Course is directly applicable to
some aspect of human life and
conduct. The intention of every
word in the Course is to make
clear to men and women the means
by which they can develop their
powers to the fullest extent so that
they can live more happily and be
more successful—so that, on the
one hand, they will make and use
occasions for profit and advantage
and, on the other hand, be at ease
in any company. Both conditions
are necessary to complete self-
respect and a full life.

Personal and Individual

Pelmanists are not left to make
the applications themselves. An
experienced and sympathetic in-
structional staff shows them, in
exact detail, how to apply the
principles of Pelmanism to their
own circumstances and aspirations.
Thus every Pelman Course is an
individual Course.

The books are printed in a
handy pocket-size enabling you to
study them when travelling or in
spare moments during the day.

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

29 " NOW ONLY 18
' gns gns

COMPLETE TAPE RECORDER
UNREPEATABLE VALUE

FAMOUS MANUFACTURER. Huge
purchase allows us to offer at this amaz-
ing price. Beautifully styled, rexine
covered cabinets. Colours: RED, GREY,
BLACK. Storage space for 4 tapes, Mike,
Lead. Incorporating the new B.S.R.
Tape Deck. LOOK AT THESE EXPEN-
SIVE FEATURES. Controls. Record/
Playback switch and rewind with inter-
locking device to prevent accidental
erasure. Tone and volume controls.
Superimpose and electronic eye. Ample
power output 3'5 watts. Small overall
size 144" x 144" x 74", Light weight, only
21 ibs. Playing time—Il3 hours. 53"
standard tape. Microphone 27/6 extra.
Tapes 19/9 Terms available. Carr,, Ins,,
12/6.

OR TERMS

A.C. OR UNIVERSAL MAINS.
5 valve octal superhet. 3 w/band receiver.
In attractive polished cabinet. Dimen-
sions 93" x 184" x 113", Carr. and Ins. 4/6.

CHASSIS, 1/-. 6 or 8 valve latest type,
midget valve design for A.M. or F.M.
Brand new. Cadmium plated. Size:
124" x 74" x23". Post and packing 1/9.
4 for 4/, P. & P. 3/-. 12 for 10/, carr. 5/-.

DUKE & CO. (Dept. H.8)
{(LONDON) LTD,,

621/3 Romford Road, Manor Park, E.I12.
tLF 6001/3. SEND FOR FREE CATALOGUE.

as )

8,

For further details write to:—

BASSETT

m
"%"-h
()

< :_'._.-:_-.'
-LOW

Make tracks for
your Garden. ..

And make them now with dry,
sunshiny days ahead and the long
light evenings of summer. What
are your materials? Track
parts, a few lengths of wood, a
pound or so of mixed sand and
cement and whatever else your
ingenuity may suggest. So easy
is it to begin this boundless,
fascinating hobby. And what
an attraction it will be, and how
your friends will admire it!
There's twice the interest in a
garden that is served by a real
live working railway.

KE LTD.

21, Kingswell Street, Northampton

Manchester: 18, Corporation Street !

London: 112 High Holborn, W.C.I

GAMA

It may be that frustration or
anxiety may come your way; if,
unfortunately, it does, then with
a mind trained to meet the vagaries
and turmoil of everyday life, you
will be in a position speedily to
overcome these hindrances and
set-backs; and eventually be free
to devote all your mental energies
tc; attain a fuller, richer and happier
| ife.

The general effect of the training
is to induce an attitude of mind
and a personal efficiency favourable
to the happy management of life.

Send for the 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
“The Science of Success”
which will be sent you, gratis and
post free, on application to:—

PELMAN INSTITUTE
130, Norfolk Mansions,
Wigmore Street, London, W.1.
WELbeck 1411
POST THIS FREE COUPON TODAY

Pelman Institute
130 Norfolk Mansions, Wigmore |
I Street, London, W.1.
l ** The Science of Success” please. I

IName........»......

I Address

GES

' For VALUE in TOOLS of every sort

|
|
|
|

Money-saving Offer in
ASSORTED FILES

Good quality, Sheffield made files at a
money-saving price, Sizes from 6 in.
in. Rejected because of slight
but all thoroughly serviceable.

12 FOR 1{1/9-2%%.

HAND GRINDERS

for the Home Handyman

=* Ideal for grinding
odd tools, small chisels,
etc. Very smooth and
easy in operation; will
clamp on
bench up to L} in.
thick. Grinding wheel
34 x § in.

Post & Pkg. 2/-.
Genuine  corundum
grinding wheel (as_an
extra if requested) 3/9.

33

Motor Accessory
and Tool List

FREE

SPOTLIGHT
SCREWDRIVERS

1 torch/
screwdriver which gives a good, clear light
just where it is wanted—on the screw.
Makes it easy to put in screws in dark,
awkward positions. In plastic wallet with
4 bits (small and medium ordinary, and

smalt and medium Phillips).
Complete with battery. 10/10
Post & Pkg. 6d.

(Takes Ever-Ready 1839 baitery.)
i VICES
A very useful vice
for the home handy-
man.  Well made
and finished. Jaws
2} in., opening to
-take 1} in. Will
glca:lg on table or

ch up o0
1% in. thick. 8/6
Post & Pkg. 2/-.

A really well-made nickel-plated

GAMAGES, HOLBORN, LONDON, E.C.1.

HOLborn 8484
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FREE

The new edition of ‘* ENGINEERING OPPORTUNITIES ”
is now available—without charge—to all who ate anxious for
a worthwhile post in Engineering. Frank, informative and
completely up to date, the new * ENGINEERING OPPOR-
TUNITIES ” should be in the hands of every person engaged
in any branch of the Engincering industry, irrespective of age,
experience or training.

We definitely Guarantee
“NO PASS—NO FEE”

This remarkable book gives details of examinations and courses
in every branch of Engineering, Building, etc., outlines the
opcmngs 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?

VALUABLE NEW HANDBOOK

ENGINEERS

Have you had your copy of *

T0 AMBITIOUS

Engineering Opportunities” ?

WHAT THIS BOOK TELLS YOU

HOW to get a better paid, more
interesting job.

Y HOW to qualify for rapid pro-
motion.

¥ HOW to put some valuable
letters after your name and
become a ** key-man’’
quickly and easily.

Y¢ HOW to benefit from our free
Advisory and Appointments Depts.

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

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

-
e
l

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

AUTOMOBILE
ENGINEERING
Gen, Automobile Eng.—
Maintenance & Repairs—
Hlgh Speed Diesel—
Garage Management.

LM.L,
o .C.S., A.
RELIM., GEN.

THE BRITISH

ELECTRICAL
ENGINEERING
Gen. Elec. Eng.—Elemen-
tary & Advanced Elec
Technology — Installauons

RADIO &

ELECTRONICS
Gen. Radio Eng. —Radis
Servicing, M, e &

Engineering that appeals to you.

144 PAGES OF EXPERT
CAREER-GUIDANCE

Rnpa:rs — Te!egraphy —
Tol

—Draug L]
ply — Maintenance —
Design.

BUILDING

Gen. Building—Heating &
Ventilation — Architecture
Draughtsmanship — Sur-
veying—Clerk of Works—
Carpentry and Joinery—
Quantities — Valuatians.

WHICH ONE?

.M.I.C.E., A.M.|.Prod.E., B.Sc.,
LIOB. ARIBA AMLH. & VB,
M.LE.D,, CITY & GUILDS COMMO
CERT. OF EDUCATION, ETC.

INSTITUTE OF
ENGINEERING TECHNOLOGY

— Television —
C. & G. Telecommunica-
tions—Electronic  Eng.—
Automation—Dligital Com-
putors — Analogue Com-
putors-—Data Processing—
Instrumentation.

CIVIL ENGINEERING
Gen. Civ. Eng. — Sanitary
€ng. — Structural Eng. —
Road Eng. — Reinforced
Concrete — Geology.

WE HAVE A WIDE RANGE OF AERONAUTICAL COURSES AND
COURSES IN FORESTRY, TIMBER TECHNOLOGY, PLASTICS,
G.P.O. ENG., TEXTILE TECHNOLOGY, ETC,, ETC.

One of these qualifications would increase your earning power

A.M.Brit.L.R.E.,

4108, COLLEGE HOUSE,
29-31, WRIGHT'S LANE,
KENSINGTON, W.8.

WEStern 9861

Phone :

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

POST NOW !

OPPORTUNITIH

to benefit from §

3

RING

©
-

NGINEF

vo: BLET. 410A, COLLEGE ¥ :
HOUSE, 29-31, WRIGHT'S LANE, {e e 1
KENSINGTON, W.8. needed if
posted in an
unsealed envelope.
Please send me FRER and without
obligation, a copy of ‘“ ENGINEERING
OPPORTUNITIES.” I am interested in
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FAIR. COMMENT

D.LY. LINK WITH THE PAST

ODERN mass production has been instrumental in killing true craftsman-

M ship. This is undoubtedly true but for most of us any disadvantages in

this are outweighed by the tremendous benefits this progress has brought.

The chief of these, of course, is cheapness; the mass-produced item is but a fraction

of the cost of its hand-made counterpart. Another advantage is interchangeability

of parts and the facility with which spare parts may be obtained and fitted, due

entirely to the fact that every individual item of a'batch of thousands mass produced
is identical with all its fellows.

In addition to the “ no more craftsmen” angle one also hears the complaint
that, *‘ they don’t make things to last as they used to.” This too is true. Things
aren’t made to last a life-time as they were in the past. There is no need for them
to last so long. As soon as they are worn out they can be replaced by a more modern
and improved version and, thanks to modern production methods, the buyer is
still not out of pocket.

Indirectly, however, mass production is responsible not only for eliminating the
old-time craftsman but also for introducing what may be the forerunner of his
modern counterpart.

Modern production methods are largely responsible for the high standard of
living which we enjoy today and, in the same way, for the increasing amount of
leisure time available. It is the ordinary man’s efforts to occupy his newly available
leisure time constructively that have resulted in what has now become universally
known as D.LY.

The link with the past is more direct than might at first be supposed. It is not
merely that the same mass production methods which put the old craftsman out of
work started the new trend but also many of the new hobbies are the same as the
old crafts. Things like baskets, hand-made leather goods, pottery, wood carvings,
toys, embroidery, woven work, turnery and furniture were all products of the old-
time craftsman and they are all gaining popularity as modern hobbies.

There is no doubt that the new hobby workers take a pride in their work; for
most of them this is the only motive for doing the work at all. Does this mean that
the new craftsman will be an amateur instead of a professional?

THIN END OF THE WEDGE?

In “ Fair Comment ” in our issue dated April, 1959, we wrote, ““ This is the

space age and with all the exciting new discoveries being made, we are extremely
disappointed that Great Britain, the country that discovered, explored and colonised
much of the world’s surface, is not taking a prominent part.” The subject was, of
course, the exploration of space and thus it was with great interest that we read the
remarks of Mr. Duncan Sandys, the Minister of Aviation in a recent speech to the
Press Gallery at the House of Commons.
. After mentioning that the Government were actively considering the adaptation
of “ Blue Streak > as a launcher for space satellites, he Went on to say that the
difficulty was in weighing up the possible advantages against the cost and the
demands on scientific skill. This weighing up process is made considerably more
difficult because the possible advantages are largely unknown. Those things which
show definite promise, such as vastly improved world-wide radio telephone
communication and television, much more reliable weather forecasting, improved
astronomical observation, military intelligence and the acquisition of knowledge
about space with a view to future interplanetary travel may be only minor benefits
compared to other things as yet undiscovered and undreamed of. Mr. Duncan
Sandys concluded by saying, * The fact that we really have no idea where it might
ultimately lead us, may perhaps be the best of all arguments for going ahead and
finding out.” It is this statement which we hope is a broad hint that perhaps at
long last we shall ourselves be joining the conquest of space.

»

The September, 1960, issue will be published on August 3lst. . Order it now!
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T is the purpose of this article to show how simple colour process-

I ing really is, how it can be successfully accomplished by the

amateur photographer, and without the aid of elaborate equip-
ment or gven a proper dark room.

There are two principal 3smm. colour processing outfits available
in Britain. One is the Kodak Ektachrome Processing E2 improved
kit, which is for processing Ektachrome reversal colour films, including
the new high speed Ektachrome; the second is Johnson’s Ferrania-
color Processing Kit, for processing Ferraniacolor reversal films,
shown in Fig. 1.

Equipment Required

Some of the equipment required for processing Ferraniacolor films
is shown ip Fig. 2, but below is given the full list.

(1) A development tank. This should preferably have a trans-
parent spiral reel which makes the colour reversal process less arduous.
Reels of various sizes are available and one accommodating four
20-exposure or two 36-exposure 3smm. films, enabling them to be
processed simultaneously, will save considerable time and trouble.

(2) A good thermometer with clear scale. These are available to fit
development tanks.

(3) One timer. The Smith 6o-minute timer/ringer is particularly
suitable.

(4) Two or more 6occe. glass or plastic measures.

(5) One or more 200z. glass or plastic jugs.

(6) One No. 1 photoflood lamp, plus shade (2s. 6d.).

(7) One holder for the lamp, e.g. an adjustable desk lamp is parti-
cularly suitable.

(8) Seven (maximum) brown bottles {(6ooccs.). Empty sherry
bottles are suitable, but brown glass bottles can be purchased from
photographic dealers.

(9) Two (or more) film clips for suspending the films during drying.

(10) Plastic washing bowl or similar kitchen utensils for providing
rinsing water and for the storage of bottles at specific temperatures
during processing. (See Table I.)

Preliminary Steps

Processing can be conducted anywhere, but preferably in the
kitchen or bathroom where adequate water and mixing facilities are
available. Substantial quantities of bulk water at specific temperatures
are necessary for bringing the solution to the correct temperature, as
specified by the makers, and for maintaining it at a given temperature;
also for rinsing and washing the films during processing.

For the rinsing water a baby’s plastic bath can be used, and for
housing the bottles of processing solutions at the correct temperature
a wash-boiler, which can be switched on as necessary. If this is metal-
lined it must not be used for rinsing water.

Having prepared the kitchen and utensils, mix the solutions in
accordance with the maker’s instructions, supplied with the processing
outfits (Fig. 3).

These solutions are mixed at temperatures ranging from lukewarm
to go deg. F. The solutions are bottled in turn and placed in the
wash-boiler, in which the water temperature is just above the process-
ing temperature. It is important that the solutions should be main-

-

TABLE 1.—Processing Steps of Ektachrome and Ferraniacolor.

No. Process Temperature Time Temperature Time
Steps °F. ins. °F. Mins.
Ektachrome Ferraniacolour
STAGE 1
1 Develop 75 +% 10 65 14
i can raise to 70
2 ‘Wash (or rinse) 2377 1 65 approx. 5
3 Harden 73-77 3 65 s—8
4 Wash 7377 3 65 5

TOTAL 17 mins. TOTAL 20—32 min.

STAGE II. Reversal exposure under Photoflood Lamp.
5. (30 secs. to 1} mins.).

STAGE III
6 Colour development 73-77 15 65 approx. 8
. Magnesium sulphate
bath in soft water
districts (see maker’s
instructions).
5 Wash 7377 [3 65 approx. 15
8 Clearing bath 73~77 5 0 separate process
9 ‘Wash (or rinse) 73-77 1 See Process 7 above
10 Bleach or bleach
dening 7377 8 65 approx. 10
11 Wash (or rinse) 73-77 1 5 5
12 Fixing 7377 6 65 8-10
13 Wash 73717 8 5 » 15
14 Stabiliser 7377 1 No comparable process
15 Drying T1I0 max. — Simalar
50 min. 61-63 min.
TOTALS 67 min. 90—95 min.
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Process your own

P

Fig

A money-saving procedure

G. A. T. Burdett

.

Fig. 1 (Above).—
The mnine ingredi-
ents of . Johnson's
Ferranidcolor
processing  outfit
and labels for fix-
ing to bottles.

Fig. 2 (Left). —
Principal equip-
nent required; de-
veloping tank,
accurate  thermo-
meter, measure,
funnel, stirrer,
timer, film clips
and five bottles.
Two extra bottles
are required for
Ektachrome.

. 3.—Preparing the solution Jfor colour processing. Bottles must be
lined up in corvect order as shown.

Fiy. 5.—Standing the tank in a bow! of water to wmaintain solution
inside at correct temperature.
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COLOUR FILM

described step by step by

Fig. 6.—Second exposure using
a 1ooW. lamp. Do not let film
dry out.

Fig. 7 (Left).—A 35mm. film
can be handled best during
the second exposure by keep-
ing it in the transparent reel.
Expose one end ;
first and then
the other.

Fig. (Above). — °
Returning the colour ;
developer to the
bottle. Solutions still
to be used are lined
up on the left, the
used being on the

right.

F AR MY SV 2 D
KODAK
HeAQY MOUNT

25 S1EL WRixd mMe

T

Fig. 9 (Above).—Typi-
cal 2in. X 2in. card
ready-mount for a stan-
dard 35mm. colour slide.

Fig. 10 (Above).—Typical 2}in.
sq. colour slides (top) and at the
bottom 2in. X 2in. (35mm.).

Fig. 11 (Right).—Typical slide
box.
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tained at the correct temperature for about 30 minutes before using.

Incidentally, the bottles are numbered and labelled, labels being
supplied with the processing kits. To ensure that they remain affixed
when the bottles are placed in the bulk water, it is preferable to stick
them to a tie-on label tied to the neck of the bottle.

During the time the temperature of the solutions is being *‘ stabi-
lised,” thread the film or films in the developing tank spiral. This
must be carried out in complete darkness. The cupboard under the
stairs or room blacked out are equally suitable. The lid is replaced
and the tank can now be brought into the light.

By now, we should have the bottles in solution in the storage water
at the processing temperature (75 deg. F. for Ektachrome and 65 deg.
F. for Ferraniacolor) and a bath or other vessel of bulk rinsing water
at the same temperature. The timer should be on a convenient table,
the loaded development tank on the draining board, the photoflood
in the desk lamp, and this connected to its plug and socket.

The temperature of the processing room (kitchen) should be at
normal room temperature to assist in the maintenance of the solution
temperature.

First Development

It will be seen from Table I that to obtain the best results the
temperature of the first developer during processing is critical. Kodak
Ektachrome allows only + % deg. F. variation from 75 deg. F., and
although Johnson’s Ferraniacolor gives a margin of 5 deg. F. from
65 deg. F. to 70 deg. F., it is advisable to keep to the 65 deg. F. if
possible.

To ensure that the temperature is maintained during the 1o minutes
of first development for Ektachrome and the 14 minutes for Ferrania-
color, it is as well to bring the developing tank to the correct tempera-
ture immediately prior to processing. This is simply done by standing
the tank in bulk water. The jugs and measures should be similarly
treated.

The first developer can now be poured into the jug or measure and
the temperature taken. If a temperature correction is required, stand
the jug of solution in a bowl of water, and keep it there for at least
15 minutes after the solution has reached the correct temperature.

Now set the timer for the whole of the first stage—first development,
rinse, harden and wash—17 minutes for Ektachrome and 29-32
minutes for Ferraniacolor. Pour the solution into the tank (Fig. 4),
tap the tank on the table to release air bubbles on the film, and then
stand the tank in the bowl of water which is at the correct temperature
(Fig. 5); agitate for 20 seconds, or as instructed by the makers, then
agitate at intervals as recommended.

WATCH THE THERMOMETER and also the timer.

The times given by the makers include pouring in the solution,
emptying the tank and draining. At the end of the specified time—
10 of 14 minutes, less emptying and draining time—pour the solution
into the water, rinse or wash as instructed, but do not remove the lid
of the tank; pour in the hardener direct from the bottle, agitate and
then replace the first developer in its original bottle.

The agitation and washing processes are repeated, and the spiral
is removed from the tank and is placed on the draining board for
draining off the water.

All remaining work is carried out in the normal room lighting. The
tank lid need not be replaced again.

Reversal Exposure

For the reversal exposure, the photoflood lamp is brought into
operation.

The lamp is switched on and the film is placed underneath. If you
are using a transparent spiral it is necessary only to place the spiral
under the lamp at a specified distance for a given time, exposing first
one end and then the other (Fig. 7). But if your spiral is opaque, it is
necessary to remove the film from the spiral and expose the film by
moving it backwards and forwards under the lamp (Fig. 6).

Adequate exposure .is necessary. You cannot over-expose. You
must not let the film dry out. Place the film (and its reel) in water
between exposures, or place the reel in a white bowl] of water during
exposure. Ensure that the water does not splash on to the lamp, or it
may shatter. A sheet of dry glass may be used for this.

(Concluded on page 494)

TaBLE 1I.—Costs Compared.
FERRANIACOLOR
£ s. d £ s d
Four 20-exposure films (un-
mounted) and processed at

EKTACHROME

Eight 20-exposure films (un-
mounted) at retailer at g/~

each . . .. 312 o retailer at gf- each 116 o
Home processing kit, parts 1 ome processing outfit
and 2 N .. .. 1 2 6 (parts 1 and 2) .. 00 11 o
Saving 2 9 6 Saving 1 § o
Cost per 2o0-exposure film Cost per 20-exposure film
when home processed 2 Io when home processed .. 2 9
Saving per 20-exposure film 6 2 Saving per 20-exposure film 6 3

‘The above costs will vary, depending on the number of films being processed
at one time.
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in a pen-type holder. They are capable of
marking the hardest glass, producing a hair-
line scratch. In general they cost about
£1 1s. each.

The wheel cutter consists of a specially
hardened steel wheel, mounted on a pen-type’
holder. While not quite as efficient as the
diamond, the wheel is quite useful: When
fairly new it will produce a fine hairline
scratch, but it does tend to deteriorate very
rapidly, particularly if used on very hard glass.
The tendency with this type of cutter is to
press rather too hard and to produce a very
crunched and ragged mark. Prices vary from
dealer to dealer, but a good wheel costs about
7s. 6d.

The glass cutting knife is a blade of steel
carrying a tempered edge ground very sharp
and somewhat resembling a 1in. chisel. This
is used primarily for the marking of the softer
types of glass, and once again the tendency is
to press too hard with one corner, and thus
produce a ragged scratch. The correct way to
use the tool 1s to keep the edge parallel to the
surface of the. glass, and to press lightly,
resulting in a fine mark.

A patent glass cutting tool can also be used.
‘This consists of a 2in. blade of fine tool steel
with an extremely sharp and durable cutting
edge, mounted in a plastic handle of con-
venient size. Such a tool is manufactured by

Some of the techniques are described in the first of a short series

LTHOUGH it can be developed into a

A fine art, the cutting of sheet glass is no

more difficult than the cutting of glass

tube or rod. Success depends upon practice
and the observance of a few simple rules.

The beginner always makes the mistake of
thinking that the glass cutting tool is a means
of hacking through the sheet, rather than a
mere marking tool, and consequently he
makes a deep score mark, hoping to produce
a good break. All that usually happens is that
at best the effort produces no better results
than would a gentle scratch, and at the
worst a heavy score mark induces slight
splintering along the edges of the cut, and a
resultant jagged break. The rule when mark-
ing a line for parting sheet glass is to use a very

light pressure, sufficient to produce a barely.

visible hairline scratch, and it will be found
that the break, when made, will have a clean
edge. The best scratch is produced by
drawing the cutter, or diamond, across the
surface to be marked without any pressure

by S. M. Charlett

other than that of the actual weight of the

- cutter.

Never try and mark the same line twice,
or try to deepen a scratch. More often than
not the second scratch will wander from the
first, and in any case it will only make a deep
coarse mark instead of a thin hairline. Once
a mark has been made, leave it, and if it has
spoiled a piece of work make it again elsewhere
rather than waste time trying to correct the
error by further scratching.

Cutting Tools

In the writer’s opinion the glazier’s dia-
mond is the most valuable tool for glass
cutting, as far as the amateur is concerned.
Many experienced readers may use other
tools, but the diamond is better for the
beginner.

Diamond cutters may be bought from most
laboratory suppliers, and are supplied mounted

Fig. 2.—The simple tools required.

Gallenkamp & Co., of London. It is used by
holding the edge in complete contact with the
surface to be marked and then drawing along
with sufficient pressure to produce a fine
scratch.

Additional Tools

A straight edge will be required. This may
be of wood, plastic, or other material. Bar
tool steel can be recommended as being less
liable to wear or to distort under usage. It is
preferable to have two of these tools, one for
small pieces of work, the other for larger
pieces. The writer uses a tool steel bar 12in.
X1in. X }in. for smaller work, and a bar
36in. X 1in. X }in. for larger operations. The
straight edges may be graduated if so desired,
but this is not essential as any measurements
may be made with an ordinary rule.

The square consists of a straight edge set at
right-angles to a rigid handle, and is used for
laying off lines at a right-angle to a given edge.
The ordinary type of carpenter’s square can
be used (Fig. 2), but the writer prefers the
all-steel engineer’s square.

The cutting table may be merely a section of
bench, or it may be a table made and reserved
for glass work. A rectangular space 3ft. x
6ft. will usually suffice for most sheet glass
work. At the centre front and rear of the
table or bench should be screwed two small
blocks of wood; these will allow the longer
straight edge to be held without slipping while
cuts are made with one of the tools mentioned
above.

Several lengths of wooden batten 1in. X
}in. should be available; the purpose of these
will be noted later.

The Straight Cut

Assuming that we have a piece of glass 12in.
wide and 15in. long, and that from this we
wish to obtain a piece 12in. X 12in., we
proceed as follows: using an ordinary rule and
a finely pointed grease pencil a mark is made
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on each of the longer edges of the sheet 12in.
from one end. The sheet is then laid on the
cutting table between the two small wooden
blocks noted earlier. The long straight edge
is then placed over the sheet and held against
the two blocks, the sheet being adjusted until
the two pencil marks are against the straight
edge. The latter may now be held firmly in
place with one hand while a fine scratch is
made with one of the cutting tools described
above, care being taken to avoid any of the
cutting faults previously mentioned (Fig. 1).

If the glass is of the normal soft variety this
mark will suffice; if, however, the glass is a
hard variety the sheet should be turned over

Fig. 5.—Making tangential cuts in the waste
round a disc.

and a second scratch made on the reverse sides
taking care that this corresponds to the first
mark. A perfectly satisfactory break will be
obtained if the sheet is laid flat on the bench.
‘Beneath the scratch marks is inserted one of

the lengths of batten mentioned earlier. This"

should be long enough to project either side of
the sheet, and should be arranged so that it
lies a little to one side of the scratches allowing
the 3in. piece to be removed to overhang. The
opposite end of the sheet should be supported
by a similar batten so that it lies parallel to the
surface of the cutting table. A folded duster
should then be placed on the piece of waste
glass, the main sheet held gently but firmly
with one hand, and the waste glass given a
firm, sharp, downward thrust with the other
hand (Fig. 3). It will be found that the glass
will part and leave a clean straight edge. If the
first thrust does not produce a break the
pressure should be-increased, in which case
it may be advisable to hold the main sheet with
‘a duster, in case of -a mishap.
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Fig. 3 (Left).—Breaking off
the waste glass.

Fig. 4 (Above).—Using a
template to cut a curve.

I N\
Diamond  Waste
Start Scratch
Fig. 6.—Cutting a large hole,

shown diagrammatically.

Waste L/'I}els

The Cutting of Curves

is is a most wasteful operation and
should always be conducted with an eye to
economy. Assuming we have a strip of glass
12in. X 3in., and that we wish to puta semi-
circular curve on one end, the first step is to
make a template of the curve in thick card-
board to act as a marking guide. The glass

-strip is then laid upon the bench and the

template held firmly in place as near the end
of the strip as possible (Fig. 4). The best tool
for marking is a diamond, and the curve
should be firmly inscribed. Using a straight
edge a number of further lines are inscribed on
the waste glass, which is to be removed. These
should be tangential to the curve, but should
not quite touch it; if they are allowed to meet
the curve there is a risk of a crack subsequently
crossing it into the sheet. The lines having
been inscribed, the marked section is tapped
gently but firmly from beneath with the end
of the cutting tool. The tapping should
persist until the inscribed lines develop into
cracks, when further gentle tapping and
pressure will enable the pieces to be separated
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from the curve to leave a smooth
edge, any irregularities being
removed by grinding (to be
described later). j I

Cutting Discs

The method is similar to that
used for curves, although there
is available an ‘additional tool
which renders a template un-
necessary. This consists of a
central pivot which carries an
arm to which is attached a
diamond. The arm may be ad-
justed to various radii, but
generally only discs of 2in. dia.
and upward may be marked,
and below this we must resort to the template.
With the circle marked tangential lines are
inscribed in the waste glass (Fig. 5), in the
same way as described under curve cutting,
again taking care not to bring these right up to
the main circle. Once again the waste should
be tapped with the end of the marking tool
until the waste pieces split away. The edge of
the disc may be subsequently smoothed by
grinding.

Cutting Holes
This requires more care than the preceding
operations.

The technique given below is

usually only employed for holes greater than
2in. dia.; for smaller holes a method is given
under the section on drilling glass.

Assuming we wish to cut a 3in. hole in a
sheet of glass then the first step is to mark out
the hole, either by special tool or with a
template. This done, a second circle about
1in. dia. is inscribed within the first and
roughly at its centre. The operation of cutting
waste lines is now performed, but instead of
making them outside the circle they must be
made within it (Fig. 6). The lines should start
a fraction of an inch from the outer circle and
can be taken into the inner circle without
worry. Six or eight waste lines will suffice
for the smaller circle, but when dealing with
diameters of 6in. or more the number of
waste lines should be increased. The marking
completed, the segments should be tapped in
the same way as for a curve, it generally being
better to try and tap out individual segments
if possible. A slightly ragged edge usuaily
results from this operation, and this may be
smoothed by grinding.

An Alternative Cutting Method

Where the glass is exceptionally thick or
tough it may be found very difficult or even
impossible to get results with the above
cutting methods. In this case the following
alternatives are useful, if a little tedious. For.
a straight cut, or a curve of large radius,-an
ordinary hacksaw well lubricated with coarse
carborundum paste can be used to saw along
the markings. In the case of a sharp curve or a
hole the hacksaw blade should be replaced
with a length of piano wire. This is similarly
lubricated with coarse carborundum paste.
For the cutting of discs a start may be made at
the edge of the glass, but for the cutting of
holes it will be necessary to drill a start hole as
described in the section onthe drilling of
glass.

Further techniques, including drilling, will
be described next month.
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Swivel suspension ring

Threaded into block

Fixed hairline
on back of U-piece

Moving pointer —

bolt

Fixed weight
3ib. 20z.

/

Parcel hook

details.

quantities of most commodities and
particularly linen for the Launderette.
A steel lever is suspended at a point near
one end (see Fig. 1) and at this same end a
weight is fixed. Along the remaining length
of lever a sliding weight operates which,
according to its distance along the arm when
the latter assumes the horizontal, indicates the
weight which has been applied to the short
end.

THIS lever balance is ideal for parcels,

General Details

The fixed weight, to which the parcel or
goods to be weighed is attached, consists of
a 2in. dia. brass tube 4in. long; this is filled
with molten lead and, when complete with
parcels hook and forked suspension device,
weighs approximately 3lb. 20z. The moving
weight is a 7%in. length of 1in. dia. iron
piping,also filled with molten lead, and weighs
21b. 4 oz. The lever, or arm, is of mild steel
26in. long X §in. X {in. and weighs 140z. The
fixed weight requirés to be hung at about
13in. from the fulcrum to bring the scales at
‘“balance” and then the moving weight
moved along approximately the same distance
for each pound to be weighed.

