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LAMINATED WOOD TURNING

BUILDING A CAMPING TRAILER
ELECTRICITY AND THE HUMAN BODY
HOME-MADE RAINFALL RECORDER



SAVE MONEY AND
ENJOY YOURSELF 11.11,111011

BUILDING ANY
OF OUR MODELS

There are kits which You can build without
help, previous experience, or special equipment !

We guarantee that NO electronic or soldering experience is
necessary. Our simple well illustrated Manual guides you
step-by-step.

6 W. STEREO AMPLIFIER.
Model S-33. A versatile,
high -quality, self-contained
STEREO/MONAURAL
Amplifier. 3 watts per channel.
0.3% Distortion at 2.5 w. per

S-33 Channel. Inputs for Radio (or
Tape) Gram £13.7.6

HI-FI MONAURAL AMPLIFIER. Model MA -S. A 5 W.
Amplifier with inputs for gram., radio. Presentation similar to
5-33 ... £10.19.6

VALVE VOLTMETER. Model V -7A. Measures volts to 1,500
(D.C. and R.M.S.) and 4,000 pk to pk. Res. 0.111-1,000
MC2. D.C. impedance. I I MO, with test prods, leads and
standardising battery ... £13.18.6 I
TELEPHONE AMPLIFIER. Model TTA-I. "Free-
hand" operation; portable and self-contained. 9 V. I
battery. Elegant ivory -toned cabinet ... a .9.6 I
Sin. OSCILLOSCOPE. Model 0-12U. Wideband
amplifiers ideal for TV servicing. F.M. alignment, etc. I
Vertical frequency response 3 c/s-5 Mc/s, sensitivity
10mV/cm. T,'B covers 10 c/s to 500 kc/s. E38.10.0

PORTABLE SERVICE 'SCOPE. Model OS -I. 1

A compact, portable oscilloscope, ideal for servicing
and general laboratory work. Uses printed board
circuitry. 2fin. CRT. Size 5 x 8 x 14fin. long. £19.19.0 I
SHORTWAVE TRANSISTOR PORTABLE. Model I
RSW-I. Two short bands, trawler and mejium. E19.17.6
SINGLE CHANNEL AMPLIFIER. Model MA -I2.
10-12 watt Hi-Fi amplifier. Extremely low distortion I
and wide frequency range ... EII.9.6
HI -F1 AM/FM TUNER. Tuning range: FM:88-108
Mc/s. AM: 16-50, 200-550, 900-2,000 m. Tuning heart I
(E4.13.6 incl. P.T.) and I.F. amplifier (n0.13.0) sold
separately. Printed circuit board. ... Total E25.6.6 I
HI-FI 18W STEREO AMPLIFIER. Model S.99. I
9 w. per channel, Ganged controls. Stereo -Monaural.
Gram, Radio, and Tape Recorder inputs. Push-button
selection. Grey metal cabinet. Printed circuit con- I
struction
TAPE RECORDING/PLAYBACK AMPLIFIER I
Stereo (TA -IS) E24.10.0. Monaural (TA -IM) E19.2.6 I

r
MALVERN

6 -TRANSISTOR PORTABLE
Model UXR-1. Pre -aligned
I.F. Transformer, printed circuit
and a 7 x 4in. high flux speaker.
Covers both Med. and Long Wave-
bands. Has attractive leather case
with gold relief. Can be assembled
in 4 to 6 hours ... E12.11.0

THE "MOHICAN" GENERAL COVERAGE RECEIVER,
Model GC -I U. Fully Transistorised. Frequency coverage.
580 kc/s min., 30 Mc/s max., in 5 bands ... 639.17.6

TTA-I

0-12U

S-99

AMIFM Tuner

TA -IS

ELECTRICITY MAINS EXTENSION KIT. Model
PUE-1. Completely safe, conforms to IEE Regulations,
ideal for supplying light and power to out -buildings (or
for soil -heating). Complete with sockets, cables, switches
lampholder, junction box, etc. Full details on

PRINTED CIRCUIT AMPLIFIER. Model PCA-I.
A 0.5 watt transistor Amplifier. Suitable for gram con-
version, baby alarm, intercom, etc. 3 ohm output,
9 -volt operation. ... L3.9.0
HI-FI F.M. TUNER. Model FM -4U. Available
in two units which for your convenience are sold
separately. Tuner unit, FMT-4U E2.15.0. Amplifier
and P.S. FMA-4U E12.6.0 ... Total £15.1.0
ELECTRONIC WORKSHOP KIT. Model EW-I.
Will help your child to understand electronics, by
making at least 20 exciting experiments, including
Transistor Radios, Intercom, Burglar Alarm, etc. £7.13.6
BATTERY ELIMINATOR KIT. Model UBE-I.
Designed to supply 9 V. or 12 V. D.C. to transistor
radios, intercoms, etc. Size as PP9. Battery. 12.17.6
TRANSISTOR INTERCOM. Models XI-IU and
XIR-IU. Ideal for office or home. Each Master operates
up to 5 remotes. 9 V. battery operated.
Model XI-IU (Master) ... E10.19.6
Model XIR-IU (Remote) ... E4.7.6
HI-FI SPEAKER SYSTEM. Model SSU-1.
Easily assembled. Two speakers and balance control
in a ducted port reflex cabinet, suitable for STEREO
or MONO. (Legs 141 optional extra). 110.17.6
STEREO CONTROL UNIT USC-I. Luxury model
with inputs to suit any pick-up ... ... 119.10.0

Assembled models also available - prices on request.
Deferred terms available over £10. Free Delivery U.K.

HI-FI EQUIPMENT CABI-
NETS. Range available to meet
various needs. Details on request.
(MALVERN equipment cabinet
illustrated on the left) from
£6.19.6 to 129.8.0.

STEREO HEAD PREAMPLI-
FIER USP-I. Ideal for boosting
tape -head output and low output
pick-ups (e.g. Decca ffss) E7.7.6

AUDIO & DO-IT-YOURSELF
accessories also available

"COTSWOLD" HI-FI SPEAKER
SYSTEM. Acoustically designed en-
closure "in the white" 26 x 23 x 151 in.
I2in. bass speaker with 2in. speech
coil, elliptical middle speaker. Com-
plete with cross -over unit, level
control, etc.
COTSWOLD MFS SPEAKER
SYSTEM. A minimum floor space
model. Size: 36in. high x 164 in. wide
x 14f -in. deep, with performance
similar to the standard model. Speci-
ally designed for small rooms. Either
model 123.4.0

COTSWOLD

FREE BRITISH HEATHKIT CATALOGUE
Please send me FREE CATALOGUE (Yes/No)

Full details of model(s)

NAME

ADDRESS
PM -5

DAYSTROM LTD.
Dept. PM.S, GLOUCESTER, ENGLAND

A member of the Daystrom Group, manufacturers of the
WORLD'S LARGEST -SELLING ELECTRONIC KITS
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YOU NEED SPACE
WE SAVE IT FOR YOU WITH

STEEL SHELVING
Hundreds of sizes available and as many shelves as
you require. Details in catalogue free on request

Illustration shows 73" x 34" x 9" with six shelves
adjustable every inch. Each shelf will carry 400 lb.
distributed weight!

a-7-6 per bay
Delivery free on mainland

"STOWAY" steel
carries our guarantee
of satisfaction

N. C. BROWN LTD.
DEPT D.122 . EAGLE STEELWORKS . HEYWOOD . LANCS

Tel. 69018 (6 lines)

LONDON . 25 NEWTON STREET KINGSWAY . WC2
Tel. HOL 7931

The FLAKE
with the FLAVOUR

SCOUT TELESCOPES. 25 x 50. 3 draw lightweight.2* lbs
The finest portable telescope yet made. Brand new with
leather case. 28.10.0. ea. 50X or 75X eyepieces to suit 50/ -
extra.
ROSS 25 x 75. PRISMATIC ELBOW TELESCOPES. £12 ea.
RIFLE SIGHTS. Mk32. 3X. with E. & W. adjustment. Recon-
ditioned 25.5.0. Ditto need attention 22.10.0 ea. No. 42 as
Mk32. but no adjustments. Perfect condition. 50/- ea.
ASTRO TELESCOPES. 6Ornm. O.G. 35, 70, 117. 234X. with
tripod and Altazimuth Mounting. Rack and Pinion focus and
Finder 'scope. 226.5.0. Post 10/-.
ASTRO. 40X. 60rnm. O.G. With altazimuth mounting and
tripod. 210.14.0. Post & Pack 5/-.
TERRESTRIAL. ZOOM eyepiece. 15 to 60X. 60mm. O.G. With
altazimuth mounting and tripod, 221.0.0. Post 10/,
PANCRATIC. 15-45X. With mounting and tripod, 27.7.6.
Post 5/-.
Single draw. 30 x 30. 22.12.6. Post 1/-.
7-2IX Zoom Telescopes. Ex -Govt. 210. O.G. Weight 10 lb.
26.16.0 ea. Post 5/-.
INFRA -RED MONOCULARS. For the detection of Infra -red
light sources. Tested O.K., 35/-.
ZAM BONI PILES. 1500v. Checked O.K.. 17/6 ea. Not guaran-
teed 2 for 10/-. Cells checked O.K.. 17/6.
FAULTY I.R. MONOCULARS. 3 for 30/-.
INFRA -RED OPTICAL SYSTEMS. With cells sealed in
perspex. Brand new. 12/6.

For the latest and best
NEW and EX GOVT. BINOCULARS and TELESCOPES
See our lists or call and inspect. Over 100 different types of
instruments to choose from, also Dumpy Levels, Theodolites,
Microscopes, Periscopes, Stereoscopes, Rifle sights, Projectors
and Enlarger Kits, Lenses Flats, Mirrors and Prisms of all
types. Eyepieces, Tubes, Geared Heads. Mountings, Finders.
Clinos, Lamps, Oscilloscopes, Motors. Pumps. Blowers, Con-
verters, YOU name it. we usually have i t.

For testing telescopes and binoculars we have a 20 -mile view
of beautiful Essex countryside so that YOU can SEE for YOUR-
SELF the difference between the wide choice we have to offer.
Choose a fine day for a run in the country and pay us a visit.
Booklets, "How to use Ex -Govt. Lenses and Prisms",

Nos. 1 and 2, 2/6 ea. Lists Free for S.A.E.
FOR OPTICAL EQUIPMENT DESIGNED BY EXPERTS

AT PRICES YOU CAN AFFORD, CONSULT

H. W. ENGLISH, 469 RAYLEIGH ROAD, HUTTON,
BRENTWOOD, ESSEX. Brent. 1685.
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VALUABLE NEW HANDBOOK

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

We definitely Guarantee
"NO PASS-NO FEE"

This remarkable book gives details of examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

MECH. ENGINEERING
Gen. Mech. Eng.-Mainten-
ance Eng. - Diesel Eng. -
Press Tool Design - Sheet
Metal Work - Welding -
Eng. Pattern Making -
Inspection- Draughtsmanship
- Metallurgy - Production
Eng.
RADIO ENGINEERING
General Radio - Radio &
TV Servicing - TV Eng. -
Telecommunications - Elec-
tronics-Sound Recording-
Automation-Practical Radio
-Radio Amateurs' Exam.
CIVIL ENGINEERING
General Civil Eng. - Muni-
cipal Eng. - Structural Eng.
Sanitary Eng. - Road Eng.
Hydraulics-Mining- Water
Supply - Petroleum Tech.

ELEC. ENGINEERING
General Electrical Eng. -
Installations-Draughtsman-
ship - Illuminating Eng. -
Refrigeration - Elem. Elec.
Science - Elec. Supply -
Mining Elec. Eng.

AUTO ENGINEERING
General Auto. Eng. - Auto.
Maintenance - Repair -
Auto. Diesel Maintenance -
Auto. Electrical Equipment-
Garage Management.

BUILDING
General Building - Heating
& Ventilation - Plumbing
- Architecture - Carpentry
- Painting - Decorating --
Specifications & Quantities
- Surveying - Architectural
Draughtsmanship.

THIS BOOK TELLS YOU
* HOW to get a better paid, more

interesting job.
* HOW to qualify for rapid pro-

motion.
* HOW to put some letters after

your name and become a "key -
man" . . . quickly and easily.

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

* HOW you can take advantage
of the chances you are now
missing.

* HOW, irrespective of your age,
education or experience, YOU
con succeed in any branch of
Engineering.

156 PAGES OF EXPERT
CAREER - GUIDANCE

You are bound to benefit from
reading "ENGINEERING
OPPORTUNITIES," and if
you are earning less than £25
a week you should send for
your copy now-FREE and
without obligation.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS INCLUDING
CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRUMENT TECH-
NOLOGY WORK STUDY, MATHEMATICS, ETC.

Which qualification would increase your earning power?
A.M.I.Mech.E., A.M.S.E., A.M.I.C.E., A.F.R.Ae.S.,
B.Sc., A.M.I.P.E., A.M.I.M.I., A.R.I.B.A., A.I.O.B., A.M.I.Chem.E.,
A.R.I.C.S., M.R.S.H., A.M.I.E.D., A.M.Mun.E., CITY & GUILDS,
GEN. CERT. OF EDUCATION, ETC.

BRITISH INSTITUTE OFENGINEERINGTECHNOLOGY
410A COLLEGE HOUSE, 29-31 WRIGHT'S LANE, W.8

POST NOW !
TO B.I.E.T. 410A, COLLEGE
HOUSE, 29-31 WRIGHT'S
LANE, W.B.

Please send me a FREE
OPPORTUNITIES." I am
exam., or career).

ad. stamp
if posted in
an unsealed
envelope.

copy of "ENGINEERING
interested in (state subject,

NAME _

ADDRESS

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND. IN THE WORLD
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TALKING POINT
REGISTERED DESIGN

E frequently receive requests from readers on the subject of
registering a design for something they have made or plan
to make. Many readers seem to confuse this with making

::: an application for a patent. It is, of course, a different matter
entirely.

The registration of designs for articles of manufacture is
.... governed by the Registration Designs Act 1949, copies of which
;:: may be obtained from the Patent Office at 25 Southampton
.'.* Buildings, Chancery Lane, W.C.2.

WHO MAY APPLY FOR REGISTRATION
Any person claiming to be the proprietor of a design may make

application for the registration of the design in the United Kingdom
:;. in respect of an article or a set of articles.

The proprietor of a design is defined in Section 2 of the Act,
.v.' which reads as follows:

Subject to the provisions of this section the author of a design
shall be treated for the purposes of this Act as the proprietor of
the design-

Provided that where the design is executed by the author for
another person for good consideration that other person shall be

::: treated for the purposes of this Act as the proprietor.

WHAT MAY BE REGISTERED
To be registerable a design must be new and consist of features

of shape, configuration, pattern or ornament applied to an article
of manufacture by an industrial process or means, the features being
those which, in the finished article, appeal to and are judged solely
by, the eye.

A design applied to a part of an article of manufacture may be
registerable if that part is made and sold separately.

.*.'. WHAT MAY NOT BE REGISTERED
A design which is not new, in particular a design which before.... the application is lodged at the Patent Office, has either been

'.' registered or published in the United Kingdom (i.e., made available
377 or disclosed to the public in any way whatsoever) in respect of the
379 same or any other article or which differs from a registered or
380 published design only in immaterial details or in features which are
382 '. variants commonly used in the trade.

CONTRIBUTIONS
The Editor will be pleased to consider
articles of a practical nature suitable
for publication in "Practical Mech-
anics and Science". Such articles
should be written on one side of the
paper only, and should include the name
and. address of the sender. Whilst the
Editor does not hold himself responsible
for manuscripts, every effort will be made
to return them if a stamped and
addressed envelope is enclosed. All
correspondence intended for the Editor,
should be addressed: The Editor,
"Practical Mechanics and Science",
George Newnes, Ltd., Tower House.
Southampton Street, Strand, London,
W.C.2.

r,; MAKING AN APPLICATION
'  Persons wishing to register a design should do so on Design

Form No. 2, obtainable from the Patent Office. The application
form must be impressed with the appropriate fee stamp £4 and

.::: must be accompanied by the prescribed number of representations
*.v. of the design or specimens of the article bearing the design. In

case of a textile article, four identical representations must be
::: furnished. Where it is desired to register a design in respect of
'.. more than one article simultaneously a separate application must

be made in respect of each article.

The June 1963 issue will be published on May 31st, 1963. Order it now!
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TN EA

S CE
AFRESHENING breeze of scientific interest is

blowing steadily along Canada's eastern,
western and arctic seaboards. In other

countries too, scientists are turning their attention
to the sea. With the longest national coastline in
the world however, bounded by three oceans and a
myriad of large and small islands, Canada has a
natural and urgent interest in oceanography-the
scientific study of the mysterious sea and all its
wonderful ways.

A neglected branch of scientific exploration but
a few years ago, oceanography in Canada is now
one of the newest, most exciting and vital fields of
discovery. Spearheading Canada's concerted
search for knowledge is a new Institute of Oceano-
graphy which has at work a solid nucleus of
scientists, hydrographers, technicians and men of
the sea. They will range Canada's blue, green and
frozen white oceans, study their physical -chemical
properties and investigate the life they contain and
the riches they conceal. They will probe the sea's
commercial use, its defensive strength and far-
reaching effects on mankind and will provide
Canada's scientific contribution to international
studies of the world's seven seas.

Mankind's discovery, exploration, scientific
observation and technological development of the

May, 1963

earth's land surface is now being repeated across
the vast oceans of the world. Deeper in parts
than the mountains are high, stretched over two-
thirds of the world's surface and totalling more
than a quarter billion cubic miles the oceans are
of vital importance to man's continued wellbeing
and development. Discovered through the
centuries, explored superficially, charted mostly
within the last century, the sea has but recently
come under scientific observation. Its food
potential, mineral wealth, effects on man's environ-
ment and probable uses for the future are the
reasons why scientists are now looking deep
beneath the rolling waves and heaving swells of
ocean waters and probing through ice -covered
areas in polar regions. They are gaining their
knowledge by studying samples of water, marine
life, sea-bed rocks and silt as well as physical
changes in the sea, its temperature and chemical
characteristics.