Forked Suspension

The forked suspension pieces shown in
Fig. 1 can be of mild steel or brass. Any form
of suspension may be adopted, particularly
with the fixed weight. It must be borne in

Fi uIcrum}j"z steel

Dimensions and constructional
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16 SW.G aluminium

Window

Moving
weight
21b. 40z,

/

Note: A second
M.S. filling block
should be fitted
at the bottom of
the fulcrum
casing. This is
described in the
text but not shouwn
in the diagram.

mind that the moving weight has to be lifted
slightly from slot to slot, and that it must slide
easily along the arm yet without too much
play. The fixed weight will be suspended at a
point §in. from the end of the arm, and a hole
may be bored to accommodate a 2 BA bolt
used for the purpose. The hole for the ful-
crum may also be drilled, and this is fixed at a
point 3}in. from the same end of the arm.
Since the fulcrum consists of a fin. steel
bolt or pin, drill a hole that will permit it to
rotate freely but without wobble.

After cutting the tubing and filling with
lead, the two weights may now be completed
by having their suspension pieces screwed in
and the parcel hook added to the fixed weight.
Drill the lead slowly and clean the drill
frequently. Tap if possible. The parcels
hook is of }in. dia. material with a Whitworth
shank and is obtainable at most ironmongers.

The Fulcrum |

The fulcrum and its casing is shown in
Fig. 1. The round fulcrum has been used,
but if it is considered worth the extra trouble
a triangular fulcrum may be made and fitted.
The general construction of the casing will not
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Lever 26X3/4 X%

Lever Scales
for the Home

This balance is ideal for
weighing laundry, etc.

By O. B. Stones

need to be altered. It will be seen that this
consists of a piece of 16 G. aluminium about
1in. or so wide and, when bent, about 3in.
high, so it must be about 64in. long to begin
with. Two filling blocks of fin. X fin. mild
steel are used to separate the back and front of
the casing and thus allow free movement for
the arm. Before bending the aluminium, cut
out the window in the front. Bore the two
ends with.a,centre bit (it will tackle aluminium
quite successfully if worked from both sides)
and then cut between them and finish off with
a file. Paint the hairline by scribing it fairly
deeply with a sharp.aw! and then filling in
with black oil paint.

The aluminium may now be bent to shape
over the bottom steel block and then fastened
to it with two 6 BA bolts. As the top block is
slightly rounded and, in its centre, has to
carry the swivel ring, it is better to fasten it to
the aluminium with two steel rivets. A suit-
able swivel ring can be found in most iron-
mongers.

The fulcrum may now be fitted, but when
boring the hole for it, see that there is enough
clearance at the bottom between the top edge
of the filling block and the under edge of the
arm to allow the latter to swing freely and find
its own level. The fixed pointer may consist
of a piece of steel or brass-about 1in. long X
{in. wide and not more than in. thick. Itis
pointed at the top end by filing and is fixed at
right-angles on the arm with its centre
immediately over the centre of the hole bored
for the fulcrum. It can be fixed to the arm
with 10 BA c¢’sk. bolts or very fine rivets. The
apparatus may now be assembled and sus-
pended from any convenient point.

Calibration

Carry the moving weight away from the
fulcrum and, at a point roughly 1in. from it,
it will be found that the arm assumes the
horizontal and that the peinter ant hairline
are in perfect alignment. Where the bolt
holding the suspension piece rests on the arm,
file a semi-circle with a round file as shown in
Fig. 1. This will be marked zero, as it repre-
sents the point at which the scales are in
perfect balance. Use a set of shop weights,
1lb., 2lb., 4lb., 71b. to calibrate up to 14lb.

Paint in the numbers “ o0 to ““ 14 ” and,
at the end of the arm, drill a hole and run
through a bolt or stud to prevent the moving
weight from accidentally sliding off the end.
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How I made my'

NYONE can drive it in comparative
A safety—a racing car made from one
giant size roller skate and lawn mower
engine. Add a few simple modifications and
you are in the Go-Kart business.

Most drivers want to make and race a car
of their own—and I'm no exception. The
idea of making a_Kart began when I was
looking through erican magazines about
six months ago and ended with the machine
shown in Fig. 1.

The first problem was to find suitable
wheels, about 10in. in diameter and with
pneumatic tyres. 1 finally settled for Dunlop
castor wheels gin. in diameter each costing
£2. For the chassis, a local tube bender
supplied six pieces of 1in. O.D. 18 gauge
tube which were to be the front and back
axles, side members and two bends for the
seat and the steering column support.

From the magazine which gave me the idea
in the first place I found the correct dimen-
sions. The track was to be 34in.; the wheel
base 4z2in.; ground clearance about 2in.—
mine with a load-up is just over 1in. but
needless to say the seat has a stout steel
bottom |

The Frame

To begin with the side members were
shaped and welded to the front and back
axles 13in. apart (Fig. 5). Then the back rest
and steering supports were fitted. To keep
the frame square the 18 gauge mild steel floor
which extends from the front axle to the back

Fig. 2—The rear brake.
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I. Trethewey
tells —

Fig. 1.—The
completed

Kart in use.

rest was tack welded into place. A 20 gauge
back rest was fitted in a similar manner.

Wheels

Roller bearings were a standard fitting but I
considered them much too flimsy for the task
ahead and replaced them with phosphor
bronze bushes to run on 6in. bolts, {in. dia.
The wheels were retained with a spacer and
large nut. These bearings may seem primitive
but proved most successful after many hours of
driving, and never give any trouble. At all the
meetings I’ve attended, wheels have collapsed,
but, so far, mine are as sound as when they
were first constructed.

Steering

The next step to consider was the steering.
To ensure hands-off steering, the wheels
needed castor and camber. 1 finally settled
for 6in. castor and 8in. camber. For the back
axle the bolt heads were turned down so they
could be forced into the tube then brazed
into position. The heads of the bolts acting
as front stub axles were grooved and tubes
4in. long were welded in place, and in these
were fitted the king pins, which are merely
well-fitting bolts. All that remained was to
weld U-shaped pieces of mild steel into the
ends of the front axles, with suitable holes
bored to take the ends of the king pins.  This
forms the complete front axle.

I welded a piece of }in. X }in. steel 4in.

Fig. 3.—The steering linkage.
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long to the heads of the stub axle bolt, pro-
jecting forwards. These were linked by two
short track rods joining at a drag link fixed
to the base of the steering column. Although
successful, this system caused heavy tyre
wear, due to the lack of Ackerman correction.
To turn correctly the ‘inside wheel must
pivot further than the outside. Normally this
is achieved with the track rod behind the
wheels. This was not possible on my Kart;
to turn the wheels in this manner, the track
rod must be lengthened as the turn gets more
acute. After much experimenting I made up a
T-shaped drag link which does that (see
Fig. 3). ) )
The steering column was a piece of 4in.
tube, 18in. long, anchored at one end by the
drag link and at the other by the steering
wheel. The rim of the steering wheel was
made of $in. conduit, using only a large pulley
wheel and a vice. The three spokes were short
pieces of conduit, hammered flat at one end
to fit the centre boss, which is a 2in. dia.
piece of }in. steel plate welded to a short tube
fitting over the end of the steering column.
At this stage the machine was mobile, so a

friend pushed it round the yard to get an idea
of how it would finally handle.

Engine

After a considerable search I decided on a
125 c.c. Royal Enfield two stroke engine
which I obtained for £3. It had a gear box
but I thought they were “ out’ for Karts
so I removed it. To do this I split the crank
case and gear box and cut off unnecessary
pieces of the casting. The engine was then
put back together without a clutch or gear box.
The final drive is therefore straight from the
engine to the rear wheel. The original engine
sprocket and primary chain are used and these
drive a Cyclemaster sprocket which happened
to be the correct diameter and pitch. Cutting
off the gear box meant losing the rear engine
mounting so the engine was now tilted to a
horizontal position and mounted solely on the
original front bearer (Fig. 4).

Clutch

A piece of tube 4in. dia., 1in. long was
welded on to the driven rear wheel. To this
was fixed the back clutch plate. The friction
plate which is also the drive was welded to the
Cyclemaster sprocket; the pressure plate was
withdrawn, not by the usual push rod, but
by a short tube which is fitted with bearings
and a cable-actuated toggle. The complete
gadget fixes over the end of the axle. The
engine plates were just two pieces of mild
steel 4in. X 6in. slipped over the rear axle

Fig. 4.—The engine mounting.
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Fig. 5.—Constructional
details of the Kart.

and welded in place with an anti-
torque arm to steady them. This
arrangement can be seen in Fig. s.

Carburetter and Exhaust

Now the engine was in place it had to
breathe. The horizontal mounting meant
that the inlet stub pointed to the sky, and the
carburetter would have been on its side. To
overcome this, I bent a s5in. long piece of
1in. dia. tubing with a flange on one end, to
fit over the inlet stub on the cylinder barrel.
The carburetter fitted neatly over the other
end. The exhaust pipe was merely an 8in.
piece of straight copper tube with a suitable
flange. While I was playing with the copper
tube I thought I might as well make a ram
tube, the bell of which was easily made
with a ballpein hammer after the copper had
been annealed. The tube is held in place
by a jubilee clip.

The petrol tank is a cylindrical 1 pint
oilcan on its side, with filler soldered on.
It is held by two jubilee clips to a short piece
of flat strip welded to a 6in. tube mounted
on the top of the back rest. This allowed just
enough fall for the petrol and was not
hindered by centrifugal force when cornering
violently.

The Kart theoretically was now ready fora

trial run. The throttle was bravely fixed
open (there being no throttle control as yet).
The carburetter was flooded, the petrol
turned off, and with one big shove the engine
fired and I had torn the tread off the driving
tyre. A few modifications were obviously
necessary, 1 fitted some rugged tyres. These
were nearly 1ft. in diameter but fitted my
original wheels. So far I have had one
replacement—the old one is being re-treaded
as a slip tyre with a plain flat surface.
' At this stage the R.A.C. decided to bring
out a set of rules, many of which I thought
unreasonable. I, found my Katt did not
comply with three of them; I had no brakes,
no magneto cut-out switch, and solid wheel
bearings.

The magneto cut-out switch was easily

Front wheel and steering
swivel pin assembly
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fitted; it is merely a switch to earth the low
tension lead in the magneto. The solid
wheel bearings I left as I think theyareasgood
or better than the roller bearing type. The
brake problem was easily solved; from an
invalid chair manufacturer I obtained a brake
back plate, including shoes. The hole in the
centre of the plate was opened out to r1in.
and slid over the right hand rear axle and
brazed in place. The brake drum was a
picce of tube fitted in a similar manner to the
tube supporting the clutch (Figs. 2 and s).

Controls

The throttle is controlled by the right foot,
the brake by the left, and the clutch by the
left hand. This means that. they can be
worked simultaneously. I drilled and tapped
two pieces of 2in. long strip and brazed them
on the front of the chassis where I wanted the
foot pedals to be. The pedals were 6in. tubes
with 1in. long pieces welded on to the bottoms
of each to form T’s. Small strips were fitted
to the other ends. Bolts pass through the
T-pieces and screw into the brackets with
lock nuts to ensure that they stay in position.

The pedals were connected to ordinary
Bowden cables, anchored to the chassis itself.
The clutch is worked by a motor cycle handle-
bar lever, fixed to the steering wheel support.
I find that these controls are most con-
veniently placed.

At this stage the Kart went for its first
real test at the first Brands Hatch meeting.
Although the machine gave little trouble, its
performance convinced me that several
modifications were needed including a more
robust clutch, and front axle bracing. The
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clutch was easily altered. I removed the
corks from the centre friction plate and fitted
instead two Mintex rings. These cost 18s.
The clutch slipped a little but this is an
advantage as it allows the gearless engine to
pick up revs easily.

At Brands Hatch I also found I needed
something to stop me sliding off the seat.
This was taken care of by tubes welded
from the base of the steering column support
to the back rest. Although this looks most
uncomfortable, it is very effective.

To form front axle supports, tubes were
welded from the ends of the axle to the chassis,
to form an equilateral triangle.

The Kart’s speed was about 40 m.p.h. with
poor acceleration, a few modifications were
needed. The compression ratio was slightly
modified, the ports were filed and cleaned, and
a 100 jet was fitted. There is little difference
in top speed, but the acceleration is much
better. One hundred octane petrol is
now used with just over } pint of oil to each
gallon. !

A foam rubber seat and backrest have just
been added, the cart is freshly painted British
Racing Green and the exhaust pipe, ram tube,
manifold and track rod ends are chromed.

The finished Kart is good fo look at and
a pleasure to own.

SECOND PRACTICAL MECHANICS

How-to-make-it Book

I5s. or 16s. é6d. by post from :
GEO. NEWNES LTD., TOWER HOUSE
SOUTHAMPTON STREET, STRAND, W.C.2
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A MOVING ARBOR GIRGULAR SAW

Add this piece of equipment to your worksh}op

HE machine is suitable for a 6in. or 7in.
saw, the table being of generous size
for either. Also, it is constructed with

a view to using the same } h.p. motor to drive
other machines, so it has not been built-in as
it may well be if machine and motor are to
remain permanently connected. In deciding
the size of saw in relation to the work most
likely to be undertaken, it should be borne in
mind that, with a §in. thick plywood table,
depth of cut will be limited to about 1iin..
with a 6in. saw, 2in. with a 7in. saw, and so
on. But thicker cuts can quite well be made
by reversing the wood after the first cut.
With a larger table a larger saw can be incor-
porated. Use a 4 h.p. motor to drive a 7in.
saw. and } h.p. for g-10in.

Brass
~“channel

-

Siot for bracket carrying
riving knife and saw guard -

By Jameson Erroll

The Unit

The actual circular saw is an *“ Empire
unit manufactured by Messrs. S. & G.
Sergent of Costessey, Norwich, Norfolk, and
costs £3 6s. without a chuck and £4 with one.
The chuck will be useful if the constructor
intends to incorporate a side drilling or rout-
ing device. The unit is sturdy yet compact
and will take up to r12in. dia. saw. It is
fitted with high speed ball-bearings (grease
nipples fitted) and a standard type 2}in. vee
pulley of *“ A »’ section for }in. belt. Since,
however, there are accepted speeds at which
varying sized saws will work most efficiently,
the author asked for a 2in. pulley to be fitted.

B

Guide bracke

This is run direct from a sin. pulley on the
motor which makes 1,425 r.p.m., thus giving
to the saw a spherical speed of about 5,600ft.
per minute which is reasonable for so small a
saw. As saws get larger, a spherical speed in
the region of 10,000 f.p.m. is aimed at. If the
constructor’s motor runs at 3,000 r.p.m.—as
many do—the 2}in. vee pulley can be used
running off a 3in. pulley on the motor for a
6in. saw or off a 24in. pulley for a 7in. saw.
Work out the size of pulley you will need and
ask Messrs. Sergent to supply that size when
you order the unit.

Reference to Fig. 1 and photographs Figs.
3 and 4 show that the unit is mounted on a
hinged baseboard of oak to which is attached
a mild steel guide strip the movement of

Groove 'for mitre gauge
¥ x Pa"

~Sliding
gauge

/Oak-9.x 1x 3/4

-
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3"1 ’/5" Mild steec

O O QIO © @
O o0 @

i -
Fillet LFd-g, port for — Socket
channet
: 17
)/
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* 4 8 ;é d
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sides SDustlgrawer N / R Cross strut
and details of cut-out * 3[—- Fillet
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leg (wood 1% 3/;)
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— 6" Saw Underside of table |™
i & g = : 1% 1°1=
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Fig. 1.—General arrangement and plan views of the saw table and insets showing sawdust drawer and adjustment controls.
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which is controlled and locked in position by
threaded knobs running along rods. Lateral
movement is prevented by two guide brackets
and, when locked at the desired height, the
‘saw is perfectly rigid.

Constructing the Mechanism

The table is of #in. plywood 30in. X 24in.
and is stiffened by 1in. X 1in. fillets which
run around the outside edges; where they
meet at the corners, they are mitred for the
sake of appearance. These are screwed
through the top of the table, the screws being
neatly countersunk; a screw about every 6in.
is adequate.

The unit is mounted on the oak base as
shown plainly in Fig. 1 which also furnishes all
necessary measurements. This base is hinged
to a mounting strip and it is essential that
really strong, tight hinges be used. Brass ones
4in. thick will be suitable, and if they are
bronze-bushed so much the better. Economy
on these is not recommended; the hinges
must be entirely free from * wobble.”

The mounting strip of mild steel 12in. X
2in. X }in. may be drilled and bent and the
lug fitted before being mounted on the oak
base. The lug shown in the photographs
happened to be in stock, but one can quite
easily be made by centre boring and tapping,

#in. Whit., a §in. cube of steel and mounting
this on a 2in. X 1}in. X }in. plate. Drill the
plate for mounting.

The 3in. dia. hole, with centre -3}in. from
the front of the strip, is for easy clearance of
the length of $in. rod which slides through it
at slightly varying angles when height adjust-
ment is made. Bore the holes for the lug
plate but do not fit it until the guide strip is
bent. It will be found that this can be done
cold, although, of course, if a forge is available
it is easier to do when heated. It is bent at a
point 63in. from the front to 22} deg. out of
horizontal (see Fig. 1). Use #in. Whit. bolts
to secure the strip to the oak base and be sure,
when mounting, that it aligns perfectly. Now
attach the base to the oak mounting strip,
taking care to see that the edges are parallel
with the sides of the table. Its lateral position
should be such that the saw itself i1s g4in.
from the extreme left-hand edge of the table.
See Fig. 1. This should be done with bolts
passing through the table, not screws. It is
also a good plan to substitute for two of
the screws in the back hinge flaps two 2 BA
bolts, also passing through the table with
their c¢’sk heads let into the face.

Adjustment Mechanism |
The vertical adjustment—the #in. rod
which runs through the in. hole in the guide

. ‘
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7/;"sl/t for ordinary saw

A

5/8" slit for wobble saw

Fig. 2.—Details of inset for accommodating
wobble saw.

Fig. 3 (Left).—
Anundersideview
of the saw table
showing particu-
larly the adjust-
ment mechanism.

Fig. 4 (Right).—
A further under-
side view showing
the whole of the
rise and fall
mechanism.

16 SW.G. sheet brass

L

1"Plywood

riving knife
R ]\
\Spacing' washers \ =3 24 S.W.G.

U _~Edge of bracket /swivel arm /

’/2Plywood tilling piece
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strip—may now be assembled. At its base it
rests loosely in a 3in. socket in which it is
pinned; this gives just sufficient play to
counteract the to-and-fro movement of the
rod as the guide strip moves up and down.
Two bakelite wheels, drilled and tapped right
through, control the height of the guide strip
and, together, lock it firmly. In order to give
a better bearing on the strip, two 4in. deep
washers are used as shown; they can be cut
from {yin. thick brass or copper tubing having
an internal diameter of $in.

A further locking and stiffening device is
employed at the front and consists of a 4in.
length of #in. rod which runs between the
flanges of a length of brass channel and screws
into the lug. The channel is 6fin. long and
the back is cut away for about sin., i.e. fin.
from each end. This is quite easily done by
drilling a hole §in. in from each end and
cutting away the remainder with a hacksaw.
Free the frame from the blade in order to pass
the latter through the drilled holes and re-
assemble for cutting. The edges of the cut are

then filed perfectly smooth.
A notch is cut in the 1in. X
1in. cross-strut to take the

sheet steel
or zinc

] channel brass which is
—[LE i =" i J 1 secured in position with a
AN (—— - a4 No. 4 c’sk wood screw. At
Slots for riving knife its foot it is similarly
T fastened to a short length
1] Foaw guard swivel 8 - o' ¥in. X 4in. wood which
17 = = 1" is screwed to the underside
P 7p squares  of the table. The wheel or
‘I pZAan Saw guarde = knob for turning the rod
Al 1 A > plywood is not_bored right through
¢ /1/ \ » D ‘, ZfI,?{{};ng piece as were the other two, but
4 L S RY b e el 0 to ensure it does not turn
Brass A = T anti-clockwise and thus un-
riving " &2 % = thread itself from the rod
knife 5 ' St it is pinned with a short
37 i length of }in. silver steel or

3% -l s &___l a small taper pin.
I 9 22 This completes the rise-

Fig. 5.—Saw guard and riving knife.

is cut away to clear the saw.

(Top) View looking down.
(Centre) Underside view. (Bottom) Side view. The curved dotted
line shows how plywood filling between the two pieces of sheet zinc

and-fall mechanism and the
two guide brackets may now
be fitted. Their size and
position are shown in Fig. 1.,
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They further preclude any possibility of
lateral movement of the baseboard carrying
the unit, and may well be bolted through the
table for added strength using c’sk 2 BA or
Fin. Whit. bolts.

The four wooden legs are 7in. X 2in. X
2in. They rest on the underside of the table
inside the fillets to which they are secured
with 2in. c’sk No. 8 wood screws. They are
strengthened near the foot by cross-struts as
shown. It is not advisable, however, to fix a
strut at the rear until experiments have been
made as to the position the motor is to
occupy. Also, the legs may have to be made
longer if the motor is to be placed partly
under the rear of the table.

In the various photographs there can be
seen odd pieces of hardboard but to aid
clarity these are not shown in the line draw-

Guide bracket
T x 1x 7/4 x1

Silver steel front guide
13" x 3/3 dia.

Guide strip
I x 1'% 7/4'

I'x 1"strengthening
fillets
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types of guards. The joints are loose fits and
the guard and its swivel self-adjusting. The
wood lifts the nose of the guard as it is pushed
forward and the wood passes smoothly along
without undue friction. As the cut nears
completion the nose begins to fall and the
guard eventually comes to rest in direct contact
with the table.

The function of the riving knife is to pre-
vent the cut ends of timber tending to close
together and thus bind on the saw; this would
certainly happen when long timber is being
cut. The riving knife should, therefore, be a
shade less thick than the saw-cut is wide;
16 s.w.g. brass which will be found a suitable
thickness for most saws. When the wobble
saw is in use, as for groove cutting, both
guard and knife must be removed, but since
only a small portion of the saw is above table

Mild steel rear guide
13% ‘?é x 3/75

ng

-
Rear guide block
(ex 1 x % Yg)

Mild steel fence
373/4 x1x 7/4

Runner block and lock
(ex 1 x 1"x )

Fig. 6.—Details of the fence. Wooden parts are shown shaded.

ings. For the most part they form a further
preventive against lateral movement of the
unit base, but they also serve to enclose the
unit to a certain extent and thus help to keep
it reasonably free from.sawdust. They are
fixed to the underside of the table with $in. X
$in. fillets and similarly attached to any cross-
strut they happen to contact. Note that
where they pass alongside the spindle they
are cut away so that the unit can be swung
clear of the table for changing the saw. Also,
on that piece of hardboard which runs be-
tween the unit base and the saw a fillet is
fixed which not only stiffens the board but
acts as a runner for the sawdust drawer, the
strut from front to back legs on the left
acting as the other.

Sawdust Drawer

Insets in Fig. 1 show how this is made and
how it is cut away on the saw side in order to
clear the mechanism. The front and back are
of }in. plywood and the sides and bottom of
hardboard joined by wood fillets. At that
point where the saw, when lowered, would
come in contact with the wood fillet and the
hardboard bottom, a slit will have to be cut to
accommodate it. This, however, is best done
by the saw itself when the machine is com-
pletely assembled. The saw is raised, the
drawer pushed in, the motor switched on and
the saw gently lowered and allowed to cut its
own way through. Note that the drawer can
only be removed or replaced when the saw is
at its maximum height. The drawer can be
seen in position in Fig. 1.

The Guard and Riving Knife

Fig. 5 gives scaled layouts of this assembly.
‘This design is in almost universal use now and
possesses many advantages over the earlier

level and the wood being cut covers it as it
passes along, no accident will happen if
liberties are not taken,

The swivel arm is of 1in. plywood hollowed
out at the ends as necessary to allow it to
swing over the riving knife at the back and to
permit the guard to swing freely at the front
end. The guard is composed of two pieces of
22 or 24 s.w.g. sheet zinc separated by a
suitably curved piece of }in. plyweod the
inner edge of which rides about }in. above the
saw when at its full height. It is much better
to use zinc than sheet iron since it is so much
softer than the saw and will not cause damage
should it be pushed into contact while the saw
is running. Note that the design is for a 6in.
saw; if a larger one is used, the inside curve
must be altered accordingly.

The Fence

This is shown in detail in Fig. 6, which is
almost self-explanatory. The runner block
rides along the front length of silver steel held
between two brackets, and the rear guide
block runs along a length of mild steel
screwed to the back of the table. Both blocks
can be clamped in position, the front one by
means of a fly-headed bolt and the rear one by
a 4 BA bolt with a milled head—a wireless
terminal is excellent. If the front length of
silver steel cannot be conveniently turned
down to }in. at the ends, make the holes in
the brackets in. and stop them on the outside
with a piece of thin metal screwed on.

A Useful Gauge

Shown also in Fig. 1 is a gauge for regulat-
ing length or width when a number of pieces
have to be cut to identical measurements.
This is made up of $in. X }in. mild steeland a
piece of eak. The steel bar runs along the
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underside of the table and is guided by two
fillets. Actually, it is a good idea to make one
of these fillets of }in. mild steel screwed to the
table at 4in. intervals; this gives rigidity to the
centre of the table. The second fillet may well
be of wood.

Saw Slot

The outlet for the saw calls for some
comment since it may at times be called upon
to function with a wobble saw. This necessi-
tates a much wider mouth than is normally
necessary or desirable. The use of an inset
(shown in Fig. 2) overcomes this difficulty.
To cut this outlet and the inset proceed as
follows: With the wobble saw on the machine
and with the unit at its lowest position, i.e. the
saw blade just clear of the underside of the
table, set the saw in motion and slowly raise
the unit and let the saw cut its own way
through the table. Now gouge out part of the
face of the table around the mouth to a depth
of }in. as shown. Shape a piece of good
quality oak $in. thick so that it is a press fit.
Substitute an ordinary saw for the wobble
saw and repeat the above movement so that
the saw cuts its way through the oak inset.
When doing this it will be advisable to hold
down the inset with a thick piece of scrap
timber (2in. stuff for preference) as the action
of the saw will tend to throw the inset from
the table.

The metal slot which will carry the bracket
for the riving knife and saw guard is shown in
Fig. 1 in its approximate position at the rear
of the left side of the table. Details are shown
inset top left but measurements will, of
course, vary according to the type of bracket
used.

Mitre Gauge

Details for construction of the mitre gauge
are given in Fig. 7. Normally it is used on the
left of the saw but when long planks are being
dealt with and, possibly, being cut into a
number of equal lengths, it may be used on

Yty
Mild steel J
14" Rl "
!_ | 15° 22
7% ; .}4"
% fiybott | f (s -
% Ty - L \54591]

Fig. 7.—Plan and side elevation of mitre gauge.

the right of the saw in conjunction with the
sliding gauge. The base is of fin. good
quality plywood, the upright fence of 14in. X
#in. plywood, and the guide rod of $in. X 4in.
mild steel. The curved slot in the base through
which the flybolt passes should first be drilled
out with a {yin. drill and then carefully
finished with a file and glasspaper. The
reason for making the gauge with only go deg.
of arc instead of the usual 180 deg. is that in
practice it was found that the extra weight,
being unsupported by the table when used on
the left of the.saw, tended to make it tilt,
Since mitres can be cut either way by using
the gauge on the left or the right of the saw as
occasion demands, it was decided to limit the
arc to go deg. but to retain the full length of
the upright fence.
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~ HOME-MADI
TIME SWITCHES

THE
AUTOMATIC
HOUSE

PART 6

Method of construction and some

of the many uses to which they

may be put are described here
by E. V. King

T 1s possible to modify ordinary clocks for
I use as time switches and one method is
the latching relay system. This is suit-
able for switching on a circuit at a preset time.
An ordinary alarm clock is fitted at the rear
with a small piece of springy metal mounted
on an insulator on the back of the clock. The
position of the spring is such that it just
touches the alarm winder but does not prevent
it being wound up or unwinding. A contact
is taken from the metal clock frame and from
the spring.

Alarm stop  Alarm set

Clock wind

i Reset push Alarm wind
Clock wind p

Alarm-wind
To latching
relay,

4, 33,

2

Bracket
=

-

=
Springy brass strip

7
Insulator

Fig. 43.—Simple alarm clock time switch. Fig. 44.—Locking micro-switch system.

‘The connections go to a normal latching relay working on 24V.
or less such as is shown in Figs. 11 and 15 (May issue). When the
alarm goes off, contact is made and the armature of the relay wired

Set to open when programme
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Contacting Hour Hand Devices

The torque on the hour hand of a clock is
quite great due to the intemmal low gearing and
this means that the hand may be made to
make light contact on a strip of phosphor
bronze or similar non-corrosive metal. Only
a few milliamps could be passed through or
the hand itself would fuse so it is usually
necessary to make the hand contact work a re-
lay ; this is shown diagrammatically in Fig. 46.

Motor car secondhand spare depots and
breakers’ yards will supply surplus car clocks
with 14-day movements in good condition for
a'few shillings, these are ideal for conversion
into time clocks. The one used in the proto-
type was a Smiths type from a 1936 Austin 10,
it kept time within one minute per week. No
doubt most robust clocks would also be
suitable for the conversion explained.

Where ordinary clocks are modified to make
time switches they will work every 12-hour
cycle, most commercial clocks do so on a
24-hour cycle. This can be avoided if
additional 2 to 1 gearing is used on the hour
hand spindle, suitable gears are obtainable
from model engineering shops, but the work
requires great skill. If 24-hour time clocks
are to be made a 24-hour dial clock or syn-
chronous motor units should be used. Almost
any of the surplus units of this type can be
used with the time clocks to be described. A
suitable unit is currently available from
Messrs. H. W. English at 17s. 6d.

Drilling the Glass

A small hole about {in. is required exactly
in the centre of the glass. The set-up for
drilling is shown in Fig. 48.

Now using a small electric drill or a hand
brace put small amounts of motor valve
grinding paste or carborundum and water
into the hole, let the drill rotate freely without
pressure. After about three minutes a hole
will have been bored through the glass. Be
very careful to wash all paste off and keep it
well away from the clock mechanism.

‘The contact assembly is made and fitted
to the glass and minute hand removed before
putting the glass back in the clock.

The Contact Assembly No. x

The parts required are a small BA bolt
about 1}in. long with a few washers, a light
spring from an old ballpoint pen, a strip of
brass from a torch battery and a piece of fine
phosphor bronze strip about o-corsin. thick.

as shown in Fig. 43 is primed. The lamp, etc., comes on and will stay
on until the latch is lifted either by a small mechanical plunger or
electrically as in Fig. 43.

Locking Micro Switch System

Fig. 44 shows a very successful time switch made for under jos.
The clock was purchased from a walk-round store for 18s. with a
guarantee, and it is fitted with a special type of micro switch made by
Bulgin. This should be carefully ordered as “Ssoz RE-ser.”” Other
types may be suitable, but they must lock-on when pressed.

For an alarm clock about 5in. dia. the spring actuating arm “A’’
(Fig. 44) should be about 3} to 4in. in length. It must be fully flexible
yet of light-gauge metal. The metal ‘ bones ” of a lady’s corset
are ideal, but heavy clock springs would do.

‘The arm is pivoted two ways at “ B ”” and has an adjustable tappet
at “ C.” The micro switch is fixed in position by the screw “ D ”
which could be a self-tapper, but the author took the mechanism out
of the case to drill the hole to obviate filings fouling the mechanism.
‘The alarm should be tried to make sure that when the alarm goes the
plunger of the micro switch is pushed in and that the alarm continues
to unwind, flexing the spring to do so.

If all is well the other hole for screw *“ D ” is drilled, and the nut
and bolt fitted. If used on a low-voltage circuit nothing else is re-
quired ; if used on mains the terminals must be covered either with
a suitable Perspex cover or with Faraday Wax.

The switch fitted is a single-pole changeover and it can be arranged
to switch off a circuit if desired. By using two clocks it is possible
to put a device on for a certain period. An arrangement for switching
a radio and tape recorder on for a certain period is given in Fig. 45.

Set to close when

programme is required
Fig. 45.—Using two
home-made micro
time switches to re-
cord a radio pro-

gramme.

O O
Red Black Green

Microphone
to
tape recorder

[Earth _omitted with
Mains AC/DC UnItS)

The author used a piece of steel from an old
feeler gauge with good results.

A washer is soldered to the head of the bolt
as shown in Fig. soB. Make sure that when
the clock is offered to the glass with this bohk
in position that the minute hand shaft (with
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/Latch/ng armature

Qﬂ

Contacts (ie.on wind
of alarm clock
' ) === Red

Relay coil
d To mains
Lamp,etc.

|||| Black

D.C.low volts source Relay contacts

Reset switch Set on" Relay
A i contacts
Clock Lead 1O
5 om0
Switched
‘/LeadANo.2 \ circuit,
e electric
tfaf ] Mooy Geclects

4’5V battery or D.C.supply
Fig. 46 (Top).—Time switch relay system.
Fig. 47 (Above).—Wiring for *“ on” only.

Fig. 49 (Below).—Photograph of complete
onfoff time switch (using motor 14-day move-
ment).

a
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the hand removed as it is not required) will
just clear the bolt and washer. If necessary
file away part of the head and washer. Solder
a small piece of brass strip about $in. X in.
marked “ A ” in Fig. 50 to the washer. Now
take a similar piece of shim and round one end
as “ B ” in Fig. 50. This is soldered in position
(use Baker’s Fluid flux if steel).

Holding the bolt and contact as so far made
in a vertical position with the bolt head down,
bend the strip “A” (not “B”) to the
approx. angle of Fig. soB. When then
offered to the clock face it should miss the
surface, but the hour hand should just foul
it as it moves round. For clarity *“ C” has
been shown completely clear of “B” but in
fact they may just overlap.

A wire is soldered to one of the washers not
yet used. The assembly is then fixed up as
also shown in Fig. 50. The nut and terminal
head are locked tight with the setting pointer
carefully set between them. The setting
pointer ““C” must be arranged to show
the time when the contact strip ‘“B” first
touches the hour hand as the latter moves
round.

Make sure the hour hand is clean and that
the contacts have been put on so that the hand
lifts * B,” otherwise a ratchet action will bend
up the contact and hour hand.

Using the Time Clock

The “on” set hand is rotated ANTI-
CLOCKWISE until it shows the time at
which it is required to put on a circuit.

The clock is wired up as shown in Fig. 47
using a small 43V. battery and any suitable
relay. Two N.O. contacts are required to-
gether with any ordinary toggle switch or

Two relays Ry@,
and Ry8 on top
of each other— 3\

N contacts not
used on top relay

bracket

hs'ms.
strip

rectifier Mains in

Outer clamp wrapped
in sticky tape

(T;'S) Speaker
transformer

Washers

Terminal
head Rotation y
BA. \' Nut _Washer 1 o)
bolt |+
Il EEET Shaft 0
nnnm\_\lan,numn ] = P

71 U]

—A

0O -

™—Clock face—a,

/‘ Setting
—»movement
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Qld drill forced
into copper pipe

e
Guide hole
in batten

Fig. 48.—Drilling the glass.
micro type (N.O.) which opens circuit when
pushed.

There is no drain on the battery until the
“ON ” position is reached because the wiring
goes through the N.O. contacts numbered 1
(Fig. 47). When the contact “ B’ (Fig. 50)
touches the hand a few milliamps of current
flow through the clock casing, energise the
relay core and ‘“ 1 ” points close (the core
then stays energised until the re-set switch is
momentarily put off). The N.O. contacts
““ 27 close at the same time and may be made
to control some external device, mains or
otherwise. If mains switching is used, earth
the clock for safety, although no danger is
involved unless the relay insulation breaks
down. P.O. relays will switch 3A. easily and
up to 5A. without undue arcing. For larger
currents a second * contactor ”’ type relay is
required.

Fig. 50 (Below).—Details of the contact

assembly.

0ld terminal head and
battery clip

Contact
assembly No.l

Lead No2 to
back of
casing

Ontime set
pointer

Hour hand

~Hour hand

Switched
circuit
:001 spring Brass BA screw
'off contact soldered in clamp

Switch
(opt/ona/)

Wire soldered
to casing of clock

Wire clips to
centre on'control
T Wire
§<;!1‘¢_1,ered t<;
block off contro
(switched circuit) clamp T
4= d ID—-‘> >
Ry9 nollg;
2000 nio 3a— RZ@mrox.QOH)
AW

Fig. s51.—Main dimensions of the relay

mounting bracket.

Fig. 52.—Complete layout and wiring of the

Fig. 53.—On/off time switch circuit.

onfoff time switch using 14-day movement.
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Readers should not attempt to work a
circuit directly from the contacts on the
clockface, the current has to pass through the
hour hand and must be limited to 10omA. or
damage may result.

Further Conversion for ON/OFF

Switching

If a latching relay such as in Fig. 10 is used
with this clock, the ON position will not draw
any current after the hand has moved past
contact “ B.” If using this system, wire leads
1 and 2 of the time clock to terminals 3 and
4. The reset button (release) will be as shown
in Figs. 10, 11 and 15.

Making Contact No. 2

It is possible to fit another contact so that,
as the hour hand moves round, contact is
made, releasing the latch. This second contact
is shown in Figs. 49 and 52 and can be fitted
to car type clocks allowing the contact stay to
project through the windows originally fitted
to allow the dash light to illuminate the clock
face. The clamping ring is made of valence
curtain rod fitted with a wing nut and bolt for
tightening. It is insulated from the clock
proper by a strip of insulating material.

Two semi-circular strips of metal (head-
phone bands will do) are bent so that they are
a tight fit round the rim of the clock and are
held in place by using two bolts fitted with
terminal heads or wing nuts. A $in. BA bolt
is soldered in any position round the circum-
ference of the band and a piece of thin
(oroor1in.) shim metal soldered to the end.
The size is not important, but could be
roughly #in. X }in.

The clamp can be rotated through just
under go deg. If more movement is desired,
the clamp is removed and refitted with the
contact projecting in the next window of the
clock.

It is also possible to drill another hole in the
glass near the end of the hour hand and to fit
the No. 2 contact through it. Adjustment
would then be by rotating the glass in the rim
of the clock.

The contacts do not carry more than a few
mA. at any time and good permanent contact
is not required.

The photograph of Fig. 49 shows the
complete conversion with the associated
control gear. The author used a plain
wooden box cover and simply wound the
motor every two weeks and checked the time
every three months. A glass window and a
small dial lamp could be fitted and the time
read at a glance.

Mounting the Components

It does not matter at all how they are
mounted as long as the relays are free and air
can circulate round the plates of the rectifier.

Trs (Figs. 52 and 53) is any normal
speaker or filament transformer fitted near the
mains terminal block. M.R.4 is a small A
bridge rectifier as used for battery chargers, it
should be rated for 12V. and mounted in free
air. Do not alter the tension on the plates by
taking any of it apart. Relays 8 and g are
normal P.O. 3000 types (20042), though others
will do if experiment is made with R.12 and
R.11 (3008 and 2002 }W.). Relay 8 requires
one pair of N/O contacts and Relay 9 two
pairs of N/O contacts. Other contacts may be
removed or left in situ.

The relays should be tested as previously
described and No. ¢ should pull in with a
current of only romA. Test using a 43V.
torch battery and a 300 or 33082 resistor.
Adjust as necessary. Relay No. 8 is not
critical, but should be set to give a good
contact when on. Mount the relays in any
suitable fashion, Fig. 52 shows a method used
by the author in the prototype. The top relay
is Ry. 8 of Fig. 53. Bracket required is shown
in Fig. 51.

‘The clock may be mounted in any position,
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although made for vertical operation this does
not appear to be necessary. Make sure the
clamp can be fully rotated without fouling the
relays, etc.

Wiring

Wire the mains to the high impedance side
of the transformer; a switch may be fitted in
the red wire, but is not necessary.

Also optional is a 6V. dial lamp fitted to
illuminate the dial and connected to terminals
3 and 4 in Fig. 52 and also visible in the
photograph, Fig. 49.

Wire the output of the transformer to the
green tags of the metal rectifier. Switch on
and verify that a slight hum can be heard.
Switch off. Wire the red tag through R.12
(300 or 3300) to coil of Relay g. Wire
negative side of rectifier (two black tags are
joined first) to the metal CASING of the
clock, not to the moving centre contact (see
Figs. 52 and 53). The centre moving contact
is wired to the coil of Relay g. Switch on, and
turn the hand of the clock so that contact is
made. The relay should pull in.

Now pick out any pair of N/O contacts on
the relay and wire one to negative of rectifier
and one to the coil end already connected to
centre clock contact. Switch on. Adjust the
clock for contact; the relay should pull in.
Adjust the clock so that contact is lost; the
relay should remain in as long as the mains are
connected. Switch off. Switch on again; the
relay should not pull in until the hand contacts
centre adjuster again.

Wire Relay coil No. 8 to the positive of the
rectifier and the other side of the coil to
another pair of N/O contacts on the relay just
tested, taking one lead to rectifier negative.
Switch on. Nothing should happen until
hand contact is made. Both relays then pull
in. Adjust the hand to past contact position;
both relays still stay in. Switch off. Both
relays fall out. Switch on again and both
relays should stay normal until hand contact is
again made.

Where the 30042 resistor, R.12, contacts on
the coil tag of Relay 9 solder on a 20 resistor
(R11). Connect a long lead from it to the
clamp holding No. 2 contact round the rim of
the clock. It is as well to check first that the
clamp is insulated properly from the clock, a
small rubber tube (valve rubber) over the BA
contact holder and transparent adhesive tape
round the clamp will help. Switch on and
turn hand to “ contact.” Relays both pull in.
Turn hand to “ no contact ” position; both
relays remain in. Turn hand to touch No. 2
contact. Both relays fall out. Repeat, noting
that between the ON contact and the OFF
contact, the relays both remain in, and
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between the OFF and the ON they both
remain normal.

Brief Explanation of the Working

Transformer Trs gives a low voltage source
of 4V. to 6V. A.C. which is rectified to D.C.
by M.R.4. This will pull in Relay No. 9 by
passing current through the 3008 resistor, the
relay coil, clock contact No. 1 to the frame of
the clock and thus to the other side of the D.C
source.

When pulled in, one pair of contacts bridge
the hand contact and keep the relay in, even
when the hand has passed the contact. At the
same time another pair of contacts take current
through the other relay, pulling it in very
strongly (no resistor is in circuit) and com-
pleting any external circuit desired.

When the hand of the clock touches No. 2
contact on the clamp, a comparatively heavy
current (relative to rtomA flowing in No. ¢
coil) is drawn through the safety resistor R.11
causing a large voltage drop across R.12. The
resultant voltage on Relay g is very small and
it falls out. Once out, the hand bridging
contacts open and at the same time Relay 8
circuit is interrupted and it also falls out. The
external circuit 1s thus interrupted.

Use of the Switch

This switch will function well with no
trouble for many years. In all cases fix it out
of the way of infants and keep it covered both
electrically and mechanically as the side
windows in the clock will let dirt enter.
Attach an earth to any convenient point and
do not use in a circuit drawing more current
than for which the contacts are designed. For
very heavy switching another much heavier
relay must be inserted in addition to Relay
No. 8, or in place of it, provided relay No. g
pulls in sufficiently well to give a good contact
on the points operating the second relay.

Anti-spark devices should not be necessary
as only one contact is made every 12 hours,
but conventional means of quenching may be
used. No quench is required on A.C. switch-
ing. If humming develops (this did not
trouble the author) a large-value electrolytic
condenser may be placed across the red and
black sides of the rectifier (1000 to 3000uF.,
12V.) would be suitable wired the correct way
round.

Warning

Do not try using mains circuit switching
wired directly to the clock hands, etc. This is
dangerous and in any case will damage the
hand and working parts of the clock.

(To be continued)

PRACTICAL

Principal Contents

A Reconditioned SU Carburetter for 16s. 1d.
Renewing Big Ends

Motor Vehicle Mechanics

Removing Instrument Panels

The £ s. d. of Motoring

Overhauling the Triumph Renown
Knowing the Ford New Anglia

The Lid Off Insurance

The Austin 8 Braking System
Choosing the Right Second-hand Car
Summer Motoring

and many other interesting features

MOTORIST

August issue now

on sale




August, 1960

TILL played in parts of Spain and

Africa, the Rebec, or Rebab fiddle, is the

forerunner of the violin as we know it
today. It was introduced to Spain from
North Africa in the eighth century and was
played by strolling minstrels throughout
Europe. The name Rebec is derived from
the Persian and means *‘ the melancholy one,”
an apt description of the nostalgic tone of
this instrument.

The design has remained the same with
very little variation from the early days.
The instrument to be described has been
arrived at from studying old records and
historic carvings and follows closely the
traditional pattern.

Extremely simple to make, the finished
instrument produces a beautiful torie and is
also extremely attractive looking. Before
making a start on construction, carefully
study the drawings and photographs until
every stage in construction is clearly under-
stood. There is no need to be deterred by
the carving and general ormamentation as
this can be left out if so desired. Many
Rebecs were extremely simple and completely
devoid of elaboration.

Fig. 1 shows an exploded view of the fiddle.
Construction can begin on the body.

The Body

This is made from a block of well-seasoned
pine or walnut measuring 14in. X sdin. X
3in. Scale up the body lines given in Fig. 3
and transfer the plan on to the block using
carbon paper. The block should now be
cut to the plan shape. Mark in the inside
line as shown, leaving a block at the neck end
to take the neck. Firmly secure the block to
the bench or table using G-clamps and, using
a 4in. or %in. gouge, hollow out the block
until it conforms to the inside shape shown
in Fig. 4. The hollowing process is not as
difficult as it might appear. See that the tools
are razor-sharp and work from either end
towards the middle. A wooden mallet is use-
ful for the first stages, finishing off with
small cuts by hand. Once the body is nearly
at the desired inside shape use a piece of
broken glass with a suitable curve to scrape
the inside smooth and free from tool marks.
Fine sand-paper can now be used to finish off
the inside. Before turning over the block, cut
out the socket to take the neck. Ideally this
should be dove-tailed but the simple joint
shown does the job admirably.

Turn the block over and start shaping the
outside. The wall should be left between
$in. and sin. thick except where the carving
is to be done. A ledge should be left around
the top. This ledge should be }in. wide by
}in. deep. This is to give a good gluing sur-
face for the sound-board or table.
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When carving the outside shape, take care
to let the shape develop as a whole. Do not
spend too much time on any one area. Once
the desired shape has been achieved mark the
carved elaboration on the wood. Using a
knife of the X-Acto type, cut along this line,
ensuring that the blade 1s at right-angles to
the body at all times. This cut should be
about t4in. deep. This done it only remains
to cut up to this line from below. The carving
should now be standing proud of the sur-
rounding body by about yin. Using various
grades of sand-paper, smooth the body down,
carefully cleaning out the details of the
carving. The body can be laid to one side
now, while a start is made on the neck.

Neck
This is made from a block of mahogany

e

Perspective
drawing of head
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Here is another article on musical instrument construction, this one
dating back to the eighth century.

Fig. 1.—An exploded view of

the fiddle.

measuring 8in. X r3in. X 14in. Transfer the
measurements given in Fig. 5 to the block
and cut out. Once in the square the neck
should be temporarily fitted into its socket in

the body. Drill a hole in the neck in the
socket end and screw it to the body. Using
a spokeshave, shape the neck until the body
flows into it without any bumps or irregulari=
ties. Once again use various grades of sand-
paper to obtain a perfectly smooth finish.
The neck can now be removed from the body
and placed to one side (Fig. 6) while the head
is made.

Head

Fig. 2 gives details of the head. The
measurements should be transferred to a
suitable ‘piece of mahogany. After sawing to
the outside shape, the string slot should be

i

Fig. 2.—Details of
the head.
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Fig. 3.—Plan of the body. The squares each represent Iin. full size

cut out. Use a %in. chisel for this and make a
clean slot, sloping from either end. At the
neck end a channel is cut out to take the
strings. Now drill three }in. holes for the
pegs.

The head can be left plain or can be
carved. A simple way of improving the head
is to bevel the edges. If carving is desired
then there are a number of simple designs that
should give no trouble. These can be found
by looking at carved furniture.

The head is now ready for gluing to
the neck. Aerolite 306 was used in the
- original and proved excellent. Not only
does it give an extremely strong joint but it
is also space-filling and helps to mask any
slight errors in construction. When the glue
is dry trim away any excess and see that the
top of the head is in line with the top of the
neck.

The neck can now be glued to the body
(Fig. 7). Take great care here to ensure that

the neck is accurately
located. Lay a
straight-edge along
the neck and check
that it meets the end
of the body accur-
ately. Any adjust-
ments can be made by inserting small slivers
of wood at the appropriate place in the
socket.

The body and neck can now be left to dry
while the finger-board is made.

Finger-Board

Fig. 7 gives details of this important part.
Make the finger-board from a piece of
mahogany measuring 114in. X 1}in. X r1in.
As will be seen from the drawings, there is a
step where the neck joins the body. At the
head end it will be noticed that the finger-
board overlaps the join between neck and
body by about %in. The underside of the

- .

1

< -] Fig. 6.—The finished body and neck with héad attached.

Fig. 5.—Dimensions of the neck and photograph of
the neck and head temporarily fixed to the body.

finger-board is curved to the same shape as
the top. This under-curve need only be taken
back 3 or 4in.

Table

Lay the finished body of the fiddle on a
piece of fsin. plywood and with a pencil
mark round the outline. Select the plywood
to be used with an eye to the finished instru-
ment and choose a piece with attractive grain.
Using a fret-saw, cut round the outline, leav-
ing the pencil line showing. Next cut out the
2}1n. dia. sound-hole and clean the edges with
fine sand-paper. It should be noted at this

stage that the sound-hole can be dispensed

Fig. 7.—Dimensional details of
the finger-board, bass bar and
batten. {Left) The body with

finger-board and head attached. |

e
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with and replaced by two crescent-shaped
openings. These openings appeared on many
early instruments and were the forerunners of
the f-holes in the viclin as we know it today.

Now make and glue in place the bass bar.
Fig. 7 gives details of this part. It is glued in
place in the position shown in Fig. 3. Also
glue in place the batten shown in Fig. 7. When
gluing these parts it is a good idea to clamp
the table on to a flat piece of wood to- ensure
that the table is absolutely flat.

It only remains to locate the sound-post.
This is a short length of }in. dowel a fraction
longer than the height from the floor of the
belly to a straight-edge laid across the top of
the body. This is to make it a tight fit when
the table is glued in place. It is a help in
locating the sound-post if it is glued .to the
bass bar on the table.

The table can now be glued in position.
Use the glue liberally. Once in position the
table can be held in place using simple clamps
(Fig. 8) or by wrapping around with model
aeroplane elastic. This last method ensures
even tension over the entire glued area.

The Rebec is really beginning to look like
a musical instrument now. While the table
is drying make the tail-piece, bridge, pegs
and nut.

When the table is dry, glue the finger-
board in position on the neck.

Tail-Piece

Make this from a piece of hardwood
(ebony would be ideal but is rather hard to
get) measuring 3%in. X 1fin. X gin. It is
shaped as shown in Fig. 9 and has three
holes drilled in it to take the strings. It is
held to the body of the fiddle by a loop of gut
that fits over the tail-piece stud. ‘The gut is
held as follows. Drill two 4in. holes in the
end of the tail-piece, to a depth of about 1}in.
Using a sharp knife, cut through to the end
of these holes from below. Insert a short
length of gut into one of these holes until it
emerges at the end. Tie a knot in this end.
Later, when the tail-piece stud is located, the
free end of gut is taken round it and back up
the second hole. A second knot holds the
loop in place.

Bridge

Fig. 10 shows this detail. It should be
made from straight-grained pine. Use either
a fine fret-saw, or, better still, a jeweller’s
saw, to cut the shape.

The Pegs

Although violin pegs can be bought in
most music shops, they are not in keeping
with the rest of the fiddle. Fig. 11 shows
suitable design for the pegs. These can be
made quite easily from dowel. If a lathe is
available no trouble at all will be encountered.
Without a lathe, however, very good pegs
can be hand made. They should be slightly
tapered to ensure a tight fit in the peg holes.

Sound-Hole Inlay

Fig. 12 gives a simple pattern. Transfer the
design to a piece of in. plywood and carefully
cut out with a fret-saw. Make it a tight fit in
the sound-hole. Sand smooth and place to one
side to await assembly. '
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Fig.

Fig. 9

8.—Clamping
the table to the body.

(below).—The

tail-piece.

Fig. 11 (right).—
© The peg.

Fig. 13

Fig. 14 (left).—
Details of ‘the
bow.

Fig. 15 (right).—The fin-
ished fiddle and bow.

e

The nut.

Fig. 10.
(left).—The
bridge.

Fig. 12 (left).—

(above).—
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The Nut
The nut is made from either scrap hard-
wood or bone. Fig. 13 gives details.

Tail-Piece Stud

Carve this from a short length of dowel.
Drill a hole to take the stud in the body.
The Bow

Although the fiddle can be played with an
ordinary violin bow, that shown in the photo-
graphs is more in keeping with the period of
the instrument. It is made from a 2ft. 2in.
length of straight-grained pine, fin. square.
Fig. 14 gives details. A further 6in. length of
i51n. square pine is glued to one end as
shown. A }in. hole is drilled in the bow
where the two pieces join and a vee is cut in
the top. Bind the end of the bow for about
3in. below this vee to prevent splitting. The
bow-hair, which can be bought in most music
shops, is held in place by two knots, 2ft. 1in.
apart. After tying the first knot, insert the
untied end through the hole in the lower end.
Now tie the second knot and, bending the
bow carefully, slip the hair through the vee.
The bow can be left strung in this manner
for long periods without damage. Apply
rosin liberally, before playing.
Finishing

It was decided to finish the instrument in
such a way that it looked mellow with age.
This was achieved by using a spirit stain and
friction polish. A number of very weak
coats of stain were applied. The original was
made from pine and a walnut stain was used.
Before staining the fiddle itself carry out
tests on pieces of scrap until the desired effect
is obtained. The grain should next be filled
and rubbed down smooth. Now for the
friction polish. That used on the original
was bought made up in a woodworkers
supply shop. Itshould be used very sparingly.
A high, piano finish, is not required but
instead a dull glow to enhance the character
of the wood. A very light mahogany stain
was used on all mahogany parts before filling
the grain and rubbing down. The bridge
and nut are left unfinished. The tail-piece
stud should be stained black and polished.

Assembly )

Locate the tail-piece stud in the body and
glue the sound-hole inlay in place. The fiddle
can now be strung and the tail-piece loop
finally knotted. '

General

The photographs show where embellish-
ment can be added. The lower end of the
finger-board can be cut to the shape shown
with a fret-saw. It is up to the reader to add
whatever decoration he feels will enhance
the finished instrument. If slipping pegs
give trouble, drill a small hole up the centre
of each peg and force home small wedges.

If reasonable care bas been taken over the
various stages the finished fiddle shown in
Fig. 15 will not only be a very good-looking
instrument but will have a tone that will
amply reward the amateur luthier.

The fiddle should be strung with three
violin strings. Either the top or bottom three,
according to individual choice. The fiddle is
tuned in the same way as an ordinary fiddle.
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The automatic cheque- -~
reading machine and
specimen cheque.

HE first demonstration of automatic
T cheque handling using E.M.I.’s new
Figure Reading Electronic Device—
FRED—in conjunction with the Pitney-
Bowes/National high-speed document sorter,
was given recently at the Hayes headquarters
of E.M.I. Electronics Ltd. Cheques of
various sizes from many different cheque
printing houses were shown being auto-
matically sorted into their paying branches.

In a typical day’s voucher clearing in the
United Kingdom over 2,000,000 cheques are
sorted for return to about 10,000 branches.
Manual sorting methods are finding it difficult
to keep up with the increasing numbers of
cheques being used, so the banking industry is
studying the advisability of installing
electronic figure-reading and sorting equip-
ment.

FRED has been developed as a numeral-
reading machine specifically for use with
bank cheques and for other similar business
purposes.

All the data normally found on a cheque—
such as serial number, branch number,
customer’s identity and amount—can be coded
along the bottom edge using the FRED
numerals.

Cheques in sizes ranging from 6in. X 3in.
to 8in. X 4in. can be sorted indiscriminately
and other special sizes can be handled if
required. Punched card cheques, when
printed with FRED characters, can be read
simultaneously with normal paper cheques..

Accurate spacing of the characters along a
line or the precise positioning of any character
relative to the leading edge of a cheque in the
sorter is not necessary, and normal printing
tolerances are sufficient.

Low Printing Costs

The FRED system makes very few
demands on the cheque printing industry, so
its adoption would result in keeping cheque
printing charges down to a minimum.
Extensive tests have been carried out with
hundreds of thousands of cheques from all
the leading British cheque printing houses to
confirm FRED’s practicability.

Some of the data—such as customer’s
account number and amount—has to be
imprinted on the cheques in the banks, so
tests have also been carried out in collabora-
tion with the leading manufacturers of
imprinting machines.

Bar Code Numerals
A reading machine intended for use in

NEWNES PRACTICAL MECHANICS

@i

business offices should be very reliable, fast,
compact and of low cost. Whilst it is relatively
easy to meet these requirements with a bar
code reader, since the detection of such a
simple * pattern ” is a comparatively straight-
forward problem, it is much more difficult
with complex shapes such as conventional
Arabic numerals.

This difficulty has been overcome in the
FRED system by building a five-element bar
code into the design of the numerals. The
resulting typefaces are visually similar to
conventional designs—they are in fact based
on an existing fount called Broadway—and
are therefore easily recognised by the human
eye. Furthermore, the machine is presented
with what amounts to a simple five-unit bar
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THIS COMPUTOR
READS FIGURES

A new

development in the

electronic field

code, which, with magnetic ink printing, leads
to very reliable machine recognition.

The FRED numerals and inter-block
symbols are shown in the diagram below, the
corresponding bar code being drawn under
each numeral for comparison purposes.

Consider, for example, the numeral
‘“ zero.” Referring to the bar code beneath
this numeral and reading from right to left
the columns are black, white, black, black,
black. If the numeral is also imagined to be
divided into five equal vertical columns, it is
clear that these too (reading in the same
direction) are:

(1) mainly black
(2) mainly white
(3) mainly black
(4) mainly black
(5) mainly black

If a ““ mainly black ”’ column is represented
by 1 and a ‘ mainly white *’ column by o, the
code for zero is 10111, as for the bar code.
Each numeral is coded in this way.

As the first digit in each code is always
“1 ”—the right-hand column of each
character is always black—this form of the
code gives four variable digits, with 16
possible combinations.

Inter block symbols

\\
3
§

““ﬂ%‘““ y
RANNN
A\

W
\

AL

AW
DTN

k\\\\\\\\\\\\\\\

RN
&\\\\\\\\\3

NNN\N
NN

AN
.\\\\\\\\\\\\\\\\\
A

N
X
)

T
i = =
“THE
== = g
= =
2= 2 = 222
= g 222
= E 222
Z vy £
Z . ==
/,/7 = =
7~ 22
Z.> 7 =2z
Z 7% 2z
2 7 7
2%%% Z 2%
2 1
% 5%%. 22 7%
7 z
4y =
y 4 2T
4 Z2
Serial No. Bank and branch
Z
Z
Z7Z

A five-element bar code has been built into the design of the numerals.
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Yoﬁ Can Make It Yourself At

Home By Eric Hawkesworth

ESIGNED for either indoor or outside
Duse, the Krazy Train miniature golf

course can be put down in quite a small
area to give a most interesting game. Some
putting skill is required to negotiate the
hazards, which are all associated with railways.
Painted in the suggested colours, the minia-
ture greens and hazards present an attractive
appearance and the total cost of the complete
set—under £5—could be easily recouped, if
the owner desired, by siting the outfit in—say
—a local park and letting the public play
round for a small fee.

Constructing the Platforms

Outer frames for the eight platforms are
all identical in size and shape and are built up
using planed 3in. X #in. timber. Side
pieces measure 4ft. 74in. while the ends are
2ft. and 8in. respectively (Fig. 1). Joint the
frames with glue and screws after first cutting
away the tee-off end of the frame pieces as
shown.

The actual greens are built up in two pieces
to each frame—a 3ft. long portion with slight

'boafd
*painted GREEN

Plywood ~g_
Ball boxes nailed
under holes

incline to return mis-hit balls and a flat
section with the hole in the middle. Either
hardboard or thin plywood may be used.
Fig. 2 shows how five inclined greens may
be cut from a 6ft. X 3ft. sheet and three such
sheets would be required for the whole set
of large and small greens.

Extra strips of wood as shown are nailed
inside the main frames to carry the greens,
the plywood or hardboard pieces being nailed

down on to these carrying strips. The ball

hole is fretsawn 3in. dia. and a plywood box
is fastened below. A 3in. hole is drilled at
the tee-off end to hold the ball each time it is
hit (Fig. 2).

Other items needed for the platforms are
ball fences made from strips of hardboard and
1in. square pieces of wood to direct the ball
to the hazard and the hole number pennants.
The pennants should not be too high (Fig. 2)
so that putting from the broad end is con-
venient. Screw the pennant post to the outside
of each frame.

Paint the frames red and the boards green
‘to complete the platforms.

& PLATFORMS REQUIRED

\\! Fences to suit

_hazards

nailed in

2853 x1-6"

!
2 x 0 L]
inside

Fig. 1.

Tee-off platfor
cut away”
at rear;

Paint all Frames RED

8”

Hazard platform details.