Until recently, oceanography in Canada has been
carried on in proportion to the country's needs by
government and university, providing an invaluable
core of basic knowledge. Now a concerted plan
has been formed which will place Canada among
the leaders in this field and will enable the nation
to undertake its full share of responsibility in world



May, 1963 NEWNES PRACTICAL MECHANICS AND SCIENCE

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

oceanography as well as provide for its own
scientific, commercial and defence needs.

On the Atlantic coast near Halifax, Nova Scotia,
the $4 million Bedford Institute of Oceanography
referred to above has been built. The oceano-
graphic vessel " Hudson ", capable of operating
anywhere in the world, is to be commissioned this
year and three other research vessels are to follow.
Another oceanographic institute and ship is planned
for the Pacific coast.

Under the Canadian Committee on Oceano-
graphy, formed to co-ordinate and direct the
national effort in oceanographic research, are
combined the resources and facilities of five
government departments, three universities and
Canada's navy and air force. Physicists, biologists,
hydrographers, geologists, meteorologists, chemists
and other scientists and technicians will sail in
warm waters and frozen seas, delve into the
depths, scrutinise the ocean bed, observe the
mechanics of water masses, study effects on the
atmosphere and then, in the laboratories of the new
Bedford Institute of Oceanography, study in detail
the samples and information they collect.

BY OUR SCIENCE CORRESPONDENT

341

Top row, left. Research flagship Baffin alongside the
Institute's wharf. Next year she will be joined by
Hudson and later by replacements for three older

vessels.

Centre. A helicopter leaving the flight deck of Baffin
during trials prior to the 1962 voyage to the high

arctic.

Right. A paddle -wheel current metering buoy is
lowered into the water from a research vessel.

Bottom row, far left. An oceanographer adjusts the
trigger device of a water sampling bottle before

lowering it into the sea.

Centre left. Taking the readings of deep-sea thermo-
meters after retrieving them from the sea.

Centre right. Examining sea water samples from
various depths, for salt content.

Right. Assembling a special device which can record
ocean -bed temperatures for periods up to 60 days.
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wood turning

THIS type of turning is usually known in
workshop " jargon " as the " bread and
butter method ", and articles turned in this

way can look very attractive particularly when
different combinations of wood are used.

Our bowl was made from laminations of beech,
which was formed by using a plank measuring
3ft 6in. x 9in. x lin. This was cut on the saw into
pieces 10fin. x 3in. x lin. as shown in Figs. 1

and 2.
Before gluing -up, the faces of the wood should

with a scriber. This is to give addi-
tional keying for the glue Fig. 3.

Set the pieces up and press together making
sure all faces of the wood are perfectly flat. Use
a powerful glue such as Aerolite 306, which is
also waterproof and will not affect the finished
bowl in contact with water.

For cramping the job use sash cramps if possible
with additional strips of hardwood held either
side of the work, this is illustrated in Fig 4. Leave
in cramps for a minimum of 48 hours to allow
the glue to set and harden.

The next stage is sawing to rough shape and
how this is done will depend on the machinery
available. We were fortunate in having at our
disposal a Coronette wood turning lathe with
bandsaw attachment which was used for this work.

For the first stage of the turning the wood
should be held on a faceplate with 4 wood screws.

Fig. 2.-Pieces are then sawn into 3 -inch widths.
The rip fence is used to give uniform sizes.

Fig. 3.-Scratch all faces of the pieces to give stronger
glue joint.

Fig. 1.-Cross-cutting the plank into 101 -inch lengths. Fig. 4.-Work is held in sash cramps and left in
Apply even pressure to avoid pinching saw. minimum temperature of 60-F to set.
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Fig. 5.-Start turning by working chisel on outside
edge until all rough "corners" are removed.

Fig. 6.-Final smoothing is done first with coarse grade
sandpaper, finishing with fine. Use moderate pressure.

Fig. 7.-Locating centre while work is still turning,
slight pressure will bore hole for screw.

Fig. 8.-Providing chisels are kept sharpened the inside
can be worked fairly rapidly, move the tool -rest

closer as cutting proceeds.

The outside of the bowl should be shaped first,
starting by truing up the edge and face to
eliminate vibration and get the work turning
smoothly Fig 5. Keep your chisels as sharp as
possible; if they are allowed to become dull they
will tear, rather than cut end grain in the turning
work. A small motorised grindstone near at hand
will serve for this purpose adequately. When the
external shape has been finished, smooth the work
down with glasspaper. Apply moderate pressure
so as not to cause burning Fig 6.

Before the bowl is reversed for turning the
inside it must be realised that the exact centre
has to be located otherwise it will not run true.
An accurate method of doing this is shown in
Fig. 7. While the work is still revolving use a
scriber or sharp pointed tool, locate the centre
and apply slight pressure, making a hole about
lin. deep. The bowl should then be removed
from the faceplate and assembled on a woodscrew
chuck. This is usually sufficient to hold it
although additional securing screws can be used
if desired. Turning the inside requires a little
more care. Keep the tool rest as close to the work
as possible Fig 8, hold the chisels firmly, and
sharpen them frequently. Commence on the out-
side and work towards the centre. Try and finish
the inside surface as smoothly as possible with the
chisel, don't rely too much on the final glasspaper-
ing for sanding away ugly ridges, etc.

Finishing
This will depend, of course, on what the bowl

is to be used for. If for salads or fruit, the recom-
mended finish is olive oil. Apply with a pad or
cloth, allow a while for it to soak in, and then
burnish with fine steel wool.

If using the bowl for decorative purposes a
varnish finish is suggested. If desired this can
also be burnished with fine steel wool and then
given a coat of wax polish. Whatever type of
finish is used they can all be applied when the
work is still on the lathe.
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Kill CARS
How much do they cost dm'

Do they use standard parts

Are they difficult to build II

The answers to these questions and many more are
given in this comprehensive report by CHRIS WEBB

HOW would you like a new, up-to-the-minute
1963 car, hand built, with the performance
and road manners of a thoroughbred-and

for far less than the cost of a comparable production
car?

This is no sales talk, it's hard fact. There are
thousands of these cars on the road today, all of
them hand built by the owners. For they are bought
as a complete kit of components for assembly in
the home garage. Although each kit car has a
character of its own, most of the main components
-engine, transmission, brakes, steering-come from
a production line; Ford, B.M.C. and Standard -
Triumph components being favoured by most kit
car manufacturers. This means that a car with a
high-sounding name like the Fairthorpe Zeta in fact
uses a Ford Zephyr engine (although in this car
it is tuned to give a maximum in the region of
130 m.p.h.). Even a car bearing the name of Lotus
-runner-up in the world constructor's champion-
ship last season-usually comes with a Ford engine,
the road version that is.

This system of using production car bits and
pieces in a different body and chassis means that
the kit car owner is not out on a limb when it comes
to spare parts. He just goes to the main dealer and
gets spares like the production car owner. The
system also simplifies servicing, as garages can cope
with cars using production line components.

Another advantage of buying a kit car, although
not so great now as it was a year ago, is that you
pay no purchase tax on a car you build yourself.
This means that most kit cars fall in a price band
from just under £500 up to £1,100.

And what do you get for your money? Well,
this varies. Most of them have disc brakes at
the front with drums at the rear and about 50%
have independent suspension all round. Practically
all of them have aerodynamic fibre -glass bodies,
because this material is best suited to small-scale
production. Also it won't rust and doesn't dent or
crease in the event of light impact. A heavy impact
will shatter it locally but, unlike a steel body, it
does not transmit the shock to other sections, so
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Below. The Ginetta G4, which is
available with Ford 997 c.c.,
1340 c.c. or 1500 c.c. engines, has
phenomenal road -holding. This
makes it an excellent choice for
competition work or fast touring.

that the damaged piece can be cut away and a new
piece grafted on. Small repairs are well within the
capabilities of the average handyman.

Probably the greatest appeal of kit cars is the
tremendous choice available. Many of them use a
separate tubular chassis, sometimes in the form of a
ladder frame onto which is bolted the body, while
others use the more complicated, but lighter and
stronger, space frame. This has great resistance to
twist and therefore discourages rattles developing
in the finished car. There are other methods.
Marcos cars, which have won the Autosport cham-
pionship for the last three years, have a body -
chassis unit using a combination of plywood and
glass fibre. So far there has not been a case of
structural failure on any of these cars which could
be traced to this type of construction, although
rumour has it that the scrutineers check them for
death watch beetle before a race meeting! Fibre
glass on its own has tremendous strength, and the
Rochdale Olympic GT car uses a body -chassis unit
of fibre -glass alone as a basis for the car. In places,

Left. The Lotus Super Seven is avail-
able with a 1500 c.c. Ford engine.
It will reach 60 m.p.h. from standstill
in 7 seconds and is a popular model

for club racing.
Below. The Rochdale Olympic is a
sports saloon having room in the back
for two children. It has a unique,
one-piece, all glass -fibre body -chassis.

Below. Final tightening up on the
front suspension of a Falcon. Note
the space -frame chassis of square -
section tubes and front -wheel

disc brakes.

Left. The Elva Courier is now
made up by Trojan Ltd. It uses a
B.M.C. B -series 1622 c.c. engine
giving it a 100 m.p.h.-plus top
speed. The popsy is not included

in the kit!

particularly where important items such as sus-
pension pivots are mounted, it is thick. In
normal use, this will stand up to a ridiculous
amount of maltreatment before anything gives. I
once drove a Rochdale Olympic seven days after
it had been involved in an accident in which it had
looped the loop. Body -chassis damage was limited
to a crack on the underside and two small sections
shattered on the nose and tail-all of which had
been repaired in two days. The occupants walked
away from the crash.

Kit cars, on the whole, are tough. They are also
versatile. Even individual models are generally
offered with a choice of engines, gear ratios and
back axle ratios and in various stages of engine tune
which will make the car suitable for a variety of
uses from out-and-out racing to office commuting.
The usual system is for the kit car manufacturer to
produce a car suitable for racing and de -tune it for
road use. This has obvious advantages, one of
them being that a car designed with a top speed on
the track of say, 120 m.p.h., will have a large safety
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Right. A finished
Falcon GT saloon.
The time taken to
build such a car de-
pends mainly on the
builder. It is best
not to rush the job
and it pays to double-
check each opera-
tion as you go along
-just to make sure.

Top. Final fitting of the steering column to a Falcon GT.
It comes with the body and chassis pre -assembled.
Centre. The engine requires fitting in the Falcon but

the wiring loom is in place, ready to connect.
Bottom. Luxury from the Falcon kit. Crash padding is
liberal and seats, steering column and pedals are all

adjustable.
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margin in road trim where its top speed may be in
the region of 85-90 m.p.h.

Because there are a lot of potential kit car
owners who are not interested in race track per-
formance, but would prefer a couple of extra seats
in the back for children, a number of kit cars have
been designed to appeal to the family man particu-
larly during the past year. These fully -enclosed
Grand Touring cars generally use a II litre engine
and will cruise in the 80-90 m.p.h. range. Inside
they compare with some of the more luxurious
production cars, with particular attention being paid
to insulating the passengers from the noise of a
high-performance engine.

Are kit cars easy to build? This burning question
cannot be answered in one word. Let's say that
most people who enjoy tinkering with cars, and who
have done the odd maintenance job, such as a
decoke, themselves, should have no trouble. But
someone who doesn't know what goes on under the
bonnet and isn't really interested, would find it
difficult. Because no purchase tax is payable, kit
car manufacturers are not allowed to include in the
kit a list of detailed instructions. Like a jig -saw
puzzle, you get all the bits, and it's up to you to
put them together. The " no instructions " policy
is laid down by the Inland Revenue Department
who regard instructions as " professional help "
which is taxable. But there are ways and means of
finding out which bit goes where without profes-
sional help. The handbook for the particular car
will often yield a good number of construction clues
-especially if it has a chassis diagram as a lubrica-
tion guide. Then there is the list of parts. This
generally accompanies the bits and pieces, and the
system here is to go through it, and check that all
the bits are there. This way you often find out
that four peculiar lengths of drilled angle iron are
listed as " seat brackets-four ". Finally, there is
nothing to stop you from visiting the nearest dealer,
or the works, to have a look at a finished car. This
is the surest way of sorting out where the spare bits
go.

One of the peculiarities of the kit car industry is
that some of the factories seem to put the
mechanical ability of their customers on a par with
the professional fitters that they employ to make
complete cars (kit cars are also sold complete, and
in this form include tax). This means that some
advertise the fact that their cars can be assembled
in something like 20 hours. Unless you are a pro-
fessional fitter yourself, it pays to completely dis-
regard optimistic estimates like this. I kept a log
of time taken when I built a two-seater Turner
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about 12 months ago, and it took
me a total of 105 hours spread
over two months, before it was
ready for the road. A main agent
had said it could be made road-
worthy in a weekend, but my first
weekend was spent identifying
most of the pieces.

The actual amount of hard
graft you have to put into con-
struction varies from car to car.
Most have the body and chassis
fixed together-if only temp-
orarily. Some come with the
engine, gearbox and final drive
unit in place, which means that
you don't need a hoist to get the
power unit in. On other cars, the
engine/gearbox unit must be
fitted by the builder. Wiring is
as a rule supplied as a complete
loom, and some of the connec-
tions will generally have been
made. This usually applies to
cars where the lights and instru-
ments are already fitted. Brake
and clutch hydraulic pipes gen-
erally have to be connected up
and usually the steering has to be
put in. Some of the interior trim
may be fitted but generally needs
a good deal of finishing. Work
on the suspension varies from fit-
ting shock -absorbers and such
extra parts as Panhard rods, to
fitting the lot. This is not usually
difficult, but takes time.

On some cars, you may find
that the odd component will not
fit exactly. Some manufacturers
get over this difficulty by
assembling the car at the works
before it is sold, taking it to
pieces again for delivery in kit
form. Others don't do this, and
occasionally a fitting snag crops
up. When this happens, the part
can usually be changed for one
which does fit, or if you don't
want to waste time, a small
amount of modification usually
puts it right.

Like methods of construction,
tools for the job also vary. If the
engine needs fitting you'll require
a block and tackle, although the
only other piece of heavy lifting
gear that you are likely to need
is a jack and a set of prop -stands
or blocks so that the car can be
raised to a reasonable height. A
power drill is a great help, also a
set of socket spanners of the
appropriate sizes. Sometimes a
car can be finished using only a
selection of ring and open-ended
spanners, but a good socket set
will save a lot of time and energy.
Add the odd file, a mallet, ham-
mer and a couple of screwdrivers,
and you should be ready to start.

(Continued on page 382)
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KIT CARS AT A GLANCE.

MANUFACTURER
CAR NAME SEATS PRICE
& ENGINE

Trojan Ltd.,
Purley Way,
Croydon, Surrey.

Elva Courier III
(B.M.C. 1622 cc)

2 from £716

Fairthorpe Ltd.,.
Station Rd.,
Gerrards Cross,
Buckinghamshire.

Electron Minor
(Herald 1200 cc)
Electron
(Coventry Climax
1100 cc or 1216 cc)
Rockette
(Vitesse 1596 cc)
Zeta
(Zephyr 2553 cc)

2/3

2/3

2/3

2/3

£498

£757

£625

£735

Falcon Cars,
23, Highbridge St.,
Waltham Abbey,
Essex.

Falcon 515 GT
(Ford 1500 cc)

2/3 £845

Gilbern Sports Cars
(Components) Ltd.,
Pentwyn Works,
Church Village,
Pontypridd,
Glamorgan.

Gilbern GT
(B.M.C. 1800 cc)

4 £845

Ginetta Cars,
Witham,
Essex.

Ginetta G4
(Ford 997 cc, 1340 cc
or 1500 cc)

2 £4994535

Heron Plastics Ltd.,
123, Calvert Rd.,
London, S.E.I0.

Heron Europa
(Ford 997 cc, 1340 cc
or 1500 cc)

2 £7304755

Lotus Components Ltd.,
Delamere Rd.,
Cheshunt,
Hertfordshire.

Lotus Super Seven
(Ford 977 cc, 1340 cc
or 1500 cc)
Lotus Elan
(Lotus -Ford 1500 cc
twin cam)
Lotus Elite
(Coventry -Climax
1216 cc and Spec.
Equip. model)

2 .L4994585

2 £1095

2 from £1299

Marcos Cars Ltd.,
Greenland Mills,
Bradford -on -Avon,

Marcos GT
(Ford 997 cc or
1500 cc)

Marcos Spyder
(Ford 997 cc or
1500 cc)

2 from £750

2 from £750

Rochdale Motor Panels, Rochdale Olympic Ph.3, 2/4 £735
Littledale Mill, (Ford 1500 cc)
Littledale St.,
Rochdale.

Turner Sports Cars,
Pendeford Airport,
Wolverhampton,
Staffs.

Turner 1500
(Ford 1500 cc)
Turner 1500 GT
(Ford 1500 cc)

2 £699

4 £870

Layton Sports Cars Ltd.,, T.V.R. Grantura Mk III
Hoo Hill Works, (B.M.C. 1600 cc)
Bispham Rd.,
Layton,
Blackpool, Lancs.

2 £862
4
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a home-made rainfall recorder
By P.G.Hooker

FOR most observers who would like to record
the intensity, as distinct from the total amount,
of the rainfall the cost of a commercial recorder

will be prohibitive. A do-it-yourself model is,
however, a practical proposition as the following
description of my own home-made instrument
shows. As can be seen, the making of this
instrument is simple and straightforward and it
gives reasonably accurate and intriguing results.

A suitable timepiece to use is an alarm clock of
about 4in. diameter from which the glass front and
minute hand should be removed. An alarm clock
is recommended because these clocks are usually
of robust design, of suitable size and comparatively
cheap, although the alarm mechanism is, of course,
superfluous. The gap between the clock face
and the case is sealed to exclude damp. A circular
piece of stout paper of about 7in. diameter is
pivoted at its centre on the clock spindle and the
hour hand threaded through two slots in the paper.
The paper is thus rotated by the movement of the
hour hand.