The photographs on the right show some views of the author’s Krazy Train golf course.
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x /."\ 5” \

Tack and Glue

B

Ball is putted up
ramp to roll
through

boiler

YELLOW
Paint or transfer

"
Paint % Ply
RED withYELIOW,
Outline

Ball is aimed for
centre hole & direct
approach to hole in green

Ourter hatches divert
ball away from hole

116/1 <9/1 71‘6” 8 ,1_611 -

T~

> = \’1 at front
—— Al /76 -~ . == it
Cab Roof - = 4 i > o, -

Boiler Tube is OPEN

R

511

Plywood
Pennant
and
Staff

‘ | 51

Ball in Tee Hole }

—
5 Slaoing Platforms from & 6:0'x 3-0" Sheet

Flat Putting Platform
pa

— [ O]

e i

Sloping Hazard Platform

Ball in box hole

Fig. 2.—Further details of the hazard platform and the plywood pennant.
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2x2"
Baffle Block

Ball must be hit just hard
enough to pass over ramp

between baffle block

g W

Fig. 3.—The engine hazard.

Fig. 4.—The tunnel hazard.

Fig. 5.—The booking offic
hazard.

Fig. 6.—The girder bridge
hazard.
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Ball is putted up & alon

bridge. It fallsthrough tra,
3L Baffle Board  and out via ramp

- -

9”
~ paint BLUE

String laced
_through
small holes

Ball is putted
across station
platform

s Ball bounces
> off here if
hit too hard

painted
WHITE

% i
|square
wood

ST
SIGNAL 12
High

Run-up Ball must be putted into box
Gebe gently when it trips board &works signal

et

Fig. 7.—The station hazard.

: 5/5” Dia Wooden Dowel
paint WHITE

B GREEN Plastic B,ndlng
’
%2 Brass Taps

Fig. 8.—The height gauge
hazard.

Fig. 11.—Putting , ,

Fig. 9.—The level crossing b N %

hazard.
Shaft i1s
slotted
to receive
Head

Fig. 10.—The signal hazard.

L, |
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The Engine Hazard

A 12in. length of 2in. internal diameter
pipe forms the boiler of the engine hazard
(Fig. 3). This pipe is mounted into a plywood
cab at the back end and sits on a plywood
saddle up front. Wooden side strips join
cab to saddle and the plywood wheel discs are
screwed and glued to these strips. Plywood
frin. thick should be the minimum used and
this applies to all the hazards.

The run-up ramp is built to the given
dimensions which give a slight taper from
front to back and provide 1in. high side walls
to guide the ball into the tube. Notice how
the leading edge of the ramp is chamfered to
give a smooth lead-in. A chimney and front
buffers are cut from rin. dia. dowel and
glued in place. Colours for the engine—and
all the other seven hazards—are included in
each sketch. The enamel should be painted
over at least two wood undercoats.

Mount the engine on a platform with the
nose just projecting over the flat green. Use
coachbolts with wing nuts underneath the
green for easy winter packing and secure two
suitable ball fences each side of the run-up
ramp, also with small }in. coachbolts. The
hazards should be directly in line with the
holes so that a straight putt has every chance of
holing in one.

The Tunnel Hazard

A drive through the tunnel hazard is not
quite so easy as might at first seem. Fig. 4
shows the internal construction of two ramps
and a baffle block. The ball must be hit with
just sufficient force to lift it over the run-up
ramp. Too hard a drive will bounce the ball
off the bafle block and back out of the
tunnel |

Plywood corner pieces must be located
on the lead-in and lead-out edges of the
ramps so that balls run smoothly through the
openings. This applies to the other hazards
with internal ramps. Secure the tunnel to the
green with ball fences either side the mouth.
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The Booking Office

This hazard runs the full width of the
green so that no extra ball fences are required
(Fig. 5). It is cut from a strip of plywood
measuring 18in X 7in. and has three ball
openings as shown.

The tunnel deflector is built up from more
plywood and is fastened immediately behind
the centre hole. Balls passing through this
opening have a direct run to the hole but
balls going through the * 2nd Class ”’ open-
ings are directed to left and right of the flat
green. A second putt is thus required to
sink these shots.

Girder Bridge Hazard

Make the sides of the bridge from %}in.
plywood and lace white string through small
drilled holes as shown. The ramps are of the
thinner plywood as is the baffle board at
the rear end of the girders. The ball must be
hit up on to the bridge platform via the run-
up ramp with just enough pace to roll it
through the trap. It will rebound if hit too
hard. Two more ball fences prevent shots
going straight to the flat green (Fig. 6).

The Station

The platform with canopy-top and fence
is easily assembled from pieces of suitable
plywood. Blocks 1in. square can be used to
strengthen the structure. As shown in Fig. 7,
they are tacked and glued into the angles.
Ball fences direct the balls into the hazard.

The Height Gauge

Built up off a base of ply, the height gauge
hazard is a kind of see-saw (Fig. 8). The
trough of the see-saw is pivoted }in. behind
its rocking point so that its angle of inclina-
tion always lies toward the tee-off green. A
backboard is fastened to the rear of the base-
board and this acts as a re-bounce baffle if
the ball travels up the trough too fast. The
ball must overbalance the trough, when it
can run through the hole in the baffle.

Bolt to a platform with fences aligned each
side of the mouth of the trough.
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Level Crossing Gates

Fig. 9 shows the pair of level crossing
gates through which the golf balls must be
driven. They are simply cut from plywood
with wire stays added to resemble brace bars.
The gates are supported with blocks attached
behind. These are drilled for the holding-
down coachbolts.

The gates are painted white and have red
ply discs tacked to their centres. Leave a
gap of 3in. between to make this very sporting
hazard.

The Signal Hazard

The weight of the golf ball rolling through
the signal box is employed to press down a
platform which is counter-balanced—via a
wire arm—against a signal arm. Thus, a
successful drive through the hazard flicks the
signal arm to * all clear ” (Fig. 10).

Notice how the rear view of the signal box
shows the hole at floor level through which
the ball rolls after depressing the platform.
The run-up ramp has a chamfered edge to lead
the ball into the box and two ball fences
are required.

The signal arm is fastened to the post by a
single woodscrew and must be an easy—but
not loose—fit. A length of 4in. bronze
welding wire is ideal for the connection to the
platform that tilts.

The Putting Irons

Suitable putting irons for the miniature
golf set are made from lengths of smooth
§in. dia. dowels and sheet brass pieces (Fig.
11). Each shaft is 2ft. 6in. long and is slotted
at the base to accommodate the putting head.
Depth of slot is 1din.

Use in. thick brass for the heads and saw
them to the shape given. Notice how the head
makes an angle with the shaft. Drill a couple
of small holes at inch centres through shaft
and head and rivet a pair of copper pins
through the lot.

Paint the shafts white then bind a length of
green plastic adhesive tape round the handle
end to give a good grip.

Process your own Colour Film

bulk water tank and check that the temperature is correct. Clean all
measures, jugs and other vessels, also clean the developing tank and

(Concluded from page 475)
Remaining Steps

When the reversal exposure is completed, the film and its reel are
returned to the development tank and the next solution—the colour
developer—is poured in, having first reset the timer. If you have had
to remove the film from its reel during the reversal exposure, re-
threading is easily done by placing film and reel in a bowl of water.

At the colour development stage it is possible to relax. The step
is a comparatively long one, and all that is necessary is an occasional
agitation.

This is now an opportunity to check the temperatures of the rinsing
water and the bottle storage water, also check that the labels on the
bottles are still intact and that the first developer and hardener have
been restored to their bottles. At the end of this stage the colour
developer is returned to its bottle (Fig. 8) and the succeeding washing
and clearing stages carried out.

Appearance of Image

So far, the film shows no sign of any image, the base is grey upon
removal from the tank prior to the reversal exposure, and it remains so
until half-way through the bleaching stage; during bleaching the base
turns green and about half-way through the process a cream image
appears at last.

After bleaching, the film is washed and then fixed. During fixing
the outside surface of the film looks very dark and black and resembles
a black and white negative.

The last wash is now made, taking 8 to 15 minutes.

There is one extra process for the Ektachrome film, the most
important one of stabilising. The stated time must not be exceeded.

Now, after the long period of processing, you can hold the film up to
the light to assess your work, both with regards the subject taken and
the success of the processing.

Finally the film is attached to clips and hung to dry in a dust-free
atmosphere and at a temperature not exceeding 110 deg. F. Correct
drying is of primary importance.

Re-use and Storing of Solution
If you are processing further films at once, place the bottles in the

dry the spiral-reel thoroughly before threading in the new film. Also
clean the agitator and thermometer. Then process as before.

When you wish to store the solution for use on subsequent days, the
bottles should be full or almost full and stoppered and be placed away
from the light.

The storage life of the various solutions comprising Ektachrome
Process Ez-Improved Type is—First and Coloured Developers
(unused and partially used) 2 weeks; other solutions (unused and
partially used) 8 weeks. The life of Johnson’s Ferraniacolor Processing
chemicals is—First and Colour Developers, unused 1 week,
partially used 48 hours; other solutions at least 6 weeks.

When solutions have been stored for any length of time they should
be filtered before use to remove any deposit.

Care is Essential

By following the maker’s instructions completely and ensuring that
the equipment is clean; that one solution does not contaminate
another, that the second exposure is adequate and that the temperature
and timing are as recommended, every transparency should be a good
one.

Making Colour Slides

Having processed your film you will now wish to make your own
slides, either for direct viewing through one of the many slide mag-
nifiers or project them on to a screen. .

The simplest and least costly method is to purchase cardboard
ready mounts (Fig. 9). These cost 5s. 6d. for 50 from Kodak and
28. 3d. for 20 from Ferraniacolor. They have self-sealing adhesive, it
being only necessary to cut-up the film, place the sections in the
mounts, fold over, and seal.

Plastic, metal and glass slides can be used and these are particularly
suitable for projector work, when the cardboard mounts tend to distort
temporarily in the projector because of the heat and ‘ jump * out of
focus. A selection of slides is shown in Fig. 10.

Finally, care of slides is essential. There are a number of special
boxes and cases available (Fig. 11), the most important thing being
to keep them away from the light or the colours will tend to fade.



August, 1960

NEWNES PRACTICAL MECHANICS

495

of the bulkhead across the joints. The door
frame members are screwed at their lower
ends to the lower members of frame 4.

At frames 3 and 2 vertical members are
secured to the knees and carlin and sloping in
at the same angle as those of frame 4 (Figs. 26
and 27). This can be judged by sighting from
the cockpit along the edges of the bulkhead.
Thesemembers are 1 {in. X {in. and the vertical
length is better left a little full at first. The
roof beams should be clamped to their top
ends and adjusted into position by sighting
along the top of the cabin beams.

The curvature of all the roof beams should
be the same. Consequently when the curve
has been set out on the bulkhead beam the
other beams can be marked out from this one.

Another point of importance concerning
the vertical members at frames 3, 2 and
windscreen position is that they should also
be parallel to the bulkhead frame when
viewed from the sides of the boat. That is to
say they should all be parallel to one another.

The vertical member at the windscreen
position is screwed only to the carlin, which

is

perhaps

a weakness, consequently a

strengthening piece of 1}in. X {in. is fixed
across from the carlin to the sheer batten
at this point to give additional support.

The sloping windscreen side members do
not rest upon the carlins (Figs. 29 and 31),
but upon a gin. piece of carlin timber screwed
against the carlin. For the time being do not
proceed with the windscreen.

Check the alignment of the roof beams

and then

scribe their positions on the side

The P.M. 2-Berth Cabm Cruiser

Y2~ 1/2 round

The Concluding Article of the

members at frames 2, 3 and 4 and
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Roof
carlin.

2°x 8 ¢'sk brass screw

—~

Cabin side
support.

o)

Roof beam. /
/I’/2"x 8c'sk.
brass screw.

Fig. 28 —Details of junction of roof beam,
roof carlins, and cabin side supports.

The windscreen (Fig. 31) can now be
completed by screwing the sloping members
in position and then fitting the top rail with
a curvature to correspond with that of the
other deck beams. All this work may be

done with neatly made butt joints provided
they are well glued with Aerolite glue and
screwed up tightly. It is important to keep
an eye on any likely points at which rain may
penetrate and to be sure that they are well
sealed with either glue or Seelastic.

Fig. 30—A photograph taken during cabin
construction.

Roof Battens

The roof has five battens. The central one
is 1#in. X #in. and the others are 1}in. X $in.
The central one is wider to make a good joint-
ing surface for the two pieces of plywood with
which the roof is covered.

These battens are notched into the roof
beams and screwed into position (Fig. 26).

Now fairing off the roof members
can be undertaken with a smoothing plane.
Make sure all screw heads are well counter-
sunk to save any damage to the plane blade.

Carlin Filler Pieces

Applied to the side-deck carlins in between
the vertical members of the cabin framework
are some pieces of 2in. X {yin. thickness
plywood. These pieces form a ledge against
which the lower edges of the side panels of
the cabin can be screwed. They also provide
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a bearing surface upon which to put the
Seelastic sealing compound.

The Side Decks

The upper structure of the cruiser is now
ready for covering in with }in. thick plywood.
The lay-out of the various panels is given in
Fig. 32, but it is to be noted that these sizes
are only approximate.

Commence by fitting the fore-deck (Fig. 31)
which consists of two triangular panels. The
top of the stem should be trimmed away
flush with the sheer battens. The top of the
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false stem may be left for the time being and
later it may be rounded or shaped to suit the
constructor. It is essential to get a good fit
of the foredeck against the lower windscreen
rail. It is helpful if the panels are held in
place with just one or two screws at first to
ensure a good fit before using sealing com-
pound. When all is ready Seelastic is thinly
spread upon the edges of the deck beams,
battens, sheer battens, etc., and then the
panels are put into position again and screwed
down with screws at every 4in. Use §in. X
No. 6 c’sk brass screws. If the decks are to

Screw to side support Top rail of Cabin carlin. Bulkhead roof beam
11/2"x 8 brass screw windscreen 34°x53/4"
well counter sunk
—— Screw
. : Serew Cabin roof
Angte of | gotton 3 \F/ e beam.
slope rail of 2:6"
inwards wind- y
19" screen Side support Side support Side support.
. Side @ 136%34"
support Y ¥ 3 4
kY% 4 B YL 7aB || B 7y -] (134" o~
o\ 3 5 ]
o 9 Knee of Knee of //a gulkhead frarme
Screw to carlin ./ 4" x 3" Knee of
192'x8 brass  Deck Frame1 Ve Sl frame 4
screw well beam
An additional piece of deck carlin (9"x1Y4"x3/4") is screwed
countersunk 4

to the carlin here upon which the bottom end of the
windscreen side supportis screwed.

Fig. 29.—Details of cabin side structures.

Fig. 31.—Fit

be left natural colour and varnished then the
screw heads are best driven in just flush with
the surface. If the decks are to be painted
then the screws may be sunk in a little and
the holes stopped.

Each side-deck comprises two panels. The
shorter forward pair of pieces must butt
neatly against the ends of the foredeck and
against the carlin filler pieces. The aft ends
of these panels reach to frame 3. In order to
provide a wider bearing surface at this point
for the joint of the two panels it is advisable
to screw on an extra bearer to the knees at
frame 3 as well as at frame 1.

The two stern-side deck panels butt against
the forward two and against the cockpit
coamings. Trim off any overhang at the
transom and along the gunwale line. The
outer edge of the side-deck panels can finally

ting the fore-deck.
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Cabin side panel.
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Bulkhead

Side deck 4'-6
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Windscreen
‘panel.

56"

Fig. 32.—Layout of ply-
wood panels for super-
structure.

be sealed over with a length of 14in. half-round
moulding screwed and sealed from bow to
transom.

The Windscreen and Cabin Side Panels

Roughly trim these panels to size and mark
in lightly any members of the cabin frame-
work and then give consideration to the
arrangement of the openings for the windows.

These windows are of }in. Perspex and are
held in place with rubber mouldings similar
to those used for car van windows. It is
necessary to get the correct moulding for the
thicknesses of materials being used. A
typical cross section of rubber moulding is
shown in Fig. 35. Remember to avoid sharp
curves in window openings when using such
mouldings as it is difficult to fit them to very
sharp curves. A minimum curve of 24in.
radius is suggested.

In passing it is of interest to note that instead
of a fixed windscreen window panel the
constructor may wish to contrive a window
which hinges outwards as on an old-type car
windscreen. In fact. it is possible to use a
salvaged car windscreen for this purpose.

Another reason for such an opening window
is that it provides an emergency exit forward
should the cabin door get jammed or in the
case of fire in the after well. A grim thought
but at least one for which it is as well to make
provision. Needless to say, one or two small
car-type fire extinguishers should form a
part of the gear in the boat when it is in use.

Assuming then that a fixed windscreen
panel is to be used, fit it in place making a good
fit against the fore-deck on the bottom edge.

e

Cabin side panel

Ilv

Fig. 34.—Grab rail.

Bulkhead
panel

Trim off level at the roof beam and the side

"uprights.

Fit next the two bulkhead panels. A
small filler piece will be needed over the top
of the door. In addition, at that point, it is
advisable to fit a strip which will protrude
over the top of the door to keep rain from
running in (Fig. 33.)

The side panels are now fitted. They
must make a good fit against the side decks.
Final trimming off of the two ends may be
delayed until the panels are screwed in place.
Sealing compound is used again under all
surfaces which butt together to give a water-
tight joint. The rear ends of these panels
must be left overhanging about an inch in
order to screw against a jointing strip of
1in. X #in. to which is also screwed the side

screen of the cockpit (Fig. 35).

Joint between cockpit side screen and side of
cabin. Glue and screw to batten 134"x /4"

Drip bead
™ on underside
of cabin
overhang.

~~—Rubber moulding

. for windows.

Fig. 35.—Cockpit side screen and rubber
moulding for windows.

Finally the roof panels are secured in place.
The edges may be trimmed back flush with
the sides and ends and a moulding be
screwed over the joint to make a waterproof
seal. Alternatively an even more weather-
proof arrangement can be made by having
small overhanging eaves all round, rather
more overhang should be provided at the bow
end for effect. The underside of the overhang
can be reinforced with some #in. half-round
moulding which will also act as a drip beading
(Fig. 35)- ) L -

A length of $in. quarter round moulding is
screwed and sealed along the side decks against
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the cabin sides, the coaming and the wind-
screen. This sealing strip must be put on
very carefully and sealed so that there is no
possible chance of water penetrating below
decks in the worst of weather. This is the
most vulnerable point for leaks in any craft
such as this.

The Grab Rails

These are essential fitments for the roof of
the cabin. They are to provide hand holds-
when walking along the side decks and are
useful to prevent such articles as mops and
boat hooks from rolling off the roof of the
cabin.

The rails (Fig. 34) are in two parts and are
of 1}in. X {in. material, neatly rounded
to be comfortable to hold, screwed to the
cabin roof battens with a spacer or similar
material.

The Cabin Door

The cabin door (Fig. 36).is made of two
10in. wide doors which are arranged to fold
in half and thus take up less room in the
cockpit when opened.

The frames are constructed with the use of
half-lap or mortise and tenon joints. The
plywood covering is held in place with brass
nails or scre'ws as well as glue.

Brass backflap hinges are used. They are
better than butt hinges as they may be laid
flat on the frames and thus give a wider
bearing surface.

A small bolt top and bottom on the inside
of one half of the door will secure it, and a
handle and lock of a suitable kind can be
fixed to the other half of the door.

Cabin Seats

The interior of the cabin can be fitted up
to any requirements of the reader. In the
present design the author kept a parallel
gangway of 20in. width down the centre of
the cabin. This makes the seats taper off at
the bow, but nevertheless wide enough to sit
on. See Figs. 25, 26 and 27.

Supports for the seats are of 1}in. X Zin.
timber and the seat tops can be offcuts from
the panels used for the skin of the boat. These
will have to be shaped to the curvature of the
boat and slots cut to fit around the frame
members. To provide more bed space it
may be necessary to carry pieces of plywood
to fit across from one side to the other of the
gangway. The seats can be covered with foam
rubber cushions which are excellent in that

(Concluded on page 500)
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Fig. 36.—Cabin doors.
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N the world today abundant electric power
I is of the first importance, and this is seen
by the fact that the building of new gen-
erating stations can hardly keep.pace with the
increasing demand. As the years go by the
requirements will grow still bigger. Looking
ahead it may well be that even the growth of
atomic power will not be sufficient for the
world’s demands. Where then will the
engineers look for the power which they must
have? The answer is that they will look to the
sea.
There are many ways to obtain power from
the sea, but one of the least known is to use it
as a giant absorber of the sun’s energy. Every
day the sun shines on the earth, and the
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R. N. Hadden describes the latest ideas for making use of the sea

amount of energy received is stupendous. It
has been calculated that when the sun is
directly overhead each acre receives the
power equivalent of 5,000 horse-power.
Think then how much power could be
generated from an area the size of the Indian
Ocean, if only it could all be gathered up.

Red Sea Dam

Of course, it is one thing to say that
so much of the sun’s energy falls on a given
area, but it is quite another thing to try to
harness it. However there is one way in
which the sea can be made to give up some
of the energy which it has absorbed from the
sun, and that is by evaporation. One scheme
has been put forward by a Frenchman named
Rene Bigarre for harnessing the energy of the
sun which falls on the Red Sea.

Bigarre’s scheme was to build a giant dam
across the mouth of the Red Sea near Aden,
to stop any water from flowing in from the
Indian Ocean, and to fit locks to the Suez
Canal so that no water could flow in from the
Mediterranean (Fig. 1). He claimed that
when he had isolated the Red Sea in this
manner the level would start to drop very
rapidly due to evaporation. The figure given
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Fig. 1.—The Red Sea dam.
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for the drop in level was 23ft. per year. There
would be nothing to prevent this drop in level
as no rivers flow into the Red Sea.

Bigarre then went on to describe the second
part of his scheme, which was to install giant
turbines in the dam. When the level had
fallen about 3oft. he would start the turbines
up, thus allowing water from the Indian
Ocean to flow into the Red Sea once again. In
flowing through the turbines the water would
generate tremendous power. The rate of
flow would be carefully controlled so that the
level in the Red Sea would be maintained at
its new reduced level. In other words the
flow would exactly equal the rate of evapora-
tion. When it is considered that the Red Sea
is about 1,200 miles long and about 200 miles
wide it can be seen what a tremendous flow
of water would be required to maintain the
level. In fact it has been calculated that the
output of the turbines would be equivalent to
burning 200,000 tons of coal per day!

There is however one snag to this scheme
at the moment and that is that nobody wants
such huge powers at this point, as the sur-
rounding lands are all desert. Nevertheless
it may well be that an efficient means may be
discovered to use electric power to convert
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sea water to fresh water. If this could be
done then all the surrounding deserts could
be turned into fertile land, bringing prosperity
to countries which are now poor.

A Mediterranean Dam

Another scheme similar to the Red Sea
dam, but more attractive in that the power
generated would be nearer to the great
industrial centres of Europe, is the Mediter-
ranean dam. This scheme was put forward
in 1928 by a man named Sorgel. His idea
was to build a dam across the Straits of
Gibraltar (Fig. 2), again with the object of
lowering the level of the sea by evaporation.
This scheme was designed not only to
produce power but also to increase the land
areas of the Mediterranean countries.

This scheme although very similar to the
Red Sea dam would be a much longer-term
project, as the rate of evaporation is lower.
This was fully realised by Sorgel when he
proposed the scheme, and in fact he laid down
the various stages for doing the work. The
first step would be the building of the main
dam across the Straits of Gibraltar and a
smaller one across the Bosporus. When the
dams had been completed the level of the

]
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Fig. 2.—Positions of Mediterranean dams.

sea would begin to drop. While the level was
being lowered the power stations would be
built, one in North Africa, one in Southern
Spain, and a smaller one in Turkey on the
Bosporus.

Sorgel reckoned that by the time the power
stations had been finished the level of the sea
would have dropped enough to start power
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Fig. 3.—Tidal power station.

generation. The actual rate at which the level would sink would be
very much less than in the case of the Red Sea. It has been calculated
that the evaporation is about 54ft. per year, but this is partly cancelled
out by the large rivers which flow into the sea. In effect the final rate
of dropping the level would be about 4oin. per year, or 33ft. in 10
years. In the scheme as put forward power generation would begin
when the level had fallen 33ft., or 10 years after the dams had been
completed.

Second Stage i

The next step in the scheme would occur nearly 100 years later.
By this time the level in the Mediterranean would have dropped
nearly 300ft., provided too much water had not been let in through
the turbines. With this lowering of the level vast new tracts of land
would have become available to the surrounding countries. It has
been calculated that at least go,000 square miles of extra land would
be available.

At this stage Sorgel decided that no further benefit would be
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realised by lowering the level of the western end of the sea any more,
as the gain in extra land would be small due to steeply shelving shores.
However he believed that a useful purpose could be served if the
eastern end were even further reduced in level, as quite a lot more
land would be exposed.

To reduce the level of the eastern end of the sea still further dams
would. be built from Italy to Sicily, and from Sicily to Tunisia
(Fig. 2). The level of the eastern end of the Mediterranean would
then be lowered a further 3ooft. Power stations would again be built
to generate electricity by allowing a controlled flow of water from the
higher level in the western section into the lower eastern section.

At this point Sorgel proposed stabilising the system, about 200
years after the first dam had been built. There is no doubt that the
power generated by this scheme would be really fantastic, and would
probably be able to supply most of Europe. There is no doubt either
that the extra land exposed would be very useful to the various
countries concerned.

2 The Snags

There are also a number of drawbacks. The first is that although
the sea level would be reduced in the Mediterranean, it would be
increased throughout the rest of the world by about 3ft. This would
be very serious for low-lying countries like Holland. The second
disadvantage is that all the existing ports on the Mediterranean
would become useless. As the level dropped the ports would have

> to be moved farther and farther away from their original sites. This

would mean a move at least every 1o years, which would be very
costly.

Because of the disadvantages of carrying the Sorgel scheme to its
ultimate conclusion it has been proposed by some experts that a
modified version should be adopted. In this modified version the
level would only be reduced 50 to 7oft. This lowering of the level
would be sufficient to enable a large amount of power to be generated
and still retain the usefulness of the existing ports.

Tidal Power

So far the schemes described have depended on evaporation for
the production of power. However there are other methods whereby
electricity can be obtained from the sea, and one such way is to use
the power of the tides. In actual fact such a scheme is being built
in France at the moment, where the very great rise and fall of the
tides is being harnessed.

As a tidal power scheme is actually being built by the French a
brief description of it is given. However similar schemes could be
built in the Severn Estuary in this country, or the Bay of Fundy in
Canada. The French project is being built in the estuary of the
River Rance, where the tidal rise is over 4oft. Across the mouth of
the estuary a dam is being built, which will house the turbines and
sluice gates (Fig. 3).
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Fig. 4—Sea thermal generator flow
plan. Power station with hot and cold
water suction pipes.
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Method of Operation

In operation the sluice gates will be opened when the tide is rising,
allowing the water to rush into the basin behind the dam. At high
tide the sluices will be shut and the turbines will be run in reverse
to act as pumps to push even more water into the basin. It may seem
strange at first sight to use electric power to pump more water into
the basin, when the whole object of the scheme is to produce power
and not to use it. However it has been proved that a small expenditure
of power to pump more water into the basin at high tide is more than
offset by the extra power generated when the level of the tide has
fallen and the water 1s flowing out through the turbines.

When the basin is full to capacity the pumping is stopped. A
period of waiting then occurs until the level of the water outside the
dam has fallen to about 14ft. below the level inside the dam. The
turbines are then started up and are run until the tide again begins to
rise. The sluices are then opened and the whole cycle is repeated.

It may be wondered why power generation does not occur while
the tide is flowing into the basin as well as when it is lowing out. The
answer to this is that it has been proved by experiment that it is more
efficient to generate in the way described. It may also be wondered if
the cyclic nature of the power generation will not be a disadvantage.
However the answer to this is that the tidal power scheme will run in
conjunction with a hydro electric station. When the tidal station is
generating the hydro electric station will be stationary, when the tidal
station is stopped the hydro electric station will be generating.

Heat Pump Principle
There is still another method whereby power can be generated
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from the sea, and this is by using the difference of temperature
between the water on the sea bed and on the surface. This method
depends on the fact that warm water will boil if its pressure is reduced
sufficiently. The steam thus generated can be used to drive a turbo-
generator.

Fig. 4 illustrates how this type of power station would work. Hot
sea water is drawn up from the surface of the sea, and is circulated in
coils in the low pressure boiler where steam is generated. The steam
then drives the turbine, and is exhausted to the condenser. The
condenser is kept cold by circulating cold sea water through the coils.
It is possible to make a power station of this type work with a tempera-
ture differential between the hot and cold wzter of only 40 deg. F.
There are many places in the world where this temperature differential
could be obtained.

Ideas Wanted

There is still one other way in which power could be generated
from the sea, and this is from the waves. Waves are produced by the
action of the wind on the surface of the water, and so in fact they
represent the power which has been absorbed over vast tracts of sea.
This power is really tremendous if only it could be harnessed, but it
is a big IF, as nobody has yet thought of a really good way of doing it.
However there is little doubt that some day somebody will devise an
efficient way of harnessing this power. When this way is found it will
probably be some simple solution, and will probably be thought of
by some quite ordinary person who is not afraid of new ideas. It
might even be YOU!

The P.M. Cabin Cruiser

(Concluded from page 497)

they do not retain moisture in the same way
as other types of mattress.

The spaces under the seats are valuable for
storage purposes and they can be made more
use of if the front of the seat is covered in to
prevent articles from falling forward. The
floor should also be lined to prevent small
articles from falling down into the bilges.

Timber for Seat Fitments

2 seat longitudinal members 6ft. x #in. x 13in.
1 cross member at frame 1 3ft. X %in. x 1}in.
2 cross members at frame 2 2ft. X §in. X 1{in.
2 cross members at frame 3 2ft. X #in. X 1§in.
2 cross members at frame 4 2ft. x {in. X 1{in.
6 leg supports. ift. x fin. X {in.

2 plywood tops 6ft. X 2ft. X {5 from offcuts

Rubbing Strips at Stern

These were shown in Fig. 1 at the begin-
ning of the series and are necessary to
protect the side of the boat at moorings, in
locks, etc. They are made from pieces of
timber 4ft. X 1}in. X 3in. The width of the
timber tapers to 1in. at the forward ends.
The strips are strongly screwed into position
at the transom and frames 5 and 6.

Finishing

The final finishing of the craft can be to
the constructor’'s own taste. Preliminary
work is the same whatever finish is desired.
All woodwork must be well glasspapered down
with various grades of paper. Three thin
coats of pink primer should be applied with
a light rubbing down between each coat. All
holes should be filled and smoothed off level.
Two coats of undercoat should next be applied
with a final coat of top coat.

If mahogany timber is to be left in a
natural colour, the preliminary coats should
be of yacht varnish well thinned down with
turpentine and lightly glasspapered between
coats. The final finish can be of two coats of
varnish at full strength.

Mooring Cleats

Some provision must be made to moor the
cruiser and four brass or galvanised cleats are
needed. The size can be about 4in. to 6in.
Four are needed, two at the bows and two at
the transom. They are bolted on to the side
decks at the points where the reinforcing
pieces were screwed prior to the fitting of the
side decks.

Engines and Steering

Most outboard engines of horsepower from
4 to 20 can be used to propel this boat. The
Seagull Century or Anzani Super Single 5
are suitable for quiet inland waters where
speed is in any case prohibited.

The engine 1s used to steer the boat as well
as to propel it and this is achieved by swivelling
the engine on a pivot by a tiller. The Anzani
engine can be completely turned round so
that it will in fact act as a reversing action to
the drive. The Seagull will not do this.

Throttle control. Double

Double pulley

Throttle cable

~~— Quick release

steering arm. Cabin
bulkhead.

Single pulley
Fig. 37.—Steering and throttle remote control.
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It is unlikely that the skipper will want to
stand by the tiller the whole time and a
remote control steering wheel can be quite
easily rigged up on the outside of the bulk-
head panel on the port side. The various
accessories for this remote control can be
rigged up by the inventive amateur but on
the other hand parts may be bought quite
inexpensively. Messrs. J. White Ltd., 247
Camberwell New Road, London, S.E.s, will
be pleased to send a list of current prices
upon request. From the current list the
following items would be needed,

£ s d.
1 No. 3 Steering Wheel . 3 10 O
1 No. 6 Quick Release Steering
Arm .. .. .. .. 17 6
1 No. 13 Flat Mounted Single
Pulley .. .. .. -, 3 6
2 No. 15 Double Pulleys . 9 o
1 No. 17 Throttle Lever control 17 6
1 No. 18 Throttle Connector .. 10 ©
10ft. Bronze Throttle Cable .. 1 o o
2 No. 11 Cable Clips .. o 2 o
2 No. 12 Thimbles .. 6
£7 10 o

Fig. 37 shows the disposition of the various
parts with their names.
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A ROLLING
BALL CLOCK

A novelty described by
A. B. ORR

HE clock to be described is a smaller

T version of an early eighteenth century

Chinese clock. At the hours and half-

hours a small ball is released and rolls down a

series of ramps. At the end of its run the ball

drops into a lift which carries it up to await the
next hour.

Choice . of Clock

The most suitable clock for conversion is
one of the old glass-fronted American type
which can usually be picked up extremely
cheaply in auctions. Choose a clock that is
mechanically sound and check that it has a
striking movement and that it is working.
Remember that the taller the clock the longer
the ball can roll. The one shown in Fig. 1 has
its decorative work removed.

Conversion

First of all remove the glass panel. This is
usually held in by small pins or glued block.
Then, using the removed glass as a template,
make a panel of }in. plywood to fit into the
frame. Cut away the area covering the face
with a fret saw. This panel is the base for the
mechanism, the ramps being attached to the
front and the lift gear behind. See Fig. 2.

Ramp

The ramps are made from bicycle spokes,
fitted into holes drilled in the side members.
The angle of the ramps will depend on the
size and weight of the ball used and will have
to be found by trial and error. Note the
dropping section on each ramp. Fig. 3 shows
how this is formed. Position the spoke be-
tween the vice-jaws as shown, using three
centre punches to form the curve. The ball
should drop cleanly through the section on to
the lower ramp. The ramp unit should be
secured to the panel by wood screws from
behind.

Two holes, slightly larger than the diameter
of the ball to be used; should be drilled in the
panel, one at the beginning of the ramp and
the other at the end. The upper hole should
be offset to the left a distance equal to the
diameter of the ball. This is to ensure that
the ball remains in the lift until the upper hole
is reached.

Lifting Gear

As can be seen from Fig. 2 this is a small
box that travels on two rails, driven by a
screwed rod. (The other rail is hidden by the
screwed rod.) The rod has a pulley on the
lower end and is driven, through a counter-
shaft, by a - Mighty Midget,” or similar
motor. No definite dimensions can be given
as the final measurements will depend on the
clock used in the conversion. The general
layout will, however, be the same whatever
size of clock is chosen. ’

The lift-box is made from }in. wood and
fyin. plywood. The sides should be drilled
to take the guide rails which are about rin.
apart. Make the bottom of the box sloping
slightly from right to left. This will cause the
ball, on entering the lift, to roll to the left thus
clearing the lower hole when the lift moves up.
It is also an aid to smooth operation if the
floor is also slightly sloped towards the front
so that the ball will roll out smartly when the
upper hole is reached. A stud projects from
the back of the box. This can be either a nail
or a in. bolt. This stud fits into the hole
drilled in the traveller.
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Fig. 1.—A converted clock.

The screwed rod is supported at each end
by brackets made of tinplate or pieces of scrap
brass. These are secured to the panel by
folding under the guide rail supporting
pieces (see Fig. 2). The pulley on the
screwed rod is made from an empty cotton
reel. A piece about }in. long is sawn off and a
vee is filed in it to take the rubber-band
pulley belt. A short piece of pencil, with the
lead removed, is pushed into the centre of the
reel. The rod is made a force fit in the hole
down the centre and a nut is screwed up tight
against the face of the pulley. The pulley can
be fitted on the inside or outside of the
bracket, depending on the space available.

The traveller on the screwed rod is made by
soldering a piece of tinplate on to twe nuts,
about }in. apart as shown in Fig. 4. The
tinplate is bent at right-angles and is soldered
to two sides of each nut. One end is bent
underneath and drilled to fit the stud on the
lift-box. Ensure that the traveller can run
smoothly from top to bottom without jam-
ming. Any tendency to jam will probably be
due to a shight bend in the screwed rod.

The drive from the motor is taken to a
counter-shaft. The pulley on this is also made
from a cotton reel with a pencil as a bearing.
Fig. 5 shows a sectional view. If a lathe is
available no trouble will be entailed turning
up the pulley. If not, then it can easily be
carved and rounded in the chuck of a hand
drill held in a vicee A length of knitting
needle serves as an axle. The bearings at each
end are made from scraps of wood screwed to
the panel.

On completion, check: that the motor,
counter-shaft and screw pulleys are in line as
any errors will result in belts slipping off in
use.

Limit Switches

These are simply made and Fig. 6 gives
details. Note that the bolt securing the leaves
of the switch is insulated from them by using
paxolin washers. If an ex-W.D. relay is
stripped down, many useful parts will be
obtained that can be used. The switches are
secured to the panel by one woodscrew each.
This enables them to be swung around the
securing screws, allowing adjustments to be
made to the position in which the lift is
stopped.
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Trigger Movement

The ball, on emerging from the lift at the
height of its travel, drops on to the top ramp
and rolls about zin. before being stopped by
the trigger. Fig. 7 shows how this is made.
When the clock strikes, contact is made
through a simple switch (see Fig. 8) and the
electro-magnet is energised. This draws the
trigger plate sharply to its core and the ball is
released. Trial and error will provide the
correct setting so that the action is smooth and
consistent.

The switch is very simply made by solder-
ing a springy strip of tinplate or brass to the
hammer on the striking arm of the clock. A
second contact is made and is secured to the
clock case in such a position that, when the
clock strikes, and the hammer on the striking
arm is raised, the two make brief contact.

Dial Contacts

Between the nine and ten and two and three
divisions, two small brass contact plates are
glued to the dial. Leads from these are taken
behind the face through two small holes.
Note that if the face is metal some sort of
insulation will have to be placed between the
contacts and the face. However, nearly all
clocks of the American type have metal faces
covered with thin card.

The minute hand of the clock should be
sprung in slightly so that the tip bears on the
plates in passing. Clean the tip of the hand
well to ensure a good contact being made with
the plates. |

Wire the clock as shown in the circuit
diagram (Fig. g). Bell wire should be used
and care should be taken to make the wiring as
neat as possible. Make sure that nothing is
allowed to foul the free swing of the pendulum.
A lead is taken from the contact on the clock
case to the electro-magnet on the trigger unit.
the other side of which is taken to a battery.
The second battery lead is taken to the frame
of the clock.

Adjusting

Drop the ball on to the ramp and let it roll
down to the trigger. It may be found that the
ball does not roll freely. This can be remedied
by increasing the slope of the ramp at this
section. Make contact through the trigger
switch on the striking hammer. The trigger
on the panel should click back sharply releas-
ing the ball. If it does not, check the wiring
and make sure that the trigger unit operates
freely. Once released, the ball should progress
at an even speed along the ramps. Any ten-
dency to slow or stop should be cured by
slightly bending the ramp at the offending
section. On dropping into the lift the ball
should drop to the left. This can be helped by
making the end of the ramp actually curve
into the hole, guiding the ball into the lift.

Now place the minute hand just in front of
one of the pairs of dial plates. When the hand
touches the contact it may not ride smoothly
over it. Bevel the leading edge of the contact.
On making contact the lift should be driven
smoothly up until the stud on the lift opens
the limit switch and stops the motor. The ball
should drop out easily. Increasing the slope
of the floor of the lift will cure any tendency to
hesitate.

Once the movement is working well all the
parts should be checked and then the batteries
can be stowed in the pedestal of the clock.

A Perspex panel could be used in place of
the plywood. The mechanism would then be
visible from the front. If Perspex is chosen, it
is a wise plan to make a plywood panel first
and then transfer switch positions, etc., to it.
This will avoid vacant holes being left after
experimenting with positions of various
components.
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COSMIC
WEATHER

Is our weather affected by
the planets?

By V. A. FIRSOFF

RIMITIVE man lived exposed to
Nature. His animistic outlook was
unitary. He felt himself part and

parcel of his surroundings. The Sun and the
Moon, the stars and planets of his skies,
personified and deified, were directly in-
volved in his personal drama. In the Middle
Ages celestial portents and astrological prog-
nostics preserved the link, but the develop-
ment of city life, the revival of learning and
the rise of science brought about the break-up
of the ancient order of things, leading to
particularization and fragmentation of life,
thought and eventually of science itself.

In the aftermath of this great upheaval
these trends no longer appear so reasonable as
they once seemed to be. In fact, the ancient
beliefs seem to be creeping in in disguise by
the back door. The relationships once dimly
sensed are becoming re-establieSJed in scien-
tific terms. Isolation is impossible; in the
tangled web of interdependences, heavenly
bodies—the Cosmos—do affect human lives,
if only through the medium of the weather.

Our Weather and the Sun’s Corona

English weather there may be, but it is not
made in England, nor even wholly in the
Icelandic L.ow and the warm currents of-the
Gulf Stream. The Earth itself is no inde-
pendent unit, insulated by empty space from
other worlds that once seemed so unattainably
remote.

It was noticed some years ago that the
global weather situation on Mars showed
general resemblance to that of our home
planet. This is due to the fact that weather is
not so much a Martian or a terrestrial as a
solar entity. The outer'atmosphere of the
Sun—the corona—extends far out into space
and envelops the whole of the Solar System
as though in a thin cocoon of gas and dust. At
our distance from the Sun the corona has a
not inappreciable density of about 1,000
particles to the cubic centimetre, not counting
the dust, which forms local clouds and is
derived, at least in part, from the interstellar
space.

The coronal gas consists predominantly of a
mixture of protons and electrons in roughly
equal numbers—in other words, it is live
electricity. It is not still but in rapid move-
ment and has a mean kinetic temperature of
some 10,000 deg. C. When the surface of the
Sun is disturbed powerful jets of similar
electrified particles are emitted, as well as
short-wave radiations, which agitate the outer
corona and the upper atmospheres of the
planets, whose magnetic fields capture the
electrified particles.

Sunspots and their Effect

Such solar emissions are associated with the
appearance of bright flares on the Sun and
these in turn with sunspots. This is how
sunspot numbers dcquire their great meteoro-
logical importance.

The amount of energy of unobstructed sun-
light at the mean distance of the Earth from
the Sun passing through a cross-section of
one square centimetre per minute is called the
solar constant. As the name indicates, it is
substantially invariable, at least within the
range of visual wavelengths, and would
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Fig. 1.—The Arran hills under snow. A drop in the air temperature due to solar flares may
bring a fall of snow.

appear, moreover, to have remained the same
throughout decipherable geological time. The
Sun was no hotter when life first began to stir
in the primeval oceanic slime.

It may be that the ice ages, of which at
least four are known to have occurred at
intervals of some.250 million years, have been
due to a temporary change in the solar con-
stant, but this has not been proved and other
explanations exist. On the other hand, it has
already been intimated that the emission of
corpuscular radiations, as well as of rays of
shorter wavelengths and ultraviolet rays in
particular increases appreciably with rising
sunspot numbers.

This has but little effect on the solar
constant as such, but it results in an intense
heating of our stratosphere, due among other
causes to the absorption of the ultraviolet by
ozone. As a result of this the upper air tends
to flow to the polar zones and the permanent
high pressure systems at the expense of the
tropics and the low-pressure areas. The net
effect, both long- and short-term, is intensi-

fied circulation and storminess. More parti--

cularly in our latitudes increased solar
activity, not so much at a sunspot maximum
itself, as immediately before and after, tends
to produce cold winters and hot summers.
The main sunspot period has an average
duration of 11} years, but it may vary from
about 8 to 14 years in particular cases. There
exist longer fluctuations of 23, 50 and 8o
years respectively of established meteoro-
logical importance. Their effects can be
traced well back into historical and geological
past. Fig. 2 shows a group of large sunspots.

Planetary Influence

The lesser bodies of the Solar System also
influence our weather. Some of this influence
appears to be indirect and due to the tides
raised by the planets in the Sun. In fact, it has
been observed that there are more sunspots
when the large and/or the near planets are on
the opposite side of the Sun from the Earth.
Since an increase in sunspots indicates an
increased heating in the upper atmosphere,
which entails, oddly, a drop in the temperature
at ground level, it follows that the mean
monthly temperature may be-expected to be
somewhat higher when the bright planets are
conspicuous in the night sky. (See Fig. 1.)
This is precisely what has been found by
statistical investigations extended over a
number of years.

The mass of Jupiter, the largest of the
planets, is less than a thousandth of the Sun’s
mass. The other planets are negligibly small
by comparison. . Yet tidal action depends not
just on the attracting mass, but on the drop in
the gravitational potential over the diameter of
the attracted body. The latter appears in the

formula by its square and the diameter of the
Sun is 864,000 miles, which enables planets,
after all, to raise appreciable tides in the Sun,
even in the case of so small a body as Mercury.

Magnetic Effects

The effect of planetary attraction—and this
need not be gravitational only—on the outer
corona is direct, as the planet is actually
immersed in it.

If gravitation intervened alone the action of
Jupiter on our weather should be about 74
times as strong as that of Venus, but the
reverse is true and Venus appears to be a more
potent factor. Even more surprisingly,
Mercury, whose mass is barely about 4% that
of Venus, would seem to affect the mean
monthly temperatures more than any other
planet. This is most probably due to mag-
netic forces.

Venus and Mercury have this in common
that they circle the Sun inside the Earth’s
orbit, so that they periodically pass between us
and the Sun. Fig. 3 shows an observational
drawing of Venus. A planetary configuration
of this kind is known as inferior conjunction,

Dr. Houtgast, of the Sonnerborgh Obser-
vatory, Utrecht, has investigated the meteoro-
logical records of 44 inferior conjunctions of
Venus and found a marked decrease at such
times in the amount of corpuscular radiations
reaching the Earth from the Sun. This can be
accounted for by the screening effect of the
magnetic field of Venus, if the latter is about
five times as strong as that of the Earth.

These results agree with those obtained by
the American meteorologist C. A. Mills, who
has found among others that with Venus on
the same side of the Sun as the Earth “ un-
seasonable warmth ”’ occurred with a fre-
quency 8 per cent above ‘‘ normal expec-

Fig. 2.—A group of large sunspots, 1956.
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tancy ” and with Venus on the other side
‘ the occurrence of warm periods was 20 per
cent below normal.”

Mercury may be an even more powerful
magnet. Not only does the position of
Mercury in relation to the Sun and the Earth
appear to be noticeably reflected in the terres-
trial meteorological records; but even the
varying distance of Mercury from the Sun can
be traced in them, the influence decreasing as
Mercury moves away from the Sun.

These investigations are still sub judice.
They are very difficult, as planetary con-
figurations are many and varied and the
effects are generally small and not easy to
disentangle, but when long series of observa-
tions are considered there is a significant
excess over chance fluctuations, which is
attributable to planetary action.

Effect of the Moon

Closer at hand the Moon, too, has some
effect on the weather. It is reported that
Lunik III has registered no detectable
magnetic field in the vicinity of the Moon.
This is very odd, for there exists a well-
established magnetic variation coincident with
the lunar month and the Moon has a powerful
effect on the ionized layers of the stratosphere
and on the cosmic rays at lower levels, which
would be very difficult to account for in the
absence of lunar magnetism.

According to Sydney Chapman, at Huan-
cayo, Peru, the total tidal variation of the
Appleton (F) ionized layer *“ amounts to some
60 km. (say, 35 miles) m height and 20 per
cent in electron density.”” The amplitude of
this tide depends on magnetic latitude, being
largest on the magnetic equator. Martyn in
Australia has found that the tidal oscillation
of the Kennelly-Heaviside (E) layer was

Fig. 3.—An observational drawing of Venus.

opposite in sign to that observed in England
by Appleton and Weeks, which again indicates
a magneue ongln

The intensity of cosmic radiation shows a
marked fall at funar high tide. This, too, is of
some meteorological importance, as cosmic
rays ionize the air and thus provide condensa-
tion nuclei for atmospheric water vapour.
Reference to the influence of the stratospheric
conditions on the troposphere, which is the
proper seat of weather, has already been made.

The tide produced in the atmosphere of the
Earth by lunar gravitational attraction is
insignificant and in terms of barometric
pressure at Greenwich barely reaches 1/100
mm. of mercury. It has been elicited with
difficulty by prolonged series of observations.
Thus such correlations between the phases of
the Moon and meteorological data as have
been discovered cannot arise from the
gravitational tide and are clearly related to the
stratospheric effects.

The correlations between lunar phases and
weather are mainly twofold; they involve
rainfall and temperature.
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Earth’s Rainfall and the
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Moon 5
The possible relationship be-
tween rainfall and the phase of

the Moon has been investigated
all over the world. In Britain 70-=
no clear connection between the E:

two has been discovered, but in
some countries, notably in

Spain and France, there wasa 5
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In 1952 the Hungarian Met-
eorological Institute published
a paper on the apparent in-
fluence of the Moon on the
formation of Mediterranean
cyclones during the periods
1931-34 and 1946-50. The dates of formation
of these cyclones were shown to cluster about
those of the full and new Moon respectively.
The advance of Icelandic cyclones and Azores
anticyclones towards the Bay of Biscay was
found to show a similar preference within a
margin of about 24 days either way. -(See
Fig. 4.)

It 1s fair to add that these tendencies are
comparatively weak and, whilst probably real,
cannot be regarded as fully established. The
main difficulty is that statistical investigations
require an immense number of observations
before incidental factors can- be eliminated
with certainty.

Earth’s Temperature and the Moon

This difficulty did not arise in the
investigation of minimum night temperatures
by Herbert Henstock in North Wales, where.
effects were stronger and clearly marked.

When the monthly temperature curves for
the years 1947, 1948 and 1949 were examined
there appeared a regular drop in the minimum
night temperature close to the full-Moon date
in every smgle lunation. ‘These results were
confirmed in 1950 and 1951.

Spurred on by this discovery, Henstock
extended his researches to 13 meteorological
stations scattered all over the world, from
Canada to Australia. The drop in the mini-
mum night temperature at or about full Moon
was present in every case and sometimes
amounted to as much as 40 deg. F. It was
more marked in winter than in summer and
was generally the greater the wider the annual
range of temperature variation, but not other-
wise related either to latitude or altitude above
sea-level.

Thus there can be no doubt that the Moon’s
phase has a tangible effect on the minimum
night temperature, and, since clear nights are
usually colder than cloudy ones, it seems that
the ancient belief that clouds disperse at full
Moon has some basis in fact. If so, however,
then the Moon may be expected to affect
rainfall as well.

This is not the end of our cosmic depen-
dence.

Effect of Meteoric Dust

Now and again the Earth encounters in its
path clouds of meteoric dust, and Dr. E. G.
Bowen, of Australia, noticed that such
encounters were followed within about a
month by a world-wide increase in rainfall.
The presence of fine dust in the air is im-
portant, as it provides nuclei round which the
vapour can condense into drops. Smog is
formed by a similar process. Dr. Bowen’s
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Fig. 4.—A graph of Icelandic cyclones and Azores anti-

cyclones.

ideas have been largely confirmed in recent
years and he claims that a shower of meteoric
dust may cause a rise of as much as 20 per
cent above the global rainfall average.

These findings have further implications.
It is generally agreed that the prerequisite of
an ice age is increased precipitation. Cold by
itself would not produce glaciers thousands of
feet thick and it was shown by Sir W. Simpson
that a decrease in the value of the solar
constant would not initiate an ice age, but an
increase might, by intensifying evaporation
and, consequently, precipitation.

Now, the Sun with its array of planets
pursues an orbit round the centre of the
Galaxy. The Galaxy contains a number of
dark nebulae, which are in essence extensive
clouds of meteoric dust. Thus if the Solar
System ran into a dark nebula this could
easily cause ice ages on such planets as the
Earth and Venus, as well as other disturbances.

As mentioned at the beginning of this
article, ice ages tend to recur at intervals of
about 250 million years, which corresponds
very closely to the period of galactic revolu-
tion of the Sun. The dark nebulae participate
in the rotation of the Galaxy, but the orbit of
the Sun may be eccentric—its precise shape
is not known—and certain levels in the
Galaxy abound in nebular matter. The region
of Orion, through which the Solar System
passed about 8 million years ago, is rich in
nebulae. The passage must have taken some
time. And the dates fit.

The preceding geological period was the
time of intense earth movements, which saw
the upheaval of all our great mountain ranges.
It was followed—the usual geological se-
quence—by the Pleistocene Ice Age, which is
not over yet and may recur in full severity.
There have been interglacial periods warmer
and longer than the present historic spell of
barely 10,000 years.

So we had better keep our fingers crossed.
There is terror as well as promise in the skies.

Stumped?
HEN the ninth man of a cricket eleven

goes in to bat, how many wickets are
there left to fall?

Answer
RAL L
puE s ysuiu, ayy ‘s uewr Iydm suy, daIyy,



Flying and Operation
F the aircraft flies in a pronounced nose
down—or tail down attitude—requiring
firm pressure on the controls to maintain
level flight, land immediately and adjust as
follows:

Nose down. Check the centre of gravity
location. If within limits, remove the tail-
plane and fit new front spar brackets to lower
the leading edge of the tailplane by up to }in.
If the C.G. position is found to be too far
forward, adjust the seat position and/or fit
ballast to the stern post. (Fig. 84, last month’s
issue.) Expert advice should be sought before
adding any ballast.

Nose up. Check the centre of gravity
location. If within limits, remove the tail-
plane and fit new front spar brackets to raise
the leading edge by up to fin. Do not lower
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the rear brackets—these must remain the
same. If the C.G. position is found to be too
far aft, adjust the seat position and/or remove
ballast (if fitted).

If the aircraft persists in tending to turn -
one way or the other, check first that the
rudder bar is in the neutral position when the
rudder is neutral—if one rudder cable is
longer than the other then the effect of cen-
tralising the rudder bar will be the uninten-
tional application of rudder. 2

If this is not the cause, the rudder must be
induced to “ fly "’ to one side, and this is
achieved by screwing a small aluminium
trim-tab to the rudder trailing edge. If the
aircraft turns to port, fit the tab to the port
side of the rudder; for a starboard correction,
fit it to the starboard side. The tab and its
fixing are detailed in Fig. 85. One of two trial
flights may be necessary to determine the
correct amount of bend required on the tab
to maintain straight flight with the feet off the
rudder bar.

Should the aircraft fiy one wing low, check
that the incidence of both wings is the same
both at the root end and outboard of the lift
struts. Adjust, if necessary, to the limits on
the rigging diagram. If this fails to reveal the
cause of the trouble, examine the positions of
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Part 12 is the Concludi

ng Article in This Series

the ailerons in the free position {hands off) in
level flight relative to the control column. If
the aileron flies high on the low wing (aileron
trailing edge above the wing trailing edge),
‘adjust the rigging of the control cables to
lower it, remembering the correct cable
tension must be maintained and also that
there must be no more than $in. droop on each
aileron on the ground (Fig. 86).

Flight Characteristics

The Minor is extremely easy to fly and the
stick forces are very light throughout the full
range of normal manceuvres and airspeeds.
Control at the stall is exceptionally good when
the aircraft is correctly rigged and there is no
tendency to spin. The aileron drag with this
type of aircraft makes it possible to perform
an incipient spin if the stick is held over at the
stall. Recovery is immediate upon centralising
the stick and lowering the nose.

‘There is no definite stall warning other than
the general sloppiness of the controls as the
speed lowers. The machine will settle in a
nose-up attitude with the throttle closed and
the stick held back.

The Minor sideslips very easily both to
port and to starboard, although the slip to
port is somewhat greater. Its extreme
manceuvrability enables the owner-construc-
tor to experience the true joys of flying.

The high rate of sink enables a very short
landing run and it is normally advisable to
approach with a small amount of power on.
For a power-off approach, come in high as if
to over-shoot and, once the threshold has
been crossed, surplus height and speed may
be quickly lost by a series of short sideslips to
either side.

Complete information on flying is available

e

Alge

Fig. 86.—Both of

in the Pilot’s Notes for the Minor which cost
7s. 6d. per copy post free from Phoenix
Aircraft Ltd.

Landing Grounds

Many constructors will wish to use fields
other than licensed aerodromes for their
flying. Assuming that the field is suitable and
is smooth with good approaches and ample -
room, the only requirement is that the pilot
shall have the permission of the landowner to
use the field. Additionally, the pilot must
ensure that his flying may not create a hazard
or nuisance to nearby homesteads or populous
areas. Never indulge in unnecessary low
flying or stunting and the regulations state
that, except for the purposes of landing and
taking off, no aircraft may be operated below
sooft. over open country or below 1,500ft. near
any town or populous area. This is as much
for the safety of the pilot and the preservation
of his aircraft as for the safety of the general”
public.

If use is to be made of private land as a
landing site, it is sound practice, wherever
possible, to advise the local police beforehand.
They cannot stop you flying so long as you
have the consent of the landowner, but by
warning them of your intentions you can
avoid the embarrassment of a full-scale
turnout of . the emergency services brought
about by a member of the public who, upon
seeing an aeroplane descending in a field, may
assume the werst! Additionally, the police

Aiteron.
3/8 max.

;
4

the ailerons must have the same amount of draop
with the control column central.
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are very co-operative and in many instances
can prove of invaluable assistance in deterring
the endeavours of ‘ souvenir-hunters.”

Never leave your aeroplane unattended in
an open field without picketing it down and
never leave an aeroplane in a field with
cattle—the smell of dope acts as an aperitive
to cows and many cases are on record where
cows have actually eaten tail-units and
ailerons.

Licensed Aerodromes

There are many private aerodromes dotted
around the countryside and any flying club
will provide information as to airfield loca-
tions. Most airfields are free to light, private
aircraft, although some (municipal airports in
particular) charge a nominal landing fee of
between 2s. 6d. and 5s. The extortion of
exorbitant sums of money from the pilots of
ultra-light aircraft for landing fees is one of
the few banes of ultra-light flying. If the
amateur is asked for more than half-a-crown,
then he should ask the landing fee for an
Auster and tender one-third of that sum since
his aircraft weighs less than one-third the
weight of an Auster. Fortunately, aerodromes
where such practices exist are very. few and
far between—and they have a reputation.

A large number of operational Royal Air
Force airfields are also available to the amateur
pilot by prior permission—normally only a
telephone call beforehand is necessary to
secure landing clearance.

Maintenance

The Minor requires very little maintenance
and a weekly general check and lubrication of
the moving parts of the controls are normally
all that is required for the airframe. The
engine oil should be changed every 25 hours
by draining and cleaning the filter in petrol.
Every 10 hours or so check the tappet
settings with the data shown in the engine
log-bobk and also check the propeller for
security together with the engine mounting
bolts.

If the engine begins to run roughly, to
vibrate more than usual or to develop a
sporadic ‘‘ knock,” the fault can almost always
be traced to loose mounting bolts or a loose
propeller.

Always keep your aeroplane clean. A well-
groomed aeroplane is a handsome tribute to
its constructor and, furthermore, by thorough
and regular cleaning any minor damage or
defect is much more likely to be detected.

Full details as to maintenance and periodic
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overhauls are contained in
the Luton Minor Servicing
Manual available from
Phoenix Aircraft Ltd. at
78. 6d. post free.

Never jeopardise the future
prospects of the amateur
flying movement by indulg-
ing in unimaginative or
stupid flying and, when
operating at a licensed aero-
drome, observe meticulously
the airfield discipline which
applies to everybody in the
common interests of safety.

Do not be tempted to take
chances. If something ‘‘ isn’t
quite right ”’ do not trust to
luck that it will * sort itself
out.” Such action could cost
you your aeroplane—if not
worse. If the weather looks
doubtful it is better not to fly
and fly another day than to
risk your Minor. Listen to
and consider advice given
you by more experienced
flyers.

The * Major "’

For the amateur who
wishes to construct a practical
two-seat light aeroplane, the
Luton Major is a thoroughly
proven machine which fea-
tures folding wings and full
dual control in cabin comfort.
Embodying many design fea-
tures of the Minor, the Major
is simple to construct and was originally
designed to fulfil a stringent Air Ministry
specification for a training aircraft.

Materials

Every part and all materials necessary for
constructing the Minor are available from
Phoenix Aircraft Ltd. The constructor must
bear in mind, however, that should he decide
to purchase his metal fittings ready made, his
aeroplane will cost more than if he were to
purchase the raw material and fabricate
everything himself. In this manner, the
Minor airframe may be built for between £150
and £175, depending on the wheels and
instruments used and the finish desired.

For the convenience of constructors,
materials have been grouped together into
kits and the following are available:

A view of ;he completed Minor.

August, 1960

A pilot entering a Minor.

£ s. d
Kit A Spruce for the tailassembly 7 10 o
Kit B Spruce for the two wings 19 o o
Kit C Spruce for the fuselage .. 19 10 o
Kit D Complete kit of plywood 30 6 6

Kit E Complete kit of spruce
(contents of Kits A, B &
C) 45 o o
Kit F Complete kxt of nuts bolts
A.GS. partsandetc .. 12 0 O
Kit G Complete kit of sheetmetal 4 o o
Kit H Complete kit of steel tubing
Auwailable shortly.
Kit I Complete kit of fabric, etc. 15 15 o

Sundries

Synthetic resin glue ..

Mainwheels (dependmg on type)
Pair £10 to £18 o o

3 o o

Phoenix tailwheel 17 6
Set of Phoenix undercarnage

shock absorbers 2 o o
Brass aircraft gimp pms (%m &

4in. X 20 s.w.g.) per lb. 10 6
10 cwt. extra flexible control cable

per 150ft. coil 312 O
Streamlined steel tubmg for hft

struts . 10 14 ©
Lift strut adjustable end ﬁttmgs

(4 pairs) . 3 00
Shoulder hamess nylon, quick

release type .. o .. § o o
Instruments
Airspeed indicator (calibrated in

knots) .. .. 21§ o
Airspeed mdlcator (calxbrated in

m.p.h.) . .. .. 3 o0 o
Altimeter (sensmve) o .. 112 6
Oil Pressure gauge 00 B 2BNoINO)
Oil Temperature gauge e 217 6
Tachometer 510 O
Phoenix Key Igmtlon Switthset 2 o o

If at any time the amateur constructor
should experience any difficulty in the con-
struction or operation of his Minor, the
designers will be pleased to advise.