The clock is mounted horizontally in a Meccano
framework with the attached paper uppermost. The
framework extends upwards and a fixed Meccano
rod is mounted horizontally about 3in. above the
centre of the clock. The rod acts as a pivot for a
balance, one side of which supports a fine -pointed
ball pen to mark the paper and the other a
receptacle into which the rainwater is directed.

The ball pen is normally on the heavier side of
the balance and is positioned so that when at rest
the point is in contact with the paper at an angle
of about 45°, about tin. from the circumference
of the paper. At this point the paper is supported
by the end of a piece of cardboard about 2iin. long
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which is fixed to the framework only at its other
end, so as to form a springy platform.

The receptacle is a small aluminium tin approxi-
mately liin. by 2in. by 31 -in. deep, one of the
shorter sides being cut away. When the balance
is at rest the receptacle makes an angle of about
20° with the horizontal as shown.

My balance was weighted by experiment so that
when exactly 6 cc of rainwater have collected in
the receptacle the balance tips, spilling the water
into a large removable container at a lower level.
From this the total rainfall can be ascertained using
a measuring cylinder. 6 cc of water corresponds
approximately to 0-02in. of rainfall collected in a
5in, diameter funnel, which is the quantity of rain-
fall necessary to activate official instruments.

As the balance tips, the ball pen point is lifted
clear of the paper and falls back on to the paper
as soon as the water is spilled from the other side
of the balance. The cardboard supporting the
paper acts as a springboard which is depressed as
the ball pen point strikes the paper and immediately
recovers. The effect of this is that the pen makes
a distinct mark about kin, in length along a radius
of the paper, clearly distinguishable from the circle
drawn as the paper passes under it while rotating.
The distances between the marks are inversely
proportional to the intensity of the rainfall.
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Knowing the diameter of the circle traced by the
ball pen, the volume of water required to tip the
balance and the diameter of the collecting funnel
the calibration of the instrument can be calculated.
The time when rain occurred can also be ascer-
tained if a mark, corresponding to a known time,
is made on the paper before the instrument is put
in operation.

The instrument is fitted in a painted wooden box
with a removable wooden lid slightly larger than
the box. An aperture about 2in. by 2in. is cut in
the lid above the tray. _On top of the lid around
the aperture, a metal cylinder about 8in. high and
5in. diameter is securely fixed. For this purpose
I used a 71b jam tin with both ends removed. A
plastic funnel of exactly 5in. diameter is fixed into
the top of the cylinder, a watertight joint being
made by means of a length of draught excluder
which is glued round the cylindrical part of the
funnel as shown in the diagram. A polythene tube
extension to the funnel ensures that the rainwater
falls into the tray without splashing. Also incor-
porated in the joint between the funnel and the
cylinder is a sheet of flexible waterproof plastic
material which forms a sloping roof for the box
to prevent water entering through any aperture
other than the funnel. It is secured around th
perimeter of the lid and overlaps on all four sides.

Amtingo

A
B
C
D
E
F
G
H

Watertight joint with draught excluder
Curtain material
Funnel
Cylinder
Funnel extension
Lid
Meccano framework
Collecting tray

I

J
K
L
M
N
O
P

Pivot
Ball pen
Cardboard
Hour hand
Clock
Paper
Collecting tin
Box
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a two seater
airdratt for amateur construction
BEFORE commencing to build the Luton

Major it is as well to be aware of various
points relating to nuts and bolts, fits and

tolerances, etc., which apply throughout the con-
struction. In fact they apply equally to the con-
struction of any wooden aircraft. This month we
deal with the points first mentioned, next month
with points applicable to making metal. fittings.

Bolts and nuts
Bolts attaching load -carrying fittings to the air-

craft structure may be fitted with plain nuts
peened over after tightening, but it is preferable
to use stiff nuts or lock nuts, without peening.
Bolts holding in position components which may
be dismantled occasionally, e.g tailplane attach-
ment to fuselage, should be held with split -pinned
castle nuts. Bolts holding parts not subject to high
stresses, e.g. instrument panel, may be fixed with
plain nuts, but here also stiff nuts or lock nuts are
preferable.

Hinge pins, pulley brackets etc., which must not
be pulled up tight, may be in the form of steel
pins fitted with split pins, or they may be bolts
with castle nuts or turret nuts, and split pins.

Bolt heads and nuts pressing against timber
require large " penny " washers to distribute the
load and prevent them pulling into the wood. Nuts
tightened against metal fittings should have small
steel washers to prevent damage to the fittings
during tightening, but boltheads pressing on
metal need no washers.

All bolts must be of aircraft quality, either mild
steel (4A1) or high-rensile steel (A25).

Every bolt should have the correct length of
plain shank; shanks that are too long or too short
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Bolts and nuts
Limits & tolerances
Tailplane
Elevator
Fin

are equally bad. All that part of the bolt bearing
on the timber or metal, should be plain in order
to develop the maximum bearing area (see Fig. 1).
This applies especially to bolts subjected to side
loads, such as when anchoring bracing wires. In the
case of bolts which are long in relation to their
diameter, when only the bolt head is subject to
side loads (Fig. 2a), a short length of threaded
shank within the timber is acceptable. However,
if side loads are present at both ends (Fig. 2b), the
shank must be plain throughout.

Limits and tolerances
Spruce members should generally be within

A14 i n . of their nominal cross-sectional dimensions,
but limits of + in.-Oin. are preferable to
+ k in.-4in. It is not easy to lay down
tolerances with any degree of rigidity, as the
strength of various members is affected differently.
Obviously, a reduction of kin. on a lin. dimen-
sion represents a loss of only 11%, but the same
reduction on a kin. member represents a 71%
loss. On the other hand, ribstock of, say, lin.
X Ain., oversize on both dimensions results
in the ribs being roughly 20% over the design
weight. It would be better to specify limits of
say +5%-0%, but this would not be practicable.

Sheet steel fittings should have a bend radius
of not less than the gauge of the sheet and pre-
ferably 11 times the gauge thickness.

Bolt holes in timber and metal should be kin.
above nominal. Reamed holes should be to B.S.S.
Class " X ", e.g. 2 B.A. and *in. diameter,
+3/1000in.

Pressure testing. Fuel tanks should be tested
to 11 p.s.i. and oil tanks to 3 p.s.i.

Fig. 1. Left to right.-(i) Thread ends in washer Fig. 2.
thickness, ideal; (ii) thread ends just below washer,
acceptable; (iii) thread penetrates wood deeply, bad;
(iv) plain shank prevents nut tightening, very bad.'
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Tailplane and elevator
The ribs have solid 116 in. plywood webs,

with tin. or fin. x in. spruce capstrips.
The combined tailplane and elevator ribs
should be built in a simple jig and cut
apart after the glue has set. Small hard-
wood blocks should be positioned on the
jig, 2fin. apart, to ensure accurate cutting
apart of the tailplane and elevator portions
of the ribs. Vertical blocks tin. x ,sin.
should be positioned immediately in front
of the tailplane spar and behind the
elevator spar-that is on either side of the
blocks in the jig. They should be very
accurately positioned, exactly perpen-
dicular to the chord line, to ensure proper
alignment on assembly. After making the
four main ribs and the centre half -rib, the
jig should be slightly modified for the pair
of tip ribs. In gluing up the ribs leave
the front 6in. unglued to enable the cap -
strips to be slipped over the front spar,
leaving the final gluing until assembly of
the tail unit.

Additional plywood gussets about 2in. in
width can with advantage be glued to both
rib sections where they abut the spars after
the rib/spar assembly has been carried out.
In the case of the tailplane spar these gus-
sets should extend over the vertical packing
blocks in the spar (Fig. 7).

The front tailplane spar also acts as the
leading -edge and is of 2in. x lin. spruce,
with the top and bottom front corners
rounded off to a in. radius, with ;sin. deep
notches cut in the upper and lower faces to
accommodate the rib capstrips.

The tailplane rear spar has a solid -Ain.
ply web, with lin. x lin. spruce flanges,
suitably blocked at all rib and hinge attach-
ment positions. The spar tapers over the
tip portions to kin. depth. The recom-
mended way of obtaining the bend in
the flanges is to make two horizontal saw -
cuts through the outer 12in., slip glued
1 mm ply strips in the saw cuts and, whilst
the glue is wet, bend in a suitable jig and
leave to dry. Shape the extreme end after
removal from the jig. Alternatively, the
flanges may be reduced to lin. depth over
the tip portion and bent to the required
shape with the aid of boiling water poured
on at X-X in Fig. 6.

The elevator spar should be shaped from
a piece of solid spruce, 3iin. x kin. with a
231in. long reinforcing piece of similar
section, glued centrally to the rear face.

Assembly of the tailplane is best done
in the vertical plane with the main spar
clamped to a flat surface such as a bench.
Care should be taken to ensure that all the
ribs are properly aligned and perpendicular
to the spar; temporary clamping of the rib
extremities to a stiff member is recom-
mended while the glue sets. Glue and tack
the ribs to the spar, adding the 2in. ply
gussets, if used. Add the drag struts, with
wedge -blocks at the spar face and where

Figs. 3 and 5.-Two views of a tailplane
and elevator under construction by Mr. G.

F. M. Garner of Bristol.

C/sk woodscrews'

Spruce block

Brass wood screw

V

351

Fig. 3.

Notches 3/16' deep for rib cap strips in
leading edge

Fig. 4.

Trim tab
port only

Ply formers for
curved

fairing

Pt. No PAI,. 502/A

elevator horn

Fig. 5.
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Bend to shape
While glue is still
wet

1mm. ply

Strips
in

saw -
Cuts

1-

v4"
iii

Fig. 6.-Two methods of shaping
rear spar boom ends.

12"

3/4"x T. spruce

the tailplane

they pass through the rib webs. Fit the leading -
edge by gluing and screwing with No. 4 x lin.
c/sk woodscrews. At the same time glue up the
forward parts of the rib capstrips, and shape their
outer surface to the leading -edge contour.

Assemble the elevator ribs, drag struts and spar
similarly.

Laminate the tailplane and elevator bows in
one piece for each aide, using a simple jig. This
can simply consist of headless nails knocked into
a flat surface in the required shape, using small
wedges to clamp the laminations together while
the glue sets. Alternatively it can be more
elaborate, using wood blocks for the shape with
eccentrically pivoted, circular clamping buttons.
This also applies to most of the other jigs required
for the Luton Major.

Next clamp the elevator and tailpiece spars
together with lin. thick spacing blocks between
them. Fit the two laminated bows and add the
long top and bottom plywood strips and all remain-
ing gussets etc. Make and fit the trim tab and
finally carefully cut the tailplane and elevator bows

Piano hinge Elevator rib .
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Fig. 7.-Fitting the tailplane ribs and extra gussets
to the tailplane rear spar.

apart between the spars using a fine saw. Fit
the hinges and other metal parts.

Rudder and fin
The rudder spar should be shaped from a piece

of spruce, 31in. x kin. with the base increased in
width by adding two lin. x kin. flanks. Mark out
the spar centre line, from which the tapered widths
can be set out. The topmost taper may be made
by sawing off the surplus material to within kin.
of the final line, cutting from the wider part
towards the tip, finally finishing off with a smooth-
ing plane. Mark out the positions of all ribs and
fittings.

The ribs should be made in a simple jig, using
lin. headless nails at 2in. or 3M. spacings. The
ply webs should preferably have the outer grain
perpendicular to the centre line. Build up the ribs
and two diagonal struts on the spar, slotting the
ribs to receive the diagonals. Make the laminated
edge member in a jig as for the tailplane bows.
When thoroughly set, glue it in place around the

Typical section
through lever

kr ply strips
rivetted to
each side.
File and sand

1/8"c/sk finished lever
alum rivets so that the

external wings
are streamlined.
It is not necessary
to treat central
area in this
manner

Trim tab Trim tab lever
Pt.No. 505/1

Fig. 8. Fig. 9.
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Hinge

eye bolt

Large
washer

Sea ing strip

1'x3/8' spruce strips
glued on spar t between
hinges. Chamfer ends 45
and radius top (forward)
edges
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Fig. 10.

Spruce corner block

1/16" birch ply gussets

4 laminations of
3/8" x3/16" spruce

Rudder lever

Drill 1/4" die. drainage
holes

Fig. 10.-General arrangement of the rudder.

Fig. 11.-A view of a partly built Luton Major
rudder by T. G. Stott of Wincanton.

Fig. 12.-Completed rudder with rib jig using nails,
and rudder bow templates, by Mr. G. F. M. Garner.

Fig. 13.-Details of the tail fin.

Strut 1/4"x 1/4' with 1/16"
ply web

4 laminations 3/0"43/16"
spruce

Strut from 114"x 112"

spruce with
1/16"ply web

Block

Fig: 13.

Corner blocks
1/2".(112"

Fin rib 4 a

Fin post

All ribs end
flush at spar
on both sides

Fig. 8 (opposite page).-Detailed construction of
the elevator trim tab showing the conduit for the

control wire.

Fig. 9 (opposite page).-The rudder control horn
with its streamlined ply fairings on each side.

Fig. 11.

Fig. 12.
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rudder assembly. Fit the ply gussets and the lower
plywood fairing over the 12in. straight pan of the
laminated bow, together with the upper diagonal
strut and the 2in. long -grained plywood strips each
side of the spar.

The construction of the fin is basically similar
to that of the rudder and requires little separate
description. Remember however that the curve
of the laminated leading edge must fair smoothly
into that of the rudder.
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LATHE
GADGETS

Part17

BALL TURNING TOOL 1

By L. C. MASON

THE radius turning tool described last month
enables concave surfaces to be machined.
However, many surfaces-in some cases to

match-are convex; that is, the surface to be
machined is a ball, or part of a ball. A swinging
tool can still be used for the job, but the vertical
line through the tool point, around which it has to
swing now passes through the centre of the job.

1;1

Holes spotted thro'
from strips tapped 2 B.A.

BASE
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Consequently the tool required is a little more
complex than its opposite number used for concave
shapes.

The ball turning tool has to provide for the swing
centre to be accurately located, and also for the
tool point to be fed along a radius line swinging
about that centre. The tool now shown does
this by providing its own pivot point, which
can be precisely located in relation to the job by
the calibrated lathe movements, and its own radial
tool feed via a small slide which can be swung in
an arc about the job.

The slide is built up from +in. thick mild steel
strips, sandwiched together on a base plate of the
same +in. plate. The base widens out at the front
nearside corner to accommodate a flanged bush
which is bolted to the cross slide, the whole tool
swinging about this stationary bush to give the tool
its circular motion. The pivot point being well off-
set enables an adjustable type toolpost to be used
to hold the tool and yet bring the tool point over a
line passing through the pivot centre. It also
permits the tool to be swung round close to the
chuck as the mass of the tool holder is thus
positioned away from the chuck.

Construction of the base and ways is quite
straight -forward, assembly being by 2B.A. screws
countersunk in the top strip. Note that not all the
holes should be countersunk. Locate and assemble
the outer side first, complete with gib strip, then
lay the slide plate in position to locate the nearside
ways. Leave the fit fairly slack for eventual close
adjustment by the gib strip. The gib strip, it will
be seen, has a 90 degree bend at each end to fit
small recesses filed in the ends of the middle strip
of the ways. This is to retain the gib strip endwise,
as its thinness is hardly sufficient to allow dimples to
be drilled in the usual way for the adjusting screws.

The slider plate is of the simplest possible form,
being merely a truly squared rectangle of ,l -in. steel
plate. This carries the toolpost column, attached
to the plate by three 2B.A. countersunk screws

I/4"

Deeply Cks.

'76
below

SLIDER PLATE

Top left.- The completed ball turning tool.
Left.-The base and slider plate constructional

details.
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Below right.-The gib strips.
Below left.-The tool set-up during a ball turning

operation.

3,7
4

1

1z U 0
Z14;

516

IMIRMINEao)1111111COMIE

Identifying the
strips eor the ways Alt strips 1/4 thick X. 3/f6 Y. 346" Cs* Z.4 B.A.

inserted from underneath. The column should be
made from loin. round bar, with three flats end -
milled or faced on the larger base diameter. The
two side flats provide side clearance between the
ways, while the third flat at the back is used for
attaching the feed screw keep plate. The tool holder
follows very much the lines of the one described for
use on the ML7 topslide. Full details for making this
type were given in the January 1952 issue, so a
quick re -cap should suffice here. Square up the
block to its outside dimensions and face both sides
in the four jaw chuck. Mark out for the various
holes, replace in the four -jaw chuck and bore the
column hole. Drill and tap for the clamp stud, cut
the split and fit the stud and nut. Rough out the
tool slot, finish mill this and drill and tap the top of
the holder for the tool clamp screws. The holder
provides for tools of ;in. or bin. section. The
column could be extended slightly to make it tall
enough to carry a holder made from lin. thick
material if desired, in which case the tool slot could
be enlarged to take kin. or bin. tools as used on the
lathe itself. This is probably a doubtful advantage
however, as the nature of the operation itself is one
calling for light cuts-hence the provision for small
section tools only.

The cross bar forming the nut for the feed screw
should be shaped up from bin. square bar by turn-
ing it up in the four -jaw chuck. The piece should
lie centrally across the chuck face and a L.H. knife

y16

146.Thick 4- wide

GIB STRIP

5/31
.ted

T

tool should be used. Centre pop the spot for the
feed screw hole and drill No. 9 for tapping tin.
Whit. Before tapping the hole, slip the tool column
on its plate between the ways and slide it back to
contact the cross bar. Spot through the drilled hole
in the bar onto the back flat on the column, as a
clearance hole will be required here for the end of
the feed screw. The resulting dimple will be off
centre to the right; this is quite in order, as
although the feed screw hole is central with regard
to the outside edges of the ways, the column is rein.
off this centre line because of the gib strip.

With a tailstock dieholder cut a 2iin. length of
kin. Whit thread on the end of a piece of kin. round
rod for the feedscrew, making it a shakeless fit in
the tapped hole in the cross bar. Part off to leave
kin. or so of plain rod beyond the end of the thread,
reverse the rod in the chuck and with a narrow
parting tool turn a -,-',in. wide and diameter
neck for the keep plate, facing the cut end at the
same time.