This series of articles has been specially
prepared for Practical Mechames by A. W. J.
G. Ord-Hume of Phoenix Aircraft.



August, 1960 NEWNES PRACTICAL MECHANICS 507

When you use a Screw
use a Rawiplug too *

With Rawlplugs you get a stronghold for every size of
screw in any masonry—brick, concrete, stone, slate,
tile, etc., etc. It is so simple to drill the hole with the
appropriate Rawltoo! or Metalide drill, insert the Rawlplug
and drive home the screw, that you will soon become an
enthusiastic Rawlplug user—and all your fixtures will be
safe. You can start with the simple POPULAR OUTFIT
which costs only 3s. 0d. and when you become proficient
the larger outfits are available for your skill.

o

HANDY BOXES

Handy shilling boxes
of Rawlplugs.
Assorted sizes of
Nos. 8, 10, 12 and
14 are packed for
easy storage
and selection.

50 RAWLPLUGS FOR 2/3

This divided window box holds 50
Rawlplugs assorted over Nos. 8, 10 and 12
gauges in three different lengths of each size.
Incorporated in the lid of the box is a useful
gauge to help you to select the right size
screw for the Rawlplug.

for masonry drilling the easy way

METALIDE

AEIIRTEAED TAADT mARK

The most efficient, precision
made, long lasting masonry drill
is the Rawlplug DURIUM (with
the free re-sharpening service).

Here is a cheap reliable masonry drill for the house-
hold handyman. Four sizes are made for use in a
hand brace or suitable electric drill. Just what you

need for that occasional domestic fixing job. ‘ = ‘ We t§tr0ngly i:jdjﬂfwf thi; drlixu for

continuous  drilling (such as

No.8 (3/16") |No. 10 (7/527) | No. 12 (1/47) | No. 14 (3/32) FREE RE-SHARPENING  industrial operation) 17 Sizes from

ﬁﬁf:t vzrl:t 3,"":": vf"ﬁyt No. 6(#:") to No. 30(1”) and a long series for drilling right through walls.

Each Metalide drill is packed | ae e Prices are from 9/6 each. For drilling glass use the special DURIUM

aw ',::‘,.::g' “,f.';;',?:‘ﬁ':a'ﬁ:,' '3,'“'; 5’ 6 sl n 6[ 6 7[ = GLASS DRILL. Made in nine sizes from }” to }” at 6/6 to 10/6 each.
transparent window. Free Re-sharpening Voucher with each drill.

1/6d. DUROFIX is undoubtedly the finest value No.8 RETALIDE FIXING XiT
. . No. 8
fine china, porcelain and glassware that no home o e

Al Purpose Adhesive, Clear. Waterproof. Heat- METALIDE
proof. Insulating. Handy tube 1/-, Large tubes RAWLPLUE

for money today. It has such a wide range of

applications from simple woodwork repairs to

should be without a tube. Commercial tubes %/« o 2 M [

#Ib. tins 2/%; 1-b. tins 10/6. o ! FIXI N G KIT

Real Wood in Putty Form. In-dexterous fingers surprising s THar

things can be done with Rawlpluyg PLASTIC WOOD. ot pacs S
Models can be made and coloured, intricate mouldings g s can S
LI S5 83 i SRl ot e e S ol e Eibsteseast
stick firmly to any non greasy surface—metal, glass, v 5ree

vulcanite, plastic, earthenware, etc. Can be“cut, planed
and sanded to glass smooth finish, Colours:—Natural,
Oak, Mahogany, Walnut. }-Ib. tins 2/3; i-Ib. tins 3/9;
1-1b. tins 6/6.

Contents: —One No. 8 Met-
alide Masonry Drill, Six
each No. 8 x 1" and No. 8x
13" Rawlplugs and six each
No. 8 x 1” and No. 8
x 1} countersunk steel
screws. Full instructions
for use are printed on the
back of the card.

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

For quick easy repairs to Metalware. This scientific The Rawlplugs and Screws are housed in a transparent
preparation in paste form can be applied in a few seconds  bubble which can be turned to release the contents as
and drics in a few minutes. Metal utensils in the house, required from the reverse side. This kit will simplify all

garage or garden can be put into good condition again by b
the intelligent use of pRawlplug PLASTIC METAL household fixing jobs. Ask to see one at your local dealer.
without heat or soldering iron. Not suitable fop wireless

or electrical connections. Durofast is the new contact adhesive by
DU Ro FAST Rawlplug. It has absolutely amazing
strength yet is so flexible you can even fix
rubber soles to shoes with it. Durofast is
X , ideal for fixing laminated plastics to cabinet
- tops and can also be used for fixing metal
to metal or glass to metal, rubber and felt

to wood, etc.

THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, S.W.7
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Aligned on
Pole star

forms, ranging from the huge stone

structures of northern India and South
America to the exquisitely made pocket-dials
of the 18th century which are now collector’s
pieces. Basically, however, all sundials are
the same; that is to say, all show projections
on to a plane—the dial plate—of angles of
15 deg. or less subtended by the shadow
casting edge of the gnomon or pointer.

Here the construction of the more usual
‘“ pedestal ”’ type is described. (See Fig. 1.)
Soft engraving brass is used for both the
gnomon and the dial plate, the latter in 1ts
final shape being a disc cut from a sheet of
4in. material 124in. square, whilst the gnomon
is formed from a suitably sized portion }in.
‘thick. The dial plate should not be shaped
until after the hour-lines and the other

SUNDIALS have in the past taken many

* furnpiture ”’ have been engraved, in order to

leave sufficient room for the preliminary
drawing.

The Gnomon

This is shown in Fig. 3. It is drilled with
three 3in. holes in the base, through which
countersunk bolts secure it to the dial plate in
an exactly vertical position. The angle
formed at the base of the gnomon must be
made exactly equal to the geographical
latitude of the sundial site, and the perpendi-
cular side is cut and shaped with a file togthe
conventional curve. In the drawings given,
the latitude used is 50 deg.

The Dial Plate

This is drilled as shown in Fig. 2 to admit
the bolts which secure the gnomon, the lines
shown in the drawing being first added. Hav-
ing done this and marked the 6 o’clock and
double noon lines, the hour lines can be
either geometrically constructed or calculated
according to the formula: Tan Shadow
Angle==Sin Latitude X Tan Hour Angle, the
hour angles being 15 deg, 30 deg., 45 deg.,
6o deg., 75 deg., 9o deg., etc., up to 120 deg.
For the benefit of readers unfamiliar with the
use of trigonometrical tables, the required
angles for latitudes between so and 60 deg.
are given in Table 1. These shadow angles
are measured from the noon lines. The
preliminary drawing should be done in pencil,

Concrete foundation
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A Horizontal Sundial

cement

<— Brickwork to

suitable height

Sides. aligned

% by compass

Make this for your

Moulded concrete
top faced with

By E. Rolfe

Fig. 1.—Details of
the pedestal and con-
crete foundation.

or better still, with Talbot Blue layout ink,
before incising the essential ones with a tool
such as a broken hacksaw blade or other steel
pointed instrument. ‘The circles which
enclose the hour lines can be cut with the aid
of an engineer’s scriber. Fig. 4 shows the
method used for subdividing the hours into
quarters.  Five-minute intervals may be
marked by further sub-division in a way
that will be apparent from the sketch.
Thefinished dial shown in Fig. 5 should have
engraved on it the number of minutes—in this
case 7 minutes—difference between ‘‘local
apparent”’ (sundial) time and the ‘‘apparent
time >’ at Greenwich. This difference depends
upon the longitude of the sundial, and is in
the proportion of four minutes for every
degree of longitude between it and the
Greenwich mendian. This difference is added
to the sundial time if the sundial is west;
and subtracted if it is east of
Greenwich. Thus a sundial
in a position 1 deg. 40
minutes east would be 6%
minutes ahead of Greenwich
time and therefore that
amount would have to be
deducted from the time
shown to give the ‘‘ appar-

Fig. 2.—The dial \
plate.

ent” time at Greenwich.
Similarly, if GM.T. is

Fig. 3.—

-The Gnomon -made from The gnomon.
I thick brass plate

Iy thick

e
Dial plate made from &
' thick engraving brass

Final shape..__
of Gnomon

Drilled and
tapped g
L%

. ]

5 Dial
Tk plate
Bt s P

—————Angles taken from
table

7 5
Repeat
construction
this side
6 AM, 6PM.
5
7

Curve drawn through points
where perpendiculars from
noon-line cut the hour-lines

Fig. 4.—The method used for sub-dividing the hours. into. quarters, ete.
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AM. P.M.
Sundial Times: | 11lo] g8 % 6' 5 4 ”1'2 3l4lsle6] 7 | 8
e e B o i SRR NI ‘ | | ! 1 | ; '

Latitude 50° | 12°24° 38° 54° 70°1 90°| 110° 126°]| 12°] 24°| 38° 54°i 70°90°| 110° 126°

North. SIU »” n | ” 1 ” ” || ” i » | w» v | 2 »w | o 11

— ——e | [ 1l o

520 ’” » L 1) ” | l ”» »” ” " ” :] i44 ” ” ” »”

53 1 " ” ” “ E RN " l " $» ” ” | ” »” »” ” ” ”» »”

= T T T i — . T
54: 12°125°/39° 55°| 71° 90°| 109° 125°| 12°| 25°/ 39°| §5°| 717/ 90°| 109°| 125

ss ” ” ” ” ” ”»” I ” »” ” ” I ” ” »” ” | ” ”»

56: ”» ” I ” | ”» ; ” t ” ” “ ” ” ”» JI ” ” l »” I ” ”

|57 ” | ” I » »” ” ! ” ”» ” ” ” "7 | »n ! ” ’! I ”»” l ”
58° 13°] 26° 4o°; 56°i 72"I 90° 108° 124° 13° 26°| 40° 56°72° 90°| 168°| 124"

59° T T T T T » » |l » l w | » l [T R TI  T YY

ol —

.60‘. | ” ” ”» ” ; ”» 1 ”» » »” h »” i »” | » : ” ' ” ” | i1 | ”

2 e . W |7 | I L S + i | = ) i .
The figures given ignore fractions of a degree, but are sufficiently accurate
for practical purposes.

Table 1.—Shadow angles, measured right or left from the noon lines.

required, a further correction must be made.
This correction is called the * equation of
time ” and can be obtained from a Nautical
Almanac in your local library. The equation
of time varies from day to day throughout the
year and is often, in the case of well-made
sundials, included on or near the dial plate in

The Sundial Pedestal L

A sketch of a brick pedestal built by the
writer is shown in Fig. 1. The sides of the
structure were aligned approximately North
and South with the aid of an ordinary compass,
the finished sundial was then placed on top
and aligned so that the Pole star could be
sighted exactly along the sloping edge of the

509

gnomon on a night when the stars were
particularly bright in a cloudless sky. The
plate was then marked for position and later
permanently screwed down to Rawlplugged
holes in the top of the pedestal.

: 12

Fig. s.—The completed sundial. The words
“ Add 7 min. for apparent time at Greenwich”
should be engraved on the dial.

- (I

— —

New Pipeline

A 24in. pipeline carrying crude oil from the
port of Rotterdam in the Netherlands
over a total distance of some 185 miles to
refineries at Gelsenkirchen, Godorf and
Wesseling in Western Germany, initially at a
rate of 84 million tons a year, came into
operation in late June. This pipeline, which
cost over £10 million to build, is the first
international crude oil pipeline in Western
Europe. With the installation of more
pumping stations, its capacity may eventually
be increased to 2o million tons a year.

The Medway Bridge
ORK is to start shortly on a concrete
bridge with the largest pre-stressed
clear span in the world. It will carry the
Medway Towns Motor Road over the River
Medway. Built to a design accepted by the
Royal Fine Art Commission, the bridge will
be of light and graceful appearance. Construc-
tion will take about two and a half years.
Work on the Motorway itself, which will
take less time to complete, will begin later.
The bridge, with its approach viaducts and
their abutments, will be nearly two-thirds of a
mile long, with a central span of sooft. The
span will be 1ooft. above the water. Two
additional river spans—one on each side of the
centre span—give the bridge itself a total
length of 1,125ft. The western approach
viaduct will have 11 spans and the eastern
viaduct seven, making 21 spans in all. In
addition to the Motorway’s two carriageways,
the bridge will also carry separate cycle tracks
and footways.

New Life for Polluted Waters
N Sweden polluted lakes are causing con-
_siderable concern to the public health
authorities. Fish and plant life which once
thrived in the lakes is gradually dying out due
to sewage systems emptying into them. In
an attempt to cleanse the lakes, the authorities

called in experts who experimented with
compressed air in a lake called Langsjbro.
With the aid of Atlas Copco, international
compressed air engineers, after a short trial
period, surprisingly good results were
obtained. Compressed air was introduced
into the lake water through a perforated
plastic hose, which was laid at full length on
the lake bottom from a rowing boat. A
small air compressor consuming 8-10 h.p.
supplied the air. After less than three weeks
the dissolved oxygen content of the water
had risen to 57 per cent. and new plant life
was beginning to establish itself. While
emphasising that the case for compressed air
should not be over-estimated, it was stated
that this method is most useful in solving
acute problems of pollution, especially if it
precedes the construction of an efficient
purification plant.

Elevated Railways for Britain?
LLANS are being made for an elevated
railway for Britain on the monorail
principle. This could be the answer to the
country’s passenger and light freight trans-
port problem. In construction this system
could be built over any and all existing con-
ventional railway systems or main roads, and
where the system supersedes the railway
space beneath the monorail is left for con-
version to high-speed roadways. At the major
national termini themselves railway sidings
and shunting yards could be cleared to provide
extremely large car-parking centres. In
mid-air 15 to 2oft. above ground level the
running rail is designed to be supported on the
lower member of rectangular steel and
concrete reinforced frames which are placed at
right angles to the direction of travel, the guide-
rail is suspended from the top cross members,

&

A Royal Mail, monorail continuous loops—225 m.p.h.B Passenger, continuous loops—200-

225 m.p.h. C Road transport, converted existing rail system to all towns—60-70 m.p.h.

D Road, old lines converted to road transport using existing platforms “ C.”” E Pas-

sengers’ platforms, entry to passenger monorail by escalator. F Freight—five tons

and luggage, controlled weight (otherwise road use)}—70-100 m.p.h. G Car parks, all

[reight yards and sidings—2,000/7,000 cars per station. H Escalators to passenger
platforms.
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TRADF NOTES ﬁ """

NEW CARTRIDGE HEATED SOLDERING IRON
JENOLITE Ltd. (Engineering Supplies Division) are now marketing
a soldering iron called the Quik-Shot. Unlike other soldering
irons, the Quik-Shot does not require electricity, flame, blowtorch or
external heat of any kind. The heat is provided by the patented
cartridge which has been developed as a result of advanced chemical
research. It contains 10,000 calories of heat energy supplied by a
thermic mixture sealed in a steel shell. In cases of emergency, where
electricity is not available, the Quik-Shot is indispensable. It has a
detachable tip construction which permits the use of five interchange-
able tip sizes. The retail price is £7 10s. A box of 12 tips costs £2 8s.
The manufacturers are Jenolite Ltd., 13-17 Rathbone Street, London,
W.1.

DRAPER’S TOOL BOX
HE handy steel tool box shown is now being distributed by
B. Draper & Son Ltd., of Kingston Hall Road, Kingston-on-
Thames, Surrey. The box measures 14in. by 8in. and is divided into
two compartments. It has well-positioned handles and is finished in
blue. Costing 19s. 3d., the tool box is obtainable from most tool
shops. It is called the BDS No. 140 tool box.

SPACE-SAVER DRAWERS
LYSU HOUSEWARES Ltd., of Woburn Sands, Bletchley,
Bucks, have on the market the Supermaid space-saver drawers,
as shown in the photographs. Supplied complete with screws for
fixing under shelves, they are made in transparent plastic with white
handles. The retail price is gs. 6d. for the small four-drawer unit,
17s. 11d. for the large three-drawer version and 14s. 11d. for a two-
drawer model, not shown.

GIBJOINTS
HE most difficult and lengthy task in any timber-framed structure
is the cutting and making of the joints. Gibjoints Ltd. have
just placed on the market a ‘ ready-made joint.” Known as Gibjoints,
these are precision-made metal units of 20 gauge sheet steel, welded
for strength and hot dipped galvanised for life-long freedom from
rust. Sets of Gibjoints for building work-benches, lean-to’s, sheds
and garages are available, including special nuts and bolts. Prices
range from £3 10s. 6d. to £8 15s. They can also be bought individually
in two, three and four-way joints. Readers requiring further details
and price list should write for.a free brochure direct to Gibjoints Ltd.,
44 High Street, Harrow-on-the- Hill, Middx.

BRIDGES STRIPPADISC AND THE SANDSCREEN
N. BRIDGES & Co. Ltd., makers of the Neonic drill, have

« produced a remarkably efficient new accessory for paint-
stripping, shaping, de-rusting and sanding. Itis called the Strippadisc
and is a 6in. paper-backed disc which gives an exceptionally fast
cutting action which will not clog. This hard-wearing new accessory
costs 94d. and is available in coarse and medium grades.

Also new from Bridges is the Sandscreen, an open-texture sheet
which gives a perfect finish on any surface with the Bridges Nu-
sander attachment. Sandscreen cannot clog on paint or plaster and
removes surface rust quickly. It is perfect for sanding wood. More
versatile than the ordinary sanding sheets, Sandscreen lasts much
longer and can be washed to clean the mesh. The Sandscreen comes
in three grades, the fine and medium cost 2s. 3d. per sheet and the
coarse costs 2s. 6d. per sheet. The address of the manufacturers is
York Road, Battersea, London, S.W.11.

TWIST DRILL SHARPENER
HE Reliance Handyman twist drill sharpener can be screwed to
bench or door post with ordinary wood screws or clamped to a
table with G-clamp provided. It has a maximum capacity of fin. dia.
and costs £2 s5s. The manufacturers are H. D. Murray Ltd.,
21 Queensway, Ponders End, Middx.

DAFILE COPING SAW BLADES
AFILES Ltd., of 37 Sheen Road, Richmond, Surrey, manu-
facturers of tension files and allied tools, announce a further
addition to their range of industrial and retail products. Their new
product has been designed to fit the normal coping saw frame, which
with its characteristic deep bow and light weight is an ideal profiling
medium. The blades, known as Dafile Coping Saw blades, are circular
section with teeth all round. They cut all materials in common use,
including steel, brass, copper, plastics, hardboard, plywood, etc. A
pack of two costs 1s. gd.

TUNGSTEN CARBIDE DISCS
A PERMANENT, non-wearing sanding disc of tungsten carbide
is now available for use with the Stanley * Swirlaway.”

¢ Swirlaway ” is the recently introduced flexible ball-joint sanding
attachment which works with the whole disc flat to the surface and
which fits all makes of electric drills. They are available in three
grades, the coarse costs 8s., the medium 7s. and the fine 6s. The
manufacturers are Stanley Works (G.B.) Ltd., Rutland Road,
Sheffield, 3.
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A Review
of New
Tools,
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Etc.

The Jenolite Quik-Shot cartridge heated
soldering tron and five interchangeable
tips.

The Draper BDS No. 140
steel tool box.

Two versions
of “ Supermaid”

space-saver

(Right) The Bridges
¢ Strippadisc’’ fitted
to a Bridges drill.

(Left) Two examples
of Gibjoints.

The Reliance Handyman twist drill
sharpener.
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PATENTS

PATENTING SERVICES. — Advice.
ified agent,—C. L. Browne, 114
Greenhayes Ave, Banstead, Surrey.

FOR SALE

HOUSE SERVICE METERS, credit
and prepayment; available from
stock.—Universal Elecmcal 221 City
Road, London, E.C.1

FOR SALE (Continued)

TELEPHONE SETS 7/9. Ex W.D. wire-
less remote control unit E.MK.11; new
condmon morse tapper, swuchcd. jack
phone. P. & P. 3 6

COMPASS 12/9. Ex AM. type P4.A.
dia.; ideal for boats, cars, etc. Ins. &
Carr. 3/6.
RECTIFIERS 2/9. 250 v. 100 m.a. Full/
half wave. Salv/Gnt. P. & P. 1/3.

P.P. COMPONENTS LTD oy

219 llford Lane, Iiford, Essex.

COMPRESSORS

Twin Cylinder 2} cu. ft. per min. 150
Ibs. pressure, base mounting complete
with_vee driving wheel, 30/-.
S.A.E. for list of Motors,
Safety Valves, Air Line, etc.
Dept. P.M.3,

WHEELHOUSE

£auges,

13 BELL ROAD, HOUNSLOW.
Phone: HOU. 350.

ASTRO TELESCOPE MAKING. —
Standard Ramsden Push-in Eye-
pleces, }in.,, %in., %in., focus, 35s., with

R.AS. thread 42s. 6d. ea. S.AE. list,
Object Glnsses, Newtonian Mirrors,
Diagonal Mounts, Focusing Mounts,
Tripods, Mountmgs and ‘Terrestrial
Telescopes.—W. Burnet, Grand Sluice,
Boston, Lincs.

GOVERNMENT SURPLUS
AND MANUFACTURERS’
CLEARANCE

SIEMENS HIGH SPEED RELAYS.
1,000 + 1,000 ohms. 7/6.

FERRITE ROD AERIALS. Medium
wave 5/-, M/L 6/6.

VENNER SILVER ZINC ACCUMU-
LATORS. Hios 15/-, 85/- for 6.

DESK TELEPHONES. s50/-, with
dial 70/-.
F.W. METAL RECTIFIERS. 12 v.,

1 amp. 5/-, 2 amp. 11/6, 4 amp. 15/,
6 amp. 22/6.
CRYSTAL DIODES.
specials 2/-.
TOGGLE SWITCHES. 1/-, DPCO
3/6 key s/wntches 2/6, micro switches
L 4/
solAMP. A.C. METERS. jin. scale,

1/-, 10/- doz.,

P.V.C. CABLE. Twin and earth,
soyd., 60/-, other sizes in stock.

VARIAC TRANSFORMER. 230 v.,
8 amp. £10.

M;iTERS. 200 microamp, 24in. flush.
35/=

TRANSISTORS. Red spot 5/-, white
spot 7/6.

TOOL BITS. * Stellite 100,” 6in.
long. %in. 12/6. fin. 15/-, 3in. 20/-.

FERRANTI POCKET MULTI-
METERS. B.S.S. first grade. 500
ohms per volt, A.C., ., ohms.
Unused, 70/-.

Enquiries S.A.E. please

HUGGETT’S LIMITED

2/4 PAWSON'’S RD., WEST
CROYDON, SURREY

STEEL SHELVING

RIGID AND SELF-SUPPORTING

60/-

INDUSTRIES LTD.
SW.I.

72" high x 24" wide

50,- X 127 deep

GROSVENOR
77 GROSVENOR ROAD, LONDON,

|

AIR COMPRESSORS, single cylinder,
two_ stage! 2} cu. f't min, at up to
450 p.s.i.; suitable for spraying, etc.;
condition as new but slightly store soiled;
cost over £10; bargain at £2 0s, 0d. each.
Air Lines, 40ft.,, new, 30s.- -Cooper, 10
Fowler Street, Nechells, Birmingham, 8.

BRAND NEW

HYPODERMIC
SYRINGES 5/1

WITH 2 SPARE NEEDLES
excellent for precision oiling, etc.
SIMA Serum Glass 2 c.c.
Wonderful value. Each §/1.

Per doz. 54/-.
SIMA Needles, Stainless Steel.
Sizes 12, 17 or 18. Per doz. 4/-.
All Orders Post Free.

G. ROGER SMITH

t. 7), Syringe Supplies,
38 OLD FARM RD., LIVERPOOL, 23

TELESCOPES and Accessories. S.a.e.
for catalogue.—Woodthorpe Instru-

| Nottingham.

ments, 12 Revesby Road, Woodthorpe, t

GOVT. SURPLUS BARGAINS

Fluorescent, 40 watt, complete kits (Sie-

mens), including starter 0/-
5 for £2

Flex. Shafts, new, 12° long, " O.D., §"
inner, plastic covered (up to i h. p) £1

Hydraulic Pumps, geared, 12/24 v,
ex-RA.F. £3
Motors only (about § h.p.), 84" x 47 £1

Heavy Flex. Cable, i" dia., for shot or
heavy arc weldmg. twin T.R.S., 4|6IO|2
23’ lengths.

H.D. Wheel Pullers, 14" dia. sq. form
thread on B.B. thrust. ideal for adaptation,
new, a glft for engineers at only

‘Octopus” ball race pullers, jaws (chuck
type) open to 4”. £4

Eng. Precision Straight Edges, renowned
makes, 72", £6

24" £1

Mics., 0-1, Starrett, etc. £2
Cabinet L/S, Pye 10" P.A. units with long |
lead and jack. £2

ALL CARR. EX. Satisfaction guaranteed

Thousands of small tools and other lines for
callers only.
CUMMINS & JENNINGS
Dots Farm, Marsh Road, Tillingham

(Tel. 224), Southminster, ESSEX.

GOVT SURPLUS Radio and mech-
anical, Flex, shafts, gnndm%/l wheels,
idgley,

insulators, etc. S.a.e. list.—S
Hebden Road, Haworth Kelghley

72 high x 34" wide
" deep

Victoria 4375

EDUCATIONAL

OW AND WHY” of Radlo and
Electronics made easy ?' a new,
non-maths. practical way. Postal instruc-
tions based on hosts of experiments and
equipment building carried out at home.
New courses bring enjoyment as well as
knowledge of this fascmatmg subject. Free
brochure from: Dept. .P.M., Radio-
structor, 40 Russell Street, Reading, Berks.

NEW 7/
LEARN
RADIO & TIV
SERVICING and
ELECTRONICS

and how to make and build your own
equipment—using an exciting new
practical apparatus course. Ideal for
starting your own business or as a
fascinating hobby.

FREE Brochure, without abligalion

FROM RADIOSTRUCTOR 7%
READING * BERKS
Britain's leading radio training organiiation

PHOTOGRAPHY

ZIN % 2IN. Projector and Enlarger
Castings, Bellows, etc. S.AE. for
details.—V., J. Cottle, 84a, Chaplin Road,
Easton, Bristol, 5.

BELLOWS Camera, Enlarger, Process
Industrial iapslble Machine
Guards.—Beers, 4 St Cuthbert’s Road,
Derby. (Tel. 41263.)
PROJECTORS Home Assembly Kits
from £5 17s. 6d. Fan Base Kit
3 7s. 6d. Opticals: Screens. S.a.e.
arshall Smith Ltd., 64 Norwich Avenue,
Bournemouth.
I\FRA-RED PHOTOGRAPHY for
Research, Police Detection, Physics or

Amusement. (Patented). Particulars.—
Arthur Barrett, F.R.P.S,, F.R.G.S., 26
Gap Road, mebledon, 'S.W.19. (Lib.

6105.)

MISCELLANEOUS

AQUALUNG and Compressor Equip-
ment, Ballraces and Miscellaneous
items. Lists 3d. ~+Pryce, 157 Malden

Road, Cheam.

E FORTUNES in FORMULAS,” 900-
page American book of formulae
hobby and other
interest, Stamp for
Dept. P2), Hastings.

DO YOUR OWN SIGNWRITING.
Send 6d. instamps for sample transfer
letters.—BCM/Rondo, London, W.C.1.

PECIAL BARGAIN LIST. Send ad.
stamp.—Porter’s Radio, 30/31 College
Street, Worcester.

American technical
books covering ever
lists.—Herga Ltd.

RADIO

LEARN -AS-YOU-BUILD PRACTI-
CAL RADIO COURSE. Home
study teaches you basic radio, electronics
and electrical theory with practical train-
ing. Build your own 4-valve TRF and
5-valve superhet radio receiver; Signal
Generator and High-quality Multi-tester.
Moderate fees include all books and
equipment.—Write for FREE Prospectus
to L.C.S., Intertext House, Parkgate
Road (Dept. 521A), London, S.W.r1.

SITUATIONS VACANT

A M.I.Mech.E.,, A.M.Brit.[LR.E., City
and Guxlds GCE ., etc., bring
hlgh pay and security. “ No pass—no
fee ” terms. Over 959 successes. For
details of exams and courses in all branches
of Engineering, Building, Electronics,
etc.,, Write for 148-page handbook—free
—B.LE.T. (Dept. 9G78), London, W.8

BRITISH Subject with knowledge of
! engineering terms and wide interest
in Engineering required for work in
connection with patent applications,
including editing translations of engineer-
ing patent specifications. O.N.C. or
H.N.C. in Engineering an advantage.
Education at_least to G.C.E. standard in
English and Mathematics. Apply in own
handwriting with details of age, education,
subsequent career and salary sought to
\I/}\?)EZ %04 Reynells, 44 Chancery Lane,

ENGINEER[NG COURSES by post.

A.M.I.Mech.E., City & Guilds, etc.,
and many practlcal training courses in
Mechanical, Motor and Electrical work.
No books to buy.—Write for FREE
prospectus _stating subject to I.C.S.,
Intertext House, Parkgate Road (Dept
s21), London, S.W.r11.

ELECTRICAL

ELF stanmg synchronous mtrs., 200/
v. 50 cycles complete with
detachable geared mechanisms. 10s. each.
—James S. Graham, 73 Acre Road,
Kingston-on-Thames, Sun‘ey

BRAND NEW
BROOK ELECTRIC MOTORS

Single Phase, § h .p. 1,500 r.p.m. £7.10.0

I500rpm £9.12.6
H.P. TERMS }h.p 3,000 r.p.m. £9.12.6
AVAILABLE. 1 h.p. 1,500 r.p.m. £11. 0.0
I h.p. 3,000 r.p.m. £I1. 0.0
Fully guaranteed by makers, approval against
cash. Carriage paid mainland. State voltage.

BLOOD & CO.

ARCH STREET RUGELEY, STAFFS.

ALL TYPES OF ELECTRICAL
GOODS at extremely competitive
prices, e.g., 5 amF Twin Cable, 35s. 100
ards; Lampholders, 7s. doz.; 5ft.
attens, 49s.; quahty and immediate
despatch guaranteed. Request list.—
Jaylow Sprhes, 93 Fairholt Road,
London, (Telephone: Stamford
Hill 4384.)

“Liton

® @ if you use a PARKING LIGHT you need ...

PARKING LIGHT SWITCH

Controlled by a photoelectric cell sensitive to day-light.
Turns lights on at dusk, off at dawn, AUTOMATICALLY ! ! !
A MUST for the MOTORIST without a garage. 6 or 12 volts.

also PHOTOELECTRlC BURGLAR ALARM—GARAGE
DOOR OPENER—LIGHT SAVER.
Built: £5100. Full details and circuit of any project—6d. stamp please.

«ST. JOHN’S RADIO,” 156 St. John’s Hill, LONDON, S.W.II

AUTOMATIC

Easy to build and install
KIT OF PARTS .........52/6

READY BUILT .........57/6

PHOTOCELLS ONLY
unmounted: 12/6, mounted: 25/~

Kit of parts £4 12 6.
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CLASSIFIED (continued)

HOBBIES

WTONIAN Telescope Making.—
6in. Mirror Blank and Tool (cut
glate glass, as cut), 35s. per palr Grinding
ohshmg Kit powder, pitch, rouge),
7s. 6d.; Rectangular Aluminised Opticals
Flats, 15s. each; all post free. S.A.E. for
llsts including Rams en Eyepieces.—L. J.
Mays & Co., 20 Clover Rd., Timperley, ‘
Altrincham, Cheshire.

CATALOGUE NO. 14 Government
Surplus and Model Radio Control,
over 500 illustrated items. 2s. (refunded
on purchase). P/P. 6d.—Arthur Sallis
Radio Control Ltd., 93(B), North Road,
Brighton.

HANDICRAFTS

TROPICAL SHELLS. Al sizes for
handicrafts, jewellery, aquariums,
ornament.  Catalogue, . Mixture,
6s. 11d. Ib. Post free.—Chapman, 14
Moreton Close, Tottenham, N.15.

JEWELLERY
JEWELLERY simply made. Brooches,

NEWNES PRACTICAL MECHANICS

TOOLS (Continued)

SELECTA 2 Speed Drill

plus 13 attachments

Everything new. Full maker's guarantee.

£12 10s. the lot. Carriage 3s. 6d.

DRYSDALE

58 Commerce Road, London, N.22.
Bowes Park 7221
WREN Nme inch roaring flame gas
blowpipe self blowing for model
brazing, 6s. 3<i Wren. Fiercest Spirit
Pocket Blowlamp on the market, S5in.
roaring flame, 10s. Wren. Paint Lining
Tool with three wheels-rolls &in., &in.,
or iin. stripe, 5s. 6d. Money back by
return if unsuitable.—P. Wren Mfr. Co.
Wollaston. Wellmgborough

6" Supa Ezered Gauge
--Jl-l.‘d'll,- l:=

DR IR el

10/6 each p. & p. 9d.

Ideal for the Handyman, En-
gineers, Storekeepers. In, Qut
and Depth in 1/32" and M/M. Plated.

Earclips, Pendants. Free catalogue. :
Also Marcasites.—Webbs Handicrafts, 46 guyggect '}fé’flm“}{zjﬁé;' : %2{:{,(5,?
Burnway, Hornchurch, Essex. SHREWSBURY. i
WATCHMAKERS WOODW(_)RK'NG

WATCH REPAIR SERVICE, un-
rivalled for reliability and speed
coupled with reasonable charges. Part
obs welcomed. Material supplied.—
ereford Watch Co., 13 St. Owen Street,
Hereford.

LEARN.to be a Watch and Clock
Repairer in your spare time and
earn extra money at home. We can
supply everything you need at unbeatable
prices, including instructional books.
Swiss watchmakers’ tools, watches, watch
and clock movements, Iathes, cleam'ng
machines, all spare parts for watches and
clocks, etc. We also have a fine selection
of musical box movements and kits. Send
9d. P.O. for bumper bargain catalogue.—
The Watchmakers Supply Company
(Dept. P.M.), Carterton, Oxford.

WATCH AND CLOCK REPAIRS.—
Through or part jobs.—Price list
from W, W. Allondale, 81 Teviot Avenue,
Aveley, Purfleet, Essex.

WATCH PARTS
For all makes of watches, tools,
tional books, etc. Special Kits for be-
inners. Send 6d. for * Super Bargain
atalogue.” T. G. LOADER (Dept. B.),
Watchmakers Mail Order Service,
Milestone Road, Carterton, Oxford.

TooLs X
BLACK & DECKER
D.500 { in.
ELECTRIC DRILL

Plus 10 attachments, everything new.
Full maker's guarantee.
BARGAIN £7 8s. 6d. LOT.
DRYSDALE
58 Commerce Road, London, N.22
Telephone BOWES PARK 7224

instruc-

ENUINE DISPOSAL.—Black and

Decker D 500 Drill plus 10 attach-

ments; everything new; full maker’s

g{x)araéxtee bargain, £7 lot. Details from
X

HANDYMENH

‘PRESTO" DRILL
INDEX SETS GIVE
INSTANT SELECTION
—THE RIGHT DRILL
EVERY TIME!

13 finest quality British
High Speed Steel Twist
Drills, 1/16” -+ x
/64", in metal case.
For drilling all metals
in electric or_ hand
drills. Folds flat to
pocket_size, lasts for
ever. Embossed sizes
give instant seclection
and replacement. No
more lost drills! A
must for every workbench.

ARTHUR DRYSDALE & CO. LTD.
58 Commerce Road, London, N.22.

BOWES PARK 7221.

OODWORKING MACHTNES —All
cast-iron _constructed. {)lete
Saw Benches, 7in., £4/15/-; 8in. LS/ 5
10in., complete motorised, Planers,
Sin., £12 Bowl Turning Headﬁ, £4; with
8in. Saw Tablm 7/10/-. Lathes, (:7/10/-'
Combination La es, (:10/10/-. Motors,
Pulleys, Belts, etc., 12 months’ written and
money refunded guarantee 4d. stamE for
illustrated booklet.—James Inns (Eng-
ineers), Marshall St., Nottingham.

SAWBENCHES, 6in. to 30in. from £7.

Motorised, £16. Petrol Portable,
Bandsaws, £14. Lathes, (10. aw
spindle and planer assemblies. Chain

aws. Logging and Firewood Machines.
Motors, Engines. Deferred terms. Send
1s.9d. for Handbook- Catalogue. List free.
—Beverley Products, South Thoresby, 18,
Alford, Lincs,

HOME BOAT BUILDING

ASY TO FOLLOW KITS to build a
Boat at_home—for Cabin Cruisers,
Runabouts, Cances, Prams, Dinghies and
Enterprise Sailing Dinghies. Brochure
from: Wyvern Boats (Wessex) Ltd., Mil-
borne Port, Sherborne.
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Satisfaction or
money refunded.

" GEDORE” SOGKET SETS

Beautifully fitted metal box. Best
quality by famous maker. Contains
speed brace, ratchet, universal joint,
small and long extension and {9
4” Square Drive Sockets (10 Whit-
worth §” to {” and 9 American
Sockets " AJF to 1” AfF).

Usually £10.12.0. £5 19 6

OUR PRICE

Post and Packing 5/- extra,
U.K. only

ASHTON SAW & TOOL CO.
(DEPT. L) 80, OLD STREET, ASHTON-UNDER-LYNE

432-; acts—
S off . J« CAMM’S

ELEMENTS

of MECHANICS
and MECHANISMS

Covers: Natural Forces and the
Methods of Using Them Laws of
Motion—Friction—Mass and Momen-
tum—The First Law of Motion The
Second Law of Motion The Third
Law of Motion Horse-power—
Measurement of Force—Unit of Pres-
sure Force, Energy and Power
Conduction, Convection, Radlation and

Heat : The Lever : The Wheel and
Axle—Pulleys The Inclined Plane—
Wedge—Screw : Compound Machines

and Liquid Pressure Hydraulics
The Hydrometer and Viscosimeter
The Siphon : Buoyancy of Liquids and
Drowned Orifices : Pumps and Water
Wheels : The Geneva Mechanism
Intermittent Mechanisms The
Principle of the Gear : Gear Tooth-
forms Spur Gears Helical and
Bevel Gears. 481 illustrations.

30s. FROM ALL BOOKSELLERS
. or 3Is, 6d. from GEORGE NEWNES LTD ,
Tower House, Southampton St., London, w.C.2

PLAY THE PIAND

REED ORGAN
or ACCORDION |
in 3 months

New . Home method.
Definitely the easiest

-ASTRO
space

TELESCOPES

PRECISION INSTRUMENTS
® Size 2" 3” 4" Dia. Re- |
fracting & reflecting. Mag-
nification 50 - 240x. Moon
Maps, Star Charts, etc.
World Wide Testimonials.

dJ.K.M.HOLMES & co. L7D. [CEAEE]

{5ciencific Inscrument Makers )

5/6 WEEKLY'
(Stamp for lists)

MARTINS BANK CHAMBERS, NORTH SHIELOS

31/33 NELSON ST.
SOUTHPORT

ROGER

Thread Gauges, 28 arms . 4/9
Whitworth Screws, 144 Ass'td .. 59
Fibre Washers, 144 Arsorted .. oOYe
Meter Rectifiers. A.C. to D.C. 3/8
Selt Tap Sorews. 100 Assorted 3/~
Copper Rivets. 12 doz. Assorted V4
Saw Bench Tops, with ball race !plndle
pulley, ete., 18in. x 10in. 63/8
Rectifiers. 6112 v.at 6 amps. .. . 18/
Air Jacks, bin. stroke " %o 17/8
Winker Units. 8 or 12 voit 3 8/8
Mains Transformers. 18 v, 6 amp 35/-
Motorised Water Pumps 5/-

Gircular Savws, 6in. 11/6: 7in. 13/8, etc
Instrument Cases. 1%in % 8in. x 6in, New 7/3
Plags & Sockets. 7 point

Telephones, New., Modern 16/.
Bevel Gears. 3in. & 2in. Palr 4/6
Aircraft Lamps, Red, Green or Amber, 4 6/3

Races, Belts, Valves, Pulleys, Pumps. Brass

Stee!, Alumininm, ete,

May we send our free list of hundreds oi |nter-
esting items? Stamp, please.

and quickest. Even
tff you have never
played 2 note, you §

will be able to read
music at a glance.

Write today without
obligation for
FREE LESSON
state instrument

NS 4.5
KLAVARSKRIBO INSTITUTE (BZ.8)
67 HIGHBURY NEW PARK, LONDON, N.5

FREE
CORRESPONDENCE
COURSES
IN STEAM

Two courses: (1) A simplified Course for
the practical man in need of basic informa-
tion about steam and steam applications:
(2) An Advanced Course for those with a
background of technical training. There is
no charge or obligation. Details on request
to:

SPIRAX-SARCO LTD.
(TECHNICAL DEPT.) Cheltenham, Glos.

GOVERNMENT
SURPLUS BARGAINS

MULTI-PURPOSE MOTORS. Low voltage.
with gearbox, 24 v. D.C., but good at 12 v.
or lower. Two shafts, 4 and 16 R.P.M. at
12 v, 6 and 24 R.P,M. at 24 v. Operate 3
| sets of cams and also plunger giving powertul

lateral thrust. Tukes under 1 amp. Wonder:
tully versatile motor. Each 25/, post 2/-,

BATTERY CHARGING TRANSFORMERS.
| 11 v. and 17 v. A.C. (for 8 and 12 v. Charging
at 1} amp,). Each 17/8, post 1/9.
RBECTIFIERS to suit above. Each 7/8, post
1/-. (These tranaformers and rectifiers will ran
above motors.)

TELEPHONE HANDBETS (two in series with
battery make intercom.). Eacbh 17/8, post 1/6.
TRIPODS. 88In. long. Very rigid (not tele-
scopic). Eaally adapt to camers, etc. Each
12/8, post 2/6.

MOTORS. 200/260 v. AC./DC. F.H.P
approx. 80 watts, High Speed, {in. shaft.
{converted ex R.A.P. motor generator—power
ahout equal to rewing machine motor). Usetn}
addition to workshop. Each 30/-. post 2/9.
Dynamotors. Input 12 v, D.C. Output 240 .
D.C. 20 watta, 15/- each, post 2/9.

Send 3d. stamp for lst of other motors, irans-
formers, pumps, lamps, swiiches, eta,

MILLIGANS
2 Harlord Street, Liverpool, 3
l Money Back Guarantee,

l THE FAMOUS
HARRIS ELECTRIC

' IWELDER 3%

and Complete Kit

For Welding, 8oidering, Braz-
ing and metal construction &
l repairs in the home, on the car or
|

cycle. Tnstant heat 6,000° F.

Works from 6v, or12v. car battery or
transformer from A.C. mains. Com-

plete kit of Welding Toota, 91t. cable,

clip, carbona, cleansing fluld, fluxes,
flller rods, goggles, instructions, hints,
Thousands in daily use. Assupplied to
Depts. of H.M. Government, I.C.L, Stand-

and Telephones, etc. Welds all 57 ’ 6

‘Metals up to one-sighth inch.
Post & Packing /8.

C.0.D. IF REQUIRED

Obtainable only from:

HARRIS ENGINEERING CO.,
(Dept P.M.38). 269 Kingsland Road, London, E.2

OF EDUCATION

THE KEY TO SUCCESS £ SECURITY

Essential to suceess in any walk of life ! What-
ever your agc, you can now prepare at home for
the tmportant new General Cert. of Education
Exam., on " NO PASS—NO FEE” terms.
You choou ynur own subieus-—ﬁducznonnl,
C 1 or T Ical

big extension of subjeets gives everyone the
chance to get this valuable Certificate,

SEND FOR FREE 136 PAGE BOOK
Full details of how you can obtain the General
Cert. arc given in our 136-page Guide—Free
and without obligation. Personal advice on
request.

Write today, School of Careers, Dept. |iu,
29-31, Wright's Lanc, London, W.8.

BUILD YOUR OWN

CANOE

Printed illustrated instructions |/6

TYNE FOLDING BOATS LTD.

206 Amyand Park Road, St.

Margaret’s, Twickenham, Middx.
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Copying Small Items

HAVE a number of small items in silver
and china, jugs, etc.,.which I want to
copy in wood. To save measuring with
gauges, etc., I want to make metal
templates. Can you suggest a method
whereby I could trace the silhouettes
from a screen or glass plate?>—W. J.
Osborne (Stratford-on-Avon).
HARP silhouettes may be obtained by
having a point source of light as far as
possible away, and placing the subject very
near white paper. Photographic paper, sub-
sequently developed and fixed, would provide
a silhouette without hand tracing. Etched
outlines on the metal plates can be made by
heating these over gas, and rubbing with
beeswax. Then trace the outline with a steel
stylus or very hard pointed pencil. With a
glass dropper place an etching solution (such
as three parts nitric acid to one part muriatic
acid) along the outline, washing off after a
few minutes, or when the etching is deep
enough.

Soapless Shampeoo

SHOULD be obliged if you could
supply me with a formula for making
a soapless shampoo.—L. A. Horsley
(Liverpool).
E do net recommend any shampoo
mixture that contains a detergent; we
therefore give you the following:
Whites of two eggs;
Water, soz. (fluid);
Ammonia water, 30z.
Cologne water, 4oz.
Industrial alcohol, 40z.
By ammonia water is meant a dilute solution of
ammonia in water, i.e. water rendered alkaline
with a few drops of 0880 ammonia.

Beat the egg white thoroughly into the
water and add the ammonia water, agitate
thoroughly with a stirring rod. Do the same
successively with the other ingredients, mixing
well after the addition of each.

Small Castings
AM thinking of trying to make some
small castings from softer metals
such as brass, aluminium, etc., but I do
not know how this can be done with
regard to a container and mould. Also
would the ordinary gas supply give
sufficient heat? Could you also supply the
addresses of two or three small firms who
carry out turning and casting for model
making?—Allan Jones (Sunderland).
QU will not be able to melt either brass
or aluminium satisfactorily with a
normal unpressurised town gas supply.
With a powerful brazing lamp burning paraffin
you should get better results. Build up a
dozen or so fire-bricks into a hollow box,
leaving a hole for the brazing lamp nozzle.
Stand a half-brick in the middle of the space
thus formed to support a small crucible.
Scrap metal must be sawn or broken very
small, or it is difficult to start it melting.
Recommending individual firms is bhardly
possible without knowing exactly what class
of work is involved, and we are inclined to

I Our Panel of Experts will answer I
| your Query only if you comply

with the rules given below I

I A stamped addressed envelope, a sixpenny I
I crossed postal order, and the query coupon from

the current issue which appears on the inside of I
I back cover, must be enclosed with every letter

containing a query. Every query and drawing I

I which is sent must bear the name and address of I
the reader. Send your queries to the Editor,

I PRACTICAL MECHANICS, Geo. Newnes, Ltd., I
Tower House, Southampton Street, Strand,

I London, W.C.2. _I

think that you would do well to join one of the
model-making societies. Not only would
you have opportunities to exchange experi-
ence and acquire knowledge, but most such
societies include amateur machinists and
foundrymen of high proficiency. They are
usually willing to help fellow-enthusiasts not
equipped to cast or machine model parts.

Silvering a Light Bulb

WISH to silver a small area of a

150W. light bulb to reflect the light in
one direction. Would you please give
full details of the method and chemical
used?—]. S. Hubert (Sussex).

HE following method must be performed
with care:

The P.M.
Blueprint Service

|
| |
| |
| |
| 12 T ALL WOOD CANOE. New Series, I
o. |, 4s.
| comMPRESSED.AIRMODEL AERO ENGINE I
l New Series. No. 3, 5s. 6d.* I
AIR RESERVOIR FOR COMPRESSED-AIR
| AERO ENGINE. New Series, No. 3a, Is. 6d. |
| “ SPORTS " PEDA;.S ,‘iﬁﬁ’ New Series, No. 4, |
F.J. CAMM'S FLASH STEAM-PLANT. New |
I Series. No. 5, 5s. 6d.*
| SYNCHRONOUS ELECTRIC CLOCK. New |
Series. No. 6, 5s. 6d.*
| ELECTRIC DOOR-CHIME. No. 7, 4s.* |
ASTRONOMICAL TELESCOPE. New Series, |
I Refractor, Object glass 3in. diam.
Magnification x 80 I
| No. 8 (2 sheets), 7s. 6d.>
| CANVAS CANOE. New Series. |
DIASCOPE.
| |
| |
i |
| i
| |
I |
| |
| |
i |
I |
I |
| |

No. 9, 4s.*
New Series. No. 10, 4s.*
EPISCOPE. New Seriet. No. II, 4s.*
PANTOGRAPH. New Series. No. 12, 2s.*
COMPRESSED-AIR PAINT SPRAYING
PLANT. New Series. No. 13. 8s.*
MASTER BATTERY CLOCK.*
Blueprints (2 sheets), 4s.
Art board dial for above clock, Is. éd.
OUTBOARD SPEEDBOAT
Ils. per set of three sheets.
P.M. TRAILER CARAVAN.*
Complete set, lls.
P.M. BATTERY SLAVE CLOCK. 2s. 6d.*
P.M. CABIN HIG'HWIP:G MONOPLANE
s. 6d.

The above blueprints are obtainable, post free,
from Messrs. George Newnes, Ltd., Tower House.
Southampton Street, Strand, W.C.2,

An * denotes constructional details are available free
with the bluebrints.

1. The surface of the light bulb which is
not to receive a deposit of silver must
be masked with Amber Amorphous
Wax, supplied by Claude Campbell, 4
Lloyd’s Avenue, London, E.C.4. Warm
this wax over a low flame until it becomes
fluid and paint with a brush dipped in
the molten wax that portion of the
bulb that is not to be silvered.

Before déing this, however, the whole
glass surface must be degreased with
trichlorethylene or carbon disulphide.
Attach some form of handle to the bulb
so as not to contaminate the surface
after this previous operation has been
carried out.

2. (a) Let the bulb, after treatment with
wax, stand in a solution of potassium
dichromate and strong sulphuric
acid. Avoid contact with metal clip
of bulb.

() Rinse thoroughly in clean water
under running tap.

(¢) Immerse bulb in a solution of
stannous chloride for a minute and
then wash off with distilled water.
This solution is made by adding:

Stannous chloride, 10gm./litre.
Concentrated hydrochloric acid,
goml./litre.

(d) Immediately after this last process
proceed to the actual silvering of the
unwaxed surface by immersing the
bulb in the following solution:

(1) Stilver solution
Silver nitrate, 1oogm./litre.
Potass. hydroxide, sogm./litre
(2) Reducing solution
Silver nitrate, 2gm./litre
Rochelle salt, 1-7gm./litre.
N.B.—Equal parts of (1) and (2) are poured
into an appropriate vessel and it is to this
solution that the bulb is finally immersed
until a coating of a silver mirror appears.
Absolute cleanliness of surface is essential
for success, hence the preliminary processes
described under sections 1 to 2 (¢).

Repairing a
Mercury Barometer

WE have a mercury barometer which
has been in the sea and sea water
has leaked into the tube. Will you please
tell me how I might remove the water
from the tube and replace the mercury?
Also how we might ensure that there is
sufficient mercury in the instrument to
bring it to the correct pressure?—E. G.
Rae (Shetland).
HE mercury and sea water will, of course,
separate themselves, The mercury
should be washed in plenty of distilled water
and dried in an oven (the fumes are very
poisonous, so do not let it boil). The tube
should be filled with distilled water many
times and finally filled with methylated spirit,
or better still, clear alcohol. This will dry
out much more quickly than the water.

The tube may be warmed in an oven to
quicken the process, sometimes it is possible
to insert a small-bore tube, such as cycle valve
rubber, and to connect to a clean (oil-less) air
line such as those used in garages. Which-
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ever process is used it is most important that
the tube and mercury are absolutely dry before
re-use.

The tube is filled absolutely full of mercury,
inverted, with the finger or other stopper
holding the mercury in, and then placed in the
mercury chamber. This latter process may
have to be slightly adapted according to the
instrument being serviced.

When filled, tilt the tube sideways and the
““ vacuum ” gap at the top should completely
disappear as the vertical height becomes some-
thing like 29in. at sea level. If the ¢ vacuum ”’
gap 1s still present the tube has been incor-
rectly filled and air is present.

Calibration may be done against a standard
barometer situated near you. Probably there
is an airport nearby or perhaps a Technical
Institute. If you wish to calibrate on your
own you must measure exactly the distance
from the top of the mercury meniscus under
the vacuum to the top of the mercury
meniscus in the reservoir (this is often
difficult). If this is done at room temperature
and the scale set accordingly the error will
not be great.

The mercury may be collected in a painted
tray, but tin plate, etc., is not suitable. A
drawn-out thistle funnel is useful for pouring
the mercury in the barometer tube. Really
dirty mercury may be cleaned with nitric
acid, but the action is vigorous and the fumes
dangerous Compensation against expansion
of glass and mercury is quite complicated and
details are found in any advanced physics
text-book.

Stiencil Maiterials

WISH to make a suitable stencil for
producing various forms of lettering.
I should be glad if you could advise on a
suitable - material which would not
fracture on cutting in any direction,
maintain its shape and not adhere to the
surface of paper. 1 do not wish to purchase
plastic or similar material that will
deteriorate. Could you please suggest
thickness and type of cutting instrument?
—A. J. Palmer (Essex).
’I‘HERE are various materials from which
stencils can be cut, depending upon the
use, rough or otherwise, to which they will
be subjected. Thin Perspex is one useful
material; but if somewhat intricate lettering
has to be cut out we would suggest stiff brown
paper that has been treated with size on both
sides. Zinc is another material which is used
under certain conditions as a stencil matrix.

Proportional Dividers

SHOULD be obliged if you could tell
me how to use proportional dividers,
also the meaning of the graduations
stamped on them.—J. W. Spencer (Bacup).
ROPORTIONAL dividers are used for
enlarging or reducing a drawing and they
may be used for dividing straight lines or
circles in equal parts. For this purpose,
points of division are marked on the instru-
ment in order to secure the required sub-
divisions readily. The dividers may also be
used for securing special ratios such as
1 : v/ 2, the diameter of a circle to the side of
a square, or feet to metres, etc.

Without actually examining the dividers
in question we cannot of course give reliable
information on the markings, but we imagine
the above reply will assist you in determining
the actual relationship.

The Drinking Duck

EVERAL years ago there appeared on

the market a novelty in the shape of

a duck that made a continual drinking

movement. Could you please explain the

principles of this novelty to me?—E. Allen
(London, S.W.17).

NEWNES PRACTICAL MECHANICS

HE bodies of the * drinking ducks ” to
which you refer were in thin glass and
consisted of a tube about }in. dia., with a
large bulb at one end and a small bulb at the

S

A chemical
causes the duck to *“ drink.”’

other. The smaller bulb was given a *“ beak
covered with felt (see sketch). The nodding
or drinking action was produced because the
birds contained a low-boiling-point liquid
such as Freon. This evaporated from the
lower bulb and condensed in the head, due to
the slight fall in temperature caused’ by the
evaporation of water from the head. . The
liquid which collected in the head would
eventually evaporate and the bird would then
move back to its original position and after an
interval the process was repeated. Freon is
the liquid used in most small domestic
refrigerators and the trick depends on the use
of this or some other fluid which boils at
about ordinary atmospheric temperatures.

Halving the Area of a

Circle Problem
COULD you give the answer to a prob-
lem which has baffled me? Find
the formula to find the radius of the arc,
that when centred on the circumference
of a circle will mark off half its area.

Mr. Senior’s
problem.

The diagram shows circle with half its
area inscribed by the arc of radius x.
D. Senior (Mexborough).

Method of working
out the solution.

Area of
sector ABC = $r* ¢
Angle AOB =« —2¢
Area of AEB = } R? (AOB - sin AOB)
=3jR*(w —2¢ —sin2y)

August, 1960

To fulfil the conditions of the problem,
Area ABC + Area AEB = (7w R%)/4
Alsor = AB = 2 AF = 2 AO cos ¢
= 2R cos ¢

So4(2Rcos ¢¥)2 4 + $ R2(w —2¢ —sin2¢)
= R2

whence 4 ¢ cos® ¢ + ®# — 2¢ — sin 2
= 7w/2
orsin 2¢ — 24 cos 2¢ = w/2
This must be solved by repeated trial.
It gives ¢ = 54 deg. app.
Whence r = 1°18 R.

Removing Plastie
from Walls

UR walls are covered with plastic (a
hard type of plaster that can be
patterned and then painted). Is there an
easy way of removing this other than
glasspapering and scraping?—F. H.
Williams (Yorks).
HERE is a special stripper for this type of
finish, the stripper being of the chemical
type. It is known as Miracle Paint Remover,
and the makers are Purval Products, 51 St.
Andrews Dock Chambers, Hull. If you care
to write to this firm they will supply full
details, price, etc.

Invisible Ink

OULD you please give me the
chemical formula for invisible ink?
—V. G. Williams (Glam.).
VERY effective invisible ink can be made
by pouring starch into boiling water
and using this as the invisible ink. To reveal
the writing merely immerse the paper in a
dilute solution of potassium iodide.
Any hygroscopic salt can be used for
“ ink ’ and developed by driving off the water
by heat. But this disappears as it picks up
moisture again.

Printing on Linen

HAVE a small printer’s press and I
wish to print on linen. Is there a
marking ink available that can be used
on a printer’s press, if so, please let me
have the manufacturer’s name. I might
add that I have tried ordinary marking ink
without success, as it will notcling to the
lead type.—F. H. Williams (Bridlington).
ES, you can use a special marking ink for
linen with a printer’s press. Specify
the purpose for which you desire the ink and
write to: B. Winstone & Sons Ltd., 150
Clerkenwell Road, London, E.C.1.

Desensitising Chemicals

IS there some chemical or dye which
renders a photographic film less
sensitive to light when added to the
developing solution, or used before the
film is placed in the developer’—P. J.
Slevin (N. Ireland).
LFORD LTD., Ilford, Essex, and John-
sons of Hendon, Hendon, make densensi-
tising chemicals. Follow the maker’s
directions. They should not be used with
colour films, and some brands of black and
white films, so make a preliminary test, or
refer to the maker’s advice.

THE MODEL AEROPLANE HANDBOOK

An Important Work
By F. J. CAMM
312Pages, 303 llustrations, 12/6, by post 13/%

Construction and Principles of All Types

Published by
GEO. NEWNES LTD.,, TOWER HOUSE
SOUTHAMPTON STREET, STRAND
LONDON, W.C.2
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“ ARCMOBILE ”’
ARG WELDING SETS

ARrcmMoOBILE U

£17 10 0

Including delivery.

A complete self-contained Arc Welder
using standard flux- coatcd electrodes of
14g. and 16g. 210/250 V. A.C. Mains
consumption 13 Amps. Welds sheet metal
down 10 22g. and steel and iron section
to 3/16in. thick in a single run.
}Peawer sections can be welded by multiple
runs  (building up). Infinitely variable
welding current by hand-wheel. Maxnmunll
welding__current 65 Amps, Minimum 15
Amps. Weight 85 lbs.
Dimensions: 11in. high, 12in.
long.

HARMSWORTH, TOWNLEY & CO.

JORDAN STREET, KNOTT MILL
MANCHESTER, 15

wide, . 13in.

Huge Purchase High Speed Steel
Tool Bits, hardened ready for use,
essential to any lathe user, secure
your stock now as these are really a
good investment. 1/4”
long, 6/6 per doz. 5/16” sq., 3
8/6 doz., 3/8" sq. 3” long,
doz.; 7/16” sq., 1/2* long, 15/-
doz. Six doz. lots less 10 per cent.

5,000 Taps, 1/8” to 3/8" dia.,
Assorted Threads, suit M.E. or experi-
menter, mostly fine thrcads, twenty
assorted, 3/9.

One Ton Ground Silver Steel, 13~
lengths, 1/16” to 15/32" dia., doz.
assorted lengths, 5/6.

Ball Rnces.

5,000 standard o.d
ll 8” bore, 2/-;

. 2/-; 1747, 2/
38" 2/6 ll2” /6 5/8' 16 ‘each.
9 mm., 1/- each
000 Hand Renmers. sizes 5/16”.
3/8" 7/16”, 3/6 cach. Also 5/87,
11116" 4/9 each.

Extra _ Special  Carb.
Wheels Offer. 6”-7" dia.,
3/4” thick, 1/2” or 374" hole,
the three, postage 2/-, Value over
30/-. Ass, grits for tool and cutter
grinding.

2,000 Small H.S. Twist Drills,

OX. 1/32”-3 327, 4/- doz. Approx.

lélﬁ"-llﬁt doz. Approx. 9/32"-
15/32”, six for 10/-.

3,000 Circular Split Dies, 17 dia,
cutting 1/4”, 5/16”, 3/8”, 7/16" 1/8”
Whit., B.S F.. also brass thread, 26

thread all sizes and American N.F.
12/- per set of 5 sizes, 2 sets 22/6,
4 sets 42/6. Taps to suit 12/6 per set,
either taper or second or plug. 17
dia. stocks 6/- each,

2,000 Straight Shank End Mills.
slu: 118” 5/327, 3/16”, {
5(16 sct, also 3[8 7/16" 172°
ditto, 12 6 sct.

Grinding
1/4”, ‘
0/°

All items brand new. £1 orders post
paid, except overseas.

J. BURKE

192 Baslow Rd., Totley, Sheffield

Inspection at Rear 36 Fitzwilliam St.,
Sheflield.

Automatic (Time) Switches

New and reconditioned 15 day clockwork
and eleotric switches

from 35/ =
Send B.A.E, for {llustrated details (ot

DONOHOE (TIMERS)
1& 2 UPPER NORFOLK ST., NORTH
SHIELDS, NORTHUMBERLAND
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ROTARY CONVERTERS. Input 12 D.C.

4 4 Output_ 230 A.C., 50 cy. 135 w. In fitted

casc with variable resistance. 0/300 volti-

I I”sons mcter. The ideal job for TV and tape

recorders where A.C. mains are not avall-

MOTORISED FUEL PUMP. 24 v. D.C., able, £10, carr. 15/-. Special connectors

5 amps 400 gph Pumeelcr" impelier one fitted with 6ft. heavy duty flex and
4. post

clips for D.C. side, 10/- set, post 1/-.