A Refresher Course in
Mathematics
By F. J. Camm

5th Edition 8s. 6d.
By Post 10s.
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17,001a

5/;

2"

COLUMN

Slider
plate

Column located on
plate centrally between
ways; mounting screw
holes jigged from under
slider plate, tapped 2 ElA.

Details of the column and feed
components.

Holes jigged
from feedscrew
keep plate! nue

4 BA

4 Whit -

21/4"

r /32

%"R.

SCREW FEED NUT

32 Dia. 14. Whit':

32-,q1)F.4-- 21/4

GIB SCREWSCREW
(.30FFWITH
LOCKNUTS)

The keep plate should be filed up from a scrap
of Ain. steel strip. Drill the feed screw hole Ain.
and the two fixing screw holes to clear 6 B.A.
Saw and file out a slot into the A in. hole, so that
the plate will drop over the neck on the end of
the feedscrew. Assemble the parts completed so
far, and slide the column up to the end of the
feedscrews so that this enters its clearance hole.
Place the keep plate over the end of the feed -
screw, square up the plate on the column, and

_47/11/2"

T

Tool clamp bolt holes 2 B.A.

411-3/3;
21/2'

FEED SCREW

spot for the fixing screw holes in the column
through the holes in the plate. Drill and tap
these 6 B.A. These holes will probably run into
the ends of the screws holding the column to the
slider plate, but this is of no consequence.

Before screwing the keep plate finally in posi-
tion, remove the feedscrew or run it back as far
as it will go, and adjust the gib screws so that
the slider runs evenly and smoothly, with a slight
resistance, over its whole range of travel.

14

7/6'

6 B.A. Clear csunk

FEED SCREW'

KEEP PLATE

M.S. .4.,2'THICK
3

Left. - The tool
clamp and feed
screw keep plate.

Below.-The sub -assemblies which
make up the complete tool.
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MAKE A SWORD
TYPE POKER

. . . Says
John WALLER

DESPITE the change -over to central heating
and the replacement of many old-time
domestic open fires by imitation coal electric

ones the poker is still an essential tool not only for
stoking the fire but also for more decorative pur-
poses in keeping with tiled and brick fireplaces.
The design shown here invites comment by visitors
as the brightly polished guard and other parts are
indeed eye-catching when the poker is in place on
the hearth.

Fig. 1 illustrates the completed poker. The chief
feature is the copper guard which, though not a
new innovation, overcomes the usual look of
austerity which these items have. The differing
colours of the two materials-copper for the guard
and brass for the circular knobs-add to the
attractiveness of the finished article.

Fig. 1.

Fig. 2 shows the chief details of this poker and
the method adopted in fitting the parts together.
Readers who have the necessary facilities for
brazing small items will undoubtedly prefer to hold
knob " C" in place on the rod in this way. For
others who are limited to a drilling machine an
alternative is shown in Fig. 1 of using a tiny steel
pin-brass is also suitable.

As the guard is the chief feature of this poker
it is suggested that a start is made on this item,
using either 18 or 20 gauge copper sheet-both
thicknesses are easily purchased. If thicker
material is used than 18 gauge it gives the poker
a heavy appearance and tends to make it too
massive. Cut the sheet to the dimensions shown in
Fig. 2a. Scribe the large radii if you have the
necessary compasses. Those not so fortunate can
knock two sharp -pointed nails through a wooden
lath at 21in. centres to make a rough and ready
trammel compass. Cut round the profile either
with a fine-tooth hacksaw or by snipping off the
surplus material, using tinman's snips. Dress off
the burrs with a fine file to complete this item with
the exception of the drilling stage. This is best
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left until after the part has been formed to shape
and the holes have been purposely omitted from
this sketch.

Bending sheet metal, using a bottle as a former, is
an old idea, but if the reader has not got a bottle
with a diameter of approximately 4fin. recourse can
be made to a piece of shaped wood as a former.
Gently form the sheet to the required radii-a
combination of pulling and tapping is usually
necessary for items of this nature-until the
required shape has been attained. See that both
ends are correctly aligned with each other. The
end having the slot-this gap is merely a decorative
feature and can be omitted if a preference is felt
for a solid guard at that point-should be bent
round a piece of scrap bar material ;in. in diameter.
Use a pair of pliers for this operation but take care
not to damage the soft copper by gripping the
metal too hard or perhaps allowing the tool to slip.
This bending work is not so difficult as it sounds
if care is taken to gently tap the copper with a
" soft " hammer. Strange as it may seem, rubber -
headed mallets are available and these are ideal for
jobs such as this-but never attempt to hit the
sheet with the usual fitter's hammer as this instantly
bruises the sheet and causes an unsightly appear-
ance. Once the desired shape has been accom-
plished drill two holes to just clear the rod " E ".

Turning the brass knobs " B " and " C " requires
little description as they are merely beginners'
practice jobs, but make sure the tapped hole is a
tight fit on the rod to ensure that when these two
parts are finally attached to each other there is no
risk that they can come apart. As tight items are
often awkward to assemble, leave some extra
material on the coned end of this knob-about lin.
is sufficient. File flats on this for gripping with a
spanner or between the jaws of a vice and use this
to thread the knob on to the rod. The thread
should be made a few thousandths of an inch larger
than the tapped hole-just leave the die -holder
screws slightly slack and tighten the one in the
centre to open out the die a little-the knob will
then assemble 'correctly with no fear of the poker
falling apart during normal usage. Remove the
surplus afterwards.

The handle " D " can be made from a length of
hardwood or a piece of coloured plastic, but exer-
cise some care in the selection of this latter material
otherwise it tends to detract from the good appear-
ance of the finished poker. Drill the hole only just
larger than the rod. A few grooves turned on the
grip-about fin. apart is ample-will relieve it of
any bareness. However, some readers may care to
try their hand at carving on the handle and for
those skilled in this work it provides an ideal site.
The rod is simply a length of bright mild steel
with a cone turned on the end. An overall length
of 24in. is ample as this leaves about 18in. protrud-
ing from the guard.

The assembly of the various parts is an easy
task and is performed in this order. Secure the
knob " C " to the rod M the appropriate position
either by brazing or by drilling the hole for the
cross pin. Slide on the guard and handle and
finally tighten the knob " B " so that the handle
cannot rotate. A brief rub up with metal polish
after making sure that all burrs are absent gives an
attractive fireplace tool which is easy to use and can
bzt made at negligible cost as most readers will have
suitable scrap pieces of metal on hand.

Fig. 2.

10. Developed Length

C)GUARD"COPPER SHEET
18 or20 S.W.G.

54; rad.

27"rad. approx.

1/5

BRIGHT MILD STEEL
Approx. 2 "long

%8 dia.

BRASS

1 16 dia.

t!e-
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1,"

2 t

//3
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1/

24"

41rd i a.
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41r2 to Suit guard
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BLACK)
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I IV
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MRMS

a46

Decorate with
grooves Or
carving
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NO ROOM IN THE MINI?

THIS trailer was designed to be towed by an
Austin Seven Mini car to carry all the camping
equipment, including provisions and clothes,

for four adults and two small children. Previously
this gear was packed on the roof rack and in the
boot and the interior of the car was packed to
capacity also. The rummaging that went on to
find anything and the constant unpacking and
repacking induced me to make a trailer in which
everything has a " home " and in which there is a
kitchen unit complete with drawers for cutlery,
crockery (plastic!) and food, an icebox, gas cookers,
wash -bowl and water -carrier, the portable kitchen
being easily available for a meal at the roadside.

Design features
The following points were considered when the

trailer was being planned:
1. It must not weigh more than 8cwt fully

laden (Austin recommendation).
2. It should have the same size wheels as the

car to avoid taking another spare.
3. Suspension to be independent, easily fitted

and fully reliable for Continental camping.
4. Over -run brakes must be fitted and an auto-

matic breakaway brake is desirable.
5. The tow -bar should be removable. This can

make boat passage cheaper and is an added
security when left unattended.

6. It must be possible to see over the trailer
through the rear window of the car.

7. Drawers are better for packing clothes than
cases or bags.

8. It should be possible to lock it up.
9. It should be fitted with lights as on the car

and the cooking section should have a light
from the car battery also.

10. It must have retractable legs, easily adjust-
able to varying ground levels.

11. It must be as cheap as all these requirements
will permit!

Chassis
This should be made from lain. x lain. x

angle iron, welded at all joints. Anyone without
welding equipment could bolt onto corner plates or
get the local garage to weld it for him. An altema-

YOU
NEED
THIS

CAMPING
TRAILER!

tive is to go to a metalwork class at the local evening
institute (I am a metalwork teacher!). The plan
makes it clear that the angle iron provides a positive
shelf for the body shell to rest on. It also provides
a convenient channel in which to bolt the two
suspension units.

The front cross member has a bracket, through
which the tow bar passes, welded to it, and the rear
bracket for the tow bar is attached to a second
cross member 6in. behind the front one. As these
cross pieces take the full load when towing they are
braced to the suspension channel. The front cross
member is welded to the front rail, so providing a
3M. front end to the chassis.

It is essential to provide a rigid chassis to attach
this type of suspension to, and the suspension units
themselves must not be used to help make it rigid.
Failure to ensure this can lead to excessive tyre
wear (or worse!). A wooden box frame could be
used instead of a metal chassis, but it would have
to be very solidly constructed and a metal channel
would have to be bolted across it to take the sus-
pension units.

Suspension
This was obtained ready made from the Bramber

Engineering Co. Ltd., Springbok Works, Waterloo
Road, Cricklewood, London, N.W.2. This firm
manufactures "Flexitor " independent rubber sus-
pension units and will supply a detailed booklet on
request. The assemblies vary in price according to
their carrying capacity and whether the wheels are
removable or fixed, also whether they have brake
drums or not. A trailer of less than 21cwt unladen
weight does not require (legally) brakes, but I think
the extra safety factor is worth the extra cash. I
used the No. 6 Flexitor assembly, which is effective
in the 6cwt-9cwt range. Complete with mini
wheels (less tyres) and with brakes they cost me
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£19. This is an expensive item but I feel it is
justified by the reliability of the trailer. The units
take up little space and the simplicity of fixing is
a great asset. They should be bolted to the chassis
with high -tensile steel bolts. They must be set
up accurately so that the wheels toe in as shown in
the manufacturers' booklet.

The body frame
The plan shows the hardboard skin partially

removed so that the skeleton framework is visible.
Only basic dimensions are shown as these depend
on one's individual equipment. The overall dimen-
sions of my trailer are: length 6ft (without tow
bar), width 4ft and height 2ft. With the wheels
the height is 3ft. Much thought is required to fill
the space to the best advantage and I weighed
everything before I could position the wheels (on
which the position of the wheel arches and hence
the proportion of each section depends). It is an
advantage when towing to have the trailer slightly
nose heavy. Those who think that this balance
can be achieved when the packing is done may
find great difficulty in doing so. The kitchen
equipment in my case weighs more than the
clothes, so I have made the clothes drawers and the
centre section each 2ft 3M. long, leaving the
" kitchen " 1ft 6in. The corner posts are 2in. x
2in. and so is the bottom framework. All timber
is softwood and, apart from the top rails of the side
frames, which are 3M. x lin. to allow for the
curved shaping, all the rest is x lin. I bought
all the timber planed. Mortice and tenon joints are
the principal joints used. Strengthening metal
corner brackets were required at the bottom
corners, but the structure is very strong when clad
with hardboard. This I glued with Aerolite 306
before pinning and at the top edges it was possible
to sand a pleasant rounded edge. It will be found
necessary to soak the hardboard in warm water
before pulling it round the top end curves. If the
top, flat area is pinned first it will take the curve
all right, but there is a considerable strain on the
bottom edge and it is necessary to trap the hard-
board here under a half -round strip of aluminium
and screw it down. The side frames were made
first, in one piece, and it was not until the rails
linking the two sides together were in position that
the kitchen end was sawn apart and hinged to the
top rail. It was found necessary to cover this
hinged joint with rubberised material as rainwater
poured through inside when the kitchen roof was
raised! It was also necessary to remove part of
the bottom side rails when the access semicircles
to allow the wheels to be changed were cut out.

Two doors, framed in 2in. x lin. wood and clad
in hardboard, give access to the drawer space. They
open over the tow -bar. The two drawers opening
into the centre section make use of the space in
the curve. The handles of these drawers provide
a " shelf " for the centre section hatch to rest on.
This hatch is held in position beneath a lip of half -
round aluminium. The other side of the hatch has
another strip of aluminium screwed to it to form
a lip which prevents the hatch from dropping
inside. The hatch is locked in place with two bolts
operated from inside the kitchen unit. The drawer
doors are locked from outside. The kitchen roof
is locked down with a boot -type lock.

Apart from a sketch of the fitted kitchen, little
detail of this will be given, as again this depends
so much on individual gear. I have a large Camping

Whitworth
thread,15"long

Nut brazed
to screw

Pivots on
bracket
attached
to chassis

May, 1963

Moving nut with pivot pin brazed
in hole drilled
on one flat

Bracket welded to
chassis supports rear
end of screw which
has a spigot turned

on its end

To operate the trailer leg mechanism the screw is
turned with a wheel brace. The moving nut thus
travels along the screw and the leg is raised or
lowered. With such a leg at each corner it is pos-
sible to support the trailer firmly in a level position

on any uneven ground.
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3.812" 3.812"
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I
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Gaz bottle and a Super Bluet cooker on a shelf,
held in position with shaped blocks. Small shelves
have straps cut from an old inner tube stretched
across to keep tins and jars in position. The icebox
is made from a large biscuit tin surrounded with
expanded polystyrene 2in. thick. It will keep ice
for 24 hours. The plastic wash -bowl sits in a hole
cut in the shelf and beneath it we store our water -
carrier. A separate framework is stood inside the
trailer end to house these shelves and drawers. A
mirror is a useful fitting, as is the interior light.
The drawers were lightly constructed from hard-
board pinned to fin. x fin. framing and corner
blocks.

The body is bolted to the chassis and is
readily removable, so that the chassis can be used
as a boat trailer, or a different type box can be
fitted if desired for some other purpose. The hard-
board should be painted on all surfaces to seal it
from the inevitable moisture prevalent when
camping! The exterior I painted with Dulux
Coach Finish to match the car, which gives a
really professional finish.

The over -run brake
The tow bar was made from a piece of 2in. pipe

and fits over a solid plug welded over the end of a
lin. rod. It is held in position with a fin. high
tensile steel bolt. The lin. rod slides through two
brackets placed about 6in. apart. Two compression
springs (ex -A90 valve springs) should be threaded
on the rod between the brackets, a thick washer
being welded to the rod to separate them.

A pivoted lever is attached to the chassis so that
its upper end rests against the end of the tow -bar
rod. The bottom leg of this lever has the brake
cable attached to it. When the car is pulling the
trailer the washer compresses the front spring as a
shock absorber until under way, when the spring
tends to return to normal. When the car slows
down, the weight of the trailer throws it forward
on to the rear spring and the tow bar operates the
brake lever. As soon as the brake is applied the
trailer ceases to over -run the car and the brake
is released. It is necessary to arrange a locking pin
to prevent the tow bar moving if it is intended to
back the car, otherwise the brake will be applied
when the car pushes the tow bar back.

The break -away brake
A hand -brake lever was fitted to operate the same

lever the tow bar operates. A small plate was
brazed vertically to the hand -brake lever and filed
to a bevel and case-hardened. Above this plate
was fitted a piece of lin. x lin. x *in. angle iron
with teeth filed on one edge. These teeth were
case-hardened and engage in the plate on the hand-
brake.

A cable was attached to the end of the hand-
brake lever and passed over pulleys and attached to
an eye on the end of a lin. rod which slides through
two brackets at the front centre of the trailer. An
eye was formed at the forward end of the rod and
a fine, soft iron wire (about 20s.w.g. binding wire)
was tied to the eye and onto the car at some
central point other than the towing bracket.
Should the trailer break away from the car the
wire operates the hand -brake, which prevents the
trailer from careering into too much trouble. When
the brake operates, the ratchet locks it on and the
wire breaks, leaving the trailer free.

THE COST
£

230ft x lin. x Ilin. planed softwood.)
28ft x lain. x 1Zin, planed softwood
28ft x lin. x 3m. planed softwood 3

102ft x lin. x lin. planed softwood

s d

17 0

Six sheets 4ft x 8ft x fin. hardboard 4 8 0
Angle iron (second-hand) 2 0 0
Flexitor suspension assembly 19 0 0
Two 520 x 10 tubeless tyres 10 5 0
2in. ball coupling (Bramber

Engineering Ltd.) 2 17 6
Lights 1 10 0
Paint, Wet or Dry etc. 15 0
16ft x lin. x min. half -round

aluminium (Fay's Non Fer-
rous Metals Ltd.,129 High
Road, Chiswick, 4.) 9.0

8sq.ft expanded polystyrene
(ice box) 12 0

£45 13 6

THE P.M. BLUEPRINT SERVICE
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COMPRESSED -AIR MODEL AERO ENGINE. New

Series. No. 3, Ss. 6d.*
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The above blueprints are obtainable, post free from
Messrs. George Newnes, Ltd., Tower House, Southampton Street, Strand, W.C.2.

*denotes constructional details are available free with the blueprints.
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Modern Science Helps

NOT so long ago, archaeology meant excavat-
ing for flints, pottery, bones, and similar
remains from far-off times and dating them

chiefly by comparison with others of known age.
Today however, science is rapidly altering the
approach to such studies by providing more reliable
ways of ascertaining how old the remains are and
thus enabling them to be fitted into the jigsaw
history of civilisation more accurately.

Geologists, climatologists, physicists, and experts
in a number of other scientific fields are co-operat-
ing increasingly with archaeologists in order to draw
true pictures of life in distant eras. Over a dozen
different methods of dating can now be applied to
archaeological discoveries. They include pollen
analysis, radiometric assay, tree ring analysis, and
the study of soils. Volcanic lava and ash, lake
deposits, and cores obtained from the ocean floor

Marking the theodolite direction on a plaster cast
surrounding an archaeological specimen before
moving it. The direction must be known when
determining the age of the specimen by its

magnetism.