"UMP AND COMPRESSOR ROTARY CONVERTER input 12 v. or
“ﬂ"y Uses in Workshop or Laboratory. 24 v. D,C, cutput 230 v, A.C., 135 wats,
‘This is an Fdwards type 4, with }in. £8.10.0., carriage 7/6.
shaft, coupling, oil-filter and union for BATTERIES. Portable Lead Acid type 6
éwffcﬁ%goq ey ﬁ3x/6' o volts 125 amp. hours. In metal case 16in.

lts. 1/6 exch. e e 3 amp., 250 y")gin"x 1lin. (Two will make an ideal
;?Etli Acic RwICKdSO 4/ power supply for our 12-volt Rotary Con-
of 50 for 1;/_ 3-way, 6/- %%lz' %B t’f“’# verters.) Uncharged £6.10.0, carr. 15/-.
22/6, post 1/6, volt 85 ampere, £14.0.0, carriage 30/-.

MAGNETIC
COUNTERS.
6 v. D.C. I5/- each.

cost 176, WIGH SPEED
TYPE No. 160C. 35/-.

Post 1/6.

METERS GUARAN'I(*:EED

MA., S bridge, 8/6, post 6d.
CROSSPOINTER METER with 2 separate
'100 microamp movements, 22/6, post 2/-.

A C ll40thh p. 1,400 r.p.m. 55/-, post 3/6.

MOTORS for the model
small but powerful 12/24 volts
C. 4/8 r.p.m., 35/-, post 2/6

maker.

K HEAD, . hh. GEARED MOTORS. 220240 volts A.C.
tripod' 1yp'e. suitable 175 r.p.m. Torque 15lbs. ins. Klaxon,

£10, carriage 15/-.

GEARED CAPACITOR MOTORS,
220-240 v., 50 cy.. 30 w., 300 r.p.m., also
spindle for 1425 r.p.m. A very powcrful
and useful motor for only 75/-, post 3/6
NIFE BATTERIES. Nickel cadmium,
volts 75 amps., crated and connectcd
Brand new, £1.i0.0 carriage 15/-

for lamps up to 100
watt, complete with
pushbar_switch lamp-
holder. Ideal for farm
buildings, garages,
greenhouses, etc.
g/rgnd new, 17/6, post

24 Yvolt A.C. Capacitor Motor,

50 M:croamps VACUUM PUMP. Brand
100 ” New. 7 cu. ft. per min. 10
100 " Ibs, per sg. in. at 1,200
250 - r.p.m. Rotary Vanc type
50(1) AT as5/-, post 3/-.
5_0_5‘ tamp SOLENOIDS. 12 volts D.C.
30 i with a 3lin. lever, very
100 . powerful, 5/- cach, post 1/6
200 N ELECTRIC BLOWERS 220/
=5 Amperes 250 v. A.C./D.C. 30 watts
15 " 2 complete with flex £5, post
25 » DC 376,
30-0-30 AIR BLOWER powered by
50-0-50 ** 1 a 230 voit A.C. motor, 15"
10 Volts 25/- tan. Volume of free air at
50 ¢ 45/~ max. r.p.m, is 1,250 cu. ft. per min, At -
300 " A.C. 24in 7 25/- maximum efficiency 900 cu. ft. per min.
post 176 on all meters) Brand New £25, carriage 20/-,
MFTER RECTIF ERS, 250 pA., 1 MAINS MOTORS. Capacitor 230 volts

NIFE BATTERIES. Nicke! cadmium, 12
volts 18 ampere hours, crated and con-
nected, alkaline filled. Brand New, €4
each, carriage 10/-. Also available 24
volts 10 amperc hours, 2% each, post 3

GEARED K TORS. 230/250
volts AC/DC 6 pm Torque 15 1bs.
ins, EKS5 UBI-M21, 5/16” Spindle, 14

long. £10, post 3/-.
ENGLISH ELECIRIC ALTERNATING
CURRENT MOTORS. Capacitor Start,
230 volts, 50 cycles AC, h.p., 0
r.p.m. Complete with 160 mfd. condenser
with discharge resistor. £25, .post 20/-.
FANS, INDUSTRIAL TYPE, 230/240
16" blades
in housing with -adjustablc_louvres and
filter, Made by Beanwy Electric Lud.
BRAND NEW. £25, post 25/-.
FLEXIBLE ALUMINIUM TUBING

147 3/6 per foot 17 1/9 per foot

3, 2, .
TELEPHONE 'SET TYPE K. The ‘most
compact telephone set available as-the 44
volt flat battery and buzzer is built-in to
the hand instrument. Ringing and speaking
both ways on twin wire, instrument is
complete with 5ft. flex. Hangs on wall.
Sct of two instruments -£5.10.0, post.3/6.
TELEPHONE SET “TELE-F”. This Is the
best-known portable telephone ever made,
it has a built-in generator for ringing the
other instrument and requires only twin
wire between the sets. The set of two
Instruments and batteries in carrying case
£7.10.0, post 7/6. Twin flat PVC wire
available at 3d. per yard.

You/'ﬂ/un Televone| 75 /-

'l‘elephone Set Type “A”. Rmsmg and
king both ways on a 4-core cable.
éames the volce loudly and clearly

over any distance. Two hand-sets are
supplied as_ illustrated and the set is
complete with Pushes, Buzzers, Battery,
Plugs and Sockets. 4-core PVC cable
10d. 75/- set, post 3/6. Set Type
“D”, Speakms only 38/9, post

3/6. Use twin wire 3d. yd.

L. WILKINSON (CROYDON) LTD.

19 LANSDOWNE ROAD. CROYDON, SURREY

400 pages of facts, fi gures

and data for mechanics in-

500 ohms gear-driven to 34" long lg:d
screw with uavelling block and limit
switches. This unit makes an ideal rudder

HANDBOOK

by F. J. Camm

the mechanical hobbies.

|

how to apply for a patent.

the amateur and technician.

8th Edition -

FROM ALL
BOOKSELLERS

bost from the publishers,

ampton Street, London, W.C.2.

THIS valuable handbook has been
compiled to meet the needs of
all handymen and those engaged in
Includes
sections on lathe work, small tools,

: filing, fitting and marking out,
the dividing head, the micro-
meterand vernier, mensuration,
screw-cutting, hardening and
tempering, electroplating, silver
soldering, brazing, soft solder-
ing, etc.,etc. Plusalarge section
of the most constantly consulted
tabular matter, and details on

Packed with facts, figures, and
data on the many practical
branches of theworld of mechan-
ics—the perfect companion for

16s. net

. or, in case of difficulty, I7s, 6d. by
GEORGE
NEWNES LTD., Tower House, South-

NEWNES

| “CATALOGUE”

Our new Catalogie No. 14 has 500 ltems
nearly all illustrated. Radio Conirol,
Government Surplus, etc. Price 2[-.
Refund on £2 order. Post 6d..

GEARED TUNING UNITS. Small
chassis 34” x 34” x 6”, containing 8 MF
condenser, 1 B7G and Octal valve
holders, 15 small chokes, condensers and
resistances, 2 Crystal diodes (CV448), 2
tag strips, Attached to unit is a small
sub-chassis which contains W.W.

control unit complelc with 12-24 volt
permag motor. Price 7/6d ost 1/6d.,
or Unit less motor 4/-, 16d
RADIO CONTROL RECEIVERS built te
our specification and incorporating a 354
valve and special high resistance relay.
This has proved to be a reliable light-
weight rcccwcr and will opcrate success-
fully on 67v. H.T. and 1iv. L.T.
yards rangc Weight 4{0zs. O.A.
X2 24", Complete and ready for
opcrauon With 4 way battery plug,
/6d., postage 1/9d. Bauery to suit
B.114 Ever Ready, 8/-. post 1/3d.
LANDING LAMP CONTROL UNIT,
consisting of 24 volt motor with magnetic
brake and reduction gear unit, which in
turn drives a cuadrant arm normally sup-
porting the lamp. The arm is operated
through a 40° an?le. and 1s fitted with
limit swnchm to prevent over-run. This
unit is idcal for the remote operation of
;v-,u/lggws and doors. New condition. Price
SCR 52 CH SSIS. This is an 1l-valve
chassis, complete cxcept for valves and
relay, containing dozens of  resistances,
condensers, cic., variable tuning conden-
sers, IFF Transformers and range selector.

Suitable for converting for 2-metres
band. Price 8/6d., post 3/6d.
ROTARY CONVERTERS. 24v. in 200v,

at 50 m.a. and 13v. out at 3a. out., will
operate in reverse_and will give 15v. at
3a., from 230v. D.C. mains. Ideal for
model railways, battery charging, etc.
Price 10/6d., post 3/6d.

PETROL GENERATOR SETS. Output
18v, 8B0w., 6a. Will run approximately for

83 hours ‘on 4 gallon of petrol. Weight
b, Ideal for motor boats, caravans,
.battery charging, etc. Price £9/17/6d.,

carriage and packing 10/6d., also as
abovc buv. lncomplete Sunable t‘or sparc

ARTHOR SATLIS cé‘ﬁ%‘z%L lIIl

93 North Rd., Brighton.
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GYROSCOPES, clectrical, complete_with
rotary convecter to run from 12v. D.C,,
20/-, post 3/6. HUGHES MOTORS, 12v.
13 amp. reversing, speed 5000 r.p.m.,,
10/-, post 1/6. RHEOSTATS, for light
dimming, small motors, etc., either 25,
60 or 300 oh.ms all with off position,
1/6, post 6d. ACUUM GAUGES, grad-
uated units up to 6” mercury, then ? sub-

divisions, 5/-, post 1/4. COD

finest 3-cord hemp, 30 ft, long, 1/-,
9d., 10/- doz., post 2/-. FUSEHOL ERS.
single hole pancl mtg., complete with
250 mA.

fuse, 1/6, post 3d. HELIO-

GRAPH MIRRORS. 5 dia., ground to

waveleng in metal cases,

/6, posl 116 GRAMOI'HONE MOTORS,
200(25 AC, 1 long, 5/32" dia.
shaft, spced 1350 rome 186 post i/6;

ASSAULT WIRE, brown plastic covered

steel wire, in 1000 yd. drums, actually
10 yd, for ld., our price 8/6, post 3/6.
THROAT MIKES, complete with adjust-
able neckband -lead and jackplug, 2/6.
WESTON OIL TEM

post
GAU ' bas:cally a very fine movmﬂ
coil milliammetre movement, 3/6, post
1/6. ROOF LAMPS, black bakelite with
domed glass, takes car Iamp, ideatl for
boats, caravans, <tc.,, 2/6, post 9d.
TRANSISTORS, latest  supply, both
PNP., white spot H.F,, 8/6, red spot
L.F., 5/-» post paid, Germanium diodes
9d., post paid. AIR COMPRESSOR
GAUGES, graduated up to_150 1b. sq.
in., with 5 1b. subdivisions, 2}” dia. hole
ﬂush panel mtg., chrome front and fitted
ipe uniom, 7/6, post 1/3. BROWNS
PHONES, L.R., fitted 6 ft. leads
and jackplug, 6/6. post 1/6. MIDGET

MICRO SWITCHES, universal  type

make or break, 1/6. post_3d, ANTENNA
REELS, for sca fishing, 9” dia.,
11" wide, 2{” dcep., fitted winding
handie, lever control for free or raichet
pawl, also brake knob, 7/6, post 3/-.
H.S. RELAYS, 145 ohm. Spco plat.
contacts, in metal cases size 4 él'
2”, 5/-, post 1/6. CHARGI G SETS,
lightweight 46 1b., 4-stroke air-cooled,
output 12-18v. at 80 watts, exhaust,
silencer, starting cord and canvas cover,
£8/10/0, carriage 10/-. CABLE TEN-
SIONERS, dual graduated for both 25
and 35 cwt cables, ideal for boats, in
stained wood cases, 2/6, post 1/9.
LUCAS, 12v. winking 1light actuaters,
consists of 2 electro-magnets in metal
case with snmap-on cover, 7/6, post 6d.

MIDLAND INSTRUMENT CO.
MOORPOOL CIRCLE. BIRMINGHAM 17

NEW CABLES
& FITTINGS

TOUGH RUBBER CABLES
er yd. 25yds. ‘50 yds. 100 yds.
12/6 22/6 43/4

1/044 Twin 6éd. / / 3/
1/044 3-core 9d.- 17/3 31/3 60/6
3/029 Twin 8d. 15/9 28/6 55/9
3/029 T.&E. 9id. 18/3 34/3 66/9
7/029 Twin /- 24/3 47/6 93/1
29 T.&E. 1/4 31/6 59/9 118/2

044 Twin llll 46/- 87/6 171/-
win Lead, 50 yds., 1/044, 48;6 7/029
89/9 VIR, 50 yds., 3/029, 12 { 029,
Earth Wire, "1 fl 7029, 11/-:

29 7/9. Twin PVC ransp lex, §

10/-. Twin Twisted, 25 yds.,
50 yds 21/-. TRS PVC, Lcad Cables of
all sizes. Holders, C.G.. 8/-. Batten,
12/-._Roses, 2-plate, 8/-: 3-plate, doz.,
Junc. Boxes, Sml., 11/; Lge., doz.,
/-. Switches, l-way, BI- 2-way. doz.,
. White Switches, 1-way,- 24/-; 2-
doz., 30/-. Flush Switches, 1-way,
18/-; 2-way, doz,. 24/-. Ceiling Cord,
do., 1-way, 5/-; 2-way, 6/-. 2 amp 2-
pin Sw. plugs and tom. ea, 3/-. am
3-pin Sw, plugs and Tops, ea., 5/6
amp 3-pin Sw. plugs and Tops, ca. 9/-
13 amp. 3-pin, ditto, A.C. only, ea. 7/6
Wood blocks, 3 x 1, 5/6; 34 x 1, 7 6
3 x3x }7/6;}x3}x&.doz 9/.
Whuc é 3 7/-:4x 1,
/- hlc lips, Sml 2 9 Med.. grs.,
lO amp. D.P. Insulated Sw. fuse,
65 amp. Ironclad 2-way 15A Spitr.,
/6. 30 amp. lronclad D.P. Switchfuse,
19/6. 60 amp. Metal D.P
Sw. gear, Fusebds,
Lamp Bulbs 15, 25, 40,
75 watt, 15/-; 100 wan 11/-
/-, 200 wan. doz., . Carbon Bulbs,
230 v. 16 C.P 20/- Immersion
Heaters, 3 ."Single Car Cable,
10 yds., 3/- 100 yds., 25/-. Conduit and
Fittings, #in. and }in. Industrial Reflec-
tors, Tubular Heaters, Fluorcscent Fit-
tings, Time Switches, and all electrical
equipment. Full lists on request. Single
ftems supplied. Satisfaction guaranteed.
Terms: Cash with order; carriage paid if
over £5: orders of €20 or over less 5 per
cent. discount. Open daily, imc. Sat., 9 to
1, 2 1o 6: Thurs. 9 to 1. Callers welcome.

LONDON
WHOLESALE WAREHOUSE
166 (P.M.), QUEENS ROAD,

PECKHAM, S.E.1§
Tel.: NEW Cross 7143 or 0890

. Sw, fuse, 49/-.
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—It grips so positively I’ve even locked it on
as an emergency foot rest! With over a ton
pressure if required it stays put, leaving both
hands free to work—that’s why it’s known as
a ‘third hand’ to thousands of handymen
and engineers the world over. In the garage
or house you’ll find this the most useful of
all hand tools.”

SELF-GRIP

WRENCH

From Ironmongers, Motor or Motor Cycle Dealers
77-12/6 107 - 15/
if in difficuity write to: M. Mole & Son Ltd. Birmingham, 3

* DO-IT-YOURSELF

']
A Superb set of full size, fully

=¥ guaranteed tools specially select-

€V ed for the home craftsman. 47

‘h tools including Stanley adjustable

Iron-plane, Brace, Chisels, Bits,

Hammers, Hand Dnll Screw-

drivers, etc., and also a ﬁrst-class

instruction book.

% llustrated leaflet of *“ Zyto’’
tool kits post free. %

Hlustrated catalogue of tools.and

machinery for wood and metalwork.
2/6 refunded on first order of 40/-,

33/- FIRST PAYMENT
€ MONTHLY PAYMENTS
OF 41/6 CASH PRICE £16/10/0

August, 1960
WATSON'S SPE(IM OFFERS

These arc very fine
twin cylinder air-
cooled engines suitabie for use as either
a portable uvnit_or for stationary work,
also as Marine Power Umt Each slightly

EL ALKAI I,NE STARTER
OR LIGHTING BATTERIES TYPE
L.R.7. 6v. 75 amp. hour. Comprising five
cells in hardwood crate, They are Ex.
Government Surplus and we belicve
unused. They have been filled with elec-
trolyte for initial charge and are drained

before despatch by rail. Today’s cost
?:t;prox £29.0.0 Now offered nt £6.15.0.
IT.

15/-.

ELECTRIC TIMING CLOCKS. Preci-
sion made instruments with setting for
Hours and Days up to 26 weeks, Orig-
inally made for dectonating mines, elc.
Will operate from 3v. dry battery. Rcally
special value. Price 30/- each. Post 3/-.
FIELD TELEPHONES, Type F. Very fine
self-contained units with range of up to
five miles, 1dcal for all types of_ internal
and external communication. Each in
separate carrying casc and complete with
batterics and 100 ft, cable. Price 69/6
each. Carr. 4/6. Extra wire 2/- per 100 ft.
8-GALLON l“UEL TANKS. 184" long,
13* wide, 12” decp in heavy gauge Steel
with brass fller cap and l‘our fixing
brackcts. Brund New 35/-, Carr. §/-.
GEAR PUMPS. Bcauufully made unis
approximately 57 x §”. /6 cach Post 3/-.
SPECIAL PURCHASE EX. W.D.
PRISMATIC BlNOCULARS by I_(ersh.lw.
6 x 30. Crystal clear magnification. In-
dependent eyepiece focusing gives a wide

|" range of vision. These are all in good

condition and are_ exceptionally good
value. Price £5.5.0 Free.

Hundreds of other Bargains available.
Send 6d. stamp for Illustrated List.

EASTERN MOTORS

ALDEBURGH, SUFFOLK. Phone 5I

HIGHSTONE UTILITIES
Transistors, all leading makes, Red svo(
(Audlo) 5/-, White spot (RF) 7/-.

t free

Ex-R.AF 2-valve (2 volt) Microphone
Amplifiers, as used in ’plane intercom., in
self-contained metal case; can be used to
make up a deafl aid outfit, intercommuni-

cation system, or with crwtal set, com-
plete with valves and Fitling Instructions,
20/-, post 3/-. Useful wooden box with
partitions to hold amplifier, 2/- extra.
Amplifier, containing resistances, conden-
sers, transformers, switches, etc., but less

valves, 10/-, post 3/-. Hand Micro-
phones, with switch in handle and lead,
5/6. Tannoy, 7/-. Similar instruments,
moving coil, 8/6. All post, 1/6. Mask
type with swlich, 3/6, post 6d. Throat
Mlk‘s, /-, st '7d. Mike Buttons (car-
bon) /-. oving coil, 3/6, post 4d

s, 2 volts, unspxllable, 7/ ;(4”

Telephone
SHO. 8301
Ten lines

E.C.I

S. TYZACK & SON L™

341-345 OLD STREET, LONDON,

ONLY LONDON ADDRESS

TRANSFORMERS, 230/5C v, with Rectifier-Output 30 v. 2 a,, 33/6.

OUR WELL-KNOWN TRANSFORMERS. Input 200/240 v. Output tapped © to
30 volts 2 amps., or tapped 5.11.17 volts 5 amps, 24/6 each. P.P

F.W.METAL RECTIFIERS. 12v.12,7/6. 3a,, |3/6. 4a,, l1/6 62.,37/6.24v.22.,23/6
RELAYS. We have large stocks of assorted types from 3/

KEY SWITCHES from 3/-. TOGGLE SWITCHES. DPDT, 3/6. MICRO
SWITCHES, M and B. 5/6.

NICKEL NIFE BATTERIES. | v. 252, 6/~ PP Sized x 2] > lin. 2 for 11/6.
31or 16/-. 4 for 21/-. Practically everlasting.

MAINS TRANSFORMER AND RECTIFIER, Qutput 12 v., | 2., 19/6. P.P

W/W RHEOSTATS. 12v.5a,10/6. (2v, Ia 2/6. P.P.

SET OF 7 H/S FULL SIZE TWIST DRILLS, in wallet 4 to lin., 6/-. Smaller

size, 4/~. TUBULAR HACK SAWS, I1/6.
Sin. SIDE CUTTERS, 5/-. 5in. PLATED ROUND NOSE TAPERED PLIERS,5/-.
7 PLATED FLAT NOSE TAPERED PLIERS, 8/6.

ain: STEEL BLOCK PLANES. Ilin. Cutter Blade, 10/6.

SET OF 6§ PLATED WHIT. OPEN END SPANNERS. 3/16 to lin , 12/6.

POCKET NEON TESTER with retractable screwdriver, §/-.

SPECIAL OFFER 6 or 12 v.relays with 4 make contacts, 6/-. 2 for 11/6. 3 for 16/-,

4 for 21! SMALL 12/24 volt D.C. Geared Motor very powerful 37 x 137, 16/6. P.P

S in. VERNIER CALIPERE with depth gauge, 9/-

P‘;;(OLIP;‘PANFLS 12in. x 6in. X kin. 3/6 PAXOLIN TUBING, I} x &

b mn

SET 6 WOOD BORING BITS }m shank, §-tin. 12/-. SET 5 DITTO }-}in. 10/-
Post order only to:

THE RADIO & ELECTRICAL MART

29, STATION APPROACH, SUDBURY TOWN, WEMBLEY, MIDDX.

x 2”, Brand new 5/6 cach post 1/6. 3 for

15/-, post 3/6. for /6, post 5/-.
Meters.—20 amp. 2m m/c. 8/6; 25 v.
2in, m/c. 8/-; 3.5 ., 2in. Té 6/-:

100 mA 2in., m/c. 7 6, all post extra
Meter (L. & R.) comaining 2 500 micro-
amp movements, 9/-, post 1/6
Bell Transformers. -— These xuaramwd
transformers work from any A.C. mains
giving 3, 5 or 8 volts output at 1 amp,,
operate bulb buzzer or bell. Will supply
light in bedroom or larder, etc., 9/-, post
1/-. Similar Transformer but output of 4,
8 or 12 volts, 13/6, post 1/6. BUZZERS
for usc with cither the above or batteries,
4/3, post 5d. New Ding Dongz Chimes.
Housed in a fleasing ivory case. Operates
on two 44 v. flat batteries, fitted within
the case, or ty our "12 v. Transformer,
21/7. Also Biz Ben Chimes, for use with
battery or transformer, 19/6, both post 1/6
G.P.0O. Telephone Hand Comb. S Sets, 12/6,
post 1/6. Telephone Hand Generator, 8/6,
post 2/-. Telephone Bell, 3/6, post 9d.
S8.B.C. Neon Indicator Lamps, for use on
mains to show “live’ side of switches, etc,
2/6, post 4d. Diodes, 1/6. 0005 Variable
Condensers, 2/6, post 9d. Fire or Burglar

Alarms, mains operated, with powerful twin

6" dome bells, 35/-, post 3/6, worth £10.
Headphones in Good Order, 6/-. Better
Quality, 7/6 und 10/-. Balanced Armuture
] ype (very sensitive), 13/6. All post 1/6.

New Single Earpicces, 3/6. Bal, armature
type, 4/6 (g‘vo of these will make an inter-
com. set). R.A.F. earpiece, 2/6, post 6d.
Money refunded if not completely satisfied.

HIGHSTONE UTILITIES
58, NEW WANSTEAD, LONDON, E.11.

New illustrated List sent on request with
3d. stamp and S.A.E. Letters only.




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

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

@ Shelves
every inch. o

@ Heavy gauge shelves §
will carry 400 Ibs.
each, | 4

@ Stove enamelled 4%
dark green.

- @ 6 shelves per bay—
Extra shelves 8/-
each.

@ Also available in ol
white at £5 per bay. § B

@ Quantity discounts. §

Delivered free £3 15s. §

Ready for erection.

adjustable §

Green Lane Wing
HEYWOOD -

—the manufacturers!

sTee. SHELVING

N. C. BROWN L™

LANCS

ALL OTHER SIZES
available at equally
keen prices.

Deliveries Free to England,
Scotland and Wales.

Telephone:
Heywood 69018
(6 lines)

See it

at your
Tool Shop

PREGISION
HAND DRILL

LEYTONSTONE

Even at a glance, the
improvement on the con-
ventional type of hand
“ drill can be seen. Com-
pact in size, light in weight,
well balanced and comfortable
to hold. The one-piece die-
cast body totally encloses the
precision-cut gears. Accurate
self - centring nickel - plated
chuck with ground jaws.
Ball thrust race takes up
\ drilling pressure, elimina-
ting necessity for pushing

\; Wwith the body. Made
\. for the craftsman—

\“\\food for a lifetime.
N299
Fn E Write for

illustrated
catalogue of complete
range of ‘‘Leytools”

JIG & TOOL CO. LTD.

LEYTOOL WORKS - HIGH ROAD - LEYTON - LONDON - E.10

Telephone: LEYtonstone 5022-3-4

You'll find a hundred uses for
the Rabone Nuflex . . . a quality
flexible 6ft. rule in compact

case that fits snugly in your hand.
The Nuflex has a sliding tip for
absolute accuracy . .. black figures
on white enamel for easier
reading . . . stays rigid when you
want it so . . . flexes easily if
required.

At 5/- it’s top measure value!

RABONE |

NUFLEX

SPRING STEEL RULE

ASK FOR NUFLEX AT YOUR
IRONMONGERS OR TOOL SHOP

Sliding tip
for absolute
accuracy

Published about the 3oth of each month by GEORGE NEWNES LIMITED, Tower House, Southampton
Street, London, W.C.2, and Printed in England by The Garden City Press Limited, Letchworth,
Hertfordshire. Sole Agents for Australia and New Zealand—Gordon & Gotch ((A/sia), Ltd. Sole Agents for
South Africa and Rhodesia—Central News Agency Ltd. Subscription Rate

year, Inland 20s., Overseas 18s. 6d., Canada 18s. 6d.

W

including postage): For one

‘** Practical Mechanics ” Advice Bureau. COUPON
This coupon is available until August 31st, 1960,and must be
attached to all letters containing queries, together with 6d. Postal
Order. A stamped addressed lope must also be enclosed.
Practical Mechanics. August, 1960




One of the following Courses taken quietly at
home in your spare time can be the means of
securing substantial well-paid promotion in your
present calling, or entry into a more congenial
career with better prospects.

ENGINEERING, RADIO, AERO, ETC,

Aero. Draughtsmanship Elec. praughtsmanship

Jig & Tool Design Machine -
Press Tool & Die Design Automobile )
Sheet Metalwork Structural -

Automobile Repairs
Garage Management
Works M’gmnt. & Admin.
Practical Foremanship
Ratefixing & Estimating
Time & Motion Study
Engineering Inspection
Metallurgy
Refrigeration
Welding (all branches)
Maintenance Engineering
Steam Engine Technology
I.C. Engine Technology Aerodynamics
Diesel Engine Technology Electrical Design
Ordnance Survey Dr’ship

R/F Concrete ,,
Structural Engineering
Mathematics (all stages)
Radio Technology
Telecommunications
Wiring & Installation
Television

Radio Servicing

Gen. Elec. Engineering’
Generators & Motors
Generation & Supply
Aircraft Mainten. Licences

BUILDING AND STRUCTURAL

L.I.O.B. A.LAS. ARSH. M.R.S.H.
A.M.I.LP.H.E. AALPA. AFS. A.RI.CS.
Building Construction Builders’ Quantities

Costs & Accounts Carpentry & Joinery
Surveying & Levelling Building Inspector

Clerk of Works Building Draughtsmanship
Quantity Surveying Heating and Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.

Gen. Cert of Education
Book-keeping (all stages)
College of Preceptors
Woodwork Teacher
Metalwork Teacher

Housing Manager (A.I.Hsg.)

Common. Prelim. Exam.
A.CIS,A.CCS.
A.C.W.A. (Costing)
School Attendance Officer
Health Inspector

Civil Service Exams.

BECOME A DRAUGHTSMAN — LEARN AT HOME
AND EARN BIG MONEY

Men and Youths urgently wanted for well paid positions as
Draughtsmen, Inspectors, etc., in Aero, Jig and Tool,
Press Tool, Electrical, Mechanical and other Branches of
Engineering. Practical experience is
unnecessary for those who are willing
to learn—our Guaranteed ‘‘ Home
Study >* courses will get you in.
Those already engaged in the General
Drawing Office should study some
specialised Branch such as Jig and
Tool or Press Tool Work and so con-
siderably increase their scope and
earning capacity.

OVER SEVENTY YEARS OF
CONTINUOUS SUCCESS

NATIONAL INSTITUTE OF ENGINEERING

(In association with CHAMBERS COLLEGE—Founded 1885)
(Dept. 29)

 H48, HOLBORN, LONDON, E.C.I

SOUTH AFRICA: E.C.S.A., P.O. BOX NO..8417, JOHANNESBURG
AUSTRALIA: P.O. BOX NO. 4570, MELBOURNE

AR To be filled in where you aiready have a special preference.
fo u N DED lass - 'Fo REMOST To DAY | (2d. stamp only required if unsealed envelope used.)

W

Free Guide — SUCCESS IN ENGINEERING

132-PAGE BOOK FREE/

SEND FOR YOUR COPY

This remarkable FREE GUIDE explains:

¢ Openings, prospects, salaries, etc., in Draughts-
manship and in all other branches of Engineering
and Building.

v How to obtain money-making technical quali-
fications through special RAPID FULLY-
GUARANTEED COURSES.

MANY INTERESTING COURSES

TO SELECT FROm /

A.M.l.Mech.E., AM.IM.L.,
A.M.Brit.l.R.E., AM.IP.E,
A.M.I.C.E., A.M.1.Struct.E.,
A.M.I.Mun.E., M.RS.H.,
A.M.LE.D., A.F.R.AeS.,
London B.Sc., Degrees.

Fully guaranteed postal courses for
all the above and many other
examinations and careers. Fully
described in the New Free Guide.

THE ACID TEST OF TUTORIAL EFFICIENCY
SUCCESS—OR NO - FEE

We definitely guarantee that if you fail to pass the examination
for which you are preparing under our guidance, or if you are
not satisfied in every way with our tutorial service—then your
Tuition Fee will be returned in full and without question. This is
surely the acid test of tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we offer. Founded in 1885,
pur success record is unapproachable.

ALL TEXTBOOKS ARE SUPPLIED FREE
PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

mp Free Coupon

To: NATIONAL INSTITUTE OF ENGINEERING
(Dept.  29), 148-150, Holborn, London, E.C.1.

|

|

|

| Please Forward your Free Guide to
| NAME ...oooiiniiiaiiiaes e ieianns, -
|

|

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

My general interest is in: (1) ENG[NEERING
| 2 AERO (3) RADIO (4 BUILDING
] (5) MUNICIPAL WORK

| The subject of examination in which I am especially interested is

{Place a cross against
the branches in which
you are interested.)