Archaeologists
By A. Nettleton

are further aids in studying the progress of human
culture from the earliest times.

Two important new techniques have come into
more general use by archaeologists during the last
two years. One of these methods, known as obsidian
dating, provides information by enabling the
hydration layer of volcanic glass (or obsidian) to be
measured. Hydration is the absorption of water by
any substance from its surroundings. This absorp-
tion occurs at a known rate, and the exent to which
it has penetrated the surface reveals the age of the
substance containing it.

In the archaeological field, dating by hydration
has so far been limited to articles made of volcanic
glass, and objects made of this substance can now
be dated by this method if they are between 2,000
and 50,000 years old. Implements such as knives,
arrow tips and spear heads were often made from
obsidian by primitive races, and it was also worked
as a gem -stone by the Ancient Greeks and the
Romans. Odsidian dating is considered to give a
reasonably reliable indication of the age of such
tools and weapons and can be regarded as a con-
siderable advancement in scientific archaeology.

The other new process of dating archaeological
remains is of equal interest, for it promises to be a
more accurate method. It is based on the know-
ledge that potassium, when it occurs naturally,
invariably contains a measurable proportion of a
radio -active isotope. This decays over the years, to
form calcium -40 and argon -40. The yield can be
measured and its half-life is known. So when pot-
assium is present, a relatively simple technique
provides reliable information about the age of the

-substance in which it is found. Archaeologists
expect this procedure to be helpful in their further
studies of Man's earliest environment and evolution.

The need for a scientific approach to archaeology,
prompted the founding of a research laboratory for
that purpose at Oxford in 1955. Here special atten-
tion has been given to the development of advanced
electronic and nuclear apparatus of practical use to
the archaeologist. The research has recently been
directed especially to thermo-remnant magnetism
and the ways in which it can be used in dating
pottery found during archaeological operations.
Briefly, the principle behind this technique is that
when clay is baked, as in the manufacture of pot-
tery, the small amount of iron oxide present under-
goes a change. In the unbaked article the magnetic
field is random, but during the baking process it
becomes aligned with the earth's magnetic field.
When the pottery cools, the new alignment remains
fixed. This knowledge is useful in dating pottery,
because the angles of magnetism fixed in the clay
can be measured and compared with records of the
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Placing a museum specimen in a beaker containing
distilled water. The ultrasonic probe is being used
to dislodge impurities. Cleaning by ultrasonic
cavitation is tarred out in the tank behind the

probe.

earth's magnetic field. That field changes with the
passage of time, and the comparison may give a
clue to the age of the pottery. Scientists are now
trying to solve one or two problems which prevent
the full operation of this dating technique in con-
nection with archaeology. The major difficulty is
the dearth of precise information about changes in
the earth's magnetic field down the centuries. But
reliable records going back to the 16th century are
available, and approximate figures for earlier times
are being worked out from other data, such as
measurements of thermo-remnant magnetism in
Roman pottery kilns. Further information is being
obtained from different sources all over the world.
The greater the amount of data collected, the more
useful the magnetic principle will be.

The technique can be helpful in a number of
other ways. It can be used to determine, for
instance, whether fragments of pottery unearthed
belong to the same object or different ones. In one
actual case, it was found that the head and body of
a statue were from separate figures and not from the
same one. When the magnetic angles in both parts
were measured, it was discovered that to equate the
magnetic lines the head had to be placed backwards!

This technique of applying magnetic principles
to archaeological discoveries also shows the extent
to which the archaeologist today must be acquainted
with scientific methods. To be of real value for
dating by this technique, the specimens have to be
removed from the site with exceptional care. The
usual procedure is first to encase them in plaster
while they are still in the ground. Then, by means
of a theodolite, a line is drawn on the plaster to
indicate true North so that the declination measure-
ments can be taken. The top surface of the plaster
has also to be made perfectly horizontal so that
other measurements can be taken. At the Oxford

laboratory the weak magnetism is measured with a
spinning magnetometer, the specimen taking the
place of the rotor in a dynamo, spinning slowly at
the centre of the stator coils.

From the same research centre has also come an
ultra-sentitive proton magnetometer for use in the
field. It is able to measure the slight increase in the
magnetic intensity created by buried kilns where
pottery was made in distant days. Although the
kilns may now be several feet under the ground, the
instrument can locate them. The same method can
be employed to detect other buried objects which
have archaeological importance. With a proto-
magnetometer an acre of ground can be surveyed in
a few hours, whereas to search the same area by
digging would take days or perhaps weeks.

Scientific examination of pollen and soil is also
helpful to the archaeologist. Such tests, for instance,
can be used to date changes in climate since the last
Ice Age, because climate is reflected in the types
of trees and shribs that grew and these can be
determined by microscopic examination of the
pollen grains loft behind.,

Again, archaeologists are being helped by
climatologists who take cores from the bed of the
sea and enable them better to understand the
weather conditions on land, ages ago. The cores
disclose sea temperature changes, and a knowledge
of these variations is useful because they are
associated with glacial conditions on continental
land masses.

Botanical research is still another branch of
science to which archaeologists are turning for
assistance today. Seeds, fruits, and other vegetable
matter found at sites once occupied by Primitive
Man have to be identified in order to find out how
he lived. In some instances botanical scientists have
been brought in to name vegetable matter in the
stomachs of well-preserved corpses found in peat
bogs, thus providing information about them. In
other cases textile experts have been consulted in
order that wool found during excavations could be
dated. Sheep reared in Britain in medieval times
produced different wool from that produced today,
so a study of wool fibres is useful to the
archaeologist.

Ultrasonics is yet another branch of science now
being used to advantage in archaeology. Ultrasonic
cavitation and vibration have proved useful in the
laboratory for cleaning specimens with the mini-
mum risk of damaging them. By subjecting them to
sound waves, foreign matter is removed harmlessly.

All these new lines of scientific enquiry are mak-
ing archaeology a much more exact activity. It
is rapidly changing from mainly a field study to
one pursued in laboratories. One of the latest moves
is to apply these newly developed scientific
techniques to a re-examination of the huge collec-
tion of human skeletons available for that purpose.
In this way the ideas held by archaeologists about
Man's evolution may be proved correct, or revised
if they are found to have been at fault.

"Practical Mechanics and Science" Advice
Bureau. COUPON
This coupon is available until May 31st, 1963,
and must be attached to all letters containing
queries, together with 6d. Postal Order. A stomped
and addressed envelope must also be enclosed.
Practical Mechanics and Science. May 1963
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TIMING A CLOCK by M.S.IF
By F. G. RAYER

THE National Physical Laboratory MSF trans-
missions which are radiated on 2.5Mc/s,
5Mc/s and 10Mc/s, and which are used for

scientific and industrial frequency checking, are
maintained to an extremely high degree of
accuracy. Pulses are radiated at one second
intervals and it is possible to use these for clock
timing. A short wave or all -wave receiver is
required to receive the transmissions. In this
country, the 2.5Mc/s (120 metre) transmission
should generally be best received. The 5Mc/s
transmission corresponds to 60 metres, while the
lOMc/s transmission equals 30 metres.

The 1 second pulses will be heard as a regular
"tick " with a brief " pip " at each 60th pulse
(1 minute intervals). There are also tone and
announcement intervals, but these may be disre-
garded for the purpose described here.

If an oscilloscope is available, this offers a way
of comparing the MSF pulses and clock ticks. If
the oscilloscope has a sensitive vertical amplifier,
the equipment can be set up as shown in Fig. 2.
The time -base controls should be adjusted to
produce a fairly slow horizontal scan. The actual
scan speed is of no importance but should be
adjusted to obtain a reasonable spread of tick
pulses from the clock, as in Fig. la. If insufficient
vertical deflection is obtained, due to lack of gain
in the oscilloscope amplifier, it will be necessary
to introduce a small pre -amplifier between micro-
phone and scope. Alternatively, try a carbon mike
with battery and transformer. The microphone
can be in actual contact with the clock to produce
the largest possible pulses.

The receiver should then be switched on, and
the volume adjusted until the MSF pulse, as picked

Fig. 1.

It is, of course; possible to regulate a clock of
accurate time -keeping ability by the BBC Green-
wich time signals, but this may take several days,
as the loss or gain of the clock can only be noted
after intervals of some hours. But it is apparent
that if the clock had a 1 second pendulum, and
its ticking were adjusted to agree with the 1

second MSF pulses, it would be correctly
regulated. Similarly, if the clock produces 120
ticks per minute, every other tick should coincide
with the MSF pulses.

up by the microphone, produces a suitable vertical
deflection, asin Fig. lb.

With both clock and MSF inputs reaching the
scope, the trace will resemble Fig. lc. If the MSF
and clock pulses remain in the same relative posi-
tions to each other, the clock is exactly correct.
If the clock is losing, its pulses will move to the
right, relative to the MSF pulses. On the other
hand, if the clock gains, its ticking will become
in advance of the MSF pulses, thus appearing
earlier in the trace, or moving to the left. The
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Fig. 2.

effect of regulating the clock is apparent at once.
For high accuracy, there should be no apparent
relative movement between clock and MSF pulses,
even after some minutes. It will be easier to
observe this condition if the time -base is synchro-
nised to the MSF pulses so that these remain
stationary.

,:iitfw :5 -

Fig. I.-The completed map.

AN illuminated map is a visual aid which can
either be used by the teacher or the pupil.
A town street plan, or a map of a county or

country is mounted on a piece of hardboard and
drilled to take torch bulbs at points of interest. The
bulbs will light up when a switch is turned at the
foot of the map (Fig. 1). Naturally enough this
idea of presentation grips a child's imagination and
after the novelty has worn off the real thirst for
knowledge takes its place. The bulbs can be
coloured and used with a wall chart hanging along-
side the map. The details of the location can thus
be seen at a glance. The usefulness of this map
for geography, history and industrial progress need
not be elaborated. It can also be used for
purposes other than school work.
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Good time -keeping cannot be expected from
cheap spring driven clocks, which are affected by
temperatures, the extent to which the spring is
wound, and other factors. The method described
is only practicable when the beat of the clock
has a simple relationship to the 1 second pulses,
such as 1.1, 3.2, 2.1, 41, or so on.

,Aim* :5" -

An
Illuminated

Map
By Schoolmaster

The illuminated map shown here is of a city. At
the foot of the map are two switches; one illuminates
18 of the city's more important industries when
turned; the other shows ten of the city's social
services, such as the gas works, main railway
stations and so on. When the map is in operation
a bulb remains lit to show the position of the
school, as this gives the child an idea of relative
positions. Moreover only one switch can be
operated at a time so that one does not get the
industries and social services lit up at the same
time. If the map area you are considering requires
only one multi -way switch then of course no such
mix-up can occur. Alternatively you may require
more multi -way switches, the procedure being
similar to that mentioned below. Any number of
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3,

2'

Moulding

14\
Fig.2.

Method of constructing the framework
battens and hard board panels.

using

lights can be on at the same time. This is im-
portant as some industrial concerns may require
anything up to eight lights while other groups may
require only one or two lights.

Construction
Actual sizes will vary but the dimensions shown

give a guide to what is required. The map should
be mounted on a hardboard panel which should be
nailed to lin. square wooden runners. The map

Two methods of using
torch bulbs.

The electrical circuit.

can be edged with frame moulding to make a
pleasing finish (Fig. 2). The switch panel should be
mounted at 45° to the main panel and the spindle
holes for the switches drilled. The switches are
radio wafer types. The switch panel (Fig. 1) should
have the operating instructions and the marked
switch positions covered by a layer of celluloid or
thin Perspex in order to protect the printing.

Mounting the bulbs
Torch bulbs are used and can either be screwed

through the panel or mounted behind it (Fig. 3). If
screwed through the panel (Fig. 3a), a kin.
diameter hole is required. When the bulb is
mounted behind the panel (Fig. 3b), a kin. diameter
hole should be drilled. In this case, either the bulb
can be coloured or a piece of coloured celluloid
can be stuck over the hole. Both methods have
their advantages. In one the bulb is easily
replaced while in the other a neater job is obtained
and no interference is possible from anyone trying
to unscrew a bulb.

Electrical wiring
The electrical layout is as shown in Fig. 4. All

bulbs are in parallel and are fed from a radio fila-
ment transformer. An ex -Government transformer
of 4V is ideal and, due to the unpopular voltage
rating, is often obtainable quite cheaply. If this
type is unobtainable then a radio, 6.3V, filament
transformer costs only a few shillings.

The bulb showing position of the building in
which the map is operated is on continually and is
marked S on the diagram. C is the wafer of one
switch, A and B the wafers on the other.

The operation of the map is simple enough.
When switch A -B is in the off position, contacts on
wafer B (shown as 1 and 2) are closed and switch C
is operational. However, as soon as the knob of
switch A -B is rotated, contacts 1 and 2 on wafer B
are open -circuited and switch C will not operate.
Now the points of interest indicated by switch A -B
will light as the contacts on wafer A of switch A -B
are now operational. By means of this simple
switching system, switches A -B and C are not
working at the same time. For the sake of sim-
plicity only the connections on either side of the
OFF switch positions have been shown connected
up. The other connections to the wafers are a
repetition of those shown.



May, 1963 NEWNES PRACTICAL MECHANICS AND SCIENCE

TRADE NEWS
Unique nylon wall plugs

THE development of new building materials and
new building methods have instigated the
development of new wall plugs which are

adapted to changing conditions and also meet
increased requirements in every respect. Nylon
has achieved an outstanding position in this field.

The impact proof nylon material is the
decisive factor in the " Fischer " wall plugs,
because this material incorporates all the pro-
perties required in the technique of modern
wall plugs e.g.: 'elasticity, extremely good
spreading capability, resistance to corrosion
and ageing and high mechanical strength.

It has a wide range of applications. The
characteristic features are the locking tongs for pre -
fastening and securing against turning and the deep
teeth that penetrate into the building material. A
firm hold, even in porous material, is ensured by
these teeth. Whether in coke breeze bricks, build-
ing boards, gas concrete, natural sandstone, common
bricks, or concrete.

Insertion of the wall plugs is very easy; consisting
merely of drilling or otherwise preparing the hole
and simply pushing in the plug by hand. Because of
the absence of any rim, it is equally well suited for
flush mounting or push through mounting. When
the plug is in the hole, then only the bolt, screw,
nail or hook need be driven home.
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Direct reading micrometer
THE construction of this new Micrometer

follows conventional Frame design but the
usual calibrated sleeve and barrel and the

need for interpreting various divisions are all
eliminated.

Direct measurements in decimals can now be
read off immediately from a window located in the
Micrometer Frame. The lin. white figures are
easily seen against the black background, the
appearance and functions having a marked simil-
arity to a Speedometer Mileage Indicator.

The instrument is well designed and proportioned
and comfortable to hold. The spindle lock is quick
and positive and the rotary motion of the barrel has
the smooth action to be expected from a precision
tool.

Four mddels are available: - 0-lin. and 0-25mm
at £9 17s. 6d. and 1-2in. and 25-50mm at
£14 18s. 6d.

Wrought
kit makes it possible for anyone to make

ti their own wrought iron, and achieve a profes-
sional finish. The kit consists of a simple

forming tool for making the scrolls, and a small
guillotine which incorporates a punching block for

The forming tool being
used to make a scroll.

(Photo right). The punch-
ing block makes the hole

for joining.

iron kit
cutting the metal strip to length, and making the
holes for joining the work together.

This kit is made and marketed by J. and C. R.
Wood (Wirecraft), 303 Hull Road, Anlaby Common,
Hull, E. Yorks. Price 84s.

(Photo right). Scrolls are
joined with small nuts
and bolts provided to
make an attractive lamp

bracket.

Cutting the metal strips
to length required with

the guillotine.
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THE purposes to which the camera has been
put are numerous indeed. One of the most
interesting, yet also expensive, uses is for

taking under -water photographs. If one has
aspirations to tropical waters and aqua lungs for
deep diving the cost rises still higher.

The simple waterproof camera case described
here was designed by the writer for his own use
in recording events under shallow water that other-
wise could not have been photographed if the
camera had been placed above the surface of the
water. Ever since that eventful day the camera
has been in almost constant use by members of the
family for recording their aquatic abilities under
the surface of the sea, while the owner and designer
has had to wait patiently for his turn to use it in
order to continue his hobby.

./ The detailed construction of the case will differ
with cameras of different makes but the following
diagrams and information should be sufficient
general guidance in the construction of a case to
suit any camera.

If reference is made to the diagram it will be
observed that the front plate of the case has the
window slightly to one side. Before construction
is started the camera should be examined to see if
the lens assembly is situated in the centre of the
body or not. This is a point that can easily be
overlooked. The wood used in the prototype was
5 -ply, in. thick, although any suitable wood will
do providing it is reasonably strong and will not
bend. Two front plates should be cut out and the
edges chamfered to form a ,in. deep groove when
the plates are finally glued together. When the
camera has been fitted in place a large ex -govern-
ment balloon is fitted into this groove. A strong
elastic band is then placed over the balloon in the
groove, making it watertight. As the balloon is thin
and therefore pliable the camera can be operated
and the next film wound on under water.

The window in the front plates needs to be of
such an area that no light is obscured from the lens.
The thickness of the glass needs to be at the least
bin. and it should be without any blemishes or
scratches that would otherwise spoil the results.
Glass for this was taken from a fairly thick mirror
and cut to size, in my case tin. x 2in. The silver-
ing was simply removed by giving a piece of clean
cloth or rag a few dabs of "Bluebell " brass polish
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and rubbing lightly over the back of the mirror.
Rebate the edges of the holes in the front plates to
take the glass, making sure it is a snug fit. Fit
the glass into the face plate that will be nearest to
the lens and seal the edges with a suitable glue.
In the prototype, " Araldite " was used. Glue the
whole assembly of face plates and glass together,
making it a completely waterproof job. It is as
well, in the interest of waterproofing the case, to
run a little more glue round the edge of the glass
when the front and rear plates have properly
set, to make sure the joint is completely water-
tight.

The camera support blocks need little explana-
tion except that when the camera is mounted in
position it must be possible to operate the focusing
and aperture controls and the shutter release. One

point to remember is that the grain of the wood
should run lengthways. This is so that the screws
that enter the blocks through the camera holding
strap will not cause any splitting of the blocks. If
these two blocks are glued into position the wood
will be all the stronger for it.

When the glue has set on the face plates and
blocks, the camera can be placed in position on the
blocks to determine the width and length of the
rubber camera holding strap. The strap needs to
be almost as wide as the camera and of sufficient
elasticity to prevent any movement when the
shutter release is pressed. In the prototype a piece
of a rubber stair tread was used and found to be
perfect for the job. The strap should first be
secured to one block by two kin. x 6 round -head
brass screws and should then be stretched over the
camera and secured to the remaining block by two
more screws of the same size. Trip the camera
and observe whether it shifts. If so, tighten the
strap a little more until no shift occurs. When
necessary it is then a simple matter to loosen the
screws, slide the camera out and load up with film.

The carrying handle needs little comment except
to say that it is very handy to have on the case
when clambering over rough ground. Also, when
the swimmer is under the water, it does assist in
helping to obtain a better photograph. Remember,
when cutting out the various parts, to smooth all
corners and edges. This will ensure that when
the assembly is varnished and painted the water
will have less chance of penetrating to the inside.
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The balloon .was purchased from a dealer in
ex -government equipment and can be obtained in
almost any of the shops that deal with
ex -government property. The writer purchased
his from " Ruby's ", 57 Southchurch Road,
Southend-on-Sea, Essex. The length of the
balloon, including the nozzle, is 10in., and the
width deflated is 5in. First shake out the preserva-
tive power that is to be found inside and
then blow up the balloon; this will stretch it a
little. It will be easier to blow up if it is first
warmed gently. After releasing the air lay it out
flat and, measuring 44in. from the nozzle, make a
clean cut across the width. The nozzle can then
be discarded and the larger part remaining can be
fitted over the camera and into the groove of the
face plates. Gently ease the cut edge of the
balloon until it fits snugly into position over the
front panel. Next stretch a really strong elastic
band over the balloon to fit in the groove of the
panel. If doubt is experienced as to the ability
of the rubber band to keep the water out of the
case the balloon neck can be taped with a suitable
material.

When the whole case has been assembled it
should be given several coats of varnish which has
first been thinned down with methylated spirit,
leaving the first coat to dry before applying the
second one. The prototype was done in black
enamel paint. Two coats should be applied for
preference and when dry the case should be given
a water test for several hours. When giving the
case its water test it is better if the camera is not
in position; it can be placed inside when satisfied
that no leaks exist. It will be found that when

Glass fitted to one of the face plates,
minknur thickness ofglass (/B'
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trying to submerge the case it will float, even with
the camera in position. This is rather a good thing
as it does help if the swimmer needs two hands in
order to raise himself up to the surface of the water.

The camera sights have been left till last as the
construction of them is simplicity itself. The sight
should be constructed from 14 -gauge copper wire
with 18 -gauge copper cross wires brazed into
position. An 0 B.A. washer should be brazed on in
the position indicated so that the assembly can be
screwed into position directly over the lens at the
top of the face plate. Several experiments were
made to determine the size required and although
the size of the sights, 2Iin. x 2 -kin. outside measure-
ments, may seem large on dry land, if one realises
that the photographer is not on dry land and that
he is aiming the camera and at the same time
perhaps trying to swim the reason will be obvious.

One very handy point is that no camera shake
is evident, due to the water being firmer than if
the camera was being used in air. With a little
practice it is possible for the sights to be used quite
effectively and " spot on " results obtained.

The same " stop size " and distance setting that
are used on dry land can be used with under -water
cameras if the depth is not too great. The writer
has found that over 6ft down, however, the stop has
to be increased to compensate for the reduced light.
Remember that this instrument has not been
designed with the purpose of descending to great
depths; only special and expensive equipment can
do that. Up to a depth of 12ft it has been found
very satisfactory. Over that depth the wind -on and
other controls on the camera are observed to be
rather heavy to handle.

Sketch of the general arrangement of the under -water camera
case with camera in position. The rubber
balloon outer cover has not yet been fitted.

Cross sight

'0' BA. brass washer and fixing screw

.31/2'

Handle grip,
loft

*16"

Camera support bloc .1

Face plates, 2off Handle butt, toff
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RESTRICTED space, especially on the work
bench, is always a problem in the home
workshop, whether this is a separate shed or

a corner of the garage where overhauls on the car
are carried out. In particular, though the orthodox
fitter's vice is perhaps the most useful of all the
tools in the kit, it does on many occasions make it
difficult to lay a large article flat on the bench. When
the bench is small, as many perforce are, the vice
becomes a real nuisance However, to remove the
bolts and stand it on the floor each time until
operations are completed is time wasting, besides
running the risk of breaking off the bolt lugs if the
surface is uneven and too much pressure is applied.
A simple solution to this problem is to look on the
fitter's vice as a temporary piece of equipment on
the bench, and to make an adaptor to allow it to be
removed easily and quickly. Then, when required,
it takes but a moment to install it again for carrying
out work on small metal parts.

The illustration shows the basis of the idea. The
woodworker's vice is flush with the bench top and
is used as a clamp to hold the fitter's vice. Large
articles can occupy the bench without obstruction
yet the installation of the metalworking vice takes
no longer than merely tightening a handle in the
normal way. A metal base is needed for the vice,
either two plates welded or brazed together at right
!angles to each other, or a short length of T -angle on
to which the fitter's vice is attached by the usual
'bolts.
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Adaptor plate

Bench top

Bolt heads
to seat as
shown

tale a7117,11111

Woodwork vice

Removable Bench Vice

The size of the base depends entirely on the siz(
of vice used, but the problem of welding both pieces
together may appear a major difficulty to some
readers. Fortunately any local garage that under-
takes car repairs, as distinct from a service station
only selling petrol and oil, will usually weld these
two parts for you at a nominal price. It is also
possible to screw the two pieces together by tapping
three or four screws into the vertical plate, if
this is made suitably thick. If they are of the socket
head variety, with which a high degree of tightness

BY JOHN WALLER

can be obtained withthe aid of a key or socket
wrench, the two parts will remain steady against a
fair amount of vibration. As most fitter's vices are
also used as riveting anvils and for similar opera-
tions, there is however, a tendency to work loose in
time.

Once the plates are assembled in the shape of a
T, file away all the burrs and corners-a generous
radius of about min. is not too much as this makes
the adaptor pleasant to handle and lessens the risks
of cuts to the fingers. While doing this, see that no
scale or welding material is left that will damage
the jaws of the woodworker's vice. If the position
of the vertical part of this plate is arranged to
allow the top vice to seat as shown in the drawing,
with the nuts at the front seating on the jaws while
the rear nuts rest on the bench top, this will raise
the base enough to make sure the weld clears the
jaws of the woodwork vice.

Naturally some discretion is necessary when
using this design, but fortunately the jaws of wood-
work vices are wide and can thus exert considerable
pressure without being overtightened. If you con-
sider that your best woodworking vice will soon be
ruined by using this method, set another old vice at
the opposite end of the bench and use this solely
for the fitter's vice.

For the reader who finds time to do work in both
wood and metal, this conversion can well save many
harsh words when next faced with a bench -
occupying assembly.
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Electrified Railways use
Height and Stagger Gauge

Described by G. Haydock
TO measure the distance from the ground to

the contact wire on their overhead electrified
lines, British Railways are using an optical

range finder manufactured by Barr and Stroud Ltd.
This gauge can also measure the amount of offset
or " stagger " of the wire relative to the centre of
the track. As this can be done at the safety distance
from the 25,000 volt wire laid down by British
Railways, any need for the power to be cut off
while measurements are made, is avoided.

The optical unit is supported on a light, welded
alloy stand and can be carried easily by one man.
The rangefinder is located on the top bar of the
stand. To carry out the simple operation of
measuring " stagger " of the overhead contact wire
the stand is rested on the railway lines. The range-
finder is slid along the graduated top bar until the
image of the wire in the optics is correctly
positioned as shown by the operator's view through
the eyepiece. The displacement or " stagger " of
the contact wire relative to the centre of the track
is then read off the bar.

The height of the wire above the rails is measured
by sighting through the eyepiece, and adjusting the
rangefinder mechanism until the two images of the
wire coincide. The height is then read directly from
the circular scale.
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PICTURE NEWS
FROM THE WORLD OF SCIENCE

Chemical wood
SCIENTISTS

have developed a
wood substitute

which is called
" chemical wood ". They
predict it will have a
wide variety of uses in
typical hardwood pro-
ducts.

Bowling pins, gun
stocks, golf club heads,
shoe lasts are among the
products now being made
and tested in research
laboratories.

Chemical wood h a s
been made by manipulat-
ing hard rubber a n d
resins with pigments,
fillers and other chemi-
cals. The Goodyear
Rubber laboratories,
interested in the project,
reports that their research
division has created
various "woods" that
have the hardness of
maple and persimmon.

Child's play ?
NOT if it won't bounce! The tears of frustra-

tion as she tries to play with a non -bouncing
ball are the results of a scientist's researches.

He has developed the shockproof, bounce -free
characteristics of butyl synthetic rubber. Tough on
the kids but science marches on!

All-weather protection
AIRPORT radar equipment, as we know it

today, will soon be a thing of the past.
Nylon radomes will provide protection for

airport surface detection equipment, a radar system
for managing airport traffic. The radomes will not
only hide present equipment but will act as land-
marks to air travellers.
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Spray -on fuel tank
AREVOLUTIONARY rubber spraying tech-

nique is used by the Goodyear Tyre and
Rubber Co., in the United States, to make

fuel tanks for light airplanes. Developed by the
company's research laboratory, the new method
utilises a special liquid urethane rubber and card-
board forms to fabricate a superior tank. This new
technology can be used also to manufacture many
other rubber products.

375

Airborne executives
UNITED STATES business executives have

taken to the air in a big way. Some 28,000
aircraft are owned by U.S. firms and -it is

predicted that 40,000 business -owned planes will
be in use by 1970. The helicopter pictured here
is a useful craft for short business trips.

Passenger transportation in the U.S.A.
BELIEVE it or not, the symmetrical picture

shown here is a loading and unloading
terminal at the San Francisco Airport. The

collapsible covered walkways lead from the terminal
building to the cabin doors of the jet airliners. In
this manner passengers are protected from all
types of weather.



376 NEWNES PRACTICAL MECHANICS AND SCIENCE May, 1963

That's a good idea!
Useful hints
passed on by
our readers

WEIGHTS smaller than one ounce have an
infuriating habit of disappearing mysteri-
ously. On these occasions remember that

five halfpennies or three pennies weigh one ounce
to a good degree of accuracy. Fairly new coins
should be used, not ones with the moulding nearly
rubbed off. By weighing an ounce of identical
small nuts or rivets and using the appropriate pro-
portion of them smaller weights can be improvised.

Pod held
on slant

Bottle with
narrow neck

3 pennies

FILLING a narrow -necked bottle with liquid
from a wide -necked container when a
funnel is not to hand is easy if the liquid is

allowed to run down the outside of a length of rod
or tubing. Simply place the rod in the bottle,
leaving both hands free to manipulate the con-
tainers. Any circular rod -like article will do --an
old piece of gas pipe, a broom handle or even a
cycle pump can save a flood of oil or similar liquid
over the concrete path or garage floor.

OCCASIONALLY a small tool-a drill, cutter
or some special chisel-requires heat treat-
ment. The formation of scale can be pre-

vented by heating the tool in a bath of molten
lead prior to quenching. The lead bath overcomes
the formation of scale on the finished cutting edges.
Another advantage is that the cutting edge is less
likely to pit or distort when a particularly frail tool
is hardened.

The lead should be heated to its melting
point of 620°F whilst the tools are preheat-
ing for a few minutes on a hot plate. Then
they should be immersed in the lead which
should be covered with a layer of charcoal
pellets to overcome its tendency to oxidise.
Sometimes a tool will warp when heated and
stood in a container, so to guard against this,
hang it up by means of a piece of wire rest-
ing across the top of the lead bath. Gently
agitate the tool during the heating process
and make sure the tool is clean before

;immersing it in the lead otherwise this may
stick to it. Quench in oil or water according
to the type of material being hardened.

Hold tool with a
pair of pliers or
a piece of bent
wire

Stand

Gas bunsen
burner
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ELECTRICITY

HE
BEFORE considering the effects of electricity

on the human body in detail it may be best
to explain the difference between amperes

and volts and between direct current and alternat-
ing current. Very often there is confusion about
these. Just as water might flow through a pipe at
five gallons per second and at a pressure of 101b
per square inch so electricity flows through wires
at a rate measured in amperes and at a pressure
measured in volts. Electricity is present in quantity
everywhere but it will not move unless a pressure
difference is created. Everything offers some
resistance to the passage of electricity; if the
resistance is high then many thousands of volts
may be needed to push' a current through it; if the
resistance is low then only a few volts will produce
the same current.

Direct current flows continuously in one direc-
tion and is the kind of current obtained from
batteries. There are now only very few direct
current domestic supply mains. Alternating current
keeps reversing its direction of flow. It grows
from zero to peak value, declines again to zero
and then grows again once more, but this time in
the opposite direction. The rise and fall of alter-
nating current and voltage takes the form of a
wave as shown in Fig. 1. Mains current in this
country is most often at a pressure of 240 volts.

Fig. 1.-The rise and fall of alternating voltage.

345 Volts peak

Equivalent D.0
Value 140 Volts

ZERO ZERO

Direction

345 Volts peak
One complete cycle.

240 Volts A.C.mains, 50 cycles per second
(Diathermy 500,000 cycles per. second)

ZERO

Although electricity can
kill it can also cure and,
curious as it may seem,
it is used to do both.

Electric shocks

A car battery or even a large torch battery could
give sufficient current to kill a man but the voltage
is not enough to produce such a current through
the high resistance of the human body and batteries
are thus safe to handle. Electricity at high voltage,
however, is extremely dangerous to life unless the
source is such that it can only supply a very low
current. It is the current that kills; the voltage
alone is not dangerous. For instance, the ignition
system on a car or motor -cycle may produce 10,000
to 15,000 volts and although a shock from the plug
leads is unpleasant it is not in the least dangerous
to a healthy person.

People vary in their susceptibility to the effects
of electric shock and a shock that would kill a child
would be harmless to an adult. What, then, is the
fatal current? This is usually regarded as being
from 1 to 2 amperes or more. In America, where
some states use electricity as a means of judicial
execution, a current of several amperes is passed
through the body for several minutes at a pressure
of 2,500 volts. The duration of the current is also
important. A heavy current of short duration is
far less likely to kill than a lesser current flowing
for a longer period. That is why instant action is
vital if a person comes into contact with live

Fig. 2.-How the third pin prevents an appliance
from becoming live.

Three pin plug
in socket

3rd. pin provides
path to earth for

fault current

Live
main

Earthed
mein

Appliance
frame or body

Faulty insuiattort
making frames
alive to earth

Earth-ik

litangeR
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apparatus or wires. If the current cannot be
switched off at once the person should be pulled
clear of whatever he or she is holding or touching,
by gripping a loose portion of clothing. Artificial
respiration should then be applied.

A lot depends on how a shock is obtained as to
whether it is serious or not. Simply touching the
end of a bare mains lead or the live contact in a
bulb holder will only result in a mild shock-not
that even this should be risked. The resistance
offered to the current by the small area of contact
between the finger and the wire or bulb holder
plunger prevents a dangerous current flowing. If,
however, a large metallic object is gripped in the
hand such as a tool, iron or washing machine that
has been incorrectly wired or is faulty, this could
be quickly fatal.

One side of the supply mains is earthed at the
generating station so that there is only one live
main. If a single pole switch is used on any
apparatus it should be connected in this lead. All
electrical appliances should be connected to the
mains with a three -pin plug, the third pin providing
an earthed connection to the frame of the appliance
(Fig. 2). When this is done any fault current
goes straight to earth and blows the fuse. Without
this earth connection the frame of the appliance
would become live if the live mains lead touched
it and if anyone then touched the appliance a
current would flow through them to earth.

Electricity in medicine
Electricity has many medical applications. High

voltage causes contraction of the muscles and
electrical pulses at intervals of a few seconds can
be used for exercising muscles to prevent atrophy
during a long period of inactivity or when recovery
from damage is taking place. When the frequency
of the current is 10,000 cycles per second or over,
muscular contraction does not take place, nor is
the paralysing effect on the nervous system then
present. The body now simply acts as a
resistance and, like any other resistance, heats up
when the current is passed through it. This
heating effect is specially valuable because it is
deep and not simply confined to surface tissues as
is externally applied heat.

Fig. 3.-A high -frequency current will pass through
two people and light a bulb.

Lighted bulb

11/(.

Apart from the uses in physiotherapy just
described, very high frequency currents of 500,000
cycles per second and over are used in surgery.
Just as an electric arc will cut metals so a surgeon
can use it instead of a knife or scalpel. One elec-
trode in the form of a pad of large area moistened
with a salt solution is applied to a convenient
point on the patient's body. The other electrode
is somewhat pointed but does not touch the skin.
The arc produced between this electrode and the
body cuts like a knife and is preferable to the latter
in some cases.

An interesting point to note about these high -
frequency currents is that it is quite possible for
two persons, each holding a lead of the circuit in
one hand, to light a bulb by each touching the
appropriate contact on the bulb holder with a finger
as shown in Fig. 3. Similarly a train of sparks
could be passed between the ends of two rods, one
held in the hand of each of the persons concerned,
and positioned so that there was a small gap
between the ends of the rods. It should be under-
stood that a special high -frequency generator is
essential. On no account should these experiments
be tried at mains frequency.

X-rays
X-rays are waves of very short wavelength

falling between that of the shortest wavelength of
visible light-that is, violet light-and the very
short cosmic rays that come from outer space. The
principle of the X-ray tube is shown in Fig. 4. The
high voltage applied across the tube produces a
high velocity beam of electrons which strike the
inclined target. The impact generates X-rays,
which are reflected outwards. By directing the
rays through the body and placing a photographic
film in a light -tight envelope in a suitable position
to receive the emerging rays a photograph of the
interior of the body is obtained. The body may
also be interposed between the X-ray tube and a
fluorescent screen similar to that on the end of a
television picture tube. In this way the radiologist
can see a picture of the interior of the living body.
However, because the body adds up and stores
doses of radioactivity, it is necessary to use X-rays
with a certain amount of prudence.

Fig. 4.-In an X-ray tube, high -velocity electrons
from the cathode strike a target to produce X-rays.

100,000 Volts
to

3,000,000 Volts

Electron beam Tungsten target "

Cathode
1/111 I

A -Rays mill
Ill I 1

Cooling fins



"SLIDE PLEASE!"
A SLIDE -CHANGING

TAPE ACCESSORY

AS USED BY FRANK EASTON

centre guides, should be stuck on to the back of the
tape at about 25 -second intervals. This gives
sufficient time for the audience to view most
pictures. Other intervals can, of course, be used
to suit the commentary, the markers being added
after recording when editing the tape. This idea
can be used with two track tapes but then limits
each track to the same intervals unless the tape is
very carefully cut and positioned. On four -track
tape this is hardly possible and standard intervals
must be used. Sticking the foil on the back of the
tape is more flexible than splicing -in metal tape,
which could easily break. It also enables the
commentator to continue with the commentary over
two or three slides without a break.

The gadget was built up from a piece of ebonite,
two brass angle brackets and two tape guides. The
two outer guides were actually plugs from an old
radio valve. The gadget should be fastened to the
side of the recorder with two thumbscrews after
finding a position in which the tape runs level and
does not foul any knobs, etc., on the deck. It
should be remembered also that large spools may
be used and this should be taken into account.

On some projectors difficulty may be found in
fitting a suitable bulb -holder, so some other means
of having the bulb near to the projector will have
to be concocted. The bulb -holder could, for
instance, be mounted on a piece of wood with a
suitable shade made from a small can and could
simply be placed on the projector stand.

A 6.3 -volt filament transformer can be purchased
for a few shillings in any shop selling radio com-
ponents and can be used with a 6.3 -volt radio dial
lamp. Alternatively a battery and torch bulb can
be used. If the gadget is being used with an auto-
matic projector no power supply will be needed, of
course.
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WHEN projecting slides with a recorded
commentary on tape I have been using a
gadget I made to give me a signal when to

change the slides. I tried an audible signal on the
tape, but the audience get to recognise this and
wait for it, which detracts from the commentary.
So I evolved this visual gadget which works quite
satisfactorily. With an automatic projector in
which the slides are changed by pressing a switch
button this gadget can be connected direct to the
projector and will then change the slides automati-
cally.

As can be seen by the illustration the tape, after
passing through the sound channel, makes its way
round one tape guide and crosses two more. On
the back of the tape in appropriate positions are
glued short aluminium foil (kitchen foil) markers
which, when passing the two tape guides complete
a circuit through a bulb and a mains transformer,
giving an indication at the projector. The tape
then passes round a fourth guide and on to the
take-up spool. A prepared metal foil called
" Metro -Stop " is also available instead of sticking
on bits of foil. If you prefer the foil you should
be careful of the adhesive used as some may
wrinkle the tape or soften it. The two centre
guides must be metal but the other two can be of
plastic, etc. The centre guides also have holes in
the top in which to plug the wires leading to the
bulb at the projector and the transformer.

The foil, which need not be longer than the
length necessary to bridge the gap between the two
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THE power used per head of population
is a sure indication of how advanced a
society is. Modern society is based on

power. As long as the only sources of power
were the windmill, the horse and the water
wheel, little progress was possible. It was
the steam engine that provided the power
that started the New Age. Steam brought
the railways, provided the power to drive the
new machines and made ships independent
of wind. Electricity made it possible to move
power about in large quantities and to bring
it even into the home. Later the small, com-
pact internal combustion engine enabled man
to leave the ground and fly. Finally came the
rocket and the gateway to space was open.

What is power? Few people except an
engineer or physicist could define what power
is. Perhaps some would say it was strength
and they would not be far wrong. Clearly a
strong man can do more work than a less
strong man could. Power is, in fact, the rate
at which work is being done. In other words,
the rate at which energy is being expended.
Work is done when a force moves against a
resistance and can be conveniently measured
by means of weight. If you lift a 1lb weight
1ft against gravity you have done one foot-
pound of work. There is hardly any limit to
the amount of work a man can do given
enough time. For instance, a man could lift
a ton of bricks (2,2401b) through 10ft by
carrying only a few bricks at a time. When
he had moved all the bricks he would have
done 2,240 x 10=22,400ft.lb. of work. Of
course it would take him some hours and the
power or rate of working would be low. Now
if all the bricks were lifted 10ft simul-
taneously by a crane, exactly the same amount
of work would have been done only more
quickly, in a few seconds in fact, and the
power involved is obviously greater during
this much shorter time.

Horsepower
James Watt made the first efficient steam

engine. He had to have some means of
indicating how powerful his engines were, so
he compared what they could do to what a
horse could do. He estimated that a good
draught horse, working eight hours a day,
could do work at the rate of 33,000 ft.lb per
minute and he called this rate of working
one horsepower. This was a considerable
over -estimate of what a horse can do but it
remained with us and is the horsepower we
know today. A light car engine develops
about 35 h.p., a scooter engine about 6 to
10 h.p., while a racing car engine produces
300 h.p. or more. It has been estimated
that a trained athlete can develop 6 h.p. for
a short time. This may seem strange, since

THE MEANING OF R
By B. C. Macdonald
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a man is clearly not as strong as a horse, but
remember that horsepower is a rate of working. For
instance, if a man spends £10 in one day he is
spending at the rate of £365 x 10= £3,650 a year.
If he does not possess anything like £3,650 then
obviously he cannot keep this up for long.

The largest steam turbine units, such as would
be found in a generating station, produce about
100,000 h.p. These represent the most powerful
engines made for the continuous generation of
power. The motors of the largest space rockets
produce about 2,000,000 h.p. but they do this for
only a few minutes.

The nu'iear bomb

By far the greatest man-made power yet released
is that of the nuclear bomb. The largest of these
bombs yet exploded was equal to 50,000,000 tons
of T.N.T. The total energy content of this is
known and if we assume that the whole of the
nuclear process in the explosion was completed in
one -hundredth of a second, and it may well have
been much less, then 46 thousand million million
h.p. were released in the explosion. Immense as
the power of the nuclear bomb seems to be it is
quite small compared with the power in Nature.
To equal the energy content of a hurricane it has
been estimated that about 20 nuclear bombs would
have to be exploded every hour, and this is only a
local atmospheric disturbance. If we consider the
tidal flow of the oceans and compare the power
involved with that of the biggest bomb the power
of the bomb becomes insignificant. On an even
grander scale the sun radiates energy into space at a
rate so great that its numerical representation is
meaningless.

Energy and heat
Mechanical energy and heat are mutually con-

vertible. This was discovered by Count Romford,
who noticed the intense heat generated during the
boring out of a cannon barrel. He subsequently
proved that the heat produced was proportional
to the power absorbed. In fact 1,400ft.lb of work
is equal to 1 lb -calorie, the amount of heat required
to heat 1 lb of water PC. One gallon of petrol
completely burned would yield 85,000lb-calories,
which equals 119,000,000 ft.lb. The heat content
of any fuel is a measure of the potential power it
contains and the purpose of an engine is to convert
as much of the heat energy as possible into
mechanical energy. This conversion cannot be
made without loss. The diesel engine, which is
very efficient, converts only about 35% of the heat
of the fuel into useful work. The petrol engine
converts only 25% of the heat into work. In other
words, only one gallon of petrol out of every four
used is completely converted into power to drive the
car. The energy content of the other three gallons is
lost as heat to the cooling water, in the transmis-
sion, or escapes with the exhaust gases. In a
similar way the conversion of power from one form
to another involves loss. The output of a dynamo
is less than the input by as much as 40% in the
case of small machines to as little as 1% in very
large ones. If a motor is used to convert the
electrical energy produced by the dynamo back
again to mechanical energy then losses of the same
order as those in the dynamo take place.

Power and speed
The faster we wish to go the more power we

need, but if we double the power' we do not double
the speed. The power needed rises as the cube of
the speed. The power required to give a car a
speed of 60 m.p.h. varies with the shape of the car
but is about 30 h.p. If we want to raise the speed
of the car to 100 m.p.h. we must increase the power
to 139 h.p. To put the speed up from 100 to
120 m.p.h. would require 240 h.p. This rapid
increase in power required applies also to aircraft
and ships. It would be comparatively easy to build
a ship that would cross the Atlantic much faster
than the " Queen Mary " but the cost would render
the ship uneconomic.

10

2 5 % used by engine

75 % lost as heat

Racing car
300 H.P. and over

Jet engine
5,000 H.P.

Diesel locomotive
3,000 N.P.

Queen Mary
200,000 H.P.

Space rocket
2,000,000 H.P.
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IN August 1961 we published an article called
" How to make a Salmon Tailer ". Since then
we have received a number of enquiries from

readers asking what this is used for. The author
gives the following explanation.

When bank fishing or wading with rod and line
for salmon in Scotland, four known methods are
used to land the fish after hooking. A landing net, a
gaff, hand tailing and beaching, or by use of the
device known as a " Salmon Tailer ". For the lone
fisherman the landing net, because of its size, (when
used for fish anything up to 401b in weight) is a

KIT CARS
(Continued from page 347)

As the completion of the car draws near, it
should be insured and licensed so that no time is
wasted getting it on the road. Unfortunately,
insurance companies require the registration number
of the car, and the local tax office need a certificate
of insurance before they will issue the registration
documents. The insurance company usually gives
in first, and issues a cover note, which is used to
obtain a road fund licence. Application is on form
R.F.1/1 together with a manufacturer's delivery
note to prove that the car is new, plus the insurance
certificate and the necessary finance. The car is
then allocated a registration number and you are
sent a tax disc. The log book comes after the
chassis and engine numbers have been checked,
often by the local policeman. If you ask nicely, the
local tax people usually allow the car to be used

May 1963

land him
with a

SALMON
TAILER

cumbersome and awkward implement. The gaff is
ideal, but its use is barred on many rivers in Scot-
land, especially during the early part of the season
when " Kelts " or spawned fish are numerous.
" Kelts " here, by law, have to be returned to the
river unharmed and undamaged-this of course is
not possible when a gaff is used. Hand tailing and
beaching is a risky business and can only be done in
shallow water with a well spent fish. A " Salmon
Tailer" is easy to carry and use, and can be used
in either shallow or wading depth water.

The idea of the " Salmon Tailer " I believe, was
originally evolved from the old poachers' method of
extracting salmon from shallow pools and known
lies by the use of a " Rabbit Snare " on the end of
a stick or pole, which is of course quite illegal. It is
permitted however to use a " Salmon Tailer " on
fish which have been hooked legitimately with
rod and line. The operation is simple and the fish
unharmed. The spent fish is brought in, in the
same way as it would be brought in to the net, and
the unsprung noose is slipped over the tail of the
fish; a quick pull is then all that's necessary to
secure the fish, when it may be beached or lifted
out of the water depending on its size.

before the log book is issued, providing it has been
taxed.

When the car is on the road for the first time, it
pays to terminate the initial outing at a garage to
have the tracking of the front wheels checked, head-
lights set and, if you want a second opinion, the
brakes checked. Adjustments such as these do not
come under the " professional help " ruling.

After that it's up to you. A few cars come un-
painted, and this is another job that you are
allowed to have done. After the first 500 miles,
most kit car makers or their dealers, like to see the
fruits of your labours. Most will give the car a
thorough check -over during the 500 -mile service
and correct any small points you may have missed.
After this, there's no reason why it should not give
as reliable service as a production car-with the
bonus that it is different enough to be individual,
but not individual enough to be difficult to
maintain.
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PERSONAL

WANTED: INVENTIONS:
We are seeking ideas and inventions for
technical and commercial development.
Send us particulars for advice by our
team of consulting experts.

The Commercial Director
INVENTORUS LIMITED

278/282 High Holborn, W.C.I

PATENTS

PATENTING SERVICES. Advice
qualified Agent. C. L. BROWNE,
114 Greenhayes Avenue, Banstead,
Surrey.

FOR SALE
CLUB, CAR and Lapel Badges at
realistic prices from: TESTER
HATCHER & 00. LTD., Cliffe,
Rochester, Kent.

BRAND NEW EX-OOVERNMENT METERS
0-160 volt A.C.A).C. moving iron voltmeter.,
magnificent inetruments in polished wood cases with
leather carrying handle, bin. mirror male with knife
edge pointer, 65/-. Ditto film scale 69/6. Both
carriage 5/-.

0-200 amp A.C. meters, moving iron by Nalder
Thompson, Bin. iron care, panel mounting, 55/-,
poet 4/ (external Shunt required).
0-600 volt A.C. meters, moving iron. sin, iron ease,
panel mounting, 70/-, poet 4/..
0-15 amp A.C., moving Iron, (iin or Sin, iron case,
26/-, post 4/-.
0-10 volt A.C. meter, Sin., moving coil movement
with rectifier (resistance 4,000 obese). 17/6. poet 2/6.

Frequency Meters, 900-1,300 cis, 30/-, poet
0-250 amp. D.C. meter, moving coil, bin scale, wooden
once, 86). poet 4/-.

0-500 volt D.C. meter, moving coil, 6i0,, panel
mounting, 55/.. post 41,
0-50 amp. D.C. meter. moving coil, gin., iron case,
panel mounting, complete with external shunt
35/-, post 31-.
0-01, 0-1, 0-10 amp. 3 range D.C. ammeter. moving
coil, portable, 3fln., in leather case, 261-. poet Sill.

0-150 volts D.C. moving all meters. elin., resistance
1,000 ohms per volt, (F.S.D. only 1 ma.), 25/,
post 2/6.

0-5 and 0-100 volt D.C. moving coil meters, portable
in canvas carrying case, 1,000 ohms per volt resist-
ance (F.S.D. only 1 ma.) by Bangamo-Weston, with
leads. 22/0. poet 2/6.

0-200 amp. "Tong Test" ammeters, D.C. reads D.C.
current by induction without breaking circuit,
75/-, poet 4/-.

3-0-3 volt D.C. veil testing meter, portable in leather
case with prods, 10/-. Post 2/6.
0-50 amp. D.C. moving roil, Silo., less shunt. pane:
mounting, 10/-. post 216.

150-0-150 ma, 30-0-30 ma., moving coil meters,
dual range, 'Silo.. panel mounting, 7/6, poet 2/6.

0-500 Micro ammeter, Sin. moving coil, scaled 0-15
volts and 0-600 volts D.C.. 15/-, poet 2/6.

0-250 micro amp. D.C. moving volt meters, Sfin.
panel mounting, 20/-. cost 2/6.
Multi range portable teat meters, 1,000 ohms per volt
(P.S.D. only 1 ma.), 19 ranges, up to 5.000 A.C. or
D.C. complete with prod. in wooden carrying case
and instructions. 64.5.0, poet 4/,
0-60 D.C. Ammeter, din. moving Iron, flange mount-
ing. iron case by W. 0. Prescott, 25/-, post 4/-.
0-60 A.C. Ammeter, 41n, moving Iron. flange mount-
ing, iron case, Crompton Parkinson. 35/.. post 4/..

All goods gavelled on 14 -day money back guarantee.
R. SANKEY, Regal Cinema, ATHERSTONIC
WARWICKS. Alh14101 2220, 3210

FOR SALE
(continued)

ASTRO TELESCOPE making. Stan-
dard Ramsden push -in eye -pieces.
lin., bin., fin. focus 35/: with
R.A.S. thread 42/6 each. S.A.E. list.
Objeot Glasses. Newtonion Mirrors,
Diagonal Mounts, Focusing Mounts.
Altazimuth Mountings and Tripods
for Refractors and Refleotors. W.
BURNET, 99a West St., Boston, Lincs.

WASHING MACHINE Spares, new
and second-hand. J. AND D.
F.11J ISON, Bark erhouse Road, Nelson.

HOME ARC -WELDER, uses No. 8, 10,
12 electrodes. From 47/8. Send S.A.E.
for details. Also. Oxy-acetylene
welder building instruotions 2/6.
" DRESDEENA ", The Harrow Way.
Basingstoke, Hants.

BRASS BAR and Rod lin. x fin. Bar
at 15/- per ft; fin. diameter Rod at
6/- per ft. Carr. 2/6. J P LOI-7200N,
44 Garrigour Road, Lesmahagow,
Lanark.

ALUMINIUM, BRASS, Dapper and
Bronze. in sheet, rod, strip, tube, also
Stainless Steel sheet. Any size cut.
Complete price list 1/-, SLATER
METALS (N.F.) LTD., 17 Slater
Street, Liverpool 1.

HYPODERMIC SYRINGES. Brand
new 2cc Sima excellent for livestock
injection and oiling etc., 4/9 each.
Also needles size 18, 41- per dozen.
FORTH SUPPLIES CO., 16 Clyde
Street, Liverpool 20.

UNBELIEVABLE OFFER! ! Our new
high grade achromatic astronomical
telescopes incorporating powers 50x,
80x. 132x and 200x (diameters
linear). Price only 12 gns, Carriage
extra. Terrestrial Pancratic Eyepieces
60x to 120x rectified image. Price
£7/15/- extra Send 11d. stamps for
particulars. Introductory offer only,
prices liable to be advanced later.
Sole manufacturers: J. K. M.
HOLMES & CO. LTD., Scientific In-
strument Makers (Dept. P.M.A.), 4-
4A Albion Road, North Shields.

UNOWOT WHISTON SELLS, S.A.E.
5.000 item Catalogue, 200 useful
mixtures. WHISTON (Dept. PMU),
New Mills, Stockport.

WOODWORKING

ANGLIAN RANGE Saw Spindles,
101n. R/F Sawbenches, Sin. and Stn.
Planers, 61n. Sawplanes and Wood-
working Lathes. Send 6d. postage for
brochures and price list to: THE
EAST ANGLIAN TRADING COM-
PANY. 5 Guardian Road, Norwich,
Norfolk. NOR55A.

TOOLS

LARGEST STOCKS of Bargain new
Cutting Tools. Send for free hat.
ENGINEERING TOOLS LTD., 313
New North Road, London Nl. Phone:
Canonbury 9977. Cables: Gepetra
Londonni.

FANTASTIC OFFER, New Elora
L.C.U. Socket Sets. Normal price
£13/5/-, our price £9/15/- plus 6i
p.p. Money back if not satisfied. Send
3d. stamp for complete Catalogue.
ALLENS, 16 Rosemary Road, Clacton -
on -Sea.

HOME BOAT BUILDING
FULLY PREFABRICATED Kits to
assemble a boat at home for two -
berth Cabin Cruisers, fast Run-
abouts, Canoes, Prams, Enterprise
SigneT Sailing. Dinghies. Leaflets
from WYVERN BOATS (WEssiwX)
LTD., Milborne Port, Sherborne.
PLANS AND ALL MATERIALS for
Canoes. Dinghies, Runabouts.
Cruisers, Send 1/- for 30 pages details.
YORK MARINECRAFT (Dept. PM),
Worthington St., Bradford 8, York-
shire.

HOBBIES
CATALOGUE NO. 15. Government
surplus Electrical and Radio Equip-
ment. Hundreds of items at Bargain
Prices for the Experimenter and
Research Engineer. 2/6 post free.
Catalogue cost refunded on purohases
of 50/-. ARTHUR SAWS RADIO
CONTROL LTD., 93 North Road,
Brighton.

PICTURE MAKING. Lovely coloured
prints up to 22 x 24, fancy mouldings
and accescories. Photographic mount
list and printers' fancy card lists:
RADOFOTE IM.). 13 Bridge Street,
Southport.

STAMP COLLECTING? Selection
sent on approval with Free Gift.
"PENNYPICS". 49 Unham Park Road,
Chiswick, London W4.

WORLD WIDE Collectors Club, ex-
change Books, Stamps, Coins, Photos,
etc., with our members World Wide.
Quarterly Journal 3/0. JIMMY
JAMES, 54 Keslake Road, London
NW6.

HANDICRAFTS
MARQUETRY VENEERS, 12 assorted
6/- post free. List 3d. FRANK COLKS
I VENEERS) LTD., 76 Rivington
Street, EC2

(Continued overleaf)
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WATCHMAKERS
NEW WATCHES, Watch movements.
Watchmakers' tools and materials.
Instructional books, etc. at unbeat-
able prices. ,Also Watch repairs under-
taken. Send 1/- for Bumper Bargain
Catalogue. The WATCHMAKERS'
SUPPLY COMPANY, " Time House ",
Carterton, Oxford.
WATCH REPAIRERS. Send 9d. far
Catalogue of Watch parts and New
Watches at lowest Wholesale prices,
also Used movements, Instructional
Books, Special Kit for Beginners.
T. G. LOADER & CO. Inept. B 1. 36
Milestone Road, Carterton, Oxford.

RADIO

RADIO, TELEVISION Service Sheets.
A:1 'types Valves. S.A.E. list. JOHN
GILBERT TFav'VISION, lb Shep-
herd's Bush Road, London W6.
SHE 8441.

MATCHBOX SIZE Crystal Sets all
-parts with instructions 3/3 p.p.
BAILEYS tP1V1), 23 Fir Lane, Roytion,
Oldham.

PHOTOGRAPHY

10% DISCOUNT secures a high class
camera at WALLACE HEATON, 64
Gheapeide, London EC2. Write for
Free Lists.
PROJECTORS. Home Assembly Kits,
all types and sizes and stereo from
£61216. Fan Base Kit A3/716.
Opticals, Screens, S.A.E.. MARSHALL
SMITH LTD., 64 Norwich Avenue,
Bounnemouth.

ELECTRICAL
ALL TYPES of Electrical Goods' at
extremely competitive prices, e.g.,
5 -amp Twin Cable, 35/- 160yd,
Lamphoiders, 7/- doz.; 5 ft Battens,
491-. Quality and immediate dispatch
guaranteed. Request list. JAYLOW
SUPPLIES, 93 Fairholt Road, Landon
N16. (Tel.: Stamford Hill 4384.)

SMALL ELECTRIC CIRCULATING PUMPS
for hot or cold water, fish tanks, ornamental
fountains, waterfalls, milk cooling, green-
house watering, pot washers, etc.. com-
prising 120 watt unshrouded type, shaded
pole. A.C. motor, coupled to centri-
fugal die-cast pump. Output 250 g.p.h.
Maximum head 6 feet. 220/250 volts. Silent
continuous running. New.

Price £3.10.0 Post paid.
H. MIDDLETON, 639 ABBEYDALE RD.,

SHEFFIELD; 7.

SOLENOIDS 12 volt 400 m.a. 10c/335
34 inch lever 4/6. Post paid. El
OEtFORD, Over 508 Bearwood Road,
Smet.hwick 41.

BRAND NEW
BROOK ELECTRIC MOTORS

Single Phase, A- h.p. 1,500 r.p.m. E7 13 9
h.p. 1,500 r.p.m. flO 7 6

H.P. TERMS h.p. 3,000 r.p.m. £10 7 6
AVAILABLE ; h.p. 1,500 r.p.m. Ell 16 9

1 h.p. 3,000 r.p.m. Ell 16 9
Fully guaranteed by makers, approval against
cash. Carriage paid mainland. State voltage.

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

ELECTRICAL
(continued)

LIGHT, DOUBLE ENDED BENCH
GRINDER AND POLISHER

Comprising 1/12 h.p. universal 230/250v.
motor with five speeds, 2,000 to 6,000
r.p.m., fitted with 3in. x kin. carborun-
dum stone with wheel guard and tool rest.
Also taper spindle for brushes and polish-
ing. A real high class finished machine.
Ideal for workshop, garage, or kitchen, to
grind and polish knives, tools, jewellery.
Satisfaction guaranteed or cash returned.

Price £6.10.0 post paid.

H. MIDDLETON
639 Abbeydale Road, Sheffield 7.

MISCELLANEOUS
AQUALUNG AND COMPRESSOR
Equipment, Ballraces and Miscel-
laneous items. Lists 3d, PRYCE, 157
Malden Road, Cheam, Surrey.

SITUATIONS VACANT
A.M.I.Mech.E., A.M.Brit.I.A.E., City
and Guilds, G.C.E., etc. bring high
pay and seeursy. " No pass-no fee "
terms. Over 95% success. For details
of exams and courses in all branches
of Engineering. Building, Electronics,
etc., write for 148 -page handbook.
free. B.I.E.T. (Dept. 9675) London
W8.

EDUCATIONAL
POSTAL TUITION in Technical
Drawing, Tracing and Blueprint read-
ing. Dravida -1,', and design in Wood or
Metalwork for Handicraft Teachers
Examinations. Details from: C.
PANNEL, 145 The Crossway, Port -
cheater, Hants.
G.C.E. in Geometrical Drawing. Postal
tuition to " 0 " level. C. PANNELL,
145 The Crossway, Portchester, Hants.

" HOW AND WHY " of Radio and
Electronics made easy by 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 fascinat-
ing subject. Free brochure from:
Dept 12, P.M. RADIOSTRUCTOR,
Reading.

9s MADE
By repairing Radio
and TV Sets as a

Job or as a spare
time business. Our
practical course will
show you the way.
No previous experi-
ence is required.

SEND FOR
FREE BOOK

TODAY!

RADIOSTRUCTOR
Dept. 080 READING, BERKS.

WE WILL SUBMIT
ON APPROVAL

PROJECTION MICROSCOPE. An
amazing new instrument designed by
Charles Frank £23.10.0

Ex-M.O.S. HARDENED CHESTER -
MAN COMBINATION SET No.
92, with 12" rule. Brand new
condition. E6.15.0

TOOLROOM CLINOMETERS
(Micrometer Bubble Type) Ex-
M.O.S 35f -

The NEW RUSSIAN MICRO-
SCOPE. Worth 470 E47.10.0

Ex-R.A.F. ILLUMINATED MAG-
NIFIERS with 3" diam. lens 38/6

GERMAN DRAWING INSTRU-
MENT SETS: Brand new in velvet
lined case £2.19.6

CHARLES FRANK LTD.
67/75 SALTMARKET, Glasgow, C.I

Phone: BELL 2000
Est. 1907

Britain's greatest stocks of nem used and
ike-Govemment Optical and Scientific Equipment.

Send for Illustrated Catalogue.

NEW POCKET MANUAL

"PRACTICAL
STEAM

TRAPPING"
New unique guide to correct selection and
installation of steam traps for mains
drainage, heating systems, process steam
units of all kinds; including best conden-
sate -lifting installations. Concise directions;
clear illustrations. Copies free on request to:

SPIRAX-SARCO LTD.
(TECHNICAL DEPT.) Cheltenham, Glos.

RoGEits 31/33 NELSON ST.
SOUTHPORT.

Fibre Washers. 144 Assorted , 3/6
Mercury Switches
Timer Motors, 1 261 -
Rectifiers 6/12 v. at 6 amps, 17/ -
Transistors, OT11 Branded . 2113
Motorised Water Pumps .. 95/ -
Instrument Cases. 12in. x Sin. x bin. New 7/3
Thread Gauges , 419
Races, Belts, Valves, Pulleys, Pumps, Brass,
Steel, Aluminium, etc.

10 PAGE LIST PREF. STAMP PLEASE

INTRODUCING A NEW PORTASS
LATHE

3)" x 161" B.G.S.C. bench lathe com-
plete with faceplate, catchplate and
backplate, changewheels, etc., flat or
vee drive. Complete satisfaction or
remittance refunded in full. Ex -works
write:

CHARLES PORTASS & SON
Buttermere Works, Sheffield 8

Est. 1889 Cash or terms

Please mention
"PRACTICAL MECHANICS

AND SCIENCE"
when replying to advertisers



CAM AG E S
BENCH TABLE VICE

Thousands sold every year.
Body of high quality Cast Iron, Steel Screws,
Ground Jaws. 21in. width of Jaws. Approx.
weight 211bs. An ideal vice for the amateur
or model maker.
Post & Pkg. WONDERFUL

216 VALUE 9f6
16 Pages-Car Accessory .Sc Tool List Free.

GAMAGES 6" VICE
A sturdy Vice made of Cast Iron
(not light Alloy) with two steel
slide supports. Strong screw
and handle. Easily fitted. The
Vice is located underneath the
bench, leaving the bench top

free from obstruction and
screws only are needed to
secure into position.

BARGAIN I 5,11
PRICE

JACOB PATTERN KEY OPERATED

PRECISION CHUCKS
FOR ELECTRIC DRILLS

LESS
THAN HALF PRICE !
No. 1. lin. capacity size. Male thread
Plain body. For Wolf Cub, Cubmaster.
Black & Decker. Handy Utility drills in- Post & Pkg.
eluding 0500 lin. x 24 TPI. of 11-.

Usually 25/-, NOW 7
No. 2. 5/1131n. capacity size. Female thread. lin. a 24 TPI. Male
stud included. Knurles on body (as illustrated). For Bridges,
Wolf Safety Master, 1963 D500 and some other drills.

Usually 25/6. Each

GAMAGES, HOLBORN, LONDON, E.C.I. HOLborn 8484

.. Your Career
FOR  Your Own Business

.. An Absorbing Hobby

Developing your own
films is so exciting
and so easy with

JOHNSONS
UNITOL

Why not develop your own pictures yourself? It's a real
thrill-and so easy with Johnsons Chemicals. Take
Unitol, for instance. It's concentrated-you just add
water. You simply put your film into a developing tank
(in the dark, of course) and pour in the developer solution.
Every minute or so, you agitate the film by moving it
about. Then after the correct length of time. you pour out
the developer. Next the tank is filled with water and
emptied to rinse the film. And lastly you pour a fixing
solution into the tank. You can get a Johnson's tank,
fixing solution and, of course, Unitol at your local
photographic shop
You will find the in-
structions very easy to
follow. Johnsons help
you to be a real photo-
grapher. Start today! FOR CONFIDENCE IN CHEMICALS

JOHNSONS
NDON LTD

A NEIVAR4C77CAL isor
of UNDERSTAND/NO

RADIO TELEVISION ELECTRONICS

Including: Transistors; VHF,'FM; Hi-Fi equip-
ment; Computers; Servo -meths; Test instru-
ments; Photo-electrics; Nucleonics, etc.

Radiostructor-an organisation specialising in
electronic training systems-offers a new self -
instructional method using specially designed equip-
ment on a "do-it-yourself" basis.
You learn by building actual equipment with the
big kits of components which we send you.
You advance by simple steps performing a whole
series of interesting and instructive experiments-
with no complicated mathematics! Instructional
manuals employ the latest techniques for showing
the full story of electronics in a practical and
interesting way-in fact, you really have fun
whilst learning!

POST NOW

RADIOSTRUCTOR
To RADIOSTRUCTOR (Dept. G28) READING, BERKS. I
Please send brochure, without obligation, to:-

*Name

5/63 I
(We do not employ representatives) *Block Caps Please I

mom

LEADS THE WORLD
IN ELECTRONICS TRAINING

*Address.

Published about the 30th of each month by GEORGES 4,IEWNES LLIVIITED, Tower House, Southampton Street. London, W.C.2, and
Printed In England by Watmoughs Limited, Idle. Bradford: and London. Sole agents for Australia and New Zealand-Gordon & Gotch
(A/sia), Ltd. South Africa and Rhodesia-Central News Agency Ltd. East Africa: East African Standard Ltd. Subscription Rate (in-
cluding postage): For one year: Inland Ellis.. Overseas £1.6s.6d., Canada £1.5s. Registered for transmission by Canadian Magazine Post.



There's plenty of room at the top for technicall
trained men-room for YOU if you want quick
promotion or a better -paid more interesting career.
N.I.E. can quickly give you a guaranteed spare -
time Postal Training. in the comfort of your own
home and open up a whole new world of opportunity
for you.
Find out, as thousands of others have done, how easy it is to
learn at home with N.I.E. Send for Success in Engineering -120
pages of information you can use-and details of pay -winning
Courses in all branches of Engineering, Building, Local Govern-
ment, etc. Get your copy today-FREE!

MORE
This remarkable FREE GUIDE explains:

Openings, prospects, salaries. etc., in Draughtsmanship
and in all other branches of Engineering and Building.

* How to obtain money -making technical qualifications through
special RAPID FULLY -GUARANTEED COURSES.

A.M.I.Mech.E., A.M.I.M.I., A.M.Brit.I.R.E., A.M.I.Prod.E. A.M.I.C.E.,
A.M.I.Struct.E., A.M.I.Mun.E., M.R.S.H., A.M.I.E.D., A.F.R.Ae.S., London

B.Sc., Degrees.
Fully guaranteed postal courses for all the above and many other
examination, and career,. Fully devoilwil in the New Free Guide.

SOON
We definitely guarantee that if you fail to pass the
examination for which you are preparing under our
guidance or if you are not satisfied in every way with our
tutorial service-then your Tuition Fee will be returned in
full and without question. This is surely the acid test of
tutorial efficiency.

If you have ambition you must investigate the Tutorial
and Employment services we offer., Founded in 1885,
our success record is unapproachable.
ALL TEXTBOOKS ARE SUPPLIED FREE
PROMPT TUTORIAL SERVICE GUARANTEED
NO AGENTS OR TRAVELLERS EMPLOYED

, BECOME A DRAUGHTSMAN - EARN BIG MONEY

Men and Youths urgently wanted for well
paid positions as Draughtsmen, etc., in
all Branches of Engineering. Our
Guaranteed "Home Study" courses
will get you in. Those engaged in the
General Drawing Office should study
some specialised Branch, and so increase
their earning capacity.

rw-Imur NATIONAL INSTITUTE
OF ENGINEERING

One of the following
Courses taken quietly
at home in your spare
time can be the means
of securing substantial
well -paid promotion in
your present employ-
ment, or entry into a
more congenial career
with better prospects.

A.I POSTAL COURSES

ENGINEERING, RADIO, AERO, ETC.
Aero, Draughtsmanship
Jig & Tool Design
Press Tool & Die Design
Sheet Metalwork
Automobile Repairs
Garage Management
Works M'gmnt. & Admin.
Practical Foremanship
Ratefixing & Estimating
Time & Motion Study
Engineering Inspection
Metallurgy
Refrigeration
Welding (all branches)
Maintenance Engineering
Auto Engine Technology
Diesel Engine Technology

Elec. Draughtsmanship
Machine
Automobile
Structural
R/F Concrete
Structural Engineering
Mathematics (all stages)
Radio Technology
Telecommunications
Wiring & Installation
Television
Radio Servicing
Gen. Elec. Engineering
Generation & Supply
Aircraft Mainten. Licences
Aerodynamics
Electrical Design

BUILDING AND STRUCTURAL

A.I.O.B. A.I.A.S. M.R.S.H.
A.M.I.P.H.E. A.A.L.P.A. A.I.Q.S. A.R.I.C.S.
Building Construction Builders' Quantities
Costs & Accounts Carpentry & Joinery
Surveying & Levelling Building Inspector
Clerk of Works Building Draughtsmanship
Quantity Surveying Heating & Ventilating

GENERAL, LOCAL GOVERNMENT, ETC.
Gen. Cert of Education A.C.I.S., A.C.C.S.
Book-keeping (all stages) A.C.W.A. (Costing)
College of Preceptors School Attendance Officer
Woodwork Teacher Health Inspector
Metalwork Teacher Civil Service Exams.

housing Manager (A.I.Hsg.)

POST COUPON FOR FREE BOOK

Please send me a FREE copy of "Success
in Engineering".

NAME

ADDRESS '
Subject or exam of interest

NATIONAL INSTITUTE OF ENGINEERING
(Dept. 29) 548-15o Holborn London ECT

THE GATEWAY: TO BETTER LIVING


